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JV  PREFACE 

[rnder  these  circuniHtaiices  it  has  been  thought  ad  vis- 
able  to  give  a  greater  Bcope  to  the  work,  so  &.s  to  include 
the  Materia  Medica  of  the  whole  of  India. 

Whilst  making  these  changes  several  other  improve- 
n^nts  have  been  introduced. 

To  render  the  work  more  interesting  to  the  Medical 
Profession  the  empirical  estimation  of  the  drugs  has 
been  compared  with  the  information  obtained  by 
modem  pharmacological  research,  and  in  connection 
with  the  principal  vegetable  poisons  toxicological  statis- 
tics have  been  introduced. 

It  only  remains  for  the  authors  to  thank  their 
numerous  friends,  quoted  in  the  text,  who  have  so 
kindly  rendered  willing  assistance. 
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Page    24, 18th  line  from  top.  fw  Aitcheaon  rtad  Aitchison. 
79,    3rd   „      „     bottoin,/or53°rMd52°-50. 

o»u  fw  8  per  cent,  read  5  per  cent. 

80    2nd  „      „        >,       f^  3  maunds  26  seers  1  chittack  read 

about  3  maunds  ^35  seers. 
„       149,  nth   „       „        .,       /or  of  860  p.  read  at  85°  F. 
227,13th  „      „        »       /or  Hills  read  Hulls. 
276,    7th  „      „    top,  for  one-fourth  read  one-tenth. 


I  t&A  AWiUACOj 


vir.,  proper,  rigidum,  multifidum,  and  rotundifoHum.  A, 
palmatum,  Doii.,  in  the  Eastern  temperate  Himalaya  from 
Grarhwal  to  Manipur.  The  last  species  is  considered  by  the 
natiyes  of  Sikkim  not  to  be  poisonous.     {Dr.  0.  King.) 

Hindu  writers  mention  no  less  than  eighteen  kinds  of  Bish 
or  poison,  of  which  ten  are  said  to  be  unfit  for  medicinal  use 
on  account  of  their  extremely  poisonous  properties,  which  they 
exaggerate  to  such  an  extent  as  to  say  that  their  touch  is  fatal; 
of  the  eight  kinds  which  may  be  used,  that  known  as  Teliya* 

*  Teliya  applied  to  drugs  means  that  they  have  been  greased  or  oiled  to 
preserve  them  from  the  action  of  the  air,  e.g.,  Teliya-tankankh&r,  Borax 
which  has  been  greased  to  prevent  efflorescence. 
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water.  (Rep,  Chem.  Exam.j  Bengal^  for  1884.)  About  the  same 
time  that  the  arrow-heads  were  being  examined^  the  Chemical 
Analyser  received  from  Dr.  G.  Watt  a  small  cane  basket,  labelled 
Mya-mishmi'haibiJc,  which  had  been  purchased  from  the 
Mishmis.  The  basket  contained  130  grms.  of  what  proved  to 
be  small  aconite  roots,  which  varied  in  weight  from  4*2  grms. 
to  '5  grms.  The  species  could  not  be  identified.  On  analysis, 
the  following  results  were  obtained: — 

Moisture  at  100°  C 18-26     percent. 

Alcoholic  extract  of  anhydrous  roots  ...  47'94  „ 

Fatty  matter  of  do.  ...     0-955         „ 

Chloroform  extract  of         do.  ...     0'385         ,, 

Crude  aconitine 0*887        „ 

Aconitine  by  Meyer's  reagent 0777         „ 

The  pounded  root  when  mixed  with  water  formed  a  sticky 
mass  well  adapted  for  smearing  over  arrow  heads,  for  which 
purpose  it  is  stated  to  be  employed.  [Bep,  Chem.  Exam,  for 
Bengal^  1885.) 

Cases  of  accidental  poisoning  by  aconite  are  occasionally  met 
with  arising  from  the  use  of  the  drug  by  ignorant  native  doctors 
as  a  remedy  for  fever,  &c.  Homicidal  and  suicidal  cases  are 
occasionally  reported,  but  are  not  so  frequent  as  one  might 
expect,  considering  how  readily  the  drug  can  be  obtained, 
and  how  well  known  are  its  poisonous  properties.  Chevers, 
for  example,  states  that  during  the  ten  years  ending  1869, 
only  thirty-six  cases  of  aconite  poisoning  came  under  the 
notice  of  the  Bengal  Chemical  Examiner ;  and  Burton  Brown 
records  only  nineteen  cases  in  the  Punjab  in  the  years 
1861 — 73.  The  Bengal  Chemical  Examiner  states  that  the 
average  of  five  years  previous  to  1881 — 82  was  2*4  per  cent,  in 
the  viscera  examined  in  Bengal.  In  the  same  province  the 
number  of  cases  of  aconite  poisoning  werein  1881 — 82, 3*1  per 
cent,  in  225  viscera  examined.  In  1882 — 83, 20  in  210;  in  the 
remaining  nine  months  of  1883  nil  in  127;  in  1884,  1*8  in 
2l7;in  1885,1-7  in  234;  in  1886,  0-37  in  266  j  and  in  1887, 
0-42  in  233. 
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As  regards  the  percentage  of  aconite  detections  in  articles 
suspected  to  be  poisons,  the  following  are  the  Chemical 
Analyser*s  figures  for  Bengal : — 

Average  of  six  years  ending  March  31st  1883   ...2;82 

Nine  months  of  1883 2*20 

1884 : 210 

1885 , 4-50 

1886 310 

1887 MO 

As  a  cattle  poison  aconite  is  rarely  used  in  Bengal.  In 
Madras  aconite  was  only  found  in  cases  in  Class  A,  viz,, 
human  cases  in  which  it  was  suspected  that  poison  had  been 
administered,  and  in  which  one  or  more  of  the  following,  viz., 
viscera,  vomited  matters  and  stools  were  forwarded  for 
examination  : — 

Year.  No.  of  cases  examined.  Aconifce  detected. 

1882  152  4 

1883  123  2 

1884  85  1 

1885  81  1 

1886  84  0 

1887  76  4 

No  aconite  detections  are  recorded  in  Class  B,  viz.,  food 
and  other  articles  suspected  to  be  poisons. 

In  Bombay  two  detections  of  aconite  were  made  in  1879-80, 
one  in  human  viscera^  and  the  other  in  food^  the  total  number 
of  examinations  made  in  the  same  year  being  105.  In  1884, 
two  detections  were  made  in  a  total  of  83  examinations,  one 
in  human  viscera  and  the  other  in  liquor.  Dr.  Lyon  remarks 
that  aconite  (like  datura)  appears  to  be  occasionally  used 
by  native  liquor  dealers  for  the  purpose  of  conferring 
additional  intoxicating  power  on  alcoholic  liquor,  sometimes 
with  fatal  results  The  Bombay  Analyser's  reports  for  ten 
years  ending  1884  show  only  six  cases  of  aconite  poibouing, 
three  of  which  were  accidental. 
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In  the  Punjab  Dr.  Center  reports  that  aconite  is  not  often 
used  as  a  poison.  The  returns  show  the  following  percentages  : 
1879,  1-8  detections  in  162  examinations;  1880,0*5  in  194; 
1881,  nil  in  186;  1882,  1-9  in  201  ;  1883,  nil  in  194;  1884, 
niZin200;  1885,  niZ  in  234;  1886,  0-85  in  272;  1887,  nil 
in  228. 

In  the  North-West  Provinces  and  Oudh  four  detections 
of  aconite  were  made  in  a  total  of  156  examinations  in  1879, 
and  in  1882  three  in  a  total  of  156.  In  the  other  years,  from 
1879  to  1887,  no  detections  were  made.  These  figures  cannot 
be  compared  with  those  from  other  Provinces)  as  no  distinction 
is  made  between  human  viscera  examined  and  substances 
suspected  to  be  poisonous.  The  aconite  root  usually  sold  in  the 
plains  of  India  is  ill-suited  for  homicidal  purposes  on  account 
of  its  strong  hyraceum-like  odour  and  dark  colour.  It  is 
probable  that  in  Eastern  Bengal  aconite  root  in  its  natural 
condition  is  more  easily  obtainable  than  in  other  parts  of  the 
country.  The  strong  smelling  aconite  appears  to  be  used 
chiefly  for  poisoiiing  tigers  and  other  beasts  of  prey.  Aconite 
has  been  detected  in  cattle  poisoning,  but  its  use  is  extremely 
rare. 

Commerce, — Aconite  root  (Bachn/ig)  is  imported  into  Calcutta 
and  other  Indian  markets  chiefly  from  Nipal;  the  black  strong 
smelling  kind  is  almost  exclusively  used  in  this  country.  Its 
average  price  is  9 — 10  annas  a  pound.  Other  Vernacular 
names  for  it  are  Mithabish,  Sringibish,  and  Dagra. 

White  Bachnag  can  be  obtained  for  the  same  price  from 
Calcutta.  It  appears  to  have  been  brought  into  commerce  for 
export  to  Europe. 

In  the  Southern  Concan  Lagenandra  toxicaria  is  known  as 
Vatsan^bh. 

Some  parcels  of  Aconite  root  met  with  in  the  Indian  markets 
are  composed  of  much  smaller  tubers  than  those  usually  seen, 
and   are  evidently  obtained  from  a  different  plant   than   A. 
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ferox,  probably  from  A.  Napellus^ ;  they  have  the  usual  strong 
hyraceum  odour.     In  Madras  it  is  sometimes  mixed  with  the   . 
roots  of  Oloriosa  stiperba. 

ACONITUM   LYCOCTONUM,  Linn. 

Fig, — Jacq,  Aust.  4.  t,  380.  Royle  III,  56.  A.  Iceve. 

Hab. — West  temperate  Himalaya ;  Kumaon  to  Kashmir, 
Europe,  N.  Asia.     The  tubers. 

Ve^'nacular. — Khanik-et-zeib. (-4ra6.)>  Bikh  (Hind,) 

History,  Uses,  &C. — An  Aconite  called  t6  Xvkoktovop 
is  mentioned  by  Galen.  >^vkoktovos^  or  the  wolf-slayer,  was  a 
name  given  to  Apollo,  the  God  who  averts  evil.  Aconite  was 
used  by  the  ancients  to  destroy  wild  beasts.  Amongst  the 
latter  Greeks,  Apollo  was  the  Sun-God ;  for  these  reasons, 
possibly,  the  yellow 'aconite  has  been  named  Lycoctonon. 

In  1865,  HUbschmann  announced  that  he  had  discovered  in 
the  root  and  rhizome  of  Aconitum  Lycodonum  two  new 
alkaloids,  which  he  named  lycoctonine  and  acolyctine;  they 
diflTered  from  one  another  notably  in  their  solubility  in  ether 
and  water,  lycoctonine  being  soluble  in  ether  but  only  sparingly 
in  water,  whilst  acolyctine  was  insoluble  in  ether,  but- 
dissolved  by  water.  Hubschmanu,  however,  subsequently 
stated  that  acolyctine  was  probably  identical  with  the 
napelline  he  had  obtained  from  A.  Napellus;  Lycoctonine 
has  been  examined  chemically  by  Fliickiger  and  by  Dragen- 
dorff,  whilst  physiological  experiments  by  Klebs  showed  that 
it  was  much  less  powerful  in  its  action  than  aconitine. 
Schroff,  jun.,  found  that  different  samples  of  napelline 
(acolyctine)    of    commerce    varied    both    in    their  chemical 

*  The  Aconite  of  the  Greeks  bdcL  Romans,  the  aKSvirov  iripov  of  Dios- 
corides  is  generally  considered  to  be  A.  Napelhu ;  Khanik-el-zeib  and 
Khanik-el-nemir  (wolf  strangle,  and  panther  strangle)  are  Arabic  names  for 
poisonous  Aconites.  Ibn  Sina  says  in  the  Kanun  that  they  kill  -wild  pigs^ 
dogs,  tigers  and  panthers,  and  are  not  used  medicinally.  (Coi^.  Dioscorides 
w.  76 ;  Plin.  27,  2 ;  Theophr.  H.  P.  JX„  16,  17. 
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reactions  and  in  the  degree  of  phyBiological  effect  tliey  were 
capable  of  producing ;  lycoctonine  was  less  active.  He  also 
pointed  out  the  fact  that  the  presence  of  these  two  alkaloids 
was  an  insufficient  explanation  of  the  powerful  toxic  action 
which  the  root  of  A.  Lijcocionum  possessed,  and  thus  threw  a 
doubt  on  their  being  the  only  active  principles  contained  in  it. 
In  all  these  physiological  experiments,  as  well  as  others  by 
Schroff,  sen.,  Buchheim,  Eisenmenger,  and  Ott,  the  identity 
of  napelline  with  acolyctine  has  been  assumed :  no  trial  was 
made  with  acolyctine  prepared  from  A.  Lycoctonum.  To  throw 
more  light  upon  these  matters  (see  also  Chemistry  ofA.ferox), 
Messrs.  Dragendorff  and  Spohn(  Z^/iarm.  Zeiisch,  fiir  Russlaiid 
xxxiii.,  313 — 384),  investigated  the  roots  of  A.  Lycoctonum 
collected  in  Switzerland  in  July  1883. 

Isolation  of  the  alkaloids, — The  method  adopted  by  the 
authors  was  Duquesnel's  modified  as  follows:  — 

Two  kilos  of  the  powdered  root  were  mixed  with  tartaric 
acid  (successive  portions  of  10  and  5  grains)  and  exhausted 
with  strong  spirit;  for  this,  threo  macerations  sufficed."  The 
tincture  was  concentrated,  mixed  with  water,  filtered,  and 
repeatedly  agitated  with  ether  whilst  still  acid.  The  ether 
removed  traces  of  an  acid  resembling  protocatechuic,  but 
benzoic  acid  could  not  be  detected.  None  of  the  acid  decom- 
position-products of  the  alkaloids  presently  to  be  described 
could  be  found,  a  proof  that  a  suitable  method  of  extraction 
had  been  adopted.    . 

The  liquid,  after  exhaustion  by  ether,  was  made  -alkaline 
with  bicarbonate  of  soda,  and  again  agitated  with  ether, 
which  now  removed  a  quantity  of  alkaloid.  After  exhaustion 
with  ether,  chloroform  extracted,  a  further  portion  of  alkaloid 
from  the  alkaline  liquid,  in  which,  after  this  treatment,  only 
traces  of  alkaloid  could  be  detected. 

The  ethereal  solutions  were  *  evaporated  to  dryness  and  the 
alkaloid,  in  which  Hiibschmann's  lycoctonine  was  anticipated, 
was  purified  by  powdering,  digesting  with  ether,  evaporating 
the  ethereal  solution,  and. repeating  the  treatment  until  the 
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alkaloid  dissolved  easily  and  completely  in  the  ether.  It  was 
finally  obtained  in  the  form  of  a  pale  yellow  resinous  mass^ 
yielding  a  white  powder  and  dissolving  completely  in  dilute 
acids.     No  attempt  to  crystallize  it  was  successful. 

The  alkaloid  dissolved  by  chloroform  was  purified  by  similar 
treatment  with  ether^  which  solvent  removed  a  notable  quantity 
of  the  first  alkaloid.  After  purification  by  solution  and  treat- 
ment with  animal  charcoal,  the  second  alkaloid  was  obtained 
in  the  form  of  a  white  or  pale  reddish  powder.  Fifteen  kilos 
of  the  dry  root  yielded  170  grams,  (1*13  per  cent.)  of  alkaloid 
soluble  in  ether,  and  120  grams.  (0*8  per  cent.)  of  alkaloid 
soluble  in  chloroform. 

AlJcaloid  soluble  in  ether, — In  this  lycoctonine  was  antici- 
pated, but  it  was  found  on  examination  to  diflTer  materially 
from  that  alkaloid,  especially  in  being  non-cry stallizable.  As 
it  could  not  be  identified  with  any  known  alkaloid,  the  nama 
of  lycaconitine  was  proposed  for  it. 

Ultimate  analysis  showed  the  probable  formula  to  be  C^' 
B['*N^0^+2H'^0,  the  two  molecules  of  water  being  given  ofE 
at  a  temperature  of  110°  0.,  at  which,  however,  the  alkaloid 
itself  undergoes  change.  The  accuracy  of  the  formula  was 
confirmed  by  the  examination  of  the  salts  as  well  as  of  the 
platinum  and  gold  compounds.  The  latter,  and,  indeed,  the 
double  salts  generally,  are  unstable,  suffering  partial  decom- 
position, when  washed  with  water. 

None  of  the  salts  could  be  crystallized,  but  as  they  are  easily 
diffusible,  they  are  probably  crystallizable. 

A  ten  per  cent,  solution  of  lycaconitine  in  absolute  alcohol 
is  dextro-rotatory  (a)j)  =+31'5°.  After  drying  in  vacuo, 
lycaconitine  begins  to  melt  at  1]1'7°,  and  is  completely  fused 
at  114*8°  (corr.) ;  the  alkaloid  undergoes,  as  previously 
observed,  partial  decomposition. 

The  reactions  of  lycaconitine  show  but  little  that  is  cha- 
racteristic. With  sulphuric  acid  it  gives  a  reddish-brown 
solution  j  sulphoselenic  acid  is  coloured  rose  or  pale  reddish- 
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violet ;  this  reaction  is  not  exhibited  by  aconitine,  nepaliae, 
or  commercial  lycoctonlne.  Syrupy  phosphoric  acid  yields, 
with  lycaconitine,  a  violet  solution  when  warmed.  Lycaconi- 
tine  is  incompletely  precipitated  by  caustic  potash,  ammonia, 
and  alkaline  carbonates ;  strong  alkalies  partially  decompose  it. 

The  foregoing  details  suffice  to  show  that  lycaconitine  is  not 
identical  with  Hiibschmann's  lycoctonine  or  acolyctine,  nor 

with  aconitine  or  nepaline,  or  indeed  with  any  known  alkaloid. 

• 

Alkaloid  sparingly  soluble  in  ether, — This  alkaloid,  extracted 
with  chloroform,,  after  the  separation  of  the  lycaconitine 
by  ether,  differs  so  strikingly  from  Hiibschmann's  acolyc- 
tine  that  the  possibility  of  identity  appears  to  be  excluded. 
It  was  named  myoctonine,  in  reference  to  a  species  of  aconite, 
myoctonon,  mentioned  by  Pliny.  It  is  amorphous,  and  the 
salts  it  forms  could  not  be  crystallized.  Analysis  showed  the 
formula  of  the  alkaloid  after  drying  over  sulphuric  acid  to  be 
Qi7.  gso  JJ2  Qs^  and  the  correctness  of  this  formula  was  con- 
firmed by  an  examination  of  the  salts.  Bisulphide  of  carbon, 
absolute  alcohol,  benzol,  and  chloroform  dissolve  the  alkaloid 
in  almost  any  proportion.  The  taste  is  bitter,  not  pungerft. 
It  is  dextro-rotatory,  melts  at  143°  to  144°,  and  gives  a  preci- 
pitate with  alkaloid  group-reagents,  but  yields  no  character- 
istic colour  reactions. 

Warmed  with  4  per  cent,  solution  of  caustic  soda,  myocto- 
nine decomposes,  like  lycaconitine,  into  lycoctonine,  lycoc- 
tonic  acid,  an  alkaloid  resembling  acolyctine,  and  a  fourth 
body  the  nature  of  which  could  not  be  ascertained.  From 
this  it  is  evident. that  the  long-continued  heating  with  car- 
bonate of  soda,  to  which  Hiibschmann  subjected  the  alkaloids 
originally  present  in  the  root,  converted  them  into  lycoctonine 
and  lycoctonic  acid;  one  or  other  of  these  then  probably  yields 
acolyctine  by  further  decomposition.  Physiological  experi- 
ments with  lycaconitine  and  myoctonine  conducted  by  M, 
Salmonowitz  showed  the  latter  to  be  a  powerful  poison 
resembling  curare  in  its  action,  and  acting  most  energetically 
when  •  introduced    directly  into   the    circulation.     The    sub- 
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cataneoas  injection  of  0«075  gram,  of  nitrate  into  a  cat  produced 
distinct  toxic  symptoms,  and  the  injection  of  0*1  gram,  was 
always  followed  by  death  in  twenty  to  thirty  minotes. 
Mice  were  killed  by  one  milligram  in  three  minutes.  Lycoc- 
tonine  and  lycaconine,  the  decomposition-products  of  lycaconi- 
tine  and  myoctonine  respectively,  were  found  to  resemble  the  . 
original  alkaloids  in  their  physiological  action,  but  to  be  less 
powerful.     {Year-Book  of  Pharm.,  1885.) 

ACONITUM  HETEROPHYLLUM,  Wall. 

Fig.— Bentl.  and   Trim.,  t.  7. 

Hab. — West  temperate  Himalaya  from  Kumaon  to 
Hansora.     The  tubers. 

Vernacular. — Atis     (HincL),  Ativish    (Mar.),    Ati-vadayam- 
{Tam.),  Ati-vasa  (Tel),  Atavakha-ni-Kali  {Ouz.y. 

History,  Uses,  &C — The  earliest  notices  of  Ativisha* 
are  to  be  found  in  Hindu  works  on  Materia  Medica,  S^ranga- 
dhara  and  Chakradatta,  where  it  is  recommended  as  a  remedy 
in  fevers,  diarrhoea,  dyspepsia  and  cough,  also  as  an  alexiphar- 
mic;  those  in  Arabic  and  Persian  works  are  short,  and 
apparently  copied  from  them  ;  they  direct  it  to  be  prescribed 
in  combination  with  aromatics,  astringents  and  sometimes 
with  other  bitters,  such  as  Bonduc-nuts,  Tinospora,  Holarrhena, 
&c.  It  is  an  ingredient  in  Bal-goli,  a  pill  given  to  infants  to 
keep  them  quiet,  which  contains  thirty-one  drags,  of  which 
three  are  narcotics,  viz..  Bhang,  Opium  and  Datur^,  and  the 
remainder  bitters  and  aromatics.  This  pill  is  sold  by  all  the 
native  druggists,  and,  it  need  hardly  be  said,  is  most  fatal  to 
children.  The  author  of  the  Makhzan-el-Adwiyacalls  Atis  an 
Indian  root,  resembling  a  small  specimen  of  Ariatolochia  longa, 
and  says  that  some  authorities  describe  three  kinds,  vw.,  Atis, 
Part-bikhta,  and  Sbamkand ;  but  others  only  two  kinds — 
white  and  black.     He  says  it  is  aphrodisiacal  and  tonic,  checks 

*  Ati-vishfi|  counteracting  poison. 
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dianiioefi,  and  remoTcs  corrupt  bile  and  cold  homonrs  and  the 
diaeaaea  arising  from  them. 

The  early  English  physicians  in  India  appear  to  hare  been 
chiefly  impressed  with  its  antiperiodic  and  tonic  action  in 
fevers,  and  the  dmg  has  until  quite  a  recent  date  been  much 
administered  as  an  antiperiodic  in  doses  of  about  30  grains 
every  four  or  six  hours.  The  discovery  that  the  active  prin- 
ciple, Atisine,  is  only  present  in  very  small  quantities  in  Atis, 
seems  to  have  brought  the  drug  into  discredit,  and  the 
European  demand  for  it  has  much  fallen  off.  The  evidence 
collected  by  Dr.  G.  Watt  for  his  Dictionary  of  the  Economic 
Pro<lncts  of  India  indicates  that  At(s  is  now  considered  an 
indifferent  antiperiodic  by  medical  men.  Dr.  M.  Sheriff  con- 
siders that  the  ordinary  doses  are  only  useful  as  a  tonic,  and 
that  two  drams  or  more  should  be  given  as  an  antiperiodic. 
Probably  the  native  estimate  of  the  drug,  as  given  above  from 
the  Makhzan,  is  not  far  from  the  truth,  viz.,  that  it  is  tonic 
and  digestive  and  often  useful  in  dyspepsia  with  diarrhcea. 

Description. — The  drug,  as  sent  into  commerce,  may  be 
divided  into*  two  portions,  grey  and  white  ;  the  grey  shrivelled 
tubers,  which  are  larger  and  longer  than  the  white,  are  the 
mother  roots,  and  are  often  separated  and  sold  at  a  lower 
price.  The  young  daughter-tubers  should  be  quite  plump, 
externally  of  a  pale  ash  colour,  slightly  scarred  from  the  abra- 
sion of  rootlets,  from  }  to  2  inches  long,  obconical,  or  almost 
ovoid,  with  a  thin  tap-like  extremity,  which  is  sometimes 
double,  or  has  a  tendency  to  divide;  at  the  summit  there  is  a 
scaly  leaf-bud.  Atls  should  break  with  a  short  starchy  frac- 
ture, presenting  a  white  surface,  near  the  circumference  of 
which  several  vascular  bundles  are  observable  with  the  naked 
eye;  it  should  taste  purely  bitter,  aud  have  no  particular  odour. 

Microscopic  structure. — The  tubers  consist  of  a  delicate 
cetlutar  parenchyme  filled  with  starch,  in  which  are  to  be 
observed  about  four  vascular  bundles,  which,  in  the  young 
tuber,  are  near  the  centre,  but  subsequently  are  removed 
iowjirdi^   the   circumference.     The  epidermis  consists  of  light 
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brown   tabular   cells;    the  brown   zone  seen  in  Aconite  is  not 
present. 

Chemical  composition, — The  authors  of  the  Pharmacographia, 
upon  the  authority  of  Broughton^  state  that  the  root  contains 
a  well-defined  alkaloid  of  intensely  bitter  taste.  Formula  C** 
H74  ^2  0^  obtained  from  concurrent  analyses  of  a  platinum 
salt.  Wright  (1878)  percolated  the  powdered  dry  root  with 
alcohol  containing  a  little  tartaric  acid,  and  evaporating  the 
percolate  he  obtained  ultimately  Broughton's  alkaloid  atisine. 
This  was  uncrystallizable,  but  with  hydrochloric  acid  and  gold 
chloride)  he  obtained  a  crystalline  hydrodi chloride,  C"'  fl** 
N0»  HCl,  AuCl%  from  which  he  suggests  that  C"  H'^  NO' 
may  prove  nearer  the  correct  formula  for  atisine  than  that  given 
by  Broughton.  Atis  has  recently  (1879)  been  examined 
chemically  by  Wasowicz.  The  general  reaiults  of  his  investi- 
gation are:  that  he  found  the  root  to  contain — (1)  a  fat  of 
soft  consistence,  probably  a  mixture  of  ole]c,  palmitic,  and 
stearic  glycerides;  (2)  aconitic  acid;  (8)  an  acid  related  to 
ordinary  tannic  acid;  (4)  cane-sugar*  (5)  vegetable  mucilage; 
(6)  pectous  substances;  (7)  atisine,  the  alkaloid  already 
observed  by  Broughton,  and  probably  another  uncrystallizable 
alkaloid;  (8)  starch.  The  root  contained  2'331  per  cent,  of  ash 
that  dissolved  partly  in  water  and  partially  in  dilute  hydro- 
chloric acid.  Experiments  made  in  administering  the  alkaloid 
to  rabbits  show  that  it  is  not  poisonous.  The  quantity  in  the 
root  is  exceedingly  small  (,§jy  of  1  per  cent.).  The  purified 
alkaloid  is  white  and  uncrystallizable;  of  its  salts,  only 
the  hydrochlorate,  hydrobromate  and  hydriodate  are  crystal- 
lizable.  {Archiv,  der  Pharmacie,  Vol.  XI.,  p.  19. J  Alisine  when 
dissolved  in  sulphuric  acid  gives  a  purple  colour,  a  reaction  which 
has  been  observed  by  E.  Z.  Gross  with  coptine  obtained  from 
Coptis  tri/oliata;  and  with  hydrastine,  one  of  the  alkaloids 
of  Hydrastia  canadensis,  plants  belonging  to  the  same  natural 
order. 

Commerce, — Atfs  comes  into  the  plains  through  the  principal 
towns  of  Northern  India ;  it  would  appear  that  in  some  parts 
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of  Southern  India  other  roots  are  sold  as  Atis.     (Pharmaeo- 
graphia,  p.  16.*)     The  average  price  is  Bupee  |  to  1  per  lb. 

ACONITUM  PALMATUM,  Don. 

Hab. — Temperate  Himalaya  from  Sikkim  to  Garkwal, 
Aiishmi.     The  tubers. 

Vernacular. — Bikhma,  BiBhrnai  (Hind.),  Wakhma  orVakhma 
{Bomb.). 

History,  Uses,  &C. — It  is  impossible  to  trace  the 
history  of  this  drug  in  Indian  and  Persian  works  on  Materia 
Medica,  though  doubtless  it  is  one  of  their  non-poisonous 
kinds  of  Bish.  The  author  of  the  Makhzan*el-Adwiya  notices 
it  as  a  non-poisonous  kind  of  Bish,  and  says  it  may  be  pre- 
scribed- in  the  same  manner  as  Atis.  In  English  works  tipon 
Indian  drugs,  it  appears  to  have  almost  escaped  attention. 
Dr.  Buchanan,  in  his  account  of  the  Kingdom  of  Nepal, 
enumerates  four  kinds  of  Bikh,  of  which  Bikhma  is  one ;  he 
describes  it  as  a  powerful  bitter :  it  is  a  rare  drug  in  most 
parts  of  the  country.  Bikhma  is  intensely  bitter,  like  quinine, 
and  is  administered  by  Native  doctors  in  combination  with 
black  pepper,  or  mace,  in  doses  of  about  eight  grains,  as  a 
remedy  for  pains  in  the  bowels,  diarrhoea,  and  vomiting;  also 
to  destroy  intestinal  worms  and  to  remove  costiveness, 
Bxtemally  it  is  applied  in  rheumatism.  From  its  sensible 
properties  we  may  conclude  that  it  would  be  likely  to 
prove  a  valuable  tonic  and  digestive ;  bnt  unless  it  is  much 
more  powerful  than  Atis,  its  high  price  and  rarity  will  prevent 
its  general  use. 

Description.— Tuberous  roots  of  a  light  brown  colour, 
2  to  4  inches  long,  much  resembling  some  samples  of  horny  and 
farinaceous  Bish  in  structure,  but  differing  from  them  in  being 


*  The  rhizome  of  Cryptocoryne  spiralis,  which  has  lately  attracted  atten- 
tion by  beifig  offered  for  sale  .in  London  as  a  kind  of  Ipecacuanha,  is  the  root 
referred  to ;  it  is  known  in  Madras  as  Nittu-ati-vadayam  or  country-atis. 
(Lawson*) 
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branched.  The  tubers  break  with  a  short  fractare^  and  the 
inner  substance  is  either  white  and  farinaceous^  or  horny  and 
yellowisb ;  both  kinds  of  tuber  have  a  pure  persistent  bitter  taste 
and  no  acridity ;  the  horny  tubers  when  moistened  develop  a 
pungent  smell  like  nasturtium. 

Microscopic  structure, — The  tuber  is  composed  of  a  starchy 
parenchyme^  with  from  6 — 12  bundles  of  scalariform  vessels; 
in  young  roots  these  are  crowded  together  towards  the  centre, 
but  in  more  mature  ones  they  are  nearer  the  circamf erence ; 
there  is  no  brown  zone  connecting  the  vascular  bundles. 

Chemical  composition, — Bikhma  has  been  examined  in  Prof. 
Fliickiger's  laboratory  by  Mr.  Yiinichiro  Shimoyama,  who 
reports  as  follows :  — "  Ten  parts  of  the  powdered  tubers  with  one 
part  of  slaked  lime  and  about  100  parts  of  water  were  dried- 
The  dried  powder  was  repeatedly  extracted  by  a  suflScient 
quantity  of  strong  alcohol,  and  the  latter  removed  by  distil- 
lation, to  the  residue  a  little  acetic  acid  and  water  was  added  to 
get  rid  of  resinous  matters.  .The  filtrate  was  further  purified 
by  means  of  ether,  and  the  alkaloid  precipitated  from  the 
acetic  solution  by  adding  caustic  lye.  By  repeating  the  same 
treatment  the  alkaloid  was  at  last  obtained  as  a  perfectly 
white  amorphous  powder  of  decidedly  alkaline  reaction,  and 
a  very  persistent  purely  bitter  taste.  The  alkaloid  dissolved  in 
excess  of  hydrochloric  acid,  yielded  needle-shaped  crystals  of 
the  hydrochlorate,  which  were  not  produced  when  a  neutral 
solution  was  used.  The  hydriodate  was  also  found  to  be 
crystallizabloj  but  not  the  picrate,  chromate,  or  iodohydrar- 
gyrate.  The  aqueous  solutions  of  the  alkaloid  were  precipi- 
tated by  bichloride  of  mercury  and  by  tannic  acid,  not  by 
iodide  of  potassium.  The  alkaloid  was  found  to  be. readily 
soluble  in  alcohol,  chloroform,  bisulphide  of  carbon,  benzol  and 
ether,  but  none  of  these  solutions  afforded  crystals ;  it  was 
dissolved  by  concentrated  sulphuric  acid,  and  the  yellowish 
solution  gradually  assumed  a  splendid  purple  colour,  lasting 
for  a  day  or  more  ;  it  turned  violet  on  addition  of  a  few  drops 
of  water.  If  the  alkaloid  is  evaporated  at  100^  C.  with  phos- 
phoric acid,  a  fine  violet  hue  is  also  produced. '' 


20  RANUNCULACEJE. 

Prof.  Pliickiger  remarks: — "The  alkaloid  which  Wasowicz 
extracted  from  A.  heterophyllwm  in  my  laboratory  is  the  same 
as  that  yielded  by  the  Wakhma  tubers.'* 

Commerce — Bikhma  is  brought  in  small  parcels  to  the  Indian 
cities  by  religious  mendicants.  Value  Rs.  2  to  Rs.  6  per  lb. 
according  to  the  quantity  in  the  market. 

JADWAR. 

The  great  purifier,  or  antidote.  Arabic  form  of  the  Persian 
Zadwar  jljj>j  quasi  j^j  ^'»>3  In  ^Etius  the  Greek  form  is  C^boap 
and  Myrepsus  writes  rCtTovapiov.  The  Persian  plant  is  also 
called  Mah-parwin  (Moon  and  Pleiades),  probably  because 
it  blossoms  in  the  beginning  of  summer  when  the  Pleiades 
rise.     Macer  calls  it  Zedoar, — 

"  Adprimd  sumptis  zedoar  obatare  venenis 
AfiBrmant." 

History,  Uses,  &C. — The  history  of  this  drug  is  beset 
with  many  di£Sculties^  on  account  of  the  vague  meaning  of  the 
term  Jadw^r ;  the  name  by  which  it  is  generally  known,  and 
which  appears  properly  to  mean  the  great  antidote.  Under 
Jadwar,  the  author  of  the  Makhzan-el- Adwiya  gives  Antila  as 
the  Arabic  name^  and  Sdturyus*  as  the  Greek.  Speaking  of 
Bish  he  says  that  the  Hindus  suppose  that  the  only  plant 
which  can  grow  near  it  is  the  Jadwar,  which  is  an  antidote  to 
it,  and  that  they  also  affirm  that  there  is  a  kind  of  rat^ 
called  'Bish  mash  bisha/  which  lives  upon  Jadwdr,  and  is  an 
antidote  to  Bish ;  this  is   the    Bdka  Bish  Mush   of  Ibn  Sina. 

*  DioBCorides  describes  two  kinds  of  aarvpiov  (III.  134-135),  both  reputed 
to  be  aphrodisiacal ;  see  also  Pliny  on  Satyrion  (26,  62,63).  Apuleius 
Platonicus  says  of  Satyrion :  Alii  cioos,  alii  panion,  Galli  via,  a  Grsecis 
satyrion,  alii  ennaticon,  alii  8erpinon,1taU  priapiscum,  i£gyptus  orcisalitezion, 
alii  eriton,  alii  mene,  alii  torminafis,  Neophytus  speaks  of  dvrovpa  as  an 
antidote ;  speaking  of  Zedoar  he  says  Ibiicc  de  $f]po>  koI  fiiXavi  /uKpn  Kaariiyn. 
(It  is  like  a  small,  dry,  black  chestnut.)  Barbosa  mentions  Zedoaria  and 
Zeruban  as  tw.o  distinct  drugs  on  sale  at  Cannanore.  (Cf.  Salmasius  de 
Homon.  sub  voce  Gedtoar.) 
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The  Indian  name  Nirbishi  he  explains  incorrectly  as  Nir^   the 
antidote  to  Bish,  the  poison* ;  he  describes  five  kinds  : — 

"  \8t — Khatai,  black  externally,  purplish  brown  internally, 
Bcorpioid,  knotted,  tasting  sweetish  at  first,  afterwards  very 
bitter, 

2nd — Outside  and  inside  brown,  or  yellowish  brown. 

3rd — Outside  and  inside  black  ;  when  rubbed  down  it  has  a 
purplish  tinge,  bitter.  This  and  the  second  kind  come  from 
Thibet,  NipSl,  Morang  and  Kangpore.  (These  three  kinds  are 
probably  the  roots  of  some  kind  of  Aconite  or  Delphinium.) 

Ath — Blackish,  bitter,  size  of  an  olive,  comes  from  the 
Deccan  hills,  probably  the  tuber  of  a  Curcuma.  (The  Gedwar 
figured  in  Clusius'  Exotica,  p.  378,  appears  to  be  of  this 
kind.) 

hih — Spanish,  called  Antila,  black,  soft,  very  bitter  {avrovpa 
probably  Aconitum  Anthora)**' 

Of  these,  the  first  kind  is  said  to  be  most  esteemed.  It 
would  appear,  then,  that  the  term  Jadwar  has  at  different 
times  been  applied  to  various  tuberous  roots  supposed  to  have 
alexipharmic  properties,  and  that  in  India  it  is  now  applied  to 
the  root  of  a  Delphinium  or  Aconite,  at  present  known  to  the 
Hindus  as  Nirbishi,  a  term  which,  like  Jadwar,  has  at  different 
times  been  applied  to  very  different  plants.  Boyle  tells  us 
that  the  best  Nirbisi  is  brought  down  from  Bissehar  and 
Amritsar,  and  is  fusiform,  and  resembles  Bikh;  when  cut  it  is 
of  a  brownish  colour  and  slightly  bitter  and  acrid.  Aitchison 
says  that  Jadwar-i-Ehatai  is  the  name  in  Leh  for  the  root  of 
an  Aconite  imported  from  Nipal  via  Lhassa.  It  is  called  in 
the  Punjaub  Nirbisi,  by  Bhoteas  in  Leh  Bonga,  and  by  the 
Tarkandis  Farji ;  it  is  poisonous,  and  is  administered  in*  cases 
of  poisoning  amd  in  severe  illness,  such  as  cholera,  and  is 
carried  as  a  talisman  about  the  person.     TTlasr  Muharrir  says 

*  Nirvisha  is  a  Saoskrit  adjective  meaniDg  "  not  poisonous,"  and  nirvishft 
or  nirvishi  is  never  applied  to  aconite  by  medical  writers,  but  denotes  a 
peculiar  grass,  used  as  an  antidote  to  certain  poisons,  namelj,  Kyilingia 
monocephala,  Litm. — [Vr,  Rtce.) 
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that  false  Jadw^r  is  prepared  by  boiliDg  the  roots  of  some  of 
the  milder  kinds  of  Bish  in  milk^  and  colouring  them;  it  is  to 
be  distinguished  from  genuine  by  its  parting  with  its  colour 
when  dipped  in  warm  water  and  wiped  with  a  cloth ;  it  has 
also  a  shrivelled  appearance,  and  the  central  portion  to  which 
the  colour  has  not  penetrated  is  pale;  instead  of  being 
intensely  bitter,  it  is  slightly  acrid. 

Native  medical  works  abound  in  absurd  stories  concerning 

this   article^  and   its  wonderful  power  as   a  tonic  and  alezi- 

pharmic;  it   fetches  a  high  price,  and  is  generally  kept  in 

.  metallic   mercury   to  prevent   its  being  injured  by  insects; 

sometimes*  it  is  preserved  in  oil. 

Jadwar  appears  to  resemble  much  the  Tienhiung  of  the 
Chinese,  which  is  said  by  Dr.  Porter  Smith  to  be  derived  from 
Aconitum  variegatum.  Like  Jadwar,  this  drug  is  blackish- 
brown  internally,  and  more  or  less  moist,  having  evidently 
undergone  some  kind  of  preparation.  Dr.  Morrison,  Medical 
Officer  to  H.  M/s  Consul  at  Newchwangin  Manchuria,  mentions 
in  a  recent  Consular  report  that  Manchuria  exported  in  ]  884, 
13,866  lbs.  of  the  roots  of  Aconitum  Anthora,  barbatum,  and 
Fischeri  (?)  for  use  in  medicine  on  account  of  their  stimulant, 
diuretic  and  alterative  properties. 

Description. — What  is  considered  now  to  be  genuine 
Jadwar  in  India  consists  of  small  blackish-brown  tubers,  some 
irregularly  ovoid,  some  conical,  seldom  more  than  one  inch 
long  and  half  an  inch  in  diameter;  they  are  somewhat  wrinkled, 
and  bear  a  few  horn-like  projections,  which  are  the  remains 
of  rootlets ;  at  the  crown  there  is  a  scaly  leaf  bud.  When  in 
good  condition  the  tubers  are  softish,  and  cut  like  a  piece 
of  dry  liquorice  extract,  the  colour  being  a  uniform  dark 
brown  throughout;,  to  the  naked  eye  the  cut  surface  appears 
structureless,  and  might  be  mistaken  for  an  extract ;  it  has  a 
somewhat  fruity  smell  and  bitter  taste. 

Microscopic  structure. — A  transverse  section  shows  a  dark 
brown  epidermis,  composed  of  compressed  cells,  an  outer  ring 
of  parenchyme,  the  cells  of  which  contain  starch  granules  and 
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macli  brown  granular  matter;  within  this  are  from  6  to  10 
yascalar  bundles,  connected  together  by  a  cambial  zone^  made 
up  of  several  rows  of  small,  dark  brown  cells  ;  the  position  of 
the  bundles  is  very  irregular,  consequently  the  zone  has  a 
peculiar  waving  course.  In  the  central  portion  of  the  tuber 
starchy  parenchyme  is  again  met  with ;  the  starch  haanot  been 
altered  by  heat. 

Chemical  composition. — Twelve  ounces  of  the  roots  treated 
by  DragendorflTs  process  for  aconitine,  yielded  no  trace  of 
alkaloid  upon  evaporation  of  the  benzine  solutioii.  The  treat- 
ment of  the  drug  by  acidulated  water  extracted  a  large  quantity 
of  black  extractive  which  was  almost  entirely  soluble  in  alcohol. 
It  seems  probable  that  the  roots  undergo  some  form  of  prepara- 
tion during  which  they  are  charged  with  foreign  extractive 
matters,  and  probably  rendered  almost  inert  as  a  medicine. 

Commerce. — Jadwar  is  brought  for  sale  to  the  Indian  cities  in 
small  parcels  by  religious  mendicants. 

DELPHINIUM   ZALIL,  Aitch.  et  Eemeley. 
Fig.— Trans.  Liiin.  Soc.  Ser.  2,  Bot.  Vol.  iii.,  PI  3. 

Hab. — The  Badghis  and  Khorasan.    The  herb. 

Vernacular. — Zarir  {Arab.),  Zalil,  Agfrak,  Asperag  (Pers,), 
Trdyaman,  Gul-jalil  (Bomb.),  Gafiz,  (Pujij.), 

HistOXy,  Uses,  &C.— in  Hindu  medical  works  a  drag 
called  Trdyamdna  is  frequently  mentioned  as  a  remedy  for 
enlargement  of  the  abdominal  viscera ;  it  appears  to  have  been 
well-known,  as  it  has  numerous  synonyms  such  as  Balddeva, 
Balabhadra,  Mangalya,  Mdngalyarha,  and  Arjaka,  signifying 
that  it  was  considered  to  be  very  auspicious.*  The  same  name 
is  still  current  in  Northern  India  and  Guzerat  to  indicate 
the  drug  imported  from  Persia  under  the  name  of  Zalil,  and 

*  Yellow  is  a  most  auspicious  colour  amongst  the  Hindus,  the  garments  of 
the  bride  are  dyed  of  this  colour.  The  word  Trayamana  still  exists  in  the 
Persian  language,  with  the  meaning  of  "  yellow  "  and  "  diarrhcea.*' 


24  RANUNCULACEJE. 

described  in  Mahometan  works  on  Materia  Medica  as  Zarir.  In 
Bengal  and  Son  them  India  the  drug  is  unknown ,  and  Ficus 
heterophylla,  Linn,  fil,  is  used  as  a  substitute  for  it  under  the 
names  of  Balabahula  and  Valli-teragam.  The  author  of  the 
Makhzan-el-Adwiya  says  : — "  Zarir  grows  in  the  Khorjin  hills 
and  is  called  Asfrak  by  the  people  of  Shirdz,  and  Arjikan  by 
the  Greeks*;  the  stem  is  about  a  span  high^  flowers  yellow^  like 
those  of  Asfar-i-barri,  surrounded  by  a  few  soft  prickles, 
leaves  yellowish,  small,  root  more  than  a  span  long.  Asfrak 
is  cold  and  dry  with  slight  heating  properties  ;  also  detergent, 
anodyne  and  diuretic;  it  is  useful  in  spleen,  jaundice  and 
dropsy  ;  mixed  with  barley  meal,  it  forms  a  poultice,  which  is 
of  much  service  in  inflammatory  swellings  ;  its  ashes  are  useful 
in  itch.  Maximum  dose  5  dirhemst;  it  is  also  used  as  a 
yellow  dye."  In  India  and  Persia  it  is  now  chiefly  used  for 
dyeing  silk.  Edgeworth  brought  this  drug  to  notice  many 
years  ago,  and  supposed  it  to  be  derived  from  D,  altissimum. 
The  true  plant  has  been  discovered  by  Aitcheson  in  the 
moister  localities  of  the  Badghis  and  Khorasan  at  an  altitude 
of  3,000  feet.  He  says  that  when  in  flower  it  gives  a  wondrous 
golden  hue  to  the  pastures.  (One  of  the  Sanskrit  synonyms 
is  Sita  or  moonlight.). 

Description. — ^The  drug  consists  of  the  flowers,  leaves, 
flower  stalks,  and  a  small  proportion  of  the  immature  fruit,  all 
of  a  light  greenish  yellow  colour,  and  having  a  somewhat 
honey-like  smell ;  the  flowers  are  pubescent  •  many  of  them 
tolerably  perfect,  resembling  in  size  and  shape  those  of  the 
common  single  Larkspur ;  the  fruit  consists  of  three  follicles, 
which  are  arranged  like  those  of  the  aconifce  and  dehisce  on 
the  inside ;  they  are  marked  with  prominent  longitudinal  ribs, 
have  pointed  apices,  and  are  supported  upon  a  stout  curved 
peduncle;  the  seeds  are  numerous,  angular,  and  of  a  light* 
brown  colour.  The  drug  when  placed  in  water  immediately 
tinges  it  a  bright  yellow,  and  communicates  a  bitter  taste  to  it. 

*  Arjikan  is  apparently  the  Sanskrit  word  ar^^. 

t  Five  dirhems— 240  grains  in  24  hours  in  decoction.  A  reference  to  the 
chemical  copaposition  will  show  that  this  dose  may  possihly  proFe  dangerous. 
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Microscopic  structure, -^^The  seeds  are  thickly  set  with  white 
feather-shaped  hairs^  arranged  in  rows. 

Chemical  composition, — ^The  drug  reduced  to  powder  lost 
23*5  per  cent  of  moisture  when  heated  to  100®  C-  The  ash 
amounted  to  17-8  per  cent.  Treated  with  94  per  cent,  alcohol 
13*4  per  cent,  of  a  dark  reddish,  bitter,  acid  extract  was 
obtained.  The  extract  was  mixed  with  water  acidulated  with 
hydrochloric  acid,  and  repeatedly  agitated  with  ether. 
During  agitation,  blackish  resinous  ifiatter  separated,  while 
the  ether  became  turbid  from  the  separation  of  a  white 
principle. 

On  filtration  of  the  aqueous  solution  2*6  per  cent,  of  a  dark 
resinous  body  was  obtained,  which  was  soluble  in  ammonia  to 
the  extent  of  2'54  per  cent.  The  ammoniacal  solution  was  of 
a  dark  brown  colour,  the  addition  of  acids  caused  the  precipita- 
tion of  dirty  yellowish  flocks;  this  principle  had  the  pro- 
perties of  an  acid  resin.  The  residue  insoluble  in  ammonia 
amounted  to  '06  per  cent.,  and  was  white;  it  was  not  further 
examined. 

The  ethereal  solution  after  filtration  yielded  1 -63  percent, 
of  extractive,  the  residue  on  the  filter  was  white,  and  had  the 
physical  characters  of  the  principle  left  after  the  action  of 
ammonia  on  the  black  resin  already  mentioned.  The  ethereal 
extract  was  redissolved  in  ether,  and  agitated  with  ammonia. 
On  separating  the  ether,  it  left  on  evaporation  '69  per  cent,  of 
a  greenish-yellow  oily  residue,  from  which  a  whit-e  crystalline 
principle  slowly  separated.  This  crystalline  principle  will  be 
referred  to  again.  The  ammoniacal  solution  yielded  with  acids 
brownish-yellow  flocks,  which  had  the  properties  of  an  acid 
resin ;  this  principle'would  appear  to  be  similar  to  the  dark 
resin  left  as  a  residue  after  agitation  of  the  original  aqueous 
solution  with  ether. 

The  original  aqueous  acid  solution  left  after  separation  of 
the  ether  was  repeatedly  agitated  with  amylic  alcohol.  The 
separated  amylic  alcohol  was  agitated  with  ammonia,  which 
became  coloured   of  a   deep  yellow  hue;   on  separating  the 
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amylic  alcohol^  it  left  on  evaporation  '51  per  cent,  of  a  neutral, 
yellow^  transparent  principle  insolable  in  alkaline  solutions. 
This  principle  was  not  further  examined.  The  deep  yellow 
ammoniacal  solution  yielded  yellow  flocks  6n  the  addition  of 
acids,  which  were  redissolved  on  agitation,  the  resulting  solu- 
tion being  of  a  dirty  brown  ck)lour ;  the  addition  of  alkalies 
again  caused  the  liquid  to  assume  its  original  deep  yellow 
colour.  This  principle  had  the  properties  of  an  acid,  and  will 
be  referred  to  subsequently.  The  amylic  alcohol  extract  also 
afforded  evidence  of  the  presence  of  a  tannin,  which  gave  with 
erric  chloride  a  deep  greenish  coloured  solution. 

The  original  aqueous  acid  solution  was  now  rendered 
alkaline  by  ammonia  and  agitated  wifch  ether.  The  separated 
ether  had  a  marked  blue  fluorescence,  on  evaporation  a  slightly 
yellow  transparent  varnish-like  residue  was  left,  soluble  in 
acids,  the  resulting  solution  possessing  a  bitter  taste. 
Alkalies  caused  the  precipitation  of  white  flocks  easily  soluble 
in  ether,  and  precipitates  were  obtained  with  all  the  alkaloidal. 
reagents ;  no  distinctive  colour  reactions  were  yielded.  The 
crystalline  principle  referred  to  as  occurring  in  the  ether 
extract  obtained  from  the  aqueous  acid  solution  of  the  extract 
had  the  same  properties  as  the  alkaloid  now  described,  indicat- 
ing that  the  principle  was  separable  by  ether  both  from  an 
acid  and  alkaline  solution.  The  alkaline  original  aqueous 
solution  was  now  agitated  with  amylic  alcohol ;  the  separated 
amylic  alcohol  left  on  evaporation  a  yellow  residue^  which  was 
partially  soluble  in  acids.  After  filtration  to  separate  insoluble 
matter,  the  clear  aqueous  solution  yielded  yellowish 
flocks  with  alkalies,  insoluble  in  ether,  but  dissolved  by 
amylic  alcohol.  The  solution  of  the  principle  in  acids  had  a 
yellow  colour  and  was  bitter  to  taste,  and  gave  a  precipitate 
with  the  ordinary  alkaloidal  reagents ;  some  of  the  colour 
reactions  were  similar  to  those  yielded  by  berberine.  Regard- 
ing the  nature  of  these  two  bitter  alkaloids,  though  they 
afforded  reactions  with  reagents  which  were  not  inconsistent 
with  their  being  delphinine  and  berberine   respectively,  but 
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without  data  regarding  their  ultimate  composition^  it  would 
be  premature  to  definitely  designate  them. 

The  yellow  acid  separated  by  amylic  alcohol  is  of  interest, 
because  to  its  presence  the  tinctorial  value  of  the  drug  as  a 
dye-stuff  is  doubtless  due.  In  order  to  obtain  the  acid  in  a 
pure  state  the  following  method  was  tried : — A  concentrated 
aqueous  solution  of  the  plant  was  precipitated  with  lead 
acetate,  and  the  yellow  precjpitate  well  washed  by  decantation . 
The  washed  precipitate  was  diffused  through  water  acidulated 
with  hydrochloric  acid,  and  the  separated  chloride  of  lead 
removed  by  filtration.  The  yellow  solution  was  agitated  with 
amylic  alcohol;  on  evaporating  off  the  amylic  alcohol  a  deep 
yellowish  red  extract  was  obtained,  easily  soluble  in  water^  and 
possessing  a  marked  acid  reaction.  The  addition  of  acids 
caused  the  precipitation  of  yellow  flocks,  soluble  on  agitation ; 
the  addition  of  alkalies  caused  the  liquid  to  assume  a  deep 
yellow  colour.  The  aqueous  solution  gave  a  dirty  olive-green 
coloration  with  ferric  chloride)  due  probably  to  the  presence 
of  a  trace  of  tannin.  The  aqueous  solution  agitated  with 
water  acidulated  with  sulphuric  acid  in  a  sealed  tube  at  100^ 
C.  for  some  hours  afforded  .a  turbid  solution,  which  contained 
dark  brown  flocks ,  and  which  precipitated  an  alkaline  solution 
of  copper  on  boiling. 

The  principles  separated  from  the  drug  may  be  arranged  as 
follows :  — 

Dark  acid  resin. 
White  neutral  principle. 
Yellow  neutral  principle. 
Colourless  bitter  alkaloid. 
Yellow  bitter  alkaloid. 
Tannin. 
Yellow  acid. 

Commerce.— Trayaman  or  Gul-jalil  is  imported  into  Bombay 
and  Northern  India  from  Persia,  and  is  of  some  importance 
as  a  yellow  dye  for  silk.     It  is  worth  about  Re.  \  pei?  lb. 
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NIGELLA  SATIVA,  SiUhorp. 

¥ig.—Zorn.  Ic.  119.  Small  Fennel-flower  (Bng.),  Nielle, 
Toute  ^pice  (Fr.). 

Hab. — The  Mediterranean  countries.  Cultivated  in  India. 

Vernacular, — Kalajira,  Mugrela  {Hind.y  Beng*),  Kalonji 
{Bomb,),  Karun-shiragam  (Tafn,)^  Karijirigi  {Can,)f  Nalla- 
jilakara  {Tel,),  Kalejir^  {Mar.),  Shuniz,  Siyah  ddnah  {Pers,), 

History,  Uses,  &C. — According  to  Birdwood,*it  is  the 
Black  Cummin  of  the  Bible^  the  Melanthion  of  Hippocrates 
and  DioscorideSj  and  the  Oith  of  Pliny.*  Ainslie  mentions  its  ' 
use  as  a  carminative,  also  as  an  external  application  mixed 
with  sesamum  oil  in  skin  eruptions^  as  a  seasoning  for  food^ 
and  as  a  protection  for  linen  against  insects.  Forskahl,  in 
his  Medicina  Kaharina^  says  that  it  is  a  native  of  Egypt^  where 
it  is  called  Hab-es-sonda.f  Roxburgh  believes  it  to  be  a 
native  of  Hindostan.  Anyhow,  it  must  have  been  long  known 
in  India,  as  it  has  a  Sanskrit  name,  Krishnajiraka.  Nigella 
seed  is  extensively  used  as  a  spice,  and  as  a  medicine;  it  is 
prescribed  by  the  Hindus  with  other  aromatics  and  plumbago 
root  in  dyspepsia.  The  Hakeems  describe  it  as  heating, 
attenuant,  suppurative,  detergent  and  diuretic,  and  consider 
that  it  increases  the  menstrual  flow  and  the  secretion  of  milk  ; 
also  that  it  stimulates  uterine  action.  They  give  it,  too,  as  a 
stimulant  in  a  variety  of  disorders  which  are  ascribed  to  cold 
humours,  and  credit  it  with  anthelmintic  properties.  It  is 
sprinkled  over  the  surface  of  the  bread  made  by  Mahometan 
bakers  along  with  Sesamum  seed.  {SeeOuminum  Cyminum,) 
M.  CanoUe  has  recently  published   {De  Vavortement  criminel 

*  Plin.  19,  62,  20,  71 ;  Cels.  2,  3i;  Scrib.  Comp.  131. 
f\^jmJ\^^\  El-hRbbat-e«-80uda,  i.q.,-H*->^'  El -shooni«,  or  properly 
J^J-jA' '  El-iheeniz,  for  thus  the  Arabs  called  it  according  to  Ibu-el-Aarabi, 
or,  as  some  say,  i.q.,  ^^^-"^  I  *A«r' I  El-habbat-el-khizra,  because  the  Arabi 
often  call  black  ,j^^^^  and  green  ^J^ '.  This  seed  is  said  in  a  tradition  to 
be  a  remedy  for  every  disease  except  death.  {Madd-el-Kdmus.) 
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a  Karihal.  Thise  de  Pam,  1881,)  the  resalts  of  clinical  investi- 
gations undertaken  in  the  hospital  at  Earikal  with  black 
cummin  seed.  He  has  observed  that  after  doses  of  10  to  40 
grams  of  the  powdered  seed  the  temperature  of  the  body  is 
raised,  the  pulse  accelerated^  and  all  the  secretions  stimulated, 
especially  those  of  the  kidneys  and  skin;  in  doses  of  10  to  20 
grams,  they  possess  a  well  marked  emmenagogue  action  in 
dysmenorrhoea,  and  in  larger  doses  cause  abortion. 

Description. — The  seed  is  triangular,  the  umbilical  end 
being  smaller  than  the  other,  black,  ^th  of  an  inch  long,  testa 
rough  ;  inside  the  testa  is  a  white  oily  kernel.  When  rubbed, 
the  seed  diffuses  a  pleasant  odour  of  lemons,  with  a  slight 
soupfon  of  carrot. 

Chemical  compoaition. — The  seeds  of  Nigella  sativa  have 
been  analysed  by  H.  G.  Greenish  {Phar.  Jour.  (3)  X.,  909  and 
1013),  with  the  following  results: — One  hundred  parts  of  the 
seeds  contain:  Moisture  7*43,  Ash  4-14,  Fixed  oil  37*00, 
Volatile  oil  1*64,  Albamen  (sol.  in  water)  8*22,  Mucilage  1*90, 
Organic  acids  ppt.  by  Cu.  0-38,  ditto  by  Pb.  0-59,  Sugar 
(Glucose)  2*75,  Arabic  acid  (?)  3*21,  Undetermined  substance 
1*79,  Albumen  (sol.  in  soda)  2-14,  Metarabin  1*36,  other 
substances  dissolved  by  soda  5*38,  Melanthin  1*41,  Traces  of 
oil,  &c.,  removed  by  Alcohol  0*53,  dissolved  by  Chlorine  water 
and  Sulphuric  Acid  8*85,  removed  by  Chlorate  of  Potash 
and  Nitric  Acid  7*52,  Cellulose  8*82— total  99-56.  Melanthin 
bears  a  close  analogy  to  helleborin;  like  saponin,  it  possesses 
considerable  emulsifying  powers.  Greenish  has  also  obtained 
melanthin  from  all  the  aerial  parts  of  N.  sativa,  but  found  it 
absent  in  the  roots  at  all  periods  of  their  growth. 

Commerce. — The  Indian  market  is  supplied  from  Northern 
India,  Basara,  and  Cabul.     Price  2  annas  per  lb. 

PiEONIA  OFFICINALIS,  Linn. 

Fig Sol.  Mag.;  t.  1784.     OflBcinal  Peony  (Eng.),  Pivoine 

officinal  {Fr.). 
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Hab. — Europe.    The  tubers. 

Vei-ncLCular. — tTd-salap  (Hind,),  Ude-sdlam  (Bomt.).* 

History,  Uses,  &C — This  drug  is  the  female  Peony  of 
Dioscorides^  and  was  esteemed  by  the  ancients  as  a  valuable 
remedy  in  uterine  obstructions,  colic,  bilious  obstructions, 
dropsy,  epilepsy,  convulsions  and  hysteria.  Dioscorides 
'describes  two  kinds  of  Peony,  male,  P.  corallma,  and  female, 
P.  officinalis^  t  these  are  the  two  kinds  of  Fawinia  described  by 
Arabic  and  Persian  writers.  Galen  describes  its  acrid  qualities 
and  emmenagogue  virtues,  and.  its  use  as  an  astringent  in 
diarrhoea.  According  to  Pliny,  the  name  Paaonia  is  derived  from 
Peaon,  the  physician  of  the  gods,  who  was  the  first  to  discover 
this  plant.  Hippocrates  mentions  the  use  of  the  seeds  in 
uterine  obstructions.  The  roots  of  P.  corallina  are  turnip- 
shaped  and  about  as  thick  as  the  thumb  ;  those  of  P.  officinalis 
consist  of  oblong  tubercles  attached  by  a  stout  fibre  to  a 
rhizome.  The  plant  and  roots  are  figured  by  Guibourt  (Vol. 
III.,  p.  763).  Ud«salap  is  used  by  the  natives  as  a  blood- 
purifier  for  children.  In  the  time  of  Galen  a  superstition 
prevailed  that  Peony  root  enclosed  in  a  bag  and  hung  round 
a  child's  neck  both  prevented  epileptic  attacks  and  cured 
them,  and  this  belief  is  not  extinct  among  the  peasantry  of 
Europe  even  now ;  .they  also  believe  that  wearing  the  seeds 
will  prevent  the  dangers  of  dentition.  Macer  Floridus  ( De 
Vir.  Herb.)  says : 

'  lUius  radix,  pueris  suspensa  caducis, 
Non  modicum  prodest,  Galienus  ut  asserit  auctor.' 
The  plant  has  been  proved  not  to  be  inert;  it  produces 
headache,  noise  in  the  ears,  confused  vision,  colic  and  vomit- 
ing if  taken  in  full  doses  (60  grs.).  Modern  observation  has 
neither  confirmed  nor  condemned  the  ancient  opinions  con- 
cerning it ;  and  although   some  have  reported  favourably  of  it 

♦  Oorruptiona  of  v^l-^  •  •>>»  (Aod-el-salib)  or  *  wood  of  the  cross,*  an 
Arabic  name  for  the  root  of  P.  coriUHna,  because. on  section  it  shows  two 
lines  crossing  one  another,  which  are  not  seen  in  the  female  Peony. 

t    Dios.  iii.  148 ;  Plin.  25, 10, 27,  60.  '       . 
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in   epilepsy,   chorea,  and  whooping  cough,  the    evidence  in 
favour  of  its  efficacy  is  very  slender. 

Description.— The  dried  tubers  are  from  1  to  8  inches 
in  length,  and  ^  inch  to  |  inch  in  diameter,  tapering  to  a  point 
at  both  ends;  the  external  surface  is  brown  and  channelled 
longitudinally;  the  interior  is  starchy  and  white;  the  cortex 
on  section  is  seen  to  be  hard  and  gritty  and  of  a  yellowish 
colour;  taste  slightly  acrid;  the  central  starchy  portion  is 
almost  tasteless.  The  odour  of  the  freshly  cat  taber  is  faintly 
acrid. 

Chemical  eomposition. — ^Wiggers  obtained  from  the  fresh  root 
a  distillate  having  the  odour  of  bitter  almonds,  and  acquiring 
a  blood-red  colour  by  ferric  chloride;  separated  by  means  of 
ether  the  volatile  oil  had  a  pale  yellow  colour ;  the  analysis  of 
the  fresh  root  by  Morin  proved  the  presence  of  starch,  sugar, 
fat,  malates,  oxalates  and  phosphates,  a  little  tannin,  &c.  (Stills 
and  Maisch,  National  Dispensatory,  3rd  Ed.,  p.  1122.) 

Commerce. — The  tubers  are  imported  from  Turkey. 


COPTIS  TEETA,  Wall 
Fig. — Griff.  Ic.  iv.,  i.  660,/.  2. 

Hab. — ^Assam,  China,  Tibet.     The  rhizome. 

Vernacular. — MamSran,  Mishmltita  {Hind.,  Bomb.),  Haladio- 
vachnag  (Gu«.),  Sou-line  or  Chynlen  {Chin.). 

History,  Uses,  &C.— The  /«i/«pij  of  Paulus  -ZEgineta, 
who  doubtless  obtained  his  knowledge  of  it  from  the  early 
Indian  traders  ;  the  drug  probably  passed  by  the  same  com- 
mercial route  as  it  does  now,  viz.,  from  China  to  Western 
India,  and  thence  to  Europe.  Mimlvin  is  noticed  by  the 
early  Arabian  writers  as  a  kind  of  Turmeric  (Urdk).  The 
plant  is  described  by  Mir  Muhammad  Hnssain  "as  having 
leaves  like  ivy  ;  it  is  said  to  grow  near  water  in  the  hilly  parts 
of  India,  China,  and  Khorasan.    The  Indian  kind  is  described 


32  RANUNCULACE^. 

as  yellow  with  a  brown  tinge ;  the  Chinese  as  yellow ;  the 
Khorasan  as  greenish  brpwn;  the  seed  is  said  to  be  like 
sesamum.  The  best  kind  is  the  Chinese^  which  should  be. 
smally  yellow^  hard^  and  knotty ;  it  is  said  to  keep  good  for 
twenty  years/'  Whether  the  three  kinds  here  described  are 
all  varieties  of  Coptis^  it  is  impossible  to  decide.  Indian 
writers  say  that  M&miran  used  as  a  coUyrium  clears  the  sight, 
and  as  a  snuff  the  brain,  and  that  it  relieves  toothache. 
Internally  it  is  given  in  jaundice,  flatulence,  and  visceral 
obstructions.  Bernier,  who  visited  Cashmere  in  the  train  of 
the  Emperor  Aurangzebe,  mentions  Mamfr&n  as  a  medicine 
very  good  for  the  eyes,  which  was  brought  into  that  country 
by  caravans  from  Thibet.  It  was  first  described  by  Wallich 
in  1836.  (Trans,  of  Med,  and  Phys.  Soc.  qf  Calcutta,  VIIL, 
85.)  It  is  worthy  of  notice  that  this  drug,  and  extract 
of  Barberry  (Rusot),  both  containing  a  large  quantity  of 
berberine  in  a  soluble  condition,  are  used  as  coUyriums  by 
the  natives  in  certain.catarrhaland  rheumatic  affections  of  the 
conjunctiva.  (Cf.  Prof.  Simpson  in  Phar.  Jour.  1 854,  Vol.  XIIL, 
p.  413.)  Lately  Coptis  root  has  been  chiefly  used  as  a  tonic 
by  Europeans  in  India ;  it  has  the  advantage  of  acting  gently 
on  the  bowels.  Extended  observation  of  the  action  of  Coptis 
root  shows,  that  during  recovery  from  malarial  fever  and  in 
atonic  dyspepsia  (the  inward  fever  of  the  natives)  it  is  a 
valuable  medicine,  restoring  the  appetite  and  giving  tone 
to  the  system.  It  may  be  administered  in  infusion  (one  ounce 
to  a  pint  of  boiling  water)  or  in  tincture  (one  ounce  to  a  pint 
of  rectified  spirit)  in  doses  of  two  drachms  of  the  tincture  or 
two  ounces  of  the  infusion;  or  the  two  preparations  may 
be  combined. 

Description. — ^Two  distinct  varieties  of  this  drug  are  met 
with  in  the  Indian  market.  The  kind  most  esteemed  is  a 
yellowish  rhizome,  as  thick  as  a  crow-quill  or  larger,  having  a 
few  spinous  projections  where  rootlets  have  been  broken  off ; 
the  whole  rhizome  is  jointed,  but  at  the  upper  end  the  joints 
become  much  more  marked,  and  a  stem  clasping  petiole  often 
remains  attached  to  each.     The  roots  are  described  by  Paulus  ' 
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as  having  many  knuckle-like  joints — tuifitpag  oiov  plClou  n  noas  txov 
wtnrwp  Kovtvkovs  ttvkvovs.  The  second  kind  is  as  thick  as  a  goose- 
quill^  and  covered  with  thin  wiry  rootlets  ;  it  often  branches  at 
the  crown  into  two  or  three  heads,  which  terminate  in  tufts 
of  leaf  stalks,  crowded  together,  and  not  separate  as  in  the 
first  kind;  the  rhizomes  of  both  kinds  are  contorted,  and 
have  a  short  fracture,  the  centre  is  spongy,  and  the  surrounding 
portion  bright  yellow  and  woody;  taste  purely  bitter.  The 
first  kind  corresponds  with  the  description  of  Coptis  root  in 
the  Bengal  Dispensatory.  The  second  kind  with  the  descrip- 
tion in  the  Pharmacographia,  which  appears  to  refer  to  Coptis 
anemoncefolia.     (See  Pharm.  Journ.  (3)  X.,  p.  23.) 

Microscopic  structure, — The  bark  of  the  second  kind  is  much 
the  thickest,  and  is  softer  and  more  corky  than  that  of  the  first ; 
in  both  kinds  bundles  of  orange-coloured  schlerenchymatous 
cells  are  present,  and  the  medullary  rays  contain  starch;  the 
wood  is  arranged  in  distinct  wedge-shaped  bundles,  round  a 
central  parenchymatous  portion,  having  a  structure  similar  to 
that  of  the  inner  cortex. 

Chemical  composition, — Coptis  root  contains  8^  per  cent,  of 
berberine  so  combined  as  to  be  easily  soluble  in  water ;  the  nature 
of  this  combination  has  not  yet  been  determined.  B.  Z.  Gross 
has  separated  from  Coptis  trifoUata^  Salisb.,  coptine^  a  colourless 
alkaloid.  Coptine  forms  with  potassio-mercuric  iodide  a  crystal- 
line precipitate  which  dissolves  in  Sulphuric  Acid  to  a  colour- 
less liquid,  becoming. purple-red  when  heated.  (See  Atisine,) 

Commerce, — Both  kinds  of  the  drug  come  to  Bombay  from 
China,  via  Singapore,  in  bulk.  The  first  sort  is  worth  Es.  3^ 
per  lb. ;  the  second  Rs.  2.  The  first  kind  is  also  imported  into 
the  plains  of  India  from  Assam  in  small  egg-shaped  baskets. 

THALICTRUM  FOLIOLOSUM  DC. 

Fig.— Boyle  111,  t.  51. 

Hab. — Temperate  Himalaya,  Khasia  Hills.    The  root. 
Vernacular. — Pilijari,  Shuprak  (fli/tc?.),  Gurbianl,  Pashmaran 
(Punj.), 
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History,  Uses,  &C.— The  genus  Thalictrum  is  found  in 
the  temperate  and  cold  northern  regions  of  Asia,  it  is  very  rare 
in  the  South,  but  one  species,  T,  Dalzellii,  is  found  on  the  moun- 
tains of  the  Western  Peninsula.  In  Europe  T.  flavum^  under 
the  names  of  Meadow  Rue,  Rue  des  presy  Fausse  rhubarbe, 
Rhubarbe  des  pauvres,  Undchte  rhabarber,  Wiesciiraiite  and 
PigamOy  has  long  been  used  as  a  rustic  medicine  on  account  of 
its  tonic  and  aperient  properties.  T,  foUolosum,  and  perhaps 
another  species  from  Arracan,  have  been  used  for  a  similar 
purpose  in  India  from  an  early  date.  It  is,  perhaps,  the  Pitaka 
of  Sanskrit  writers.  We  have  been  able  to  identify  as  Thalic- 
trum root  the  drug  which  is  occasionally  to  be  seen  in  the 
shops  under  the  name  of  Piaranga,^  and  which  is  treated  of 
at  great  length  in  the  Makhziin-el-Adwiya  as  a  root  which  is 
brought  from  Arracan  to.  Sylhet  and  Islamabad,  and  thence 
distributed  to  other  parts  of  India.  The  people  of  Arracan 
appear  to  consider  it  as  a  panacea.  The  following  information 
as  to  the  properties  of  Pilijarl  is  contained  in  the  Bengal  Dis- 
pensatory, where  tho  result  of  a  trial  of  the  root,  supplied  from 
the  Saharunpore  Gardens,  is  related  : — "  Five  grains  of  the 
powder,  or  two  grains  of  the  watery  extract  given  three  times 
a  day  in  some  cases  prevented,  and  in  others  moderated,  tho 
accession  of  fever,  and  at  the  same  time  acted  gently  on  tho 
bowels.  The  only  sensation  experienced  was  warmth  at  the 
epigastrium  and  a  general  comfortable  feeling. '^  (Beng. 
Disp,  p.  161.)  The  Piaranga  of  the  shops  in  the  form  of  a 
tincture  has  been  administered  to  some  extent  at  the  European 
General  Hospital,  Bombay,  and  found  to  be  a  good  bitter  tonic. 
Recently,  the  root  of  T.  foUolosum  obtained  from  the  vSuperin- 
tendent  of  tho  Saharanpore  Gardens  has  been  used  with 
very  satisfactory  results  in  Bombay  as  a  remedy  for  atonic 
dyspepsia  accompanied  with  a  febrile  condition  of  the 
system.   ^(Dr.  Pechey.) 

Description. — Roots  long,  nearly  straight,  without  root- 
lets, stout  and  woody,  from  i  inch  or  more  to  ^  inch  in  diameter 

*  Probably  the  same  drug  as  the  Pia-amou-leck  of  Ainslie. 
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Bark  smooth,  wrinkled  longitudinally,  yellowish  brown  ;  wood 
hard,  very  porous,  and  of  a  bright  yellow  colour,  when  wet  it 
stains  the  fingers  yellow.  Magnified,  the  porous  woody  stem 
is  seen  to  be  ti'avcrsed  by  medullary  rays  consisting  of  several 
rows  of  elongated  cells :  the  bark  shows  a  brown  suber,  and 
numerous  rows  of  tangential ly  extended  cells;  opposite  the 
terminations  of  the  medullary  rays,  the  cells  take  a  rounded 
form  and  their  arrangement  becomes  irregular ;  between  the 
terminations  of  the  medullary  rays  there  is  a  large  deposit  of 
yellow  colouring  matter  with  thickening  of  the  cell  walls,  fonn- 
ing  yellow  columns  which  extend  to  the  suber  and  often  end 
in  patches  of  liber  cells.  The  root  at  first  sight  might  be 
mistaken  for  liquorice  root;  it  is  extremely  bitter. 

Chemical  composition, — Thalictrum  root  contains  a  large 
quantity  of  berberine,  so  combined  as  to  be  readily  soluble  in 
water. 

Commerce, — It  occasionally  appears  in  the  shops  in  small 
quantities  as  Piaranga  root.  Supplies  can  bo  obtained,  if 
ordered  from  Mussoorie,  through  the  Superintendent  of  the 
Government  Gardens. 

CLEMATIS  TRILOBA,  ihyne. 

Hab. — Mountains  of  Western  India. 

Vcrnarnlar, —  Morwel  {Mar), 

This  plant,  and  probably  another  Himalayan  species,  C, 
yiepalensift,  Dc,  is  mentioned  by  Sanskrit  writers  under  the 
name  of  Laghukarni  (light-ear)  as  a  remedy  in  leprosy,  blood 
diseases^  and  fevers.*  In  the  Concan  the  juice  of  tho 
leaves  mixed  with  that  of  the  leaves  of  ITolarrhnia  anti" 
dysenierica  is  dropped  into  the  eye  to  cure  staphyloma ;  about 
two  drops  are  used. 

♦  The  Clematis  vitalha,  Linn.  jcXiy^aris  irtpa  of  Diosoorides  was  used  for 
similar  purpose*  by  the  Greeks.  The  plants  of  this  jcenua  have  acrid 
properties.  Braconnot  has  observed  that  the  active  principle  may  be  distilled 
with  water  and  is  soluble  in  fixed  oils. 
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Description. — Climbing,  all  softly  silky;  leaves  small, 
on  longisli  petioles,  simple  or  ternately  divided,  elliptic  ovate 
or  cordate,  3-nerved.  Panicle  m^^ny  flowered ;  lower  bracts 
leafy,  flowers  \\  to  2  inches  diam.,  white,  appear  in  September  ; 
sepals  4  to  6,  membranous,  oblong,  silky  outside;  filaments 
narrow,  linear,  glabrous.  Many  other  species  of  Clematis 
grow  in  the  temperate  Himalaya,  but  do  not  appear  to  be  used 
medicinally, 

ACTiEA  SPICATA,  Lmu.,  Eng.  Bot.  13,  918. 
Baneberry  (Bng>),  Racine  de  Saint  Christophe  (Fr.)- 
Grows  in  the  temperate  Himalaya  from  Bhotan  to  Hazara ; 
it  is  also  a  European  plant,  and  a  variety  with  red  berries  is 
well  known  in  America,  It  does  not  appear  to  be  known  as  a 
medicinal  plant  to  the  llindus ;  its  chemical  constitution  is  the 
same  as  that  of  Cimifuga  racemosa.  {See  next  article.)  It  is 
probably  the  Actaaa  of  Pliny,  27,  26. 

CIMIFUGA  FCETIDA,  Linn.,  Lam.  Ill  487. 

Bugbane  (^n^/.),  Cimicaire  (Fr.). 

Is  a  native  of  the  temperate  Himalaya  from  Bhotan  to 
Cashmere  ,*  it  also  occurs  in  Europe  and  Siberia,  We  have  no 
knowledge  of  its  use  by  the  Hindus.  In  America  C,  raccmosa, 
Elliot,  {Actcea  racemosa,  Linn,),  Black  Cohosh,  is  used 
medicinally  and  is  a  depressant  of  the  nervous  and  vascular 
systems,  causing  giddiness,  nervous  tremour,  depression  of 
pulse,  nausea,  and  increased  pulmonary  and  cutaneous  secre- 
tion ;  in  excessive  doses  it  is  an  irritant  erne  to-cathartic  and 
often  causes  violent  delirium.  The  plantaSbrds  a  crystalline 
neutral  principle  slightly  soluble  in  ether  and  water,  freely 
so  in  chloroform  and  alcohol.  The  latter  solution  has  a  pungent 
acrid  taste.  Cfoetida  has  not  been  examined. 

The  medicinal  plants  of  minor  importance  belonging  to  the 
BanunculacecB  and  known  in  India  are  the  following: — 

Anemone  obtusiloba,  Don,,  Boyle  III.  52,  t.  ll,f.  1,  is 
a  native  of  the  temperate  and  Alpine  Himalaya,  the  root  of 
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which,  Stewart  says,  is  mixed  with  milk  and  given  internally 
for  contusions,  and  used  externally  as  a  blister.  Persian  and 
Arabian  medical  writers  describe  several  kinds  of  Anemone 
under  the  name  of  Shakayak-el-Naaman  ;  they  copy  closely 
from  the  Greeks,  with  the  addition  that  these  plants  are  used 
with  Walnut  husks  for  dyeing  the  hair  black,  [Of,  Dios.  II., 
167;  Pliny,  21,94.) 

Caltha  palustris,  Linn.,  Eng,  Bot.  8,  506.  The  Marsh- 
marigold  is  a  native  of  marshes  in  the  western  temperate 
Himalaya.*  It  is  a  common  European  plant.  The  natives 
of  India  consider  the  roots  to  be  poisonous. 

Delphinium  Brunonianum,  Roylo,  Bot  Mag.  t. 
E461. 

T'7r??ac?//ar.— SSmp-phali.  (Hind.)  Is  a  native  of  the  Punjab 
Himalaya,  and  is  prized  for  its  strong  scent  of  musk.  It  is 
otferod  to  idols,  and  Aitchison  says  that  the  juice  is  used  to 
destroy  ticks  in  animals.     {Journ.  Linv.  Soc,  XVIII.,  p.  i5.) 

Delphinium  coeruleum,  Jacq.,  Voy,  Bot.  7j  t.  6. 

Vernnrular. — Dakhangd.  Is  a  Punjab  plant,  the  root  of 
which  is  used  to  kill  maggots. 

Delphinium    denudatum,  Wall.    Is  also  a  Punjab 

plant.     Stewart  says  the  root  is  chewed  to  cure  toothache. 

Peonia  emodi,  Wall.,  Bot.  Mag.  5719.  Is  theMamekh 
of  the  Punjab  and  a  native  of  the  temperate  Hiihalaya,  It  is 
said  by  Watt  to  be  used  in  the  same  way  as  P.  officinalis, 
Linn, 

Ranunculus  sceleratus,  Lhm.,  Eng.  Bof.  10,  681. 

Vernacular. — Kabikaj  (Pers.).  Is  a  nativeof  Northern  India. 
It  is  one  of  the  plants  known  as  Batrachion  to  the  Greeks,  which 
Galen  says  should  not  be  used  on  account  of  their  acrid 
properties.  The  Komans  called  these  plants  J?a?i7/iic«Zt^/?.  F6e 
and  Hardouin  consider  it  to  be  the  same  as  the  Afiantrum  of 
.Pliny  and  identify  it  with  the  Ranunculns  Sardoua  of  Croatz, 
the  plant  which  produces  a  contraction  of  the  mouth,  famous 
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as   the   ^'Sardonic  grin.^'     It   is   called   in   English,   Water- 
Crowfoot  and  Celery-leaved  Crowfoot,  and  in.  Arabics,  Kaf-es- 
saba.     {Of.  Dios'.  IL,  166  ;  Pliny  25,  109.) 

Remarks. — Galen  tells  us  that  the  Anemones  are  emniena- 
gogue  and  galactagogue,  and  have  acrid,  draAving,  cleansing 
and  opening  properties;  when  chewed  they  increase  the 
secretion  of  saliva.  The  juice  cleanses  the  brain  when 
administered  by  the  nostrils,  and  lessens  or  removes  opacities 
of  the  cornea;  it  cleanses  ulcers  and  cures  scaly  skin  diseases 
if  applied  locally,  &c.  In  Europe  the  drug  appears  to  have 
fallen  into  disuse  until  about  the  end  of  the  eighteenth  century, 
when  Stork  again  brought  it  \,q  notice,  and  latterly  in  America 
several  species  of  Anemone,  under  the  name  of  Pulsatilla  and 
their  active  principle  anemonin,have  been  rather  extravagantly 
praised  as  remedies  for  a  long  list  of  diseases.  When  pure 
anemonin  is  given  to  rabbits  in  doses  of  from  5  to  10  grains,  it 
reduces  the  pulse,  and  respiration  rate  and  the  temperature  ; 
causes  dyspnoea  and  stertor,  debility,  and  then  paralysis  of  the 
limbs,  stupor,  dilatation  followed  by  contraction  of  the  pupil,  and 
death  without  convulsions.  On  dissection,  the  heart  and  great 
vessels  and  the  veins  of  the  brain  and  medulla  are  found  dis- 
tended with  dark  blood.  {Glarius,)  Externally  it  acts  as  an 
irritant  to  the  skin.  The  extract  and  tincture  of  the  plant 
differ  from  pure  anemonin,  inasmuch  as  large  doses  cause 
inflammation  of  the  stomach  and  bowels  and  death  with  con- 
vulsions.  The  cause  of  this  difference  has  not  been  ascertained. 
Applied  to  the  tongue,  both  the  drug  and  anemonin  cause  a 
sense  of  burning  followed  by  numbness.  In  medicinal  doses, 
(4  to  5  grains  of  the  herb  or  J^  to  ^  a  grain  of  anemonin)  the 
drug  is  now  considered  to  act  as  a  general  stimulant  and 
diuretic. 

The  different  species  of  Anemone  and  Ranunculus  when 
distilled  with  water  yield  a  distillate,  from  which  ether 
extracts  a  very  acrid  yellow  oil  (anemonol)  which  is  gradually, 
or  more  rapidly  in  the  presence  of  water,  converted  into 
anemonin  and  anomonic  acid,  from  which  hot  alcohol  dissolves 
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the  former.  Anemonin  forms  colourless  friable  crystals,  wlikh 
are  neutral,  inodorous,  and  when  fused  exceedingly  acrid;  it  is 
soluble  in  chloroform,  but  nearly  insoluble  in  ether  and  water. 
Formula  C»5  H'^0^  (Felilmg.)  Anemonic  acid  C'^  H»*  0^ 
is.  a  white  crystalline  very  insoluble  powder,  which  dissolves 
alkalis  with  a  yellow  colour. 

Some  species  of  Delphinium  contain  the  alkaloids  delphinine 
C^^H  ^^  NO  6,  and  staphisagriue  C^'^  H^'^  NO^,  the  former 
very  closely  resembles  aconitine  in  its  physiological  action  and 
is  antidotal  to  muscarine  and  digital  in  ;  the  latter  paralyses 
the  mobor  nerves  like  curaro.  Both  of  the  alkaloids  are 
soluble  in  alcohol,  but  delphinine  may  be  separated  from 
staphisagriue  by  moans  of  ether  in  which  the  latter  is 
insoluble. 
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ILLICIUM  VERUM,  ifoofc./. 

Fig — BoU   Mag.  t.  7005.     Star-anise  tree   (Eng.)^     Ba- 
(lianier  {Fr,). 

Hab.— Cochin-China.'    The  fruit. 

Vernacular, — Bddi^n-i-khatai    {Peis.),    Anasphal    (Hind.), 
Anna shuppu  (ram.),  Badian  {Bomb.),  Anasa-puyvu  {TeL). 

History,  Uses,  &C. — It  would  appear  that  star-anise  has. 
long  been  in  use  in  China  and  Japan,  but  was  not  known  in 
India  until  a  comparatively  recent  date.  Persian  works  on 
Materia  Medica,  written  about  one  hundred  years  ago,  speak  of 
it  as  a  new  medicine.  The  authors  of  the  Pharmacographia  trace 
its  introduction  into  Europe  as  far  back  as  1588 ;  in  those  days 
it  came  by  way  of  Russia,  and  was  known  as  Cardamomum  Sibe* 
rieuse.  Mr.  J.  G.  Scott,  in  a  paper  read  before  the  Royal  Geogra- 
phical Society,  describing  Cua-ai,  where  the  Chinese  and  French 
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CoYq mission ers  met  for  the  delimitation  of  Tongking,  says  : 
"  Maize^  white  and  red  rice,  and  the  star-anise  seem  to  be  what 
the  people  chiefly  cultivate  upon  the. hill  slopes.  The  star- 
anise  is  an  evergreen  shrub,  with  a  leaf  not  unlike  the  Bay, 
and  a  pentagonal  fruit  very  highly  scented.  From  this  is 
obtained  the  oil  called  by  the  Tonkinese  Dau  hoi  (scented  oil) 
and  ])j  the  French  Hnile  de  badiane.  The  Chinamen  boil  the 
fruit  in  a  huge  caldron  with  water,  inside  this  caldron  there  is 
a  small  internal  vessel  filled  with  cold  water,  which  is  con- 
stantly renewed.  The  steam  and  oil  are  condensed  on  the 
sides  of  this  vessel,  and  are  drawn  oflf  by  a  small  bamboo 
runlet  into  the  receiver;  another  runlet  allows  the  water 
from  this  pan  to  drain  back  into  the  boiler.  One  boiling  lasts 
over  a  day  and  a  half,  and  produces  about  15  pounds  of  oil, 
A  picul,  117  lbs.  weight,  of  the  oil  costs  between  £30  and  £40. 
At  present  the  greater  part  of  the  star-anise  oil  goes  into 
China. '^ 

In  Native  medicine  star-anise  is  considered  to  be  hot  and 
dry  in  the  second  degree ;  and  is  described  as  carminative, 
expectorant,  and  diuretic  j  it  is  often  given  in  infusion  with 
tea,  and  is  also  mixed  with  food  as  a  spice.  In  European 
medicine  it  is  described  as  an  aromatic,  stimulant  and  carmina- 
tive. It  is  a  favourite  adjunct  to  cough  mixtures,  and  on 
account  of  its  sweet  taste  is  specially  suitable  as  a  carminative 
for  children. 

Description.— For  a  very  complete  description  of  the 
commercial  article,  see  Pharmacogrdphiay  p.  21.  An  Indian 
species,  f.  GW^^Aii,  occasionally  finds  its  way  into  the  market; 
it  has  narrower  and  more  numerous  carpels,  one  or  two  only 
in  each  fruit  are  fertile ;  a  handful  of  fruit  upon  examination 
proved  to  be  all  provided  with  13  carpels;  they  are  of  a  dark 
reddish  brown  colour,  much  wrinkled  on  the  under  surface; 
the  seeds  correspond  with  those  of  J.  verum ;  the  taste  is  feebly 
aromatic  at  first,  afterwards  bitter  and  astringent.  The  oil  of 
Star-anise  is  free  from  the  peculiar  fatty  smell  of  aniseed  oil- 
( Umney. ) 
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Microscopic  structure, — The  fruit  of  J.  Grifflthii  has  the  same 
stracture  as  that  of  I,  verum^  bat  in  the  external  loose  dark 
brown  layer  of  cells^  hardly  any  globules  of  essential  oil  can 
be  seen;  on  making  sections  for  the  microscope  the  knife  is 
immediately  stained  black  by  tannin^  which  is  not  the  case  with 
/.  verum ;  for  a  microscopic  description  of  the  lattet  article 
consult  the  Ptidrmacographiaj  p.  21.  Wood -cuts  of  the  (j^uits 
of  I.  verum,  I.  religiosum  and  J.  Oriffithii  may  bo  found  in  a 
paper  by  Mr.  E.  M.  Holmes  in  the  Pharm,  Journ.y  3rd  Series, 
XI.,  489. 

Chemical  composition — Star-anise  contains  from  4  to  5  per  • 
cent,  of  volatile  oil,  which  is  chiefly  solid  and  liquid  anethol,  like 
that  of  Pimpinella  Anisum.:  The  specific  gravity  is  01)78, 
molecular  rotation  0°  to  0*4,  with  the  chloral  reagent  *  it 
affords  eventually  a  red  colour  like  01.  Foeniculi,  Its  other 
reactions  are  similar  to  those  obtained  with  aniseed  oil. 
Star-anise  contains  much  sugar^  probably  cane.  (Eijkvian.) 
Umney  has  pointed  out  that  the  congealing  point  of  Che  oil  when 
at  rest  is  about  85°  P.,  whereas  that  of  aniseed  oil  is  about  50°. 
When  stirred^  the  congealing  point  of  both  oils  is  from  50° 
to60°F. 

The  fruit  of  I.  Oriffithii  would  appear  to  contain  some  bitt<*r 
principle  as  well  as  tannin.  According  to  J.  P.  Eijkman,  the 
fruit  of  /.  religiosum,  which  has  poisonous  properties,  contains 
proto-catechuic  acid,  shikiminic  acid  and  shikimipicrin.  The 
latter  would  appear  to  be  the  poisonoua  principle ;  it  forms 
largo  transparent  crystals,  melting  at  200°  C,  which  areireely 
soluble  in  water^  forming  a  neutral  solution  with  a  very  bitter 
ttfste.  The  formula  is  C'  H'o  0^orC'o  H'*  O*.  \ln  the 
volatile  oil  of  the  leaves  he  discovered  eugenol,  shikimeu  and 
shikimol;  the  second  is,  bethinks^  aterpine^  and  the  last  iden- 
tical with  safrol.  (Rec.  Trav.  Chim.  IV.,.  32 — 54,.  Year-^Book 
o/P/rarw.,  1885,  p.  171.) 

Commerce. — Star-anise  is  shipped  to  India  from  ("hina  in 
large  quantities,  and  two    qualities  are  met  with,  selected  in 

*  Alcohol  saturated  with  H  CI.. 
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boxes  worth  Rs.  17  per  Surat  maund  of  S7i  lbs.,  and  broken 
in  bags,  value  Rs.  14  per  maund.  'I'he  oil  which  comes  from 
China  in  12  catty  tin  jars  sells  for  about  Rs.  4^  per  catty. 

MICHELIA   CHAMPACA,  Linn,  var.  RheedU. 

Fig — Wight  m.  i.;t.  5,  /.  6.  Golden  or  Yellow  Champa 
(Bnjf.),  Champac  (Ft.). 

Hab. — Temperate  Himalaya,  from  Nipal  eastward ;  Pegu, 
Tenasserim,  Nilgiris  and  Travancore.  Commonly  cultivated. 
The  bark. 

Ve^*nacular. — Champa  {Hind.,  Bevg.),  Shampang  {Tarn.), 
Pivala-chdphd  {Mar,),  Rae  champo  ((?«».),  Sampangi-puvvu 
{Tel,)^  Sampage-huvvu  {Can,). 

History,  Uses,  &C. — There  appear  to  be  several 
varieties  of  Michelia  which  have  been  produced  by  cultivation. 
M.  Rheedii,  which  is  referred  by  Hooker  and  Thomson  to  Jf. 
Champaca]  is  cultivated  in  India  fpr  the  sake  of  its  yellow, 
sweet-scented  tulip-like  flowers^  which  are  made  into  a  wreath 
(vent)  and  worn  by  women  at  the  back  of  the  head.  The 
Champa,  in  Sanskrit  Champaka  or  Dipapushpa  (lamp  flower) 
appears  to  have  been  cultivated  in  India  from  a  very  early  date ; 
it  has  many  synonyms  expressing  praise  of  its  delicate  form^ 
golden  colour  and  intoxicating  perfume. 

The  bark  is  meatioaed  in  the  secondary  list  of  the  Phar- 
macopoeia of  India  as  having  febrifuge  properties ;  but  the 
natives  of  India  do  not  generally  use  it,  nor  is  it  to  be  met 
with  in  the  shops.  According  to  Rheede  and  Rumphius  the 
flowers  are  diuretic  and  are  used  in  gonorrhoea  to  relieve 
scalding,  pounded  with  cocoanut-oil  they  are  applied  as  a  plaster 
to  inflbamed  parts.  The  root  is  said  to  be  emmenagogue,  and 
the  oil  of  the  seeds  is  rubbed  into  the  abdomen  to  relieve 
flatulence. 

Description.-^ The  fresh  bark  is  covered  externally  by 
a  light  brown  epidermis,  which  can  be  easily  removed  by  fric- 
tion ;  beneath  this,  it  is  of  a  reddish  brown  colour  mottled  with 
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longitudinal  green  stripes,  and  pale  yellow  scars  of  irregular 
form  j  the  inner  surface  is  yellowish  and  fibrous,  taste  feebly 
bitter,  with  a  faint  aroma.  It  contains  tannic  and  gallic  acids. 
Microscopic  structure. — It  is  chiefly  .remarkable  for  aggre- 
gations of  large  stony  cells  of  a  bright  yellow  colour.  The 
parenchyme  contains  much  starch. 

MICHELIA   NILAGIRICA,  Zenker. 

Fig — Zenker  Plant  Ind.  t.  20.     Hill  Champa  (Eng.). 

Hab. — Higher  mountains  of  the  Western  Peninsula  and 
Ceylon.     The  bark. 

Vernaciilar. — Shempangan,  Sempagum  (Tarn,),  Sapa 
(,Cing.).  *  . 

History,  Uses,  &C — This  tree,  like  the  Ohainpa,  yields 
a  valuable  timber.  The  bark  is  said  to  have  been  made  into 
decoctiobs  and  infusions  and  used  as  a  febrifuge,  but  there  is 
no  evidence  of  its  being  used  for  that  purpose  at  the  present 
time. 

Description. — The  stem  bark  is  covered  with  a  light 
brown,  corky  layer,  which  scales  off  or  may  easily  be  removed 
when  dry ;  it  is  brittle,  and  its  irregularly  broken  surface  is 
frequently  beset  with  lichens  and  mosses.  Between  the  cork 
and  intermediate  layer  are  pinkish  masses  of  various  forms. 
The  surface  of  the  middle  layer  is  pale  brown ;  in  the  fresh 
state  it  is  marked  with  longitudinal  green  stripes  ;  it  is  hard 
and  dense,  and  very  much  resembles  the  bone  at  the  base  of 
horns.  A  fracture  shows  that  the  middle  layer  is  dense  and  of 
a  reddish  colour,,  and  the  inner  layer  dirty  yellowish-brown 
tough,  and  of  fibrous  consistence.  The  inner  surface  is  russet- 
brown,  and  striated  with  the  fine  longitudinal  marks  of  the 
white  liber  tissue.  A  transverse  section  touched  with  a  drop 
of  ferric  chloride  solution  shows  that  tannin  is  present  in  the 
two  inner  layers  only.  The  bark  affords  a  light  cinnamon- 
brown  powder,  slightly  bitter  in  taste,  with  a  faint  ttTebiu* 
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thinate  odour.    The  bark  of  the  branches  and  younger  stemi 
is  uniformly  pale  brown,  less  bitter,  and  more  aromatic. 

Chemical  composition, ^-^^he  powdered  bark  gave  10*6  per 
cent,  of  moisture,  and  teft  9*7  per  cent,  of  ash.  It  contained  a 
volatile  and  a  fixed  oil,  acrid  resins,  tannin,  giving  a  greenish- 
black  colour  with  ferric  salts,  sugar,  a  bitter  principle,  muci- 
lage, starch,  calcium  oxalate,  &c.  Search  was  made  for  alka- 
loids and  mannite  with  negative  results.  A  decoction  did  not 
give  the  usual  blue  colour  with  iodine  nntil  a  considerable 
quantity  of  the  reagent  had  been  added,  a  reaction  peculiar 
to  cinnamon  and  cassia  barks. 

Commerce, — The  orl  of  Michelia  nilagirica  which  was  stated 
{Pharm,  Journ,  Oct,  22,  1887,  p.  344,)  to  be  obtained  from 
this  bark,  was  in  reality  distilled  from«the  bark  of  Ginnamomum 
Wightii,  a  tree  found  on  the  hills  of  Southern  India* 
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ANONA  SQUAMOSA,  Limi. 

Fig — Rhcede,  Hort.  MaL  m.,  29;  Bot.  Mag,  3095;  Gartn. 
Fnict.  a.,  t.  138.   The  Custard  Apple  tree  {Eng.),  Cachiman. 
{Fr.).    •, 

Hab. — Tropical  America,  cultivated  in  India.  The  seeds> 
leaves  and  bark. 

Vei^acular. —SitHphsl  {Hind.,  Mar,),  Sita-pullum  (Tarn,), 
Ata,  Liina  (Beng,),  Sita-pnndu  (Tel,),  Atta  {Cing.). 

History,  Uses,  &C.— The  custard-apple  has  been  long 
naturalized  in  India,  and  hg,s  received  the  Sanskrit  name  of 
Gandhagatra.  The  seeds,  leaves,  and  imniature  fruit,  contain 
an  acrid  principle  which  is  destructive  to. insect  life;  the  seeds 
arc  much  used  by  the  natives  for  removing  lice  from  the  head ; 
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.  tlrey  require  to  be  applied  with  caution ;  for  if  any  particles 
get  into  the  eye,  much  pain  and  redness  is  produced.  The 
author  of  the  Makhzan  notices  the  poisonous  action  of  the  seed 
upon  lice,  and  says  that  when  applied  to  the  os  uteri,  they 
cause  abortion.  The  fruit  is  called  Sharifah  and  Kdj  in 
Persian.  Eheede  states  that  the  ripe  fruit  mixed  with  salt  is 
used  as  a  maturant.  The  root  is  considered  to  be  a  drastic  pur- 
gative, and  is  administered  by  the  natives  in  atrabilis  or  melan- 
cholia, much  as  Hellabore  was  by  the  Greeks.  In  the  Antilles, 
Guiana  and  Reunion  the  leaves  are  employed  to  make  a 
sudorific  infusion  (th^  Oorrossol),  and  in  India  the  crushed 
leaves  are  applied  to  the  nostrils  of  women  suffering  from- 
hysterical  or  fainting  fits.*  The  leaves  are  also  used  to 
destroy  maggots  in  sores,  and  to  assist  in  removing  the 
Guinea-worm. 

Description — Seed  dark  brown,  J)olished,  with  two 
lateral  ridges,  tapering  towards  the  umbilical  end,  where  thei'e 
is  a  prominent  ring,  with  a  central  pit,  length  about  five-eighths 
of  an  inch,  breadth  two-eighths,  albumen  large,  ruminated, 
embryo  minute.  Leaves  oblong,  obtuse  or  acuminate,  glaucous 
beneath,  2 — 3  by  | — \  inch,  pubescent  when  young,  when 
dried  black,  odour  when  crushed  pungent  and  offensive. 

The  fruit  is  globose  or  ovoid,  light  green,  tuberculous,  the 
size  of  a  large 'apple,  and  is  composed  of  the  numerous,  con- 
fluent, ripe  carpels,  each  of  which  contains  one  large  seed,  pulp 
sweet,  of  1^  delicate  spicy  flavour,  easily  digested. 

Microscopic  structure, — The  testa  of  the  seeds  is  composed  of 

'two  sets  of  yellow  rod-like  crfls,  with  a  narrow  central  cavity, 

the  outer  set  are  arranged  vertically  but  the  inner  project  into 

the  albumen  and  divide  it  into  numerous  small  bundles.     The 

albumen  consists  of  large  polyhedral  cells  filled  with  starch. 

Chemical  composition. — The  seeds  yield  an  oil  and  resins ;  the- 
latter  appear  to  be  the  acrid  principles. 

*  Bbeede  notices  the  use  of  the  unripe  fruit  in  a  similar  manner  in 
vertigo. 
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The  bark  has  been  examined  by  Pedler  and  Warden,  who  . 
found  indications  of  an  alkaloidal  principle,  but  failed  to  iso- 
late it  in  a  pure  state ;  they  also  found  an  acid  resin  insoluble 
in  ether,  and  two  resins  soluble  in  ether ;  as  well  as  a  white 
crystalline  principle  soluble  in  alcohol  and  ether,  but  insoluble  ' 
in  water  or  dilute  acids,  and  a  viscid  yellow  neutral  resin-like 
body. 

BOCAGEA  DALZELLII,JT./.^r. 

Hab. — Forests  of  the  Concan  and  Travancore.    The  leaves. 

Verndculwr, — Sajeri,  Kochrik,  Harkinjal  {Mar.). 

Description,— Leaves  polished,  narrow-oblong,  acute  or 
obtuse,  5 — 9  inches  long  by  1 — 2  broad,  coriaceous,  serrated, 
base  acute  or  rounded;  flowers  white;  carpels  globose, 
smooth,  about  one  inch  in  diameter,  usually  containing  two. 
mature  seeds.  Graham,  oinder  the  name  of  Ouatieria  laurifolia, 
describes  this  tree  as  like  the  Portugal  laurel,  and  says  that  it 
flowers  in  November,  and  bears  fruits  the  size  of  a  marble,  which 
when  cut  open  have  an  agreeable  smell  like  the  wild  English 
Angelica.  In  the  Concan,  the  leaves  are  used  as  a  fomenta- 
tion in  rheumatism  by  the  natives;  they  have  a  pungent, 
astringent  and  bitterish  taste.  The  tree  yields  a  valuable  reddish 
timber  which  is  used  in  house  building. 

•  Chemical  composition, — The  leaves  contain  tannin,  giving  a 
blue-black  precipitate  with  ferric  salts,  and  a  very  small  quan- 
tity of  gallic  acid.  The  aqueous  extract  contains  a  ferment 
which  produces  a  pungent  alliaceous  odour  as  soon  as  an  _ 
infusion  is  made  of  the  leaves.  It  is  precipitated  from  its 
aqueous  solution  by  alcohol,  and  is  to  some  extent  dissolved 
again  by  heat.  The  distillate  is  oily,  with  a  pungent  odour 
and  taste,  and  neutral  in  reaction.  The  leaves  also  contain  a 
crystalline  body  extracted  by  boiling  alcohol  from  the  marc  left 
by  ether  and  cold  alcohol  exhaustion  ;  it  is  probably  the  body 
related  to  sinigrin  of  mustard  seed,  which  gives  the  pungent 
property  in  contact  with  water.  The  leaves  yield  78  per  cent, 
of  ash. 


MENISPERMACE^.  47 

.    MENISPERMACE^.       . 

JATEORHIZA  C  ALU  MBA,  Mien. 

Fig. — Bentl.  and  Trim.,  t.  13.     Calumba  (Eng.),  Colombo 
(Fr.). 

Hab. — Oibo,  Mozambique.     The  root. 

Vernacular, — Kalamb-ki-jer  (flmd.)»  Kalamb  kachri  {Bomh.), 
Kalambaver  (ram.),.Kalamba-veru  (Tel.). 

.  History,  Uses,  &C. — Calamba  grows  in  the  forests  of 
East  Africa,  along  the  Mozambique  Coast,  in  the  Zambesi 
country,  and  Madagascar;  the  Arabs  call  it  Sdk-el-hamdm, 
'dove's  foot,'  from  the  resemblance  of  the  hairy  ovaries 
with  their  three-parted  stigmas  to  the  leg  and  foot  of  a 
dove.  The  drug  appears  to  have  been  first  introduced  into 
India  by  the.  Portuguese,  tn  Africa  it  would  seem  to  have 
been  long  used  as  a  medicine  in  dysentery,  and  other  aflfections 
of  the  bowels.  Pliickiger  and  Hanbury's  researches  have 
traced  its  introduction  into  Europe  to  .the  Portuguese,  as  far 
back  as  1671.  Shortly  after  this  date,  Francisco  Redi  noticed 
it  as  an  alexipharmic.  It  would  then  appear  to  have  been 
neglected  until  re-introduced  by  Percival  in  1773;  since  then 
it  has  been  in  constant  use  in  Europe  as  a  mild  tonic.  The 
older  English  physicians  in  India  probably  became  acquainted 
with  it  through  the  Portuguese  The  plant  was  introduced 
into  Madras  in  J  805,  and  subsequently  into  Bengal  and  Bombay, 
but  it  appears  now  to  have  died  out.  Calumbiri,  the  non- 
nitrogenous  crystalline  bitter  principle  occurring  in  Calumba- 
root  together  witt  berberine  is  usually  represented  as  not 
possessing  much  physiological  activity.  Dr.  Lauder  Brunton 
says  (Pharmacology y  p.  757),  it  seems  to  have  less  action  than  . 
berberine.  But  some  experiments  made  with  the  separated 
crystalline  principle,  and  reported  by  M.  Iloud^  (Repertoire, 
March,  1886,  p.  113),  point  to  it  being  a  somewhat  energetic 
substance,  giving  rise  to*  vomiting  and  diarrhoea.  In  small 
doses  it  appeared  to  augment  the  secretion  of  bile,  of  the  glands 
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of  fcho  stomach,  and  the  intestine ;  after  full  doses  the  liver 
appeared  to  undergo  granular  fatty  degeneration.  A  dose  of 
10  centigrams  administered  to  fowls  caused  deaths  preceded 
by  digestive  disturbance  and  frequent  evacuation.  It  is 
thought  that  if  it  were  not  that  calumbin  is  present  in  Calumba 
in  only  small  amount  (0'35  to  0*4  per  cent.)  it  would  prove  au 
inconvenient  constituent  in  the  administration  of  the  drug. 
(Pharm.  Jpum.,  1886.)  Calumba  appears  to  owe  its  tonic  ac- 
■  tion  chiefly  to  berberiije  {see  Berberis) ;  it  also  possesses  the 
advantage  of  containing  no  tannin^  and  consequiently  does  not 
form  an  inky  mixture  with  salts  of  iron.  It  is  used  in  atonic 
dyspepsia  and  debility  of  the  digestive  organs,  and  appears  to 
increase  the  secretion  of  bile.  Trousseau  and  Pidoux  recom- 
mend it  especially  when  there  is  subacute  inflammation  of  the 
gastric  mucous  membranes^  with  a  bitter  taste  ii>  the  mouthy 
heat  and  pain  at  the  epigastrium,  nausea/  slight  fever  and 
perhaps  diarrhoea. 

The  powdered  root  has  been  used  for  dressing  unhealthy 
sores. 

Description. — The  drug  consists  of  nearly  round  or  oval 
transverse  slices  of  the  root,  varying  much  in  size  ;  these,  when 
freshly  imported,  arc  of  a  light,  bright  greenish  yellow  colour^ 
"  and  have  their  edges  covered  by  a  wrinkled,  corky  epidermis  > 
the  surface  of  the  slice  shows  a  central  portion,  often  much 
contracted  in  the  middle,  the  vasculiar  bundlos  standing  out  as 
rough  projections,  and  a  cortical  portion  from  two  to  three-eighths 
of  an  inch  thick.  Calumba  is  light  and  breaks  easily  withashort 
starchy  fracture,  the  odour  is  mossy,  and  the  taste  very  bitter. 

Microscopic  structure. — Commencing  externally  we  find  a 
.  range  of  tabular  cells  forming  the  subcr ;  within  this,  a  broken 
line  of  thick-walled  yellow  cells;  and  next  a  cellular  paren- 
chyme  loaded  with  starch  and  yellow  colouring  matter,  making 
up  the  bulk  of  the  bark,  and  intersected  by  radiating  bands 
of  liber  tissue.  The  central  portion  of  the  root  consists  of  a 
starchy  paronchyme,  intersected  by   radiating  bands,  formed 
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of  bandies  of  large  vessels,  which  are  more  or  less  surrounded 
by  a  layer  of  wood  cells.  The  starch  granales  are  very  large 
and  ovoid* 

Chemical  composition, -^l!h.Q  root  contains  calumbin,  berberine 
and  calnmbic  acid.  Calninbin  may  be  obtained  by  treating 
the  root  with  alcohol  of  75  per  cent.,  the  alcohol  is  recovered, 
and  the  residae,  after  evaporation,  dissolved  in  water,  and 
shaken  with  ether,  which  takes  up  fatty  matters  and  the 
calnmbin  ;  the  latter  is  parified  by  crystallization  from  boiling 
absolute  ether ;  it  forms  right  rhombic  prisms,  and  is  neutral 
and  very  bitter.  Galumbic  acid  was  obtained  by  Baedecker  by 
adding  hydrochloric  acid  to  the  product  obtained  by  the  treat* 
ment  of  an  alcoholic  extract  of  calumba  by  lime  water ;  it 
forms  strongly  acid  white  crystalline  flakes •  Both  calumbin  and 
calumbic  acid  are  very  sparingly  soluble  in  cold  water  or  cold 
alcohol,  and  ether.  {Did.  de  Chimie;  Wurtz.,  Vol.  1,  p.  959.) 
Baedecker  has  pointed  out  a  connection  between  these  three 
bitter  principles. 

If  we  suppose  a  molecule  of  ammonia  NS'  to  be  added  to 
calumbin  0**  H**  0*S  the  complex  molecule  thence  resulting 
will  contain  the  elements  of  berberine  0^°  H*'  NO*,  calumbic 
acid  C'«  H''*  0%  and  water  3  H^O  {Pharmacographia,  p.  25). 
Duquesnel  has  recently  published  the  following  process  for 
obtaining  calumbin.  Exhaust  the  powdered  root  with  95 
per  cent,  alcohol,  recover  the  alcohol,  treat  the  syrupy  residue 
with  chloroform.  Filter  the  chloroform  solution  and  evaporate ; 
treat  the  residue  with  60  per  cent,  alcohol  which  dissolves 
most  of  the  colouring  matter.  The  i-esidue,  which  contains  the 
calumbin,  is  dissolved  in  strong  alcohol,-  decolorised  with 
animal  charcoal  and  crystallized.  The  yield  should  be  0*35  to 
0*4  per  cent. 

Commerce. — Calumba  root  is  imported  into  Bombay  from 
the  Mozambique  Coast  to  the  extent  of  from  200  to  400  bales 
annually. 

The  bales  are  of  matting,  and  contain  about  one  cwt.  each, 
value  Bs.  34  per  Surat  maund  of  37^  lbs. 
7 
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ANAMIRTA  COCCULUS,  W.  ^  A. 

Fig. — Rheede,  Hort.  Mai.  vii.,  t*  1 ;  Bentl.  and  Trim.  /. 
14.  CoccqIus  Indicus  (Eng.),  Coqae  du  Levant  (Fr.). 

Hab. —  CoDcan,  Ma^abar^  Eastern  Archipelago,  Eastern 
Beugal^  Assam.     The  frait. 

Vernacular. — ^Kakdmari  {Hind.,  Can.,  Tel.,  Beng.),  K^kphal 
{Guz.),  Karwi  {Mar.),  Kakk^y-koUi-virai  (Tarn.),  Heuber, 
Netrmala  (Punjab) 

History,  Uses,  &C. — This  plant,  which  is  a  large  climb- 
ing shrub  with  roagh  corky  bark,  is  probably  the  K&kaphala  of 
Sanskrit  writers ;  its  properties  must  have  been  known  to  the 
Hindus  from  an  early  date,  and  the  fruit  appears  to  have 
been  long  in  use  as  a  remedy  in  certain  skin  affections,  possibly 
of  parasitic  origin.  The  Arabs  were  probably  also  acquainted 
with  it,  but  there  is  no  satisfactory  evidence  upon  this  point 
to  be  gathered  from  their  writers  upon  Materia  Medica. 
Sprengel  would  make  it  the  Mahir-harj  of  Ibn  Sina,  but  this 
is  evidently  incorrect;  as  Ibn  Sina  describes  that  plant  as 
"like  Shibram  (Tithymalus),  which  some  people  class  among 
the  milky  shrubs."  According  to  Fllickiger  and  Hanbury, 
Ruellius  was  the  first  European  writer  who  mentioned  it  {De 
Natura  Stirpium,  Paris,  1536),  under  the  name  of  Cocci 
orientis.  Gerarde  calls  it  Cocculus  Indicus  ;  it  also  bore  the 
name  of  Coccole  di  Levante  (Levant  berries),  from  its  being 
introduced  into  Europe  through  the  Levant  ports.  In  the 
Goncan  the  juice  of  the  leaves  with  that  of  the  root  of  Qloriosa 
Buperba  is  used  to  kill  Guinea-worms.  Rumphius,  vii,,  18, 
notices  its  use  to  kill  fish,  and  also  birds  of  Paradise,  by 
poisoning  the  holes  full  of  rain  water  in  the  trees  they 
frequent.  Ho  says  that  in  Ceylon  and  Malabar  they  catch 
wild  cattle,  &c.,  by  poisoning  Jack  fruits  with  it,  and  placing 
them  in  the  woods. 

Picrotoxin,  the  active  principle  of  the  seeds,  has  been  found 
useful  in  the  night  sweats  of  phthisis  in  doses  of  -j^j^  to  ■^\g  of 
a  grain  ;  it  is  also  employed  to  destroy  pediculi  in  the  form  of 
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an  ointment;  (10  grs.  to  l.oz.))  ^^^  is  official  in  the  United 
States  Pharmacopoeia* 

When  administered  internally  it  stimulates  all  the  motor 
and  inhibitory  centres  in  the  medulla^  especially  the  respiratory 
and  vagus  centres.  It  also  irritates  motor  centres,  either  in 
the  cerebrum  or  in  the  medulla  and  cord^  producing  in  all  ver- 
tebrates alternating  epileptiform  spasms,  with  periodic  stoppago 
of  the  motions  of  the  diaphragm  and  slowness  of  the  pulse. 
The  spasms  often  take  the  form  of  swimming,  running  back- 
wards or. round  in  a  circle  (manage  movements),  or  rolling  of 
the  body  on  its  axis.  The  temperature  is  somewhat  raised. 
(Lauder  Brunton.)  Some  preliminary  experiments  made  by 
Professor  Arpad  Bokai  go  far  to  show  that  picrotoxin  is: 
probably  the  best  antidote  for  morphia  poisoning.  It  is  said 
to  prevent  paralysis  of  the  centre  of  respiration,  by  whicb 
death  from  morphia  is  caused.  It  has  also  exactly  the- 
opposite  effects  of  morphia  on  th-e  pressu^re  of  the  blood. 

Description* — A  somewhat  reniform  purple  fruit,  the- 
size  of  a  small  grape,  grawing  in  a  long  bunch,  each  branch 
of  which  Supports  from  1  to  Sof  the- drupes.  The  dry  fruit 
is  about  th«  size  of  a  large-  pea,  dark  brown,  and  wrinkled  ;: 
below  the  concavity  on  one -side  there  is  a  circular  scar,  to 
which  a  portion  of  the  peduncle  somuetimes  remains  attached;. 
above  it  is  a  small  pointed  projection,  this  remains  of  the  style ;. 
within  the  dried  pulp  is  a  thin  shell,  which  at  the  concave  part 
of  the  fruit  dips  in  deeply  to  form  a  placenta,  which  projects  ia 
the  shape  of  two  lobes  into  its  cavity,  upon  these  the  kernel  is 
moulded^  and  has  conseq^iently  a  cup-shaped  form,  the  cavity 
of  the  cup  being  marked  by  a  longitudinal  ridge,  coiTesponding 
to  the  fissure  between  the- two  lobes  of  the  placenta.  The  ker- 
nel consists  of  two  layers  of  albumen,  which,  when  separated, 
disclose  a  superior  radicle,  from  which  two  thin  cotyledons 
diverge,  narrow  at  first,  but  afterwards  widening.  Cbcculus 
Indicus  is  very  bitter,  and  if  kept  long  has  a  rancid  oily  smell. 

Microscopic  structure. — The  albumen  is  composed  of  poly- 
hedral cells  containing  crystals  of  fatty  matter.. 
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Chemical  oomposition, — The  pericarp  is  said  to  be  emetic, 
and  to  contain  two  crystallizable  tasteless  substances,  meni<* 
spermine  and  paramenisperniiney  but  this  is  doubtful^  and 
requires  confirmation.  Picrotoxin,  a  crystalline  substance,  was 
discovered  in  the  seed  by  BouUay  in  1812 ;  it  is  the  poisonous 
principle,  and  is  soluble  in  water  and  alkalis,  v  Fliickiger  and 
Hanbury  give  the  following  summary  of  its  properties: — 
^'  Picrotoxin  does  not  neutralize  acids^  it  dissolves  in  water 
and  in  alkalies ;  the  solution  in  the  latter  reduces  cupric  oxide 
like  the  sugars,  but  to  a  much  smaller  extent  than  glucose. 
The  alkaline  solution  is  not  precipitated  by  chloride  of  ammo- 
nium. The  aqueous  solution  is  not  altered  by  any  metallic  salt, 
or  by  tannin,  iodic  acid,  iodohydrargyrate  or  bichromate  of 
potassiumj  in  fact,  by  none  of  the  re-ageuts  which  affect  the 
alkaloids*  It  may  thus  be  easily  distinguished  from  the  bitter 
poisonous  alkaloids,  although  in  its  behaviour  with  concen- 
trated sulphuric  acid  and  bichroioate  of  potassium,  it  somewhat 
resembles  strychnine  as  shown  in  1867  by  Kqhler.  Picrotoxin 
melts  at  200°  C;  its  composition  C®  H*  ^  0*,  as  ascertained  in 
1 877  by  Paternd  and  Oglialoro,  is  the  same  as  that  of  ever- 
gj^bydrocoffeic,  umbellic  and  veratric  acids.*^  (Pharma- 
cographia,  p,  32  y^"^-.^ 

By  fractional  distillation  from^Benzol,  Barth  and  Kretschy 
(1880)  separated  picrotoxin  into  threa.bodies.  One,  for  which 
the  name  picrotoxin  was  retained,  melts  at  201^  C,  and  has  the 
composition  C'^  H"  0"  +  H"  O.  The  second,  piorotm,  C^' 
■gao  Qit^  ^^  similar  properties,  but  melts  at  at  250®  C„  is  less 
freely  soluble  in  benzol,  and  is  not  poisonous.  The  third  com- 
pound, anamirtiHi  C  H'*  0*°,  remains  in  the  mother  liquor 
on  re-?crystallizing  priorotoxin  from  water ;  it  is  but  slightly 
bittdr,  is  not  poisonous,  and  its  alkaline  solutions  do  not  reduce 
metallic  salts.  Warnecke  has  obtained  from  the  fruit  5'20 
per  cent,  of  ash. 

Toxicology, — This  drug  is  occasionally  used  in  Madras  a^d 
Bombay  as  a  cattle  poison.  During  the  last  ten  years  four 
cases  have   been   reported.     In  Bombay  one   case  has  been 
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reported  iu  which  it  was  used  to  facilitate  tlie  commission  of 
theft.  The  symptoms  are  stomach  ache^  nausea^  vomiting, 
tetanic  .convalsion,  insensibility  and  sometimes  delinum. 
Dr.  Burton  Brown  notices  its  use  as  a  poison  in  the  Punjab. 

Comtneree. — Cocculus  Indicus  is  brought  to  the  Western 
ports  in  large  quantities  for  exportation  to  Europe ;  it  is  hardly 
ever  used  in  India,  and  is  seldom  to  be  seen  in  the  druggists' 
shops.     Value^  Rs.  8  per  Surat  maund  of  37|  lbs. 

CISSAMPELOS  PAREIRA,  Linn. 

Fig.— J5en«.  and  Trim,,  t.  15. 

Hab. — Tropical  and  sub-tropical  India.  Cosmopolitan  in 
warm  regions.     The  root. 

Vernacular, — Dakhnirbishi,  Pahari,  Harjori  (Hind.),  Pahar- 
miil  {Mar.),  Pata  {Tel.),  Tikri,  Katorf  {Sind,  Panjab), 
Karandhis  {Ouz.),  Ponmutootai  {Tarn.). 

History,  Uses,  &C. — The  plant  appears  to  have  been 
long  in  use  as  a  bitter  tonic  and  diuretic  in  Northern  and 
Southern  India,  and  is  mentioned  by  Ainslie.  Chakradatta 
recommends  it  in  fever  with  diarrhoea  and  in  internal  inflam- 
mations ;  it  is  combined  in  native  practice  with  bitters  and 
aromatics.  In  Europe  it  has  never  been  an  article  of  commerce, 
though  for  a  long  time  it  was  supposed  to  produce  the  Pareira 
root  of  the  shops  {confer^  Pfiarmacographia,  p,  25),  The 
Sanskrit  names  are  Amb^shta,  P^th^  and  Venivela  (braided 
creeper)^  Pahadamula  and  Akanadi.  In  the  Punjab  and  Sind 
the  leaves  and  roots  are  employed  in  the  cure  of  ulcers  and  in 
Pudukota  for  dysentery.  The  drug  is  not  used  in  Europe ;  it 
appears  to  act  as  a  mild  tonic  and  dinretia  It  is  reputed  to 
be  antilithic. 

Description. — The  root  is  about  half  an  inch  in  diameter, 
bark  light  brown,  marked  with  longitudinal  furrows,  and  trans- 
verse constrictions,  sometimes  very  crooked  and  knotty,  from 
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growing  in  stony  ground,  seldom  branched,  fracture  fibrous, 
bark  corky,  and  thick  for  the  size  of  the  root,  wood  yellowish, 
in  from  10  to  15  wedge-shaped  bundles,  containing  many  large 
vessels,  and  separated  by  narrow  medullary  rays;  odour  none; 
taste  very  bitter. 

Microscopic  structure — It  cannot  be  distinguished  from 
several  other  Menispermaceous  roots  common  in  India. 

Chemical  composition. — Thepelosine  or  cissampeline  of  Wigs- 
gers,  which  Fliickigerhas  found  to  be  identical  with  bebeorine, 
exists  in  this  root  to  the  extent  of  about  i  per  cent,  (f'luckiger^) 
Pelosine  is  amorphous,  nearly  insoluble  in  water,  somewhat 
soluble  in  ether  and  carbon  bisulphide^  freely  soluble  in  ohloro- 
from  and  acetone,  also  in  alcohol  and  benziol ;  its  nitrate  is , 
sparingly  soluble,  and  its  aoefcate  is  precipitated  by  sodium 
phosphate,  by  the  group  re-agents  for  alkaloids,  and  by  iodide, 
ferrooyanide,  ferridcyanide,  and  ohromate  of  potassium  ;  the 
precipitate  with  phosphomolybdic  acid  dissolves  in  ammonia 
with  a  blue  colour.     The  formula  of  bebeerine  is  C^^  H^  NO'. 

Stephania  hemandifolia,  Wall,   Wight  Ic.  t.  939, 

extending  from  Nipal  to  Chittagong,  Singapore  and  Ceylon, 
has  similar  properties,  and  is  known  by  the  same  native  names 
as  Cissampelos  Pareira,  It  is  the  Agnad  (Akanddi)  of  BengAl, 
where  the  striated  stems  are  sold  in  the  bazars ;  but  it  seems 
probable  that  the  true  Sanskrit  name  of  this  plant  is  Yanatik- 
tika. 

TINOSPORA  CORDIFOLIA,   Miers. 

Fig.— Bheede,  Eort.  Mai.  vil,  21  ;  Bentl.  and  Trim.,  t.  12. 
Hab. — Tropical  India.     The  stem. 

Vernacular. — Gurach,  Giloe,  Gulancha  (Hind.,  Beng,), 
Gulwail,  Guloe,  Gharol  {Mar.),  Tippa-tfge  {Tel),  Shindil-kodi 
(Tarn.),  Amrita-balli  {Can,),  Rassakinda((7wgf.),Gurjo  [Sikkim), 
Amritwel  (Ooa.),  Gado  (Quz.). 
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History,  Uses,  &C, — A  well-known  medicinal   plant, 
long  in  use  in  Hindu  medicine,  aod  called  in  Sanskrit  Gnduchi, 
Pittaghni  (bile-destroying),  Bhishakpriya  (dear  to  physicians), 
Nirjara  (not  perishing),  &c.    It  is  considered  to  be  cold  and  dry, 
or  according  to  Arabic  and  Persian  writers,  hot  and  dry  in 
the  first  degree.     In  native  practice  it  is  much  valued  as  an 
antiperiodic  in  fevers,  and  as  a  tonic  and. alterative;   it  is  also 
credited  with  aphrodisiac  properties.*    The  fresh  plant  is  said 
to  be  more  efiicient  than  the  dry;  it  is  taken  with  milk  in  rheu- 
matism, acidity  of  the  urine  and  dyspepsia.     The  juice  with 
Pakhanbed  and  honey  is  given  in  Gonorrhoea,  and  is  an  ingre- 
dient in  Paushtiks  given  in  Phthisis.     In  Guzel^t,  a  necklace 
called  Kamala-ni-mala  (jaundice  necklace)   is  made*  of  small 
pieces  of  the  stem,  and  is  supposed  to  cure  that  disease.     The 
stem,  if  placed  upon  a  bush  in  the  open  air,   will  retain  its 
vitality  through  the  hot  season,  and  when  the  rains  commence, 
•put   forth  leaves  and  long  whipcord-like   roots,   which  soon 
reach  the  ground,  whence  the  Sanskrit  synonyjn  Chinnarnha, 
or,  growing  when   cut.     The  plant  is  very   common   in  .many 
parts  of  India,  and  may  always  be  obtained  in  the  green  state. 
Elephants  are  very  fond  of  the  stems,  and  the  hill  tribes  in 
Sikkim  give  it  to  their  cattle  to  cure  pains  in  the  stomach.     The 
dry  stem  is  to  be  seen  in  every  drog  shop  ;  from  it  is  prepared  a 
kind  of  starch  known -in  Hindustani  as  Giloe-ka-sat,  and  in  some 
parts  of  India  as  Palo.     It  is  prepared  by  powdering  the  stem 
and  washing  out  the  starch  with  water  ;  the  latter  retains  a  little 
of  the  bitterness  of  the  drug.    T.  cordifolia  appears  first  to  have 
attracted  the  notice  of  Europeans  in  India  at  the  early  part  of 
the  present  century,  and  to  have  been  favourably  spoken  of  by 
those  who  have  tried  it  as  a  tonic,  antiperiodic  and    diuretic, 
but  it  has  Aever  come  into  general  use  in  European  practice. 
It  is  now  oflBcial  in  the  Pharmacopoeia  of  India,  and  has  lately 
(1884)  been  re-introduced  to  the  notice  of  the  profession  in 
Europe  as  a  specific  tonic,  antiperiodic  and  diuretic.    {Zeitschrift 
des  Oesierr.  ApotL  Ver.,  1884,  312.) 

*  For  origioftl  Sanskrit  prescriptions,  see  Dutt's  Hindu  Materia  Medica^ 
p.  105 ;  most  of  them  contain  several  other  equally  active  remedies. 
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Description. — The  fresh  stem  has  a  green  succulent  bark, 
covered  by  a  thin  brown  epidermis,  which  peels  off  in  flakes  ; 
it  is  studded  with  warty  prominences,  and  here  and  there  gives 
off  roots  and  branches  bearing  smooth  heart-shaped  leaves,  and 
bunches  of  red  berries ;  when  dry  it  shrinks  very  much,  and 
the  bark  separates  from  the  wood,  and  becomes  of  a  dull 
brown  colour ;  the  latter  consists  of  a  number  of  wedge-shaped 
bundles  ;  the  taste  is  very  bitter ;  the  odour  not  in  any  way 
peculiar. 

Microscopic  structure. — The  suber  consists  of  tabular  cells, 
and  thick-walled  yellow  cells,  in  alternate  layers ;  the  woody 
portion  is  not  to  be  distinguished  from  that  of  several  other 
Menispermaceous  plants  common  in  India. 

Chemical  composition, — The  extract  called  Palo  and  Sat-i- 
giloe  is  simply  starch,  which,  through  not  having  been  washed, 
retains  some  bitterness,  that  sold  in  the  bazaars  is  usually  nothing 
but  common  starch.  The  stem  has  been  examined  by  Fluckiger 
(1884)  by  boiling  it  with  alcohol  and  a  little  hydrate  of  calcium, 
the  alcohol  was  then  evaporated  and  the  residue  extracted  by 
means  of  chloroform.  The  latter  liquid  was  found  to  contain 
an  alkaloid  in  very  small  quantity ;  on  evaporating  it  and  dis- 
solving tbe  residue  by  means  of  acidulated  water,  a  solution 
was  obtained,  which  proved  to  contain  merely  a  trace  of  ber- 
berine.  The  alcoholic  extract  after  it  had  been  exhausted  by 
chloroform  as  above  stated,  was  dissolved  in  boiling  water  and 
precipitated  by  tannic  acid,  avoiding  an  excess  of  the  acid. 
The  deposit  thus  obtained  was  mixed  with  carbonate  of  lead, 
dried  and  exhausted  with  alcohol,  which  on  evaporation  yielded 
the  bitter  principle.  By  boiling  this  bitter  principle  with 
dilute  sulphuric  acid,  sugar  was  produced  and  it  lost  its  bitter- 
ness. Neither  the  original  bitter  principle  or  the  product 
derived  from  it  could  be  crystallized. 

Commerce. — The  stems  are  collected  and  dried  by  the 
country  people  who  bring  them  for  sale  to  the  towns.  Value, 
Rs.  2i  per  Surat  maund  of  37  J  lbs. 


MENISPERMACEJE.  55r 

COCCULUS  VILLOSUS,  DC, 

Fig.— Pi«A.  Am.,  t.  384,/.  3,  7. 

Hab. — Tropical  and  subtropical  India.  The  roots  atnd  leaves. 

Vernacular.  — Jamti-ki-bel,  Parid-buti  ( Hind. ) ,  Vasanvel, 
T4na  (Afar.),  Dagadi  (Can.),  Ohipara-tige,  Katle-tige  (Tel), 
Ha^r  (Beng:),  Kattuk-kodi  (Tarn.),  Pit^la-galori  (Ouz.). 

History,  Uses,  &C. — A  very  widely-distributed  plant 
of  climbing  habit,  very  common  every  where ;  it  has  no  doubt 
bjen  long  in  use  as  a  domestic  remedy  in  all  parts  of  the 
country,  but  few  of  the  native  works  on  Materia  Medica  notice 
it.  The  Sanskrit  names  are  Pat^Ia-garudi,  Yasadani  and 
Vasaua-valii,  *' giving  a  fragrant  perfum^.'^  It  is  a  disputed 
point  whether  this  plant  or  the  Pedalium  mureoa  is  the  true 
Farld-bdtinpon  which  Sheik  Farid  is  reputed  to  have  susti^ined 
life  for  some  time.  The  juice  of  its  leaves  mixed  with  water 
has  the  property  of  coagulating  into  a  green  jelly-like  substance^ 
which  is  applied  externally  by  the  country  people  under  various 
circumstances  on  account  of  its  cooling  nature,  and  is  also  taken 
internally  sweetened  with  sugar  as  a  cure  for  Gonorrhoea. 
Pliny  (24,  99)  mentions  two  plants,  Coracesta  and  Callicia^ 
which,  according  to  Pythagoras,  were  used  by  the  Magi  to 
congeal  water;  The  root  is  said  to  be  alterative,  and  to  be  a 
good  substitute '  for  Sarsaparilla.  Roxburgh  says  that  a 
decoction  of  it  in  goat's  milk  flavoured  with  long  pepper  ia 
administered  in  rheumatic  ^and  old  venereal  pains,  and  ia 
considered  heating,  laxative  and  sudorific.  {Fl.  Ind.  III., 
815.)  The  juice  of  the  ripe  berries  makes  a  durable^ 
bluish-pnrpte  ink.  (Brandis.)  In  the  Concan  the  roots  rubbed 
with  Bonduc  nuts  in  water  are  administered  as  a  cure  for  belly 
ache  in  children,  and  in  bilious  dyspepsia  they  are  given  in  6 
massa  doses  with  ginger  and  sugar  ;  they  are  also  an  ingre- 
dient with  a  number  of  bitters  and  aroma  tics  in  a  compound  pill 
which  is  prescribed  in  fever. 

Description. — Leaves  2  to  3  by  1^  to  2  inches,  sometimes 
sublanceolate,  retase  or  obtuse,  and  mticronate ;    sometimes 
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three-lobedy  base  subcordate  or  trttncate^  when  yoang  yilloua 
on  both  surfaces ;  petiole  ^  inch  long.  Boot  very  crooked  and 
twisted  upon  itself,  keeled,  seldom  branched,  but  giving  off  a 
few  thin  fibrous  rootlets';  external  snr&ce  Hght  brown,  nearly 
smooth,  transverse  section  pale  yellow,  marked  with  radiating 
darker  yellow  lines  ;  odour  peculiar,  acrid ;  taste  disagreeabla 
and  bitter. 

Chemical  composition, — The  air-dried  stemd  and  roots  were 
well  bruised  in  a  mortar  and  extracted  with  rectified  spiiit 
in  a  Thomas  extractor.  The  resulting  tincture  was  then  eva- 
porated at  a  low  temperature  on  a  water  bath  till  free  from 
alcohol.  Water  was  added  to  the  viscid  extract,  and  the 
turbid  mixture,  which  possessed  a  strong  acid  reaction,  was 
repeatedly  agitated  with  ether.  During  agitation  a  large 
amount  of  dark,  soft  resinous-looking  matter  separated  and 
adhered  to  the  bottom  of  the  bottle.  The  original  extract  was 
thus  divided  into  three  portions— ethereal  solution  A,  separated 
resin  B,  aqueous  residue  C« 

The  ethereal  solution  A,  which  was  of  a  dark  yellowish-brown 
bue>  was  agitated  with  dilute  hydrochloric  acid;  during 
agitation  the. aqueous  acid  solution  became  turbid  from  the 
separation  of  dark  brown  flocks.  The  ether  was  separated  and 
was  of  a  yellowish  colour;  it  left  on  spontaneous  evaporation  a 
yellowish'green  soft  resin,  which  possessed  a  very  fragrant 
odour,  not  unlike  that  of  Tolu  balsam.  Treated  with  benzol 
it  was  partially  soluble.  No  further  examination  was  made  of 
this  portion. 

The  aqueous  solution  filtered  from  the  brown  flocks  above 
mentioned,  was  of  a  dark  brown  colour.  The  addition  of 
ammonia  caused  the  separation  oi  pinkish  flocks,  and  the 
solution  acquired  a  reddish  hue.  The  turbid  solution  was  now 
agitated  with  chloroform-ether  which  acquired  a  pink  ccdour. 
The  separated  chloroform-eiher  left  on  evaporation  a  pink 
residue,  non-orystalline,  soluble  in  alcohol,  the  eolottr  being 
that  of  a  tincture  of  Satider'6  wood.     The  alcoholic  station  did 
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not  exhibit  any  fluoreftcence,  and  the  colour  was  the  same  when 
▼iewed  by  either  reflected  or  transmitted  light;  examine4 
apeotroscopically  there  was  marked  absorption  towards  th^ 
▼iolet  end  of  the  spectramy  with  a  slight  absorption  in  tl.« 
yellow,  but  no  bands.  The  addition  of  dilute  acids  .to  the 
alcoholic  solution  altered  the  colour  to  dirty  yellow.  Some  ot 
the  dry  extract  was  treated  with  water^  and  gently  heated^ 
a  dark  resin-like  mass  was  insoluble;  the  aqueous  solution 
had  an  acid  reaction,  and  a  fragrant  odour.  A  few  drops  of 
dilate  H  CI.  were  now  added  and  the  clear  yellow  solution 
filtered  from  insoluble  matter,  and  agitated  for  a  very  brief 
period  with  chloroform.  The  chloroform,  of  a  yellow  colour, 
was  separated;  on  evaporation  the  extract  was  not  wholly 
soluble  in  dilute  H  CL  The  filtered  acid  solution  gave  with 
alkalies  a  pink  colour^  whilo  brick-red  flocks  separated,  not 
soluble  in  excess:  the  addition  of  dilate  .acids  immediately 
destroyed  the  red  colour.  With  potassio-mercnric  iodide, 
phospho-molybdic  acid,  platinic  and  auric  chlorides,  and 
picric  acid,  marked  amorphous  precipitates  were  yielded. 

The  aqueous  acid  solution  which  had  been  agitated  with 
chloroform  for  a  short  period  only,  was  now  rendered  alkaline 
with  ammonia  and  again  agitated  with  chloroform.  The  chlo- 
roform was  separated,  and  evaporated  off  at  a  gentle  heat,  the 
residue  was  dissolved  in  dilute  H  CI.,  with  alkalies  white  flocks 
aeparatedy  and  the  solution  further  gave  precipitates  with  all 
alkaloidal  re*agents. 

These  experiments  would  indicate  that  two  principles  were 
extracted,  one  possessing  the  properties  of  an  acid,  and  yield* 
ing  a  red  colour  with  alkalies ;  the  other  an  alkaloid. 

The  reddfsh  alkaline  solution  left  after  agitation  with  chloro* 
form-ether,  was  gently  heated  to  expel  ether,  and  when  cold 
acidified  with  dilute  H  CL,  when  the  colour  changed  to  dirty 
green ;  the  solution  was  then  agitated  with  chloroform,  which 
acquired  an  emerald*green  ooloar.  On  eyaporating  off  the 
chloroform  a  green  va^ish«like  non^orystalUne  residue  was 
left.    The    chloroform    solution    examined    spectrpscopically 
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showed  some  absorption  towards  the  violet  end  of  the  spectram^ 
bat  no  bands.  The  liquid  did  not  exhibit  any  fluorescence, 
*nd  was  of  the  same  colour  viewed  either  by  reflected  or  trans- 
mitted light.  The  extract  was  readily  soluble  in  alcohol ; 
more  readily  soluble  in  ether  than  in  benzol.  The  addition  of 
a  few  drops  of  dilute  H  Gl.  and  water^  dissolved  the  greater 
part  of  it,  the  resulting  solution  being  of  a  dirty  green  golour. 
The  addition  of  alkalies  caused  the  separation  of  pink  flocks, 
and  the  solution  became  of  the  same  colour.  A  precipitate  was 
also  yielded  with  the  usual  alkaloidal  re-agents*.  Subsequent 
addition  of  an  acid  caused  the  liquid  to  regain  its  original 
green  hue,  and  the  solution  when  again  agitated  with  chloro- 
form coloured  it  an  emerald  green.  The  action  of  alkalies  on 
the  green  chloroform  extract  was  extremly  marked,  the  slight- 
est trace  of  an  alkali  being  sufficient  to  determine  the  pro- 
duction of  the  pink  colomtion.  Boiled  with  alcoholic  potash 
the  red  coloration  of  the  liquid  was  not  destroyed,  but  on  the 
addition  of  dilate  acids  yellow  flocks  separated,  which  were 
soluble  in  chloroform  with  production  of  a  yellow  solution 
without  any  tinge  of  green.  The  aqueous  solution  was  also 
yellow; 

These  experiments  appear  to  indicate  that  the  reddish  alka- 
line solution  contained  an  acid  principle  associated  with  an 
alkaloid.  It  would  appear  that  the  alkaloid  contained  in  this 
second  fraction  was  similar  to  the  one  to  which  reference  has 
already  been  made.  The  two  acid  principles,  however,  do  not 
appear  to  be  identical :  in  the  one  case  the  chloroform  solu- 
tion of  the  acid  was  yellow,  in  the  other  emerald  gi'oen.  In 
their  behaviour  towards  alkalies  they  also  differed  in  the  tint  of 
the  colour  reaction.  These  principles  do  not  appear  to  be  of 
the  nature  of  ordinary  chlorophyll,  but  possibly  they  may  be 
allied  to  the  colouring  matter  stated  to  be  present  in  certain 
lichens,  &c.,  or  to  decomposition  products  of  chlorophyll. 

Separated  rosin  B,  was  soluble  in  alkaline  hydrates,  and 
■  reprecipitated  in  brown  flocks  by  acids.     The  resin  was  not 
further  examined. 
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Aqneoas   residue   C — Tha  filtered  solution   was    rendered 
alkaline  with    ammonia  and  agitated  with   chloroform-ethery 

brownish  flocks  separated.  The  separated  chloroform-ether 
left  on  spontaneous  evaporation  a  transparent  yellowish  varnish** 
like  residue.  In  order  topurify  this  extract  it  was  dissolved  in 
dilute  acetic  acid  in  which,  with  the  exception  of  a  few  flocks.it 
was  wholly  soluble.  The  filtered  solution  was  agitated  with 
chloroform- several  times;  finally  the  liquid  was  rendered 
alkaline  and  again  agitated  with  chloroform.  On  separating 
and  evaporating  oS  the  chloroform,  a  faintly  yellowish  trans«- 
.parent  residue  was  left ;  this  residue  was  practically  insoluble 
in  water  :  it  was  easily  dissolved  by  alcohol,  and  also  soluble  in 
ether,  but  the  solutions  did  not  crystalliase  on  slow  evaporation. 
The  alcoholic  solution  was  bitter ;  it  did  not  exhibit  fluorescence. 
In  dilute  acids,  especially  tartaric  acid,  the  extract  was 
soluble,  the  resulting  solutions  being  bitter.  With  nitric, 
hydrochloric,  sulphuric,  acetic,  and  tartaric  acids  no  crystalline 
compounds  could  be  obtained.  From  an  acid  solution  alkalies 
precipitated  white  flocks,  which  were  redissolved  by  acids. 
An  acid  solution  responded  to  all  the  .ordinary  alkaloidal 
re-agents.  A  solution  in  sulphuric  acid  after  boiling  did  not 
reduce  an  alkaline  copper  solution.     A  solution  of  the  extract 

•  in  dilute  hydrochloric  acid  was  precipitated  by  platinic  chloride 
in  excess,  the  amorphous  light  yellow  precipitate  collected  on 
a  filter,  well  washed,  and  dried  in  a  vacuum  over  concen- 
trated sulphuric  acid.  Two  determinations  of  the  metal  in 
this  9alt  yielded  19*07  and  18*91  per  cent.,  respectively,  of 
platinum,  which  gives  a  mean  of  1899  per  cent,  of  platinnm. 
During  ignition  of  the  platinum  salt  there  was  a  very 
strong  odour  of  benzoic  acid.  This  principle  .had  the  properties 
of  an  alkaloid ;  at  present  its  ultimate  composition  has  not  been 
determined.  The  chloroform  which  was  first  agitated  with 
the  original  alkaline  aqueous  solution,  left  a  reddish  varnish- 
like residue,  which  also  gave  all  the  reactions  of  an  alkaloid, 
and  which  appeared  to  be  similar  to  the  principle  separated 
from  the  alkaline  solution ;  the  alkaloid  being  thus  separable 
both  froin  an  acid  and  an  alkaline  solution  by  chloroform,  Ac 
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This  alkaloid  was  doubtless  the  one  which  was  found  associated 
with  the  colouring  principle,  and  to  which  reference  has  already 
been  made.  The  colouring  principle  gave  similar  reactions 
to  the  one  already  described.  The  original  aqueous  .alkaline 
solution  left  afber  agitation  with  chloroform  was  filtered,  and 
then  agitated  with  amy  lie  alcohol.  The  amyh'c  alcohol  solution 
was  of  a  deep  claret  colour:  it  was  agitated  with  dilute 
hydrochloric  acid.  The  amy  lie  alcohol  on  evaporation  left  a 
light  green  rarcish-like  residue  insoluble  in  water  or  in  dilute 
hydrochloric  acid.  The  addition  of  aminonia  to  the  solid 
extract  dissolved  a  portion,  the  solution  being  of  a  damson'*red 
colour.  The  residue  insoluble  in  ammonia  was  of  a  flirty  brown 
hue.  The  addition  of  acids  to  the  ammoniacal  solution  pre* 
cipitated  pale  greenish  flocks. 

The  hydrochloric  acid  solution  of  the  amylic  alcohol  extract 
was  of  a  deep  brown  colour,  carbonate  of  soda  was  added, 
which  precipitated  brown  flocks^  and  the  solution  agitated 
with  amylic  alcohol.  The  amylic  alcohol  became  of  a  damson 
red  colour.  On  evaporatioi^  a  damson  coloured  varnish-like 
residue  was  left,  partially  soluble  in  water  acidified  with 
hydrochloric  acid ;  the  solution  was  strongly  bitter  and  harsh : 
a  trace  of  tannin  was  present.  The  addition  of  alkalies  occa- 
sioned the  precipitation  of  white  flocks:  with  the  ordinary 
alkaloidal  re-agents  precipitates  were  obtained.  The  principle 
possessed  the  properties  of  an  alkaloid,  but  appeared  to  differ 
from  the  first  one  described  in  being  more  easily  soluble  in. 
dilute  acids,  and  in  possessing  a  much  more  marked  bitter  taste^ 
accompanied  by  harshness.  The  amoant  isolated  was  far  too 
small  to  admit  of  any  examination  of  its  platinum  salt. 

The  colouring  principles  which  have  been  isolated  by  the 
action  of  amylic  alcohol  were  probably  .similar  to  those 
obtained  earlier  in  the  analysis  by  the  action  of  chloroform, 
Ac.  The  aqueous  residue  left  after  the  action  of  amylic  alcohol 
was  not  further  examined. 

CommerM.'— -Not  an  articla  of  commerce. 
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COSCINIUM  FENESTRATUM, Cotebr. 

Fig, — Miers.  in  Hook.  Bot.  Mag.,  L  6458;  Oontrib.  Hi. 
22,  t.  88.    Tree  Turmeric,  False  Calumba  {Eng.). 

Hab. — Western  Peninsqla,  Ceylon,     The  stem. 

Vernacular.— Jhir-kl-haMi  {Hind.,  Bomb.),  Mara-manjal 
( l^am. ),  Dodamara-darasina  {Can.). 

History,  Uses,  &C. — The  stem  is  said  to  hare  been  long 
in  use  in  Ceylon  and  Southern  India  as  a  bitter  medicine,  and 
as  a  yellow  dye.  We  haye  not  met  with  any  account  of  it  in 
native  works  ;  but  there  is  reason  to  believe  that  it  has  some* 
times  been  confounded  with  Darhalad,  the  stem  of  the  Barberry^ 
Ainslie  was  probably  the  first  European  physician  who  noticed 
it.  He  says : — "Mera  Munjil  is  the  Tamil  name  of  a  round 
yellow-coloured  bitterish  root*  common  in  the  bazaar,  about 
one  inch  in  circumference,  employed  in  preparing  certain 
cooling  liniments  for  the  head;  and  is  also  used  as  a  yellow  dye  ; 
it  is  brought  from  the  mountains^  bub  I  have  endeavoured  in 
vain  to  ascertain  the  plant."  Subsequently  it  attracted  atten- 
tion in  Ceylon  by  being  mistaken  for  Calumba,  and  some  of 
it  found  its  way  to  Europe,  where  it  became  known  as  False 
Calumba  and  Tree  Turmeric;  it  is  favourably  noticed  in  the 
Pharmacopoeia  of  India,  and  is  used  at  the  present  time  in  the 
hospitals  of  the  Madras  Presidency  as  a  bitter  tonic.  {8ee 
Berberii.) 

Description. — Cylindrical  woody  stems,  diameter  1  to  4 
inches,  covered  with  a  pale  corky  bark ;  wood  of  a  bright 
greenish  yellow  colour,  and  open  porous  structure,  having  no 
concentric  rings,  bnt  oonspicnous  medullary  rays ;  taste  purely 
bitter.  The  wood  is  much  less  hard  than  that  of  the  Barberry, 
and  of  a  lighter  colour. 

Ohemical  composition. — Calumba  wood  was  analysed  by 
Perrins  in  1858,  and  found  to  contain  berberine.  {Phar.  Jour., 
Vol.  XXL,  pp.  180—500.) 
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Commerce, — It  19  an  article  of  commerce  in  Southern  India 
only. 

The  Meuispermaceous  plants  of  minor  importance  some- 
times used  medicinally,  are  the  following: — 

Tinosppra  Crispa,  Jfiers.,  extending  from  Sylhet  and 
Assam  to  Pegu  and  Malacca.  It  possesses  the  bitterness  and 
tonic  properties  of  T.  cordifolia^  and  is  known  by  the  same 
vernacular  names. 

Cocculus  Leseba,  D.  C,  Pluk.  Am.,  t.  884,  /.  4,  a 
scandent  shrub  of  the  Punjab,  Sindh^  and  Carnatic,  which  is 
also  found  in  Afghanistan ,  Arabia  and  Persia,  has  bitter  and 
tonic  properties  similar  to  those  of  Tinospora  cordifolia.  It  ifl 
known  in  the  Punjab  and  Sindh  as  Ullar-billar  and  Parvati. 

Tiliacora  ra^emosa,  Coleli.,  Rheede  Hort.  Mai  vii., 
t.  8 ;  Miers.,  Oontrib.  m.  76,  t.  104,  a  climbing  shrub  found 
tbroughout  tropical  India  and  in  Ceylon,  is  one  of  the  three 
kinds  of  Mnshadi  used  by  the  Telingas  as  remedies  for  ' 
snake-bite.  These  three  kinds  are :  Mushadi,  Strychnos  Nute- 
vomica;  Naga-Mushadi,  Strychnos  coluhrma;  and  Tiga- 
Mushadi,  Tiliacora  racemosa.  Other  vernacular  names  for  this 
plant  are  Tiliakora  {Beng,)  and  Bfiga-mushada  (Hind.);  it  is 
bitter  like  others  of  the  genus,  and,  it  is  hardly  necessary  to 
say,  no  antidote  to  snake  poison. 

Pericampylus  incanus,  Miers,  Under  the  name  of 
Birak-'kmta,  slender  Menisperaceous  stems  are  sold  in  the 
Bengal  bazars  which  appear  to  belong  to  this  plant. 


BEEBERIDE^. 

BERBERIS,  ARISTATA,  DC. 

Fig.—Bentl  and  Trim.,  t:  16.     Nepanl  Barberry    (Eng.), 
Vinettier  arista  {F^*)' 

Hab. — Temperate  Himalaya,  Nilgiri  Mountains,  Ceylon. 


BERBERIDEM.  65 

B.   LYCIUM,  Boyle, 
Ophthalmic  Barberry  (E^ig.),  Vinettier  tiactorial  (Fr.). 

Hab. — Western  Himalaya  from  Garwhal  to  Hazara. 

B.  ASIATIC  A,.  iZoojt. 

Fig. — Deless,  Ic,  8el.  it.,  <.  1. 

Hab. — Himalaya,  Behar  on  Paraanath.  The  stem,  root- 
bark|  extract  and  fruit. 

Vernacular,' — The  stem^  Darhalad  {Bind-,  Bomb.).  The 
extract,  Busot,  Raswanti  {Hind.,  Bomb.)^  Baswal  {Sind.).  The 
fruity  Zarishk  {Per 8. ,  Hind. ^  Bomb.),  Ambarbaris  (Arab.), 

History,  Uses,  &C.— Various  species pf  Barberry  occur 
OB  the  Himalaya  and  Nilgiri  mountains  in  India,  at  elevations 
between  6,000  and  10,000  feet.  The  wood  {Ddruharidrd) , 
extract  {Ras^njana),  and  probably  the  fruit,  have  been  used 
by  the  natives  from  a  very  early  date.  The  Greeks  were 
acquainted  with  the  extract  under  the  name  of  Indian  Lycium 
as  long  ago  as  the  first  century ;  it  would  appear,  though,  that 
there  were  other  kinds  of  Lycium  in  use  at  that  time.  (Confer. 
Pkarmacographia^  p.  34.*)  The  early  Arabian  writers  were 
also  acquainted  with  it  by  the  name  of  Huziz-i-Hindi,t  and 
mention  its  Indian  name,  which  somja  of  them  derive  from  Kas^ 
juice,  and  Uth  (uthna,  to  boil).  Hakim  Abd-el-Hamid  des- 
cribes its  manufacture  from  the  powdered  wood  by  exhaustion 
with  water,  filtration,  and  admixture  with  an  equal  bulk  of 
cow's  milk,  the  mixture  being  finally  evaporated  to  the  consist- 
ence of  an  extract,  and  enveloped  in  leaves ;  this  method  of 
preparation  is  the  same  as  that  described  in  Sanskrit  works. 

•  Dioi.  i.  117;  Plin.  24,  76,  77;  Cels.  6-,  26  ;  6,  7;  8,  6  ;  Scrib.   Larg. 
Gomp;  19,  in  the  early  stage  of  ophthalmia. 

t  They  describe  two  kindt,  Maki  or  the  Xvklov  of  the  Greeks,  and  Hindi 
or  Indian  ;  the  former  was  derived  from  Rhamnus  in/eclorius,  the  berries  of 
which  are  used  in  dyeing  leather  yellow. 
9 
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Kuylo,  iu  18o3,  brought  Husot  more  prominently  to  the  notice 
of  Europeans;  since  then  it  has  been  pretty  extensively 
employed  as  a  tonic  and  febrifuge.  The  root-bark  of  Barberry 
is  now  official  in  the  Pliarmacopcdia  of  India,  it  is  noticed  in  the 
Tuhfat-el-muminin  under  the  name  of  Arghis,  and  is  said  to 
possess  all  the  properties  of  Mdmiran.  Surgeon-General  Cornish, 
of  Madras,  states  that  the  Nilgiri  Barberry  bark  (Mullu-kulk- 
puttai  Tarn,,)  has  been  used  in  the  treatment  of  ague  with  good 
results.  A  similar  opinion  appears  to  be  generally  held  by  medical 
men  iu  ludia.  In  the  bazaars  the  stem,  ex  tract  and  fruit  are  always 
'obtainable;  the  two  first  are  considered  cold  and  dry,  and  are 
prescribed  in  combination  with  other  bittere  and  aromatics, 
as  tonics  and  antiperiodics,  especially  when  bilious  symptoms 
and  diarrhoea  are  present;  they  are  also  used  in  menorrhagia. 
Kusot  mixed  with  opium,  alum,  rock  salt,  chebulic  myrobalans, 
and  various  other-drugs,  is  much  used  as  an  external  applica- 
tion in  inflammatory  swellings,  and  is  rubbed  in  round  the 
orbit  in  })ainful  affections  of  the  conjunctiva;  it  is  also  used 
mixed  with  honey  as  an  application  to  aphthae,  and  .  abrasions 
and  ulcerations  of  the  skin,  and  mixed  with  milk  it  is  dropped 
into  the  eye  in  conjunctivitis.  The  fruit  is  cooling  and  acid. 
Berberine  in  doses  of  1^  grain  given  subcutaneously  kills 
rabbits,  with  symptoms  of  prostration  and  fall  of  temperature; 
but  a  dose  eight  times  as  great  given  to  them  by  the  mouth 
has  no  action,  arid  15  grains  only  produce  in  mau  slight  colicky 
pains  and  diarrhoea.  Is  said  to  cause  contraction  of  the  intes- 
tines and  of  the  spleen,  and  to  lessen  oxidation  in  the  blood. 
{Lauder  IJruntou,)  The  drugs  which  contain  this  alkaloid  are 
very  useful  in  malarial  dyspepsia  accompanied  by  a  febrile 
condition. 

Description  and  Microscopic  stritdure, — Darhalad  occurs  in 
pieces,  1  to  2  inches  in  diameter,  covered  by  a  soft,  corky, 
light  brown  bark  ;  beneath  this  is  a  hard  layer  of  stony  cells, 
forming  a  complete  coating  to  the  stem  ;  this  layer  is  marked 
by  longitudinal  furrows  corresponding  to  the  medullary  rays, 
which  are  yevy  prominent  and  close-grained,  and  contain  many 
stony  cells  ;  between  the  rays  are   wedge-shaped  portions  of 


wood  supplied  with  very  large  fenestmhed  vessels,  mid  external 
to  Cftcli  wedge-shaped  portion  is  sitiuvtod  a  peenliar  b.uul  (>f 
a  pale  yellow  colour,  which  lies  in  contact  with  the  stony 
envelope;  there  is  a  small  close-grained  central  column, 
consisting  oF  cells  containing  starch  ;  all  parts  of  the  wood 
are*  impregnated  with  yellow  colouring  matter  freely  soluble 
in  water. 

Rusot  is  <i  dark  brown  extract  of  the  consistence  of  opimn, 
having  a  bitter  and  astringent  taste,  readily  soluble  in  water, 
partly  so  in  rectified  spirit,  forming  a  rich  yellowish  brown 
sohition,  which  becomes  bright  yellow  when  diluteil.  It  is 
prepared  in  Nipal  and  the  Dhoon. .  Zirishk  is  a  moist  sticky  mass 
of  small  black  fruit,  rather  larger  than  English  Barberries  j  most 
of  theni  are  abortive,  but  a  few  contain  one  or  two  oblong  sc»eds 
about  3-20ths  of  an  inch  in  length,  with  a  thin  roughish  brown 
testa,  beneath  which  is  a  membranaceous  covering;  the  peri- 
sperm  is  yellow,  embryo  nearly  as  long  as  the  perisperm,  yellow, 
erect;  cotyledons  oblong;  radicle  subcyliudric,  inferior. 

The  root  bark  is  brittle,  externally  light  brown  and  corky, 
beneath  the  suberous  layer  it  is  of  a  dark  brown,  with  a 
greenish  yellow  tinge,  fibrous,  and  very  bitter. 

Ghem!cal  composition . — The  bitter  principle  of  Barberry  root 
and  wood  is  berberine,  which  it  contains  in  great  abundance. 
Tlw  fruit,  contains  tartaric  and  malic  acids.  Berberine  or 
bdrberia  wa§  first  discovered  by  Chevallier  and  Pelletan  (1820) 
in  the  bark  ofZanthoxijlum  clara  Hercuh'ff,  Llna.,  and  named 
zaiitluypicrit ;  its  identity. with  berberine  was  proved  by  Perrins 
(18G2).  A.  Buchner,  who  obtained  it  (1855)  crystallized  from 
barberry  root,  believed  it  to  possess  acid  properties,  and  named 
it  berberin.  It  had  been  previously  separnted  in  an  impure 
condition  by  Brandes  (1825)  and  by  Buchner  (1830).  G. 
Kemp  (1841)  noticed  that  it  forms  crystallizablo  compounds 
with  various  mineral  and  organic  acids,  but  its  alkaloidal 
nature  was  first  proved  by  Fleitmann  (181-0).  Since  then 
it   has   been   discovered   in    numerous   plants    of   the   orders 
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Berberideas,  Ranuhculaceaa,  MenispermaceaB,  &c.  Tfcs  com- 
position is  C^°  H^^  NO*.  (Perrins,)  Berberine  dissolves  in 
strong  sulphuric  acid  with  a  dingy  olive-green,  and  in  nitric 
acid  with  a  dark  brown-red  colour.  Solutidns  of  its  salts  are 
precipitated  greenish-brown  by  potassium  ferrocyanide,  and 
yellow  by  picric  acid,  phosphomolybdic  acid,  or  chloride  of 
gold,  platinum  or  mercury;  the  precipitates  are  mostly  crystal- 
line or  crystallize  readily ;  the  phosphomolybdate  dissolves  in 
ammonia  with  a  blue  colour.  Dissolved  in  hot  alcohol,  the 
salts  of  berberine  yield,  with  solution  of  iodine  in  potassium 
iodide,  dark-green  scales  of  m^etallic  lustre  and  appearing 
reddish-brown  in  transmitted  light;  if  an  excess  of  iodine  be 
employed  :  the  crystals  are  of  a  red -brown  colour  in  reflected 
light*  Hydrochlorate  of  berberine  assumea  with  chlorine  a 
blood-red  colour.  (Buchrier.)  This  behaviour  furnishes' a  deli- 
cate testy  by  means  of  which}  according  to  Klunge,  berberine 
may  be  detected  in  oyer  200,000  parts  of  solution  ;  brucine, 
which  gives  a  similar  oolour  with  chlorine,  yields  with  acids 
colourless  solutions.  Fused  with  potassium  hydrate,  berberine 
is  decomposed)  yielding  two  acids,  one  of  which  is  sublimable, 
the  vapours  having  the  odour  of  chinolin.  (Hlasiujetz 
and  Qilm,)  Oxyacanthine,  C'^  H*^  N^  0^*,  remains  in  the 
mother  liquor  from  which  the  berberine  salt  has  been  preci- 
pitated by  an  acid.  It  is  a  white  alkaloid,  turning  yellow  in 
sun-light^  nearly  insoluble  in  water,  and  has  a  bitter  taste  and 
alkaline  reaction  ;  it  is  soluble  in  alcohol*  less  so  in  ether,  but 
freely  in  chloroform,  benzol,  fats  and  volatile  oils.  Sulphuric 
acid  colours  it  brown-red.  Nitric  acid  imparts  a  yellow  and, 
when  heated,  a  purple  colour.  Berbamine  C*®  N*^  O*  N  and 
at  least  another  alkaloid  are  also  contained  in  the  root.  {Cf, 
Stille  and  Maisch.  Nat.  Disp.,  Srd  Ed.^  p.  315,  On  Berberine, 
by  W,  E,  Perkinjiin.,  Journ.  Chem.  Soc,  Feb.  1889,) 

Commerce, — Ddrhalad  comes  to  the  plains  from  Northern 
India  and  from  the  Madras  Presidency.  Bnsot  and  Zirishk 
from  Northern  India.  Value,  D^rhalad,  Rs.  SJ;  Rusot, 
Rs.  8-9  per  maund  of  37i  lbs.;  Zirishk,  Re.  i  per  lb. 
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PODOPHYLLUM  EMODI,  Wall. 

Pig.— /ac^.  Yoy,  BoL  it.,  t.  9. 

Hab.. — Interior  rauges  of  the  Himalaya,  Sikkira,  Hazara, 
Cashmere. 

Vemaeulnr^ — Papra  or  Papri,  Bhavan-bakra  or  bakra,  Chim- 
•  yaka  (Hind.), 

History,  Uses,  &C. — The  genus  Podophyllum  contains 
four  knowa  species,  one  Himalayan,  one  American  and  two 
Chinese.  The  Indian  species  inhabits  shady  valleys  in  the  inner 
ranges  of  the  Himalaya,  and  is  very  abundant  in  Kunawur  and 
Cashmere.  The  remarkable  appearance  of  its  bright  red  fruit 
WQuld  lead  one  to  suppose  that  it  must  have  attracted  the 
attention  of  the  Hindus,  and  judging  by  the  Hindi  names 
Papra  and  Bhavan-hah'a  it  is  probable  that  it  was  one  of  tho 
bile-expelling  plants,  described  by  Sanskrit  writers  under  tho 
names  of  Pafpata  and  its  synonym  Vakra.  In  Hindi  the 
Sanskrit  parpata  becomes  pdpna  and  vakra  changes  into  bakra ; 
the  prefix  bhavan  probably  means  *'  hill "  and  the  Hindi  name 
would  thus  signify  '*  hill  vakra''  as  distinguished  from  kshetra- 
vakra  or  kshetra-pjbrpata,  field  vakra  or  parpata,  a  name  applied 
to  one  or  more  species  of  Oldenlandia.  The  modern  medical 
literature  of  India  contains  hardly  any  information  about  this 
plant.  A  specimen  of  the  root  was  forwarded  to  the  Committee 
for  investigating  Bengal  drugs,  by  Dr.  Falconer  about  fifty 
years  ago,  but  no  examination  of  it  appears  to  have  been  made. 
The  plant  is  mentioned  in  the  Pharmacopoeia  of  India  as  a 
possible  source  of  Podophyllin,  and  Stewart  says  that  the  fruit 
is  used  medicinally  in  Lahoul. 

Description. — Stem  or  scape  6  to  12  inches,  erect,  stout, 
herbaceous ;  leaves  2,  vernal,  alternate,  long-petioled,  plaited 
and  deflexed  in  vernation,  6  to  10  inches. in  diameter,  orbi- 
cular, 3  to  5  lobed  to  the  middle  or  base  ;  lobes  cnneate,  acutely 
serrate;  peduncle  terminal  in  bud,  then  apparently  supra- 
axillary  or  inserted  on  the  petiole  of  the  upper  leaf;  flowers  1  to 
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\\  inch  in  diaraetor;  sepals  very  deciduous ;  petals  6,  sometimes 
4  {R'jyle),  obovate-oblong ;  berry  1  to  2  inches  long,  ellipsoid, 
red.  {FL  Br.  Ind.)  The  root  agrees  with  that  oi  P.  i^eUatum 
in  most  particulars,  bat  di-ffers  in  the  intervals  of  the  knots 
whence  the  aerial  stems  are  given  off.  The  rhizome  is  more 
or  less  cylindrical,  crowded  above  with  tuberosities,  marked 
by  depressed  oval  or  circular  scars,  and  giving  off  numerous 
simple  rootlets  below.  The  terminal  bud  is  enclosed  in  whitish 
papery  sheaths.  The  colour  is. yellowish-brown,  paler  in  tlio 
rootlets.  The  fracture  is  short  and  mealy,  disclosing  a  white 
sectiori,  with  a  circular  arrangement  of  yellow  vascular  bundles, 
and  bounded  on  the  outside  by  a  thin  brown  cortical  layer. 

Chemical  composition. — The  powdered  root  was  macerated  in 
rectified  spirit  for  four  days,  and  the  tincture  evaporated  to 
dryness,  weighed  25  per  cent,  of  the  drug.  This  extract  was  well 
washed  with  water,  which  removed  sugar  and  bitter  colouring 
matter  to  the  extent  of  15  per  cent.  The  remaining  10  per 
cent,  of  resin  or  resins  was  dried  at  a  low  temperature  and 
had  a  bright  brownish  yellow  colour.  The  reactions  of  the 
resin  with  tests,  and  its  solubility  in  chloroform,  other,  and 
diluted  alkalies  were  very  similar  to  those  of  the  official  resin 
of  P,  peltatum. 

Half  a  grain  ("035  grm.)  taken  in  the  evening  produced 
unmistakably  a  cathartic  action  the  first  thing  next  morning. 
A  slight  griping  was  experienced. 


NYMPHiEACEiE. 
NELUMBIUM  SPECIOSUM,   WiyhL 

'  Fig.  — Wight,  III.  i.,t.  9;  Bot.  Mag.,  t.  903;  Ilhpp.de,  Th)rf. 
Mai.  xi.,  30,  31.  Egyptian  Lotus  [Eng.),  Nelumbiuni 
magnifique  (Fr.),  ' 

Hab. — India,  Pgrsia,  Ceylon,  Siam,  Cochin-China,  Philip- 
.pines,  Moluccas,  China  and  Japan.     The  flowers. 
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Vernacular, — Katnal,  Kanval  (Illnd.),  Alli-tamara  (Tel.), 
Nyadale-huvu  (Can.),  Kamala  {Mar,),  Sevaka  (Goa,),  Paban 
{Sind.),  Ambal  (Tam.). 

History!  UseS^  &C. — This  is  a  classical  plant  amongst 
.the  Hindus  and  Egyptians.  The  world  at  its  creation  is 
likened  to  a  Lotus  flower  floating  on  water.  Om  1  mani.padme. 
Oin  !  the  pearl  of  creation  is  in  the  Lotus. '  It  is  emblematic 
of  the  heavens,  Brahma  is  supposed  to  reside  on  a  Lotus  flower 
in  a  sea  of  milk,  and  to  sleep  six  months  of  the  year,  and  watch 
the  other  six  months ;  an  allusion  to  the  seasons  in  which  Brahma 
represents  the  Sun.  Mr.  0.  C.  Dutt,  in  his  Hindu  Materia 
Medica,  speaks  thus  of  it: — ** These  beautiful  plants  have 
attracted  the  attention  of  the  ancient  Hindus  from  a  very 
remote  period,  and  have  obtained  a  place  in  their  religious 
ceremonies  and  mythological  fables;  hence  they  are  described 
in  great  detail  by  Sanskrit  writers.  The  flowers  of  N.  specio" 
sunif  called  Padma  or  Kamala,  are  sacred  to  Lakshmi,  the 
goddess  of  wealth  and  prosperity.  The  white  variety  of  tliis 
plant  is  called  Pundari/uh  the  red  KoJcanada,  and  the  blue 
Indivara.  The  entire  plant,  including  root,  stem  and  flowers, 
is  called  Padmiai,  The  torus  or  receptacle  for  the  seed  is 
ciilled  Karmikarui  and  the  honey  formed  in  the  flowerb 
Malmranda.  The  filaments  round  the  base  of  the .  receptacle 
pass  by  the  name  of  Kinjalkay  and  the  leaf  stalk  by  that  of 
Mrinala**  N.  speciosV'ffi  is  the  Kvafxos  cuywrTiosof  Theophrastus. 
The  Ambiaus  and  Persians,  under  the  name  of  Nilufevy  whrch, 
they  say,  is  a  corruption  of  an  Indian  name,  and  derived  from 
Nila,  water,  and  Phala.  fruit,  describe  the  several  varieties  of 
Nelumbium  and  Nymphsea,  and  do  not  appear  to  consider  the 
flowers  of  the  former  plant  in  any  way  superior  to  the  latter. 
They  direct  the  white  and  blue  kinds  to  bo  preferred.  Both 
Hindus  and  Mahometans  consider  the  flowers  to  be  especially 
cooling  and  astringent,  and  consequently  prescribe  them  in  a 
variety  of  disorders  which  are  supposed  to  proceed  from  heated 
humours,  such  as  sanguineous  fluxes  from  the  bowels,  Ac;  they 
are  given  in  decoction  with  liquorice  or  in  the  form  of  a'syrup 
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ccrafcainiug'  \  a  part  of  the  dried  flowers,  1  part  sugar,  and  6 
parts  water,  dose  2  to  8  drachms.  A  powder  is  also  used. 
As  aa  externally  cooling  application  Lotus  flowers,  are  made 
into  a  paste  with  sandalwood  or  emblic  rayrobalans. 

The  seeds  of  iV.  s2?ecio5w?w(Kamal  kakri),*and  of  Eur y ale 
ferox  (Makhana)  are  used  as  articles  of  diet.  In  times  of 
•  scarcity*  the  roots  and  scapes  (bishi)  of  N.  speciosum  are  also 
made  use  of,  but  they  are  bitter  and  unpalatable.  The  starch 
contained  in  the  thick  rhizome,  separated  by  rasping  and 
washing,  constitutes  a  sort  of  arrowroot  used  by  the  Chinese, 
under  the  name  of  Gaan-feen,  (D.H anbury.) 

Description. — The  calyx  consists  of  four  to  five  deciduous 
sepals  J  the  corolla  of  numerous  deciduous  petals,  arranged  in 
several  rows.;  the  stamens  are  numerous,  in  several  rows, 
attached  with  the  petals  to  the  base  of  the  receptacle ;  the 
stigma  is  sessile  ;  the  dry  flowers  have  a  brown  colour ;  tho 
seeds  are  black  and  like  small  acorns. 

Chemidal  composition. — The  rhizome  of  T^ymphcBa  alba 
contains  an  alkaloid  which  appears  to  be  identical  with  that 
obtained  from  Nuphar  hiteuin  in  its  chemical  and  physical 
properties,  as  well  as  in  its  behaviour  towards  group  re-agents, 
but  in  their  colour  reactions  there  is  a  decided  difierence ; 
inasmuch  as  the  alkaloid- of  Nymphasa  does  not  gii^  the  green  . 
reaction  with  dilute  sulphuric  acid  which  nupharine  does,  and 
gives  the  following  reactions  which  are  not  given  by  that 
alkaloid.  Concentrated  sulphuric  acid  and  potassium  chromate 
colour  its  solution  first  red-brown  and  after  some  hours  clear 
green  ;  con6entrated  sulphuric  acid  alone  produces  a  red  brown 
which  passes  into  grey.  Frohde's  re-agent  colours  it  first  red, 
then  dirty -green.  The  alkaloid  is  not  present  in  tho  blossoms 
or  seeds,- it  is  tasteless,  but  its  acid  solution  is  intensely  bitter. 
The  formula  is  W  C*^  ^2^  92,  the  same  as  that  given  by 
Pelletier  and  Couerbe  to  meiiispermine  and  paramenispermine, 
and  the  three  alkaloids  ara  proba*bly  isomeric* 


♦  Bakla-i-kubti  or  Bakla-i-nabti  of  Persian  writers  (.Coptic  bean). 
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The  tarnims  of  Nymphaea  are  notable  for  yielding  many 
secondary  products,  which  have  been  individually  found  in 
•  other  tannins,  but  their  presence  together  has  not  been 
hitherto  noted.  Ellagic  and  gallic  acids  are  easily  obtained  ; 
another  substance,  whigh  rapidly  absorbs,  oxygen  from  the 
air,  and  passes  into  a  body  of  the  nature  of  phlobaphene ;  and 
a  second  substance,  which  by  similar  absorption  of  oxygen 
passes  into  two  bodies^  or  assumes  two  phases  with  properties 
similar  to  chlorophyll. 

The  rhizome  and  seeds  of  Nymphaa-a  also  contain  resins* 
glucose,  metarabin  and  fat,  besides  other  substances  common 
to  plants.  (TF.  Oriining,  Archiv.  der  Pharvi.  [3],  XX.,  582—605 
and  736—761;  Pharm,  Journ.^  [3],  XIV.,  49.) 

Commerce. — The  seeds  are  imported  from  Persia  in  large 
quantities  as  an  article  of  diet.  The  fresh  flowers  are  brought 
to  market  in  August  for  use  in  the  temples.  The  dried  flowers 
sold  in  shops  as  Kamal  are  generally  those  of  Nymphaaa. 


PAPAVERACE^. 
PAP  AVER  SOMNIFERUM,  Lmn. 

Fig Eng.  BoL  2145;  Bentl   and  Trim.,  t.  18.     Garden 

Poppy  (Eng,),  Pavot  somnifdre  (Fr,). 

Hab.— Cultivated  in  India.  The  juice,  capsules,  petals  and 
seeds/ 

Vernacular. — Opium,,  Afiyun,  Affm  (Hind.),  Aphim,  Appo 
(Bomb.),  Abini  (Tam.).  Poppy  seed,  Kashkdsh  (ffin^.)>KhH8. 
khas  (Bomh.),  Gashagasha  (Taw.).  The  capsules,  Post  (Hind.f 
Bomb.),  Postaka-tol  (Tarn.). 

History,  Uses,  &C. — Opium  is  not  mentioned  by  the 
older  Hindu  writers ;  in  works  of  later  date  it  is  named  in 
Sanskrit  Ahiphena*     If  we  trace  the  history  of  the  drug,  we 

10 


74  PAPAVERACE^. 

find  that  It  was  known  to  the  Greeks  in  the  beginning  of  the 
third  century,  B.  C,  and  was  probably  first  collected  and  pre- 
pared in  Asia  Minor.  The  Arabians  next  became  acquainted- 
with  it,  and  converted  the  Greek  name  Opion  into  Afiyun  ; 
some  of  thBir  writes  mention  this  derivation,  and  say  that  the 
Greek  word  met^us  soporific.*  It  is  generally  supposed  that 
the  Persians  and  Indians  became  acquainted  with  opium 
through  the  Arabians;  but  some  Persian  writers  suppose  that 
the  Tiryak  which  Rustum  obtained  from  Kaikaous  to  give  to 
Sohrab  was  opium.  For  a  further  account  of  the  history  of 
the  drug,  the  Pharmacographia  and  other  standard  works  on 
Materia  Medica  -may  be  consulted.  The  poppy  generally 
cultivated  in  India  is  the  V/somniferam  var.  album,  with  white 
flowers  and  white  seeds  :  but  a  *red-flowered  and  black-seeded 
variety  is  mot  with  in  the  Himalayas  The  principal  opium- 
producing  region  of  British  India  lies  in  the  central  tract  of 
the  Ganges,  bounded  by  Dinajpur  in  the  east,  Hazaribagh  in  the 
south,  Gorakhpur  in  the  north,  and  Agra  in  the  west,  thus 
including  the  districts  of  Behar  and  Benares.  In  1886-87, 
919,852  bighas  of  land  were  under  poppy  cultivation  iri 
those  districts.  The  next  important  opium-producing  region 
embraces  the  table  lands  of  Malwa,  and  the  slopes  of  the 
Vindhya  Hills:  it  is  stated  that  the  variety  growi>  there  is  the 
P,  glabrum.  The  poppy  is  also  grown,  but  to  a  smaller  extent, 
throughout  the  plains  of  the  Punjab,  but  less  commonly  in  the 
N.-W.  Provinces.  In  the  valley  of  the  Beas,  east  of  Lahore, 
it  is  cultivated  up  to  an  altitude  of  nearly  7,500  feet.  Most  of 
the  outer  districts  grow  poppy  to  a  certain  extent,  and  produce 
opium  for  local  use.  But  the  drug  prepared  in  the  Hill  State 
and  in  Kulu,  forms  a  staple  article  of  trade  for  that  region. 
Opium  is  also  produced  in  Nipal,  Baisahir  and  Rampur,  and  at 
Doda  Kashtivar,  in  the  Jammu  t<?rritory  :  in  the  Nundidrug 
district  in  Mysore,  in  the  Baldasnch  district  bt  West  Berar,  and 
in  Assam. 

*  oTTiov,  Latin,  Opium  or  Opion.  Pliu.  20,76.  Poppy  juice  The  Arabian 
lexicographers  regard  the  w6rd  as  Arabic,  the  author  of  the  Kamds  derives 
it  from  the  root  cri*  >  others  from  i^K 
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The  revenue  derived  by  Goverament  from  the  opium 
monopoly  is  obtained  by  two  principal  means,  by  allowing  the 
drug  to  be  manufactured  by  licensed  cultivators  in  the  Patna 
and  Benares  districts,  the  opium  being  purchased  by  Govern- 
ment at  a  fixed  rate ;  and,  secondly,  by  the  impost  of  a  heavy 
duty  on  opium  manufactured  in  native  States,  but  brought  in 
transit  to  a  British  port  for  exportation.  The  former  system 
obtains  in  Bengal,  the  latter  in  Bombay  The  number  of 
licensed  cultivators  in  Bengal  always  exceeds  a  million. 

The  opium  industry  in  Bengal  is  thus  completely  under  the 
control  and  monopoly  of  Government,  and  the  districts  pro- 
ducing the  drug  are. divided  between  two  agencies — one  for 
Bihar,  and  having  its  head-quartRrs  at  Patna,  the  other  for 
Benares,  at  Ghazipore,  Tl'ie  opium  prepared  in  the  Benares 
Agency  is  for  the  greater  part  taken  by  the  cultivators  to  sub- 
factories  (KothU)^  of  which  there  are  several  in  each  district, 
whore  the  drug  is  weighed  and  examined,  and  finally  consigned 
in  bulk  to  the  head  factory  at  Ghazipore.  The  opium  prepared, 
however,  in  the  home  divisions,  near  thphead  factory,  is  taken 
by  the  cultivators  direct  to  Ghazipore.  The  receipt  of  opiuna 
at  the  head  factory  is  thus  condacttnl  under  two  systems,  the 
first  described  being  termed  Challan,  and  the  second  Assami- 
war.  In  the  Bihar  Agency  the  whole  of  the  opium  received 
at  the  head  factory  is  Challan. 

The  lands  selected  for  poppy  cultivation  are  usually  in  the 
vicinity  of  villages.  The  early  sowings  are  made  about  the 
middle  of  November,  and  the  second  and  third  by  the  end  of 
December.  The  seeds  germinate  in  30  to  12  days.  In  the 
Benares  district,  in  some  instances  in  January,  but  generally.rn 
February  and  March,  the  plants  are  mature,  and  the  capsules. 
fit  for  scarification.  .  The  capsules  then  become  slightly  coated 
over  with  &  fine  transparent  white  bloom,  and  are  less  yielding 
to  the  touch  when  pressed.  Another  method  of  recognising 
maturity,  is  when  juice  evudes  on  breaking  off  the  series  of 
stigmata  formed  on  the  apex  of  the  capsule.  When  the  plant 
is  in  full  flower,  and  just  before  the  time   for  the  fall  of  the 
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petals,  they  are  collected  in  the  following  manner.  The  fore- 
finger and  thumb  encircle  the  stem  just  beneath  the  capsule, 
and  with  the  other  fingers  drawn  inwards  a  kind  of  tube  is 
formed :  the  fingers  are  then  gently  raised  straight  over  the 
capsule,  and  if  the  petals  are  matured,  they  come  off.  They 
are  never  plucked  off,  as  it  would  injure  the  capsule.  The 
petals  are  manufactured  into  what  are  technically  called  leaves. 
A  circular  ridged  earthen  plate,  about  ]  0  to  14  inches  in  diameter, 
is  placed  over  a  low  fire,  some  petals  are  then  spread  on  the 
heated  convex  surface,  and  as  soon  as  their  glutinous  juice 
exudes,  others  afe  adder?,  and  pressed  with  a  damp  cloth  pad, 
till  they  have  adhered  together.  The  leaf  is  then  removed  and 
allowed  to  dry.  *' Leaves''  vary  in  diameter  from  6  to  12 
inches,  and  in  thickness  from  '3  to  '025  inches. 

A  few  days  after  removing  the  petals  the  capsules  are  incised. 

The  operation  takes  place  in  the  afternoon,  and  is  performed 

by  bunches  of  forked  blades  (nashtars).     The  blades  are  bound 

together  with  cotton  thread,  which  is  at  the  same  time  passed 

between  the  blades  so  as  to  separate  the  cutting-ends  by  about 

1^  inch,  while  the  protrusion  of  the  points  is  limited  to  about 

Y*j  inch,  which  thus  determines  the  depth  of  the  incision.     The 

incisions  are  made  vertically*  from  base  to  summit,  usually  along 

,   the  eminences  of  the  capsule,  marking  the  attachment  of  the 

internal  dissepiments  and  penetrating  the  epicarp  and  sarcocarp. 

The  number  of  incisions  required  to  complete  the  exudation  of 

all  the  jilice  varies  with  size  of  capsule,  from  2  to  6  or  even  8  ; 

and  two  to  three  days  are  allowed  to  alternate.     A  milky  juice 

exudes   almost  immediately  after   scarification;  the   water  it 

contains  evaporates  slowly,  and  the  outer  portion  of  the  tear 

drying  somewhat,  thickens    a  httle  and   acquires  a    rose-red 

colour,  while  the  inner  portion  is  semi-fluid  and  of  a  pinkish 

tinge.      The  collection  of  the  exuded  juice  takes  place  early 

on  the  morning   following   the   scarification.  In  Bengal  it  is 

performed  by  a  small  sheet  iron  scoop  (sutwaj^^f;),  which  is 


*  In  tome  parts  of  Bengal  horizontal  incisions  are  adopted  as  in  Asia 
Minor.    In  Mysore  thorns  are  used  for  scratching  the  capsules. 
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twice  drawn  briskly  upwards  over  each  incision,  and  a  finger 
run  over  the  incisions  to  close  thein.  The  opium  thus  collected 
is  from  time  to  time  emptied  into  an  earthen  or  brass  vessel. 

The  fresh  opium  as  collected  contain^  about  50  per  cent,  of 
moisture.  The  average  quantity  yielded  per  scarification  is 
perhaps  10  grains,  while  a  single  healthy  plant  under  favour- 
able circumstances  yields  about  75  grains  opium  in  from  5  to  8 
scarifications.  .  The  average  yield  of  opium  per  bigha  obviously 
varies  from  year  to  year.  In  1886-87,  the  average  produce  in 
Benares  was  5  seers  3  chittacks  and  2  katchas  and  in  Bihar 
4  seers  bi  chittacks. 

When  the  vessel  containing  recently  collected  semi-fluid  opium 
is  tilted  and  allowed  to  remain  for  some  time  in  that  position,  a 
blackish  fluid  having  a  peculiar  odour  separates :  this  is  termed 
pasewha  (q%w).  Pas'ewha  is  not  always  found  in  opium  ;  it 
is  only  produced  under  peculiar  atmospheric  conditions.  It  is 
never  present  when  a  strong  westerly  wind  blows,  or  when  no 
dew  is  deposited.  The  yield  of  opium  under  these  circumc 
stances  is  small  owing  to  the  incision  in  the  capsule  being  quickly 
sealed  up  by  the  juice,  which  rapidly  concretes,  and  is  entirely 
free  from  pasewha.  Where  the  deposition  of  dew  on  the  other 
hand  is  considerable,  pasewha  is  formed.  The  pasewha  pre- 
sent in  opium  is  carefully  separated ;  if  allowed  to  remain,  tho 
opium  is  injured  in  colour,  texture,  and  aroma,  and  it  becomes 
unsuited  for  the  Chiua  market,  although  the  drug  is  perfectly 
pure.  Opium  containing  any  amount  of  pa^etv^/ a  is  subject  to 
"  penalty  batta,*'  which  consists  in  a  deduction  of  from  ^'^th  to 
.^*4ths  of  the  value  of  the  whole  weight  of.  opium  tendered  by 
the  cultivator. 

The  opium  freed  partially  or  completely  from  pasewha  is 
exposed  to  the  air  in  the  shade,  and  turned  occasionally  so  as 
not  to  injure  the  grain,  until  it  reaches  approximately  the 
required  consistency,  when  it  is  taken  to  the  head  or  one  of  the 
Bub'factories,  as  already  described. 

The  stems  and  leaves  of  the  poppies  are  left  standing  after 
'  removal  of  the  capsules,  till  perfectly  dried  by  the  hot  winds. 
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when   they    are  collected  and  crushed  into  a  <X).'»rse  powder, 
termed  trashy  employed  for  packing  opium  for  the  Chiua  market. 

•     The  opium,  as  received  from  the  cnltivators  at  the  sub-fac- 
tories, varies  in  consistence,  and  is  divided  into  six  classes,  while      -  ! 
the  final  classification  of  the  drug  is  determined  at   the  .head  j 
factory,  where  the  opium  is  finally  classified  in  12  classes.     The 
classification  of  the  drug  depends  upon  the  percentage  of  solid 
opium   present  when   a   sample  is  dried   at  200°  P.      Thus  i 
opium  containing  20  per  cent,  o/  moisture   would  be  termed                     < 
opium  of  80  degrees  consistence.     In  the  classification  of  opium 
each  class  of  opium  has  a  range  of  three  degrees.     The  opium 
received  into  the   factory  may    vary  in   consistence  from  81 
degrees  and  upwards  to  50  degrees  or  less,  all  opium  contfiui- 
ing  only  50  percent,  and  under  ofsolid  opium  being  included  in 
one  class,  called   ''Pani-imez^^*  while  opium  above  81  degrees 
is   designated    ^' above  Bala-haahi  cfar  aivot.**     The  assay  of 
opium  for  moisture  is   performed   by  placing  100  grains  on  a 
plate,   which  is  placed  on  a   steam    table,   the    opium  being 
constantly  rubbed  with  a  spatula  till   it  is  reduced  to  powder.  ' 
The  temperature  to  which  the  opium  is  exposed  does  not  exceed 
200°  F. 

The  opium  received  into  the  head  factory  is,  after  cart^ful 
examination  for  adulteration,  and  assay  for  moisture,  placed 
in  large  stone  vats,  according  to  the  class  to  which  it  belongs. 
The  classification  of  opium  is  of  considerable  consequence, 
because  Benares  and  the  Bihar  Factory  have  each  to  prepare 
opium  for  the  China  market  of  a  fixed  consistence,  the  stand- 
ard for  Bihar  being  75  degrees  and  for  Benares  70  degrees  con- 
sistence :  and  it  is  by  the  admixture  of  opium  of  variou- degrees 
of  consistence  that  these  standards  are  maintained.  Although 
.  the  standards  for  the  two  districts  are  fixed,  a  latitude  of  '5 
of  a  degree  above  or  below  the  standard  is  permitted,  as  it  is 
practically  impossible  to  exactly  .hit  off  the  exact  standard 
when  manipulating  such  large  quantities  of  the  drug — nearly 
three  tons  — as  are  daily  required  for  caking.  In  very  dry  sea- 
sons, the  opium  being  of  high  consistence,  a  portion  may  have  to 
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be  caked  one  or  more  degrees  above  standard,  but  auder  such 
circumstances  the  standard  weight  of  opium  1  seer  7^  chittacks 
mdst  be  placed  in  each  cake,  no  reduction  in  weight  being' 
allowed  for  increase  in  consistence.  Taking  the  Benares  Agency 
for  example,  where  the  daily  manufacture  of  cakes  amount  to 
about  20,000,  to  cak'aat  one  degree  above  the  limit  would  entail 
a  loss  to  Government  of  Rs.  1,260  a  day. 

The  opium  received  into  the  head  factories  is  employed  for  the 
manufacture  of  China  provision,  abkari,  and  medicinal  opium, 
while  at  Ghazipur  certain  varieties  are  used  for  the  extmction 
of  alkaloids. 

To  prepare  opium  for  tte  China  market  a  certain  number  of 
vats  are  selected,  and  samples  assayed  for  moisture.  The  con- 
tents of  those  vats  which  will  give  when  mixed  together  in 
certain  proportions  opium  of  69*3  or  69*4  degrees  for  Benares, 
are  equally  distributed  over  other/  vats,  called  alligation  vats, 
the  opium  is  well  mixed  by  men  walking  about  in  it  and  knead- 
ing it  with  their  feet  and  with  rakes.  The  opium  is  then 
renjoved  to  the  caking  vats,  and  is  again  kneaded-  on  the 
following  morning,  when  samples  from  each  vat  are  assayed ; 
should  the  whole  of  the  assays  come  out  above  69'5°  and  under 
70*50^,  the  opium  is  ready  for  caking. 

The  manufacture  for  the  China  market  consists  in  enveloping 
a  portion  of  standard  opium  in  leaves  agglutinated  by  a  mixture 
of  opium  and  water  called  lewa  (^).  Lewa  consists  of  dirty 
but  otherwise  pure  opium  broken  down  in  water  in  which  the 
opium  vessels  have  been  washed^  and  which  is  technically 
called  dhoi  {Hf\),  about  8  per  cent,  oipasewha  being  added  to 
render  the  lewa  glutinous.  Lewa  contains  from  52*5  to  53'5  per 
cent,  of  solid  matter.  The  opium^  leaves,  and  lewa  are 
accurately  weighed  for  each  cake.*  The  finished  cake  resembles 
a  Dutch  cheese  in  size  and  shape  ;  it  is  rolled  in  a  little  fine  trash 

•At  Benaret  the  following  materials  are  used  for  making  a  cake': — Stan- 
dard opium  at  70  degrees,  I  seer  7'5ehittacks;  Lewa  nt  53°,  4'5chittacks; 
Leaves,  5  chittacks ;  Water,  6  chittackt ;  Trtuh,  25  chittacks— Total  weight 
ondaj  of  mauufactiure,  2  seers  \7h  chittacks. 
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and  placed  in  an  earthen  cup  of  the  4same  sis&e  as  the  mould  in 
which  it  was  originally  made,  and  exposed  to  the  sun  ;  this 
fexposuro.  is  continued  for  two  or  three  days,  the  cakes  being 
constantly  turned  and  carefully  examined.  One  man  assisted 
by  a  child  will  turn  ou^  about  70  cakes  in  four  hours,  though 
some  can  turn  out  90  to  100.  After  having  dried  the  cakes 
partially  by  exposure  to  the  sun,  they  are  removed,  still  in  thin 
earthen  cups,  to  the  cake  godowns,  where  they  are  kept  on  racks, 
and  constantly  turned  and  rubbed  with  dry  trash.  In  September 
the  cakes  are  finished  at  the  Benares  Factory  by  placing  a  fine 
Ohandtii  leaf*  on  each,  weighing  '43  of  a  chitfcack  with  '6  of  a 
chittack  of  Iswa,  At  this  period  all  bulged  and  grub-eaten 
shells,  &c.,  are  repaired.  By  Octobert  they  are  dry  to  the 
touch,  and  are  packed  in  chests,  furnished  with  a  double  tier  of 
wooden  partitions,  each  tier  with  twenty  square  compartments 
for  the  reception  of  as  many  cakes,  the  cakes  being  steadied 
and  lightly  packed  round  with  tra4ih.  All  the  joins  in  the  box 
are  secured  by  cloth  and  pitch,  and  a  cover  of  coarse  canvas 
sewn  on. J 

Abkari  opium  is  the  opium  prepared  for  local  consumption; 
it  is  pure  opium  dried  by  exposure  to  the  sun  in  shallow 
wooden  trays,  with  constant  stirring,  until  its  consistence  is 
90^ ;  it  is  then  accurately  weighed  into  quantities  of  one  seer, 
which  are  pressed  into  square  blocks  ;  the  blocks  are  wrapped, 
in  Nipal  paper,  slightly  oiled  with  poppy  oil,  and  packed  in 
boxes  containing  60  cakes. 

Medicinal  opium  is  pure  opium  of  good  colour  and  aroma, 
and  free  from  pasewha.  It  is  reduced  to  powder  by  being 
placed  on  plates  which  are  heated  on  a  steam   table,  and  the 

*  A  person  Accustomed  toliaDtile  Indian  opium  can,  by  the  appearance 
imparted  to  a  Benares  cake  by  this  last  leaf,  distinguish  it  from  a.  Patna  one. 

t  Theoretical  weight  of  a  Benares  cake  fit  for  packing  :  Standard  opium  in 
cake  at  70^  1  seer  7*5  chittacks;  Opium  in  lewa,  3  75  chittacks ;  Leaves, 
5'43  chittacks;  Fme  trash,  '5  chittacks. 

J  A  packed  chest  of  Benares  opium  weighs  3  raaunds  26  seers  1  chittack, 
and  contains  40  cakes,  weighing  on  the  average  2  maunds  8  chittacks. 
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opiam  constantly  rubbed  with  a  steel  spatula  till  a  dry  powder 
is  obtained. 

Adulteration  of  Opium,.* — The  articles  used  by  the  culti- 
vator for  adulterating  opium  may  be  classified  as  follows  : — 

1.  Adulteration  with  fresh. green  parts  of  the  poppy  plant, 
including  watery  extracts. 

2.  Adulteration  with  foreign  extractives,  and  vegetable 
matter,  such  as  the  inspissated  juice  of  the  Opuntia  Dillenii  and 
Calotropis  gigantea,  extracts  of  the  tobacco  plant,  datura  and 
hemp. 

8.  Gums  and  resinous  matters.  A  gum  resin  derived  from 
different  varieties  of  Ficu»,  and  called  Lassa,  The  resin  of  Shorea 
rohusta  (s&\),  pulp  of  Bael  fruit,  gum  from  seeds  of  Talim- 
khana  {Hygraphylla  spinosajj  tamarind  pulp,  gum  from  Acacia 
arabica, 

4.  Farinaceous  admixtures,  including  linseed,  poppy  seed, 
seeds  of  leguminous  plants,  and  esculent  tubers  and  roots. 
The  starchy  matter  is  often  heated  for  a  long  time  before  being 
used ;  hence  iodine  reaction  may  fail. 

5.  Vegetable  substances  containing  tannin  and  colouring 
matters.  Catechu,  "Gab*^  (Diospyros  embryopteris,  juice  of 
fruit),  turmeric,  flowers  of  Bama  latifolia,  betel-nut,  extract  of 
pomegranate  bark. 

6.  Saccharine  matter;  vegetable  oils  and  ghee;  soot, 
charcoal,  and  semi-burnt  opium  ;  cotton  and  paper ;  cowdung ; 
earthy  and  siliceous  matter;  pounded  burnt  bricks;  impure 
carbonate  of  soda,  &c« 

Opium  found  to  be  seriously  adulterated  may  be  confiscated, 
or  a  fine  can  be  levied.  At  the  Benares  Agency,  during 
1868-69,  the  gross  receipt  of  opium  of  all  kinds  amounted  to 
39,893  maunds,  out  of  which  fines  were  levied  on  181  maunds, 
as  being  ''  inferior  opium,"  and  on  71  maunds  on  account  of 

*  Memorandum  by  the  late  Surgeon-Major  Sheppard,   Principal  Assistant 
Opium  Agent,  Benares. 
11 
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paseivha^  while  34  maands  were   confiscated  owing  to  serions 
adulteration. 

Makufactubk  or  Alkaloids.* — The  opinm  nsed  at  Ghazipore 
for  mannfactnre  of  alkaloids,  consists  of  confiscated  opinm  so 
adalterated  as  to  be  unfit  for  provision  or  abkari  purposes ; 
adulterated  contraband  opinm  and  dhoi.  The  average  amount 
of  opinm  used,  taking  the  figures  for  three  years  from  1886 
to  1888,  amounts  to  about  16,626  lbs.  annually. 

The  yield  of  alkaloids  during  1887-88  was  as  follows: — 

Hydrochloraic  of  Morphia... 242  lbs.  14i  oz. 
Acetate             „       ;,        ...   34   „     11      „ 
Sulphate           „       „        ....19„     lOJ    „ 
Codeine 30   „     ipi    „ 

No  narcotine  has  been  manufactured  since  1881-82,  there 
being  no  demand  for  it.     In  1S79-80,  the  yield  was  188  lbs. 

Morphia  is  manufactured  by  the  Gregory-Bobertson  system 
modified  in  a  few  minor  details.  The  opium  is  steeped  in 
small  vats  with  water,  and  the  liquor  passed  through  blanket 
filters  :  the  maceration  of  the  residue  is  repeated  until  the 
filtrate  is  colourless.  The  mixed  filtrates  are  evaporated  by 
steam  to  a  thin  syrupy  consistence.  Chloride  of  calcium  is 
then  added  in  the  proportion  of  about  5  per  cent,  of  the  weight 
of  the  opium  used,  and  the  mixture  evaporated  until  it  solidifies 
on  cooling.  Tlie  crystalline  magma  is  then  powerfully  pressed. 
The  dry  cake  is  dissolved  in  boiling  distilled  water,  filtered, 
and  the  filtrate  evaporated  until  it  solidifies  on  cooling. 
Pressure  is  again  applied  to  the  magma ;  and  the  resulting 
cake  again  dissolved  in  water,  and  this  process  is  repeated 
perhaps  a  dozen  times,  until  the  cake  is  almost  white.  The 
expressed  mother  liquors  are  again  worked  up  for  morphia. 
The  nearly  white  cake  is  finally  dissolved  in  boiling  distilled 
water,  and  ammonia  in  slight  excess  added.     The  precipitate  is 

*  Mr.  Gregory,  Offg.  Principal  Assisttnt  Opium  Agent,  Benares,  has 
kindly  furnitibed  the  information  regarding  the  manufacture,  &c.,  of  alkaloids 
as  ronductefl  at  GhHzipore. 
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collected  and  worked  with  cold  distilled  water^  ahtil  it  ceases 
to  give  the  reaction  for  chlorides.  The  precipitated  morphia 
is  then  neutralized  with  hydrochloric  acid^  and  the  solution 
crystallised.  The  crystals  are  pressed,  and  mixed  with  twice 
their  weight  of  water,  and  wood  charcoal*  added  in  the 
proportion  of  2  oz.  to  each  lb.  of  the  mass.  This  mixture  is 
heated  to  200°  P.  for  about  twenty  minutes,  and  then  filtered. 
On  cooling  the  hydrochlorate  of  moi-phia  separates  in  crystals. 
Codeia  is  obtained  from  tho  mother  liquor  left  after  the 
precipitation  of  the  morphia  by  ammonia.  The  liquor  is 
concentrated  to  a  moist  mass  and  strongly  pressed  ;  the  cake 
is  moistened  with  water  and  again  pressed,  and  tbis  is  repeated 
until  the  alkaloid  is  nearly  white.  The  cake  is  broken  up  in 
water,  and  caustic  potash  added  in  considerable  excess.  The 
codeia  separates  in  crystals  slightly  coloured.  It  is  finally 
purified  by  crystallisation  from  alcohol.  Narcotine  is  obtained 
by  digesting  with  hydrochloric  acid  the  insoluble  residue  left 
by  the  action  of  water  on  opium,  and  precipitating  with 
ammonia.  The  impure  narcotine  is  purified  by  repeated 
solution  and  crystallisation  from  alcohol,  and  decolorised  by 
charcoal. 

The  opium  used  in  Western  India  is  known  as  Malwa ;  it  is 
collected  in  the  province  of  that  name,  and,  besides  supplying 
local  markets,  is  largely  exported  to  China.  The  following 
account  of  the  cultivation  of  the  Poppy  in  Malwa  is  given  by 
Dr.  Impey,  who  resided  there  for  three  years : — "  For  the 
successful  cultivation  of  opium,  a  mild  climate,  plentiful  irriga- 
tion, a  rich  soil,  and  diligent  husbandry,  are  indispensable. 
In  reference  to  the  first  of  these,  Malwa  is  placed  most 
favourably.  The  country  is,  in  general,  from  1,300  to  2,000 
feet  above  the  level  of  the  sea;  the  mean  temperature  is 
moderate,  and  range  of  the  thermometer  small.  Opium  is 
always  cultivated  in  ground  near  a  tank  or  running  stream, 

*  Charcoal  from  the  Buteafrandosa  it  used ;  it  was  selected  on  account 
of  iti  comparative  freedom  from  saline  matter.  Though  wood  charcoal 
potsesset  feebler  decolorizing  power  than  animal,  it  had  to  be  used  on 
account  of  native  prejudice  against  animal  charcoal. 
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BO   as  to    be  insured   at  all   times  of   an    abundant  supply 
of  water.    The  rich  black  loam  supposed  to  be  produced  by  the 
decomposition  of  trap,  and  known  by  the  name  of  cotton  soil, 
is  preferred  for  opium  ;  though  fertile  and  rich  enough  to  pro- 
duce thirty  successive  crops  of  wheat  without  fallowing,  it  is  not 
sufficiently  rich  for  the  growth  of  the  poppy  uutil  well  manured ; 
there  is,  in  fact,  no  crop  known  to   the  agriculturist,  unless 
sugar-cane,  that  requires  so  much  care  and  labour  as  the  poppy. 
The  ground  is  first  four  times  ploughed  on  four  successive  days* 
then  carefully  harrowed,   when   manure,  at  the   rate  of  from 
eight  to  ten  cart-loads  an  acre,  is  applied  to  it  ;  this  is  scarcely 
half  what  is  allowed  to  a  turnip  crop   in  Britain.     The  crop  is 
after  this  watered  once   every   eight   or  ten  diiys,  the  total 
number  of  waterings  never  exceeding  nine   in  all.     One  bigha 
takes  two  days  to  soak  thoroughly  in  the  cold  weather,  and 
four  as  the  hot  season  approaches.     Water  applied   after  the 
petals   drop  from  the  flower  causes  the  whole  to  wither  and 
decay.     When  the  plants  are  six  inches  high,  they  are  weeded 
and  thinned,  leaving  about  a  foot  and  a  half  betwixt  each  plant ; 
in  three  months  they  reach  maturity,  and  are  theh  about  four 
feet  in   height  if  well  cultivated.     The   full-grown   seed-pod 
measures  three  and  a  half  inches  vertically,  and  two  and  a  half 
in  horizontal  diameter.    Early  in  February  and  March  the  bleed- 
ing process  commences.     Three  small  lancet-shaped  pieces  of 
iron  are  bound  together  with  cotton,  about  one-twelfth  of  an 
inch  alone  protruding,  so  that  no  discretion  as  to  the  depth  of 
the   wound  to  be  inflicted  shall  be  left  to  the  operator ;  and 
this  is  drawn  sharply  up  from  the  top  of  the  stalk  at  the  base  to 
the  summit  of  the  pod.     Three  sets  of  people  are  so  arranged, 
that  each  plant  is  bled  all  over  once  every  three  or  four  daya, 
the   bleedings   being  three  or  four   times   repeated    on  each 
plant.     This    operation   always  begins  to  be   performed  about 
three  or  four  o'clock  in  the  afternoon,  the  hottest  part  of  the 
day.     The  juice  appears  almost  immediately  on  the  wound 
being  inflicted,  in  the  shape  of  a  thick,  gummy  milk,  which  is 
soon  thickly  covered  with  a  brown  pellicle.     The  exudation  is 
greatest  over-night,  when  the  incisions  are  washed  and  kept 
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open  by   the  dew.     The  opium   thus   derived  id   scraped  oflF 
next  morning  with  a  blunt  iron   tool  resembling  a  cleaver 
in   miniature.     Here  the    work   of  adulteration    begins — the 
scraper  being  passed  heavily  over  the  seed-pod,  so  as  to  carry 
with  it  a  considerable  portion  of  the  beard,  or  pubescence,  which 
contaminates  the  drug  and  increases  its  apparent  quantity. 
The  work  of  scraping  begins  at  dawij,  and  must  be  continued 
till  ten  o'clock  ;  during  this  time  a  workman  will  collect  7  or 
8  ounces  of  what  is  called  *  chick.'*     The  drag  is  next  thrown 
into  an  earthen  vessel,  and  covered  over  or  drowned  in  linseed 
oil  at  the  rate  of  two  parts  of  oil  to  one  of  chick,  so  as  to 
prevent  evaporation.     This  is  the.second  process  of  adultera- 
tion, the  ryot  desinng  to  sell  the  drug  as  much  drenched  with 
oil  as  possible,  the  retailers  at  the  same  time  refusing  to  pur- 
chase that  which  is  thinner  than  half-dried  glue.     One  acre  of 
well  culivated  ground  will  yield  from  70  to  100  pounds  of  chick. 
The  price  of  chick  varies  from  3  to  six  rupees  a  pound,  so  that 
an  acre  will  yield  from  200  to  600  rupees'  worth  of  opium  at 
one   crop.     Three  pounds   of  chick   will   produce  about  two 
pounds  of  opium,  from  the  third  to  the  fifth  of  the  weight  being 
lost  in  evaporation.    It   now  passes   into  the  hands  of  the 
Bunneah',  who  prepares  it  and  brings  it  to  market.     From  25 
to  50  pounds  having  been  collected  is  tied  up  in  parcels  in 
double  bags  of  sheeting  cloth,  which  are  suspended  from  the 
ceiling  so  as  to  avoid  air  and  light,  while  the  spare  linseed  oil 
is  allowed  to  drop  through.     This  operation  is  completed  in  a 
week  or  ten  days,  but  the  bags  are  allowed  to   remain  for  a 
month  or  six  weeks,  during  which  period  the  last  of  the  oil 
which  can  be  separated  comes  away,  the  rest  probably  absorbs 
oxygen  and  becomes  thicker,  as  in  paint.     This  process  occu- 
pies from  April  to  June  or  July,  when  the  rains  begin.     The 
bags  are  next  taken  down,  and  their  contents  carefully  emptied 
into  large  vats  from  10  to  15  feet  in  diameter  and  six  or  eight 
inches  deep.     Here  it  is  mixed  together  and  worked  up  with 

*    (^  chick,  a  common  term  in  Western  India  for  the  itieky  juice  of 
.any  plant. 
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the  hands  5  to  6  hours^uotil  it  has  acquired  an  uniform  colour 
and  consistence  throughout^  and  become  tough  and  capable  of 
being  formed  into  masses.  This  process  is  peculiar  to  Malwa, 
It  is  now  made  up  into  balls  of  from  8  to  10  ounces  each,  these 
being  thrown,  as  formed,  into  a  basket  full  of  the  chaff  of  the 
seed  pods.  It  is  next  spread  on  ground  previously  covered 
with  leaves  and  stalks  of  the  poppy ;  here  it  remains  for  a 
week  or  so,  when  it  is  turned  over  and  left  to  consolidate, 
until  hard  enough  to  bear  packing  ;  it  is  ready,  for  weighing 
in  October  or  November,  and  is  then  sent  to  market.  It  is 
next  packed  in  chests  of  150  cakes,  the  total  cost  of  the 
manufacbure  at.  the  place  of  production  being  about  rupees  14 
per  chest.'*  The  greater  part  of  the  opium  produced  in  Malwa 
is  consumed  by  opium-eaters.  Besides  linseed  oil  Malwa  opium 
is  often  adulterated  with  starch,  and  inferior  satuples  with 
some  of  the  substances  already  mentioned  as  used  to  adulterate 
opium  in  Bengal. 

Description. — China  investment  or  provision  opium 
varies  in  colour  according  to  the  amount  of  pasewha  (q%^) 
present,  and  the  district  from  which  it  has  been  obtained.  The 
colour  may  vary  from  dark  brown  to  rich  dark  chestnut ;  when 
viewed  in  thin  layers,  it  is  translucent ;  odour  rich,  agreeable, 
and  somewhat  fruity ;  taste  hot  and  bitter.  If  a  small  portion 
be  rubbed  between  the  finger  and  thumb  for  a  few  seconds^  it 
draws  out  into  long  threads,  and  from  their  number,  fineness, 
and  tenacity,  the  Chinese  form  their  first  estimate  of  the  value 
of  the  drug.  The  Abkari  opium,  in  square  cakes,  has  a  very 
much  darker  colour  and  less  pleasant  odour  than  provision 
opium,  its  consistence  is  also  greater,  and  it  can  with  some 
little  difficulty  be  moulded  between  the  fingers.  The  medici- 
nal opium  occurs  as  a  chocolate  coloured  finely  granular  powder. 

Malwa  opium  occurs  in  round  or  slighHy  flattened  balls, 
weighing  about  ten  ounces  each,  and  covered  externally  with 
some  of  the  chaff  from  the  capsules  ;  its  consistence  is  about 
the  same  as  that  of  average  Smyrna  opium ;  appearance  of 
section  homogeneous ;  colour  dark  brown ;  odour  like  that  of 
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Smyrna  opium.  Poppy  capsules  as  found  in  Indian  commerce 
are  mucli  broken,  and  appear  to  have  been  beaten  to  extract 
the  seeds,  the  fragments  are  marked  by  triple  or  quadruple 
incisions,  usually  longitudinal,  but  sometimes  transverse.  The 
seeds  are  reniform,  very  small,  usually  white,  but  sometimes 
grey,  a  little  over  one  millimetre  long.  The  testa  is  composed 
of  six-sided  scale-like  cells,  the  albumen  is  oily,  and  encloses 
a  curved  embryo  composed  of  two  cotyledons  and  a  radicle  of 
equal  length ;  the  taste  is  sweet  and  oily. 

Poppy  oil  is  of  a  pale  golden  colour,  inodorous,  of  agreeable 
flavour  and  soluble  in  25  parts  of  cold  sind  6  of  boiling  alcohol. 
Its  chemical  constitution  is  similar  to  linseed  oil ;  saponification 
equivalent  290.  Its  specific  gravity  is  '924  to  '927  at  15*5  0. ; 
it  solidifies  at  — 18®  C.  j  does  not  easily  become  rancid ;  the  oil 
is  present  in  the  seeds  to  the  extent  of  about  50  per  cent.,  but 
by  the  native  process  much  less  than  this  is  extracted,  the  yield 
under  favourable  circumstances  amouuting  to  about  14  ozs. 
from  4  lbs.  of  seed.  It  is  used  as  a  substitute  for  olive  oil  by  the 
Military  Medical  JBstablishments,  but  being  a  drying  oil  it  is 
not  nearly  so  well  suited  for  medicinal  use  as  the  oil  of  Arachia 
hypogoea.     It  is  also  used  to  adulterate  olive  oil. 

Microscopic  structure — Opium  of  good  quality,  macerated  in 
glycerine,  shows  numerous  prismatic  crystals,  some  of  them 
itL  tufted  bundles ;  a  few  large,  refractive  globular  bodies  are 
seen  which  have  a  resinous  appearance,  and  here  and  there 
objects  which  appear  to  be  starch  grains;  the  remainder 
consists  chiefly  of  amorphous  particles,  but  mixed  with  them  are 
some  fragments  of  vegetable  tissue  (epidermis  and  fibre  from  . 
the  capsules).  Of  eight  kinds  of  Indian  opium  examined  by 
Fliickiger  five  contained  distinct  crystals,  two  are  described  as 
not  distinctly  crystalline,  and  of  one  it  is  not  stated  whether  it 
was  crystalline  or  not.  His  sample  of  Malwa  opium  must 
have  been  of  inferior  quality,  as  the  best  shows  numerous 
crystals. 

Chemical  composition. — The  alkaloids  which  have  been 
separated  from  opium  are  Hydrocotarnine,   C**  H*^   NO'; 
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Morphine,  C'7  H*^  NO';  Pseudomorphine,  C«'  H»9  NO*; 
Codeine,  C>8  H^*  NO^;  Thebaine,  C»9  H^'  NO';  Protopine, 
Cfio  H»9  NO*;  Laudanine,  C^o  H^^  NO*;  Codamine,  0^  W^ 
NO*;  Papaverine,  C^  H^^  NO*;  Rhceadine,  0^'  H^^NO^; 
Opianine,  C^*  W  NO^ ;  Meconidine,  C«'  H'^'  NO*;  Crypto- 
pine,  02 »  H25  NO*;  Laudanosine,  C^^  H«7  NO*;  Narcotine, 
0"  H"  NO^  Lanthopine,  C^'  H«*  NO*;  Narceine,  C«' 
H29  N09.,  Gnoscopine,  C*  H'^  N^O^^.  A  bitter  principle, 
Meconin,  C*°  B[*°  0*,  is  also  present  in  opium,  accompanied 
by  Meconic  acid,  C  H*  0'. 

Porphyroxin,  first  described  by  Merck,  occurs  in  East  Indian, 
in  Smyrna,  and  probably  other  opiums.  The  principle  is  of 
interest)  because  it  has  the  property  of  being  reddened  by 
hydrochloric  acid,  a  reaction  which  has  been  utilized  for  many 
years  in  testing  for  opium  in  medico-legal  analysis  in  the 
Bengal  Chemical  Examiner's  Department.  In  testing  viscera 
for  opium  the  ethereal  extract  obtained  by  Stasis  process  is 
-evaporated  in  a  porcelain  capsule,  and  the  dry  residue  moistened 
with  dilute  hydrochloric  acid  ;  on  the  application  of  a  gentle 
beat  a  red  coloration  is  developed  should  opium  be  present.  A 
good  plan  of  applying  the  test  is  to  place  on  the  bottom  of  the 
capsule  containing  the  dry  ether  extract,  a  very  small  watch 
glass  moistened  with  a  few  drops  of  concentrated  hydrochloric 
acid,  the  capsule  is  then  covered  with  a  glass  plate;  after  stand- 
ing some  time  a  red  or  violet  reddish  coloration  appears  on  the 
sides  of  the  capsule  should  porphyroxin  be  present.  The  appli- 
cation of  heat  is  unnecessary  when  the  testis  applied  in  this 
manner.*  The  chemical  composition  of  porphyroxin  appears 
to  be  a  matter  of  some  uncertainty ;  according  to  0.  BTesse  it 
is  a  mixture  of  several  distinct  principles.  Pedler  and  Warden 
isolated  in  1886  from  Bengal  opium  a  neutral  principle  inso- 
luble in  water,  but  dissolving  in  ether,  chloroform,  benzol,  &c., 
and  yielding  solutions  which  exhibited  a  magnificent  blue 
fluorescence.    The  morphine  in  opium  is  combined  with  meconic 

*  It  18  necessary  to  note  that  this  test  is  only  employed  as  a  corroborative 
one  for  the  presence  of  opium. 
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jicid.  The  natare  of  these  two  substances  was  made  known  by 
Sertiirnerin  181(),whoatthesametime|)ointedoutthe  difference 
between  raorphia  and  narcotine,  a  substance  which  had  been 
discovered  in  opium  by  Derosne  in,  1803  and  also  by  S^guin. 
There  can  be  no  doubt  that  these  two  chemists  also  obtained 
morphine,  but  failed  to  distinguish  it  from  narcotiue.  Warden 
(Ghem.  News,  38,  146,)  has  examined  the  ash  of  Behar  opium. 
It  was  of  a  light  grey  colour  and  contained  -857  percent,  of 
charcoal,  which  was  deducted  before  calculating  the  percentage 
composition,  which  is  asfoUows:— Fe'  0^  1-983;  CaO.  7-134 ; 
MgO,  2-310;  K«  O,  37-240;  Na«  0,  1-700;  SO'  23-141; 
P''  0^  10-902;  Si  0^,  15-274.  There  were  also  traces  of 
alumina,  manganese,  carbon  dioxide  and  chlorine  present. 
.  The  examinations  of  rarious  kinds  of  Indian  opium  con- 
ducted by  Dr.  Buri  in  Prof.  Fluckiger's  laboratory  {Phaitn. 
Joum.,  April  24,  1875,)  gave  the  following  results:  — 


^13 


r 

oB 

-^ 
ft 


04 


a — Ethereal  extract,  i.e,  residue 
dried  after  the  eTaporation 
of  the  ether    

b— Crude  narcotine 

c — Wax : difference  between  a&h 

d — Purified  narcotine   .  

«— Crude  morphine 

/—Purified  morphine  


24-2 
100 
U-2 

4-0 
11-2 

8-6 


20-6 
7-6 

13  0 
4-5 

10-8 
4-6 


14-1 
7« 
6  5 
4-7 

14-4 
6-1 


17-4 
8-0 
9-4 
8*1 

3 -8 


20  4 

9-7    . 

10  7!  . 

5-47- 


8-2 


6-07 


25-0 

10-8 

14-8 

6-4 

7-1 


Professor  Fliickiger  remarks  : — 

"The process  for  the  estimation  of  narcotine  and  morphine 
was  that  described  in  the  Pharmacographia,  p.  59.  The  extract 
a  of  the  above  table  is  that  afforded  by  means  of  boiling  ether, 
with  which  the  powdered  opium  had  almost  absolutely  been 
exhausted  by  r^eating  the  treatment  with  ether  from  about 
twenty  to  thirty  times.  The  extract  remaining  after  the  evapo- 
ration of  the  ether  was  boiled  with  acetic  acid,  1  -04  sp.  gr.  This 
12 
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liquid,  after  the  acid  had  been  driven  off,  yielded  h,  crude; 
narcotine,  as  a  crystalline  brownish  mass.  It  was  washed  with 
ether,  and  then  afforded  d,  purified  narcotine.  Under  c  the 
difference  between  a  and  6,  representing  the  amount  of  waxy 
matter,  is  calculated.  It  includes  also  the  oily  matter,  with 
which  the  Persian  opium  is  impregnated,  as  well  as  a  little  wax 
in  the  case  of  sample  I. 

In  exhausting  the  opium  with  ether,  a  slightly  yellowish 
fluid  is  obtained,  which  displays  a  bluish  fluorescence,  due  to 
an  unknown  constituent  of  the  drug. 

Before  precipitating  the  morphine,  the  aqueous  solution  was 
concentrated  in  order  to  get  a  smaller  volume. 

"  It  afforded  e,  the  crude,  dried  morphine,  which,  after  twice 
or  three  times  repeated  recrystallization,  •  finally  furnished  /, 
purified  morphine.  This  purification  of  morphine  cannot  be 
performed  without  a  loss  of  morphine;  the  real  practical 
percentage  of  that  alkaloid  may  therefore  more  correctly  be 
regarded  as  somewhat  superior  to  the  figure/.  It  would  be  " 
desirable  to  apply  a  process  furnishing  the  exact  percentage ; 
yet  there  is,  as  far  as  I  know,  no  such  method  thoroughly 
satisfactory.  I  have  been  struck  with  the  very  large  discre- 
pancy, in  the  Indiaii  opium,  of  the  figures  under  e  and/,  which, 
I  think,  is  larger  than  in  opium  from  Asia  Minor.  Another 
fact  well  worth  considering  is  the  usually  low  percentage  of 
morphine  of  Indian  opium,  narcotine  being  frequently  present 
to  a  larger  amount.  This  has  already  been  pointed  out  in  the 
Phai-macographia,  page  57.  It  would  appear,  however,  that 
this  18  of  no.  consequence  for  the  Chinese  consumption,  yet, 
possibly,  it  will  be  so  some  day  if  the  homo  production  of  the 
Chinese  further  increases.  Perhaps  a  more  careful  preparation 
of  the  Indian  opium  would  at  least  prove  of  importance,  not 
so  much  with  regard  to  the  smokers  of  the  drug  as  to 
the  possibility  of  extracfcing  morphine  from  Indian  opium 
profitably.  It  is  not  needful  to  point  out  that  this  would 
be  highly  desirable.^' 
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la  the  following  table  is  shown  the  analysis  of  samples  of 
Patiia  and  Behar  provision  opium»  Malwa  opium  andpa«ea;^a,* 
These  analyses  are  interesting,  as  they  indicate  the  amount  of 
extractive  obtained  by  the  action  of  cold  and  hot  water  on  the 
drag.  The  amount  of  extractive  as  well  as  the  alkaloidal 
content  varies  within  narrow  limits  from  year  to  year.  Analyses 
of  Behar  and  Patna  provision*  opium,  arranged  as  shown  in 
this  table,  are  yearly  placed  before  the  merchants  at  the  annual 
inspection  of  opium,  which  takes  place  before  the  first  sale  of 
the  season : — 


Variety  of  Opium 


so 

■u  o 

OD  O 


»   08 


«  o 

nil 

jg    O   e8    O  ri 
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^  2  §* 
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Bohar  cake  No.  1, 
manufactared  20th 
May  1888 28-43 

Benares  cake  No.  4, 
manafactared  1st 
January  1883    29*97 

Malwa  opium,  Slst 
Marcb  1883  8*56 

VasewJia  from  Benares 
District,  1880  19  75 

Pasewha  from  Benares 
District,  1888  122  00 


64-25 

63-8 
85-90 
66-81 
t2-05 


65*5i 

6«  57 
68-58 
70-40 
78-16 


6-91 

3-86 

5-91 

4-68 

6-81 

4-92 

5-04 

3-19 

4-10 

-85 

11-78 

8-23 
4-95 


Regarding  the  amount  of  morphia  in  Malwa  opium,  accord- 
ing to  Dr.  Smyttan,  formerly  Opium  Inspector,  Bombay,  the 
best  Malwa  opium  yields  8  per  cent.,  FlUckiger's  analysis 
gives  1 4'4  per  cent,  of  crude  and  6*  1  per  cent  of  purified  morphia, 
a  larger  yield  than  that  obtained  by  Mr.  Gregory,  who  only 
found  4*92  per  cent.  On  the  other  hand,  while  Fliiokiger 
foand  only  4*7  per  cent  of  narcotine,  the  Opium  Factory 
analysis  afibrds  6*81  per  cent.  Fliickiger's  analysis  of  Patna 
garden  opium,  in  which  8*6  percent,  is  given  on  the  content  of 
purified  morphia,  is  an  exceptional  yield  of  the  alkaloid  for 


*  The  analyses  of  Malwa  opium  and  pasewha  have  been  kindly  furnished 
by  Mr  Gregory  of  the  Benares  Agency. 
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Bengal  opinm.  The  analyses  of  pasewha  are  of  special  interest 
as  indicating  the  very  wide  differences  which  may  occur  in 
its  composition.   * 

Indian  Manufactured  Alkaloids.-*- We  have  examined  mor- 
phia^ codeine  and  narcotine  manufactured  at  Ghazipore. 

The  morphia  hydrochlorate  was  in  white  acicular  prisms 
of  silky  lustre  and  free  from  odour.  Dried  at  100®  C,  the 
crystals  lost  12*  74  per  cent.  The  hydrochlorate  is  usually 
stated  to  contain  three  molecules  of  water,  which  would  be 
equal  to  14"38  per  cent.  The  chlorine  calculated  as  H  CI. 
amounted  to  9*42  per  cent.,  the  sample  was  consequently 
deficient  in  combined  acid  to  the  extent  of  '3  per  cent.  The  ash 
amounted  to  '063  per  cent.  By  the  action  of  chloroform  'SI  2 
per  cent,  of  extractive  was  obtained.  The  precise  nature  of 
this  extractive  was  not  determined ;  it  probably  contained  a 
trace  of  morphia ;  it  was  tested  specially  for  narcotine  with 
negative  results.  Uncombined  morphia  to  the  extent  of  '828 
per  cent,  was  detected  in  the  sample. 

The  codeine  was  a  perfectly  white  powder,  and  free  from 
odour.  Dried  at  100^  C,  it  lost  5-16  per  cent.  The  ash 
amounted  to  '056  per  cent.  The  saturating  power  of  the 
alkaloid  for  standard  acid  corresponded  closely  with  that 
acquired  by  theory. 

The  narcotine  was  in  faintly  yellowish  crystals.  It  con- 
tained only  a  minute  trace  of  ash,  and  was  free  from  morphia.* 

The  following  statistics  of  opium-eating  at  Balasore,  in 
Orissa,  have  been  collected  by  Vincent  Richards.  He  says : — 
'*I  estimate  that  about  one  in  every  twelve  or  fourteen  of  the 
adult  population  use  the  drug ;  but  I  believe  the  habit  is  some- 
what increasing;  this  increase  in  the  consumption  of  the  drug 
dates  from  the  famine  year  1866,  and  is  not  the  result  of  a 
growing  abuse  of  it  by  individual   consumers,   but  of  a  more 

*  According  to  the  late  Surg. -Major  Sbeppard,  in  1871  the  cost  of 
narcotine  made  at  Ghazipore,  including  every  charge,  was  8  annas  11  pies  per 
ounce,  and  the  cost  of  morphia  3  annas  per  ounce. 
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extended  use  of  opium  amongst  the  general  population .     There 

can  be  no  doabt  that  opium-eating  was  greatly  resorted  to  in 

the  famine  year,    because  it   mitigated  the   suflTerings   arising 

from  hunger  and   sickness^    and   enabled  the   poor   people  to 

exist  on  less  food.     The  namber  of  opium-eaters  examined  by 

me  was  61S,  of  whom  444  were    men  and  169  women;   of  the 

44 1  men,  29  were  between  15  and  25  years  of  age,  87  between 

25  and  35  years,  165  between  35  and  45  years,  and  163  above 

45  years.     Thus,  by  far  the  greater  number  were  over  35  years 

of  age.     Of  those  above  45  years,  56  were  between  45  and  50 

years,  74between  50  and  60  years,  and  33  above  60  years.     Of 

the  169  women,  10  were   between  15  and  25  years  of  age,  33 

were  from  25  to  35  years,  47  from  35  to  45  years,  and  79  were 

above  45  years  of  age.     Here,  also,    the   proportion  of  those 

above  35   years  is  greater.     Many    weie  over  50  years  of  age 

and  not  a  few   60.     It  must  be  understood  that  the  ages  are 

not  given  as  exact;  they  are,  however,  approximately  correct, 

and  arrived  at  after  careful  inspection  and  inquiry.     These 

remarks  apply  equally  to  the    following,  though  the  periods 

are  not  likely  to  be  very  inaccurate,  as  they  embrace    such   a 

namber  of  years.     Not  a  few  mention  the  famine  year  (1866) 

as  the  time  at  which  they  first  contracted  the  habit.     Of  the 

men,  274  are  said   to  have  taken  the  drug  for  from  3  to   10 

years,  100  for  from   10  to  20  years,  48  from  *fO  to   30  years, 

and  22  for  more  than  30  years.     Of  the  women  104  for  from  3 

to   10  years,   43  for  from  10  to  20  years,  14  from  20  to   80 

years,  and  8  for  more  than  30  years.     The  average  ages  at 

which  the  habit  was  commenced  were  amongst  tha  men  from 

20  to  26  years,  and  amongst  the  women  from  24  to  30  years. 

The  majority  of  eaters  take  their  opium  twice  daily,  morning 

and   evening,   but  not  a   few  in   the.  evening   only.     Much 

depends  upon  the  dose,  and  whether  the  person  has  been  long 

addicted  to  the  habit.     The  well-to-do  people  mix   the  drug 

with  water    and  strain    before   drinking,    but   poor     people 

swallow  it  just  as  it  is  sold  by  the  opium  vendor.     The  quantity 

taken  varies  from  2  grains  to  45  or  more  daily  ;  but  as  I  shall 

•how  large  doses  are  quite  the  exception,  especially  amongst 
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the  poorer  classes.  Of  the  444  men^  266  took  from  2  to  4 
grains  daily,  151  from  4  to  12  grains,  18  from  12  to  16  grains, 
and  only  9  more  than  16  grains — average  7  grains.  Of  the 
169  women  132  took  from  2  to  4  grains,  33  from  4  to  12 
grains,  and  4  only  from  12  to  16  grains;  not  one  took  more 
than  16  grains — average  5  grains.  The  dose  when  large  has 
always  been  gradually  increased  from  the  beginning  ;  but  it  is 
not  at  all  unusual  to  find,  when  the  dose  is  small,  that  there 
has  been  no  increase  at  all.  There  is  not,  therefore,  that 
craving  for  increasing  doses,  which  is  generally  supposed  to 
exist,  nor  do  the  5  or  7  grains  as  sold  by  the  vendors 
represent  the  actual  amount  of  pure  drug,  as  it  is  not  unfre- ' 
quently  adulterated  with  catechu  and  other  substances.  T 
think  it  must  be  conceded  that  the  foregoing  data  prove  con- 
clusively that  excessive  use  of  opium  amongst  the  agricultural 
classes,  and  they  are  the  chief  consumers  in  Orissa,  is  very 
rare  indeed,  and  that  its  moderate  use  may  be,  and  is 
indulged  in  for  years  without  producing  any  decided  or  appre- 
ciable ill  effects,  except  perhaps  one  to  which  I  shall  allude 
hereafter,  though  it  is  a  question- whether  the  fact  is  not  rather 
a  blessing  from  a  humanitarian  point  of  view,  when  we 
consider  how  prone  destructive  agents,  such  as  war,  famine, 
and  pestilence  are  to  begin  their  work  of  destruction  imme- 
diately the  inciiBase  of  population  proceeds  too  rapidly. '^  As 
to  the  causes  which  first  lead  to  the  use  of  the  drug,  they  may 
be  summed  up  as  follows : — '^  Sickness,  example,  and  a  belief  in 
its  aphrodisiacal  powers.  The  majority  are  induced  to  begin 
the  habit  through  disease,  such  as  fever,  elephantiasis,  dysen- 
tery, colic,  rheumatism,  and  diarrhoea.  Some  few  asserted  that 
they  took  the  drug  to  enable  them  the  better  to*  undergo 
fatigue,  and  to  make  Jong  journeys.  There  is  one  almost 
inevitable  result  of  a  prolonged  indulgence  in  opium-eating, 
especially  if  immoderate,  namely,  a  weakening  of  the  procrea- 
tive  powers  ;  in  no  fewer  than  99  cases  out  of  125  into  which 
I  particularly  enquired  with  a  view  to  ascertaining  the  fact, 
was  this  the  case  ;  moreover,  of  the  125  married  men,  averag- 
ing 36  years  of  age,  the  average  number  of  children  to  each 
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was  111  after  eleveu  years  of  married  life.  The  average  dose 
taken  by  these  men  was  14  grs.  per  diem,  and  the  length  of 
time  they  had  been  addicted. to  the  habit  12  years.  Opium- 
eating,  at  any  rate  in  Balasore,  does  not  condnce  fco  either 
crime  or  insanity,  since  the  inhabitants  are  a  particularly  law- 
abiding  race,  and  the  insanes  are  only  0*0069  per  cent,  of  the 
popalation.'' — {Indian  Medical  Oazetie^  Vol.  XII.,  No.  9, 
August  1st,  1877.)  Our  experience  of  opium-eating  in  India, 
though  not  supported  by  statistics,  leads  us  to  form  the  same 
opinion  as  Vincent  Richards  with  regard  to  the  moderate  use 
of  the  drug.  We  believe  that  excessive  indulgence  in  it  is 
confined  to  a  comparatively  small  number  of  people  amongst 
the  well-to-do  and  wealthy  classes  of  the  community.  More 
recently  (1881),  Dr.  Moore  has  published  his  experience  of 
opium-eating  in  Rajputana,  which  supports  strongly  Richards* 
opinion. 

Opium  and  all  its  alkaloids  act  almost  exclusively  on  the 
central  nervous  system,  and  in  mammals  especially  on  the 
brain,  the  brain  symptoms  preponderating  in  proportion  as  the 
organ  is  developed  relatively  to  the  other  nerve  centres. 
When  taken  in  small  doses  there  is  first  a  stage  of  excitement 
of  the  circulation,  as  evidenced  by  the  pulse  being  fuller  and 
quicker^  aud  by  the  surface  of  the  skin  being  warm  and  flushed. 
During  this  stage  the  individual  has  the  power  of  directing  his 
energies  to  any  particular  object,  and  the  action  of  the  drug 
causes  him  to  do  well  whatever  he  wishes  to  do.  Thus,  if  he 
wishes  to  sleep,  and  surrounding  circumstances  be  favorable, 
an  agreeable  languor  followed  by  quiet  sleep  comes  on.  He 
can  be  easily  aroused  from  this  sleep,  and  after  a  few  hours 
the  effect  passes  off,  leaving,  however,  slight  headache  and 
languor,  with  dryness  of  mouth  and  slight  nausea.  If,  on  the 
other  hand,  he  wishes  to  work,  he  can  do  this  with  increased 
energy;  or,  if  he  desires  to  exert  the  mind,  he  will  find  his 
imagination  more  vivid,  his  thoughts  more  brilliant,  and  his 
power  of  expression  greater.  (Christison,)  With  moderate  doses 
the  stage  of  excitement  is  short  and  is  followed  by  deep  sleep, 
from  which  the  person  can  still  be  aroused.     The  after-effects 
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are  severe  headache^  with  nausea,  furred  tongue,  and  loss  of 
appetite.  During  the  stage  of  sleep  the  brain  is  anasmic,  both 
the  arteries  and  veins  being  empty.  With  large  doses  the  first 
stage  is  very  short.  Sleep  rapidly  follows,  becoming  deeper 
and  deeper,  and  passes  into  coma,  from  which  the  patient  can  no 
longer  be  aroused.  The  pupils  become  very  much  contracted, 
and  the  pulse  from  slow  and  full,  becomes  feeble.  Finally 
death  by  asphyxia  occurs,  the  respiration  ceasing  before  the 
heart.  It  may  occasionally  be  preceded  by  convulsions, 
though  this  is  rare.  Upon  post-mortem  examination  the 
ordinary  appearances  of  death  by  asphyxia  are  found.  (Lauder 
Br  union.) 

Although  the  symptoms  which  have  been  narrated'are  those 
usually  produced  by  opium,  yet  in  certain  individuals  the  drug 
provokes  quite  diflferent  phenomena.  One  of  the  most  com- 
mon is  an  excessive  depression  following  the  sleep  produced 
by  moderate  *doses.  The  symptoms  are  a  feeling  of  weakness 
and  prostration,  often  accompanied  by  chilliness,  dull  heads^che, 
and  giddiness,  but  especially  marked  by  intense  nausea  and 
frequent  vomiting.  In  some  cases  this  condition  of  depression 
even  replaces  the  normal  second  stage.  A  second  and.  rarer 
idiosyncrasy  towards  opium  exists  in  those  persons  who  are  ren- 
dered by  it  very  delirious,  it  may  be,  even  wildly  so.  In  certain 
cases  of  opium  poisoning,  convulsions,  either  partial  or  complete, 
have  occurred  amidst  the  more  usual  phenomena.  ( Wood, )  In 
childhood  opium  is  badly  borne  owing  to  the  preponderance  of 
the  brain  over  the  rest  of  the  body  and  the  rapidity  with  which 
absorption  takes  place.  Habit  enables  opium-eaters  to  take 
\arge  quantities  without  danger  to  life,  and  in  such  persons  the  * 
effects  of  the  drug  are  very  slowly  produced,  probably  owing 
to  a  torpid  condition  of  the  intestines  induced  by  the  habit. 
Lauder  Bruuton  suggests  that  the  morphine  of  one  dose  may 
be  converted  in  the  organism  into  oxydimorphine,  and  thus 
exert  an  antagonistic  action  to  the  next  dose.  It  has  been 
stated,  that  native  opium-eaters  eat  large  quantities  of  sweet- 
meats to  counteract  the  effects  of  the  drug. 
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Persons  suffering  from  great  pain  will  bear  very  large  doses 
of  opium ;  on  the  ofcher  hand,  in  any  disease  which  interferes 
with  excretion  opium  requires  to  be  given  with  great  caution. 

Of  the  opium  alkaloids  morphia  is  almost  purely  narcotic. 
Codeine  has  a  feebly  narcotic  action,  but  it  greatly  lessens  the 
irritability  of  the  nerves  of  the  viscera,  both  thoracic  and 
abdominal^  whence  its  value  in  cough  and  diabetes.  Narcotine 
is  nearly  related  to  codeine  in  its  action^  and  has  been  largely 
used  in  India  as  an  antiperiodic  in  doses  of  from  8  to  6  grains. 
Thebaine  approaches  strychnia  in  its  action  and  is  an  active 
poison. 

In  connection  with  the  efFects  of  opium  on  the  system^  it  is 
interesting  to  note  that  at  the  Government  Opium  Factories 
at  PatnaandGhazipore,  although  men  may  be  immersed  above 
their  knees  for  several  hours  daily  in  semi-liquid  opium^  as  in 
the  preparation  of  Uwa,  that  no  symptoms  of  the  action  of 
the  drug  on  the  system  appear  to  ensue.  Again,  during  the 
manufacture  of  opium  into  cakes  for  the  China  market^  each 
cake-maker  has  as  an  assistant  a  boy  of  from  6  to  12  years  of 
age.  By  the  end  of  the  day's  work  these  children  are  literally 
smeared  from  head  to  foot  with  lewa^  and  although  the  special 
intolerance  of  children  to  opium  is  well  established^  cases  of 
toxic  symptoms  ensuing  appear  to  be  nnknown.  In  Patna, 
and  probably  also  in  the  Ohazipore  district^  there  is  a  belief 
that  opium  cake-makers  are  especially  exempt  from  cholera. 
In  certain  instances  the  effects  of  constantly  residing  at  a  sudder 
opium  factory  appear  to  induce  a  torpid  condition  of  the  liver, 
leading  to  sob-acute  congestion. 

Note  on  Popft  Pbtals. — The  use  of  poppy  petals  in  the 
manufacture  of  the  shell  of  the  provision  opium  cakes  has 
been  already  referred  to ;  Mr  Scott'*'  states  that  the  annual 
consumption  of  poppy  petals  is  upwards  of  16,000  maunds,  for 
which  supply  the  entire  petals  of  no  less  than  4,710,400,000 
flowers  are  required.     During   1869-70,  the  sum  of  £10,235 

•  "  MawMi  of  Opiwn  Husbandry. " 
18 
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was  spent  by  Government  for  the  parchase  of  leaves  (made  from 
petals)  for  one  Opium  Agency.  The  ash  yielded  by  Behar 
poppy  petals  has  been  examined  by  Warden*;  after  dedaction 
of  carbonic  anhydride,  sand  and  charcoal,  its  composition  was 
as  follows: — 

Ferric  oxide,  8'86;  Aluminic  oxide,  1*22;  Magnesic 
oxide,  5*60;  Calcic  oxide,  10*72;  Potassic  oxide,  41*75  ;  Potas- 
sic  chloride,  12'28;  Sodio  chloride,  1"20;  Sulphuric  anhydride, 
8*85  ;  Phosphoric  anhydride,  5*61 ;  Silicic  anhydride,  1 8'86. 

The  capsules  and  seeds  of  the  poppy  are  prescribed  by 
native  doctors  in  diarrhoea  ;  the  former  retain  a  small  quantity 
of  opium.  From  the  seeds  is  made  the  8harab-i-kashk£sh  of 
the  Mahometan  physicians.f 

The  Malwa  poppy  capsules  have  been  analysed  by  Lyon,  of 
Bombay  (1879),  who  obtained  from  them  '099  per  cent,  of 
alkaloids  soluble  in  ether,  consistiug  apparently  of  narcotine, 
'028  per  cent,  of  impure  alkaloids  soluble  in  benzol,  and  '088 
of  impure  alkaloids  soluble  in  chloroform.  No  morphia  could 
be  detected  in  them  by  the  ordinary  reagents. 

Toxicology. — Opium  is  chiefly  used  in  India  for  suicide  and 
infanticide.  It  is  a  common  practice  to  swallow  oil  after  the 
opium,  and  this  is  stated  to  be  done  by  the  most  determined 
suicides,  who  knowing  that  an  attempt  will  be  made  to  recover 
them  by  treatment,  have  made  up  their  minds  to  render  it 
fruitless.  The  belief  is  that  the  oil  unites  with  the  opium  and 
makes  it  adhere  to  the  stomach  in  spite  of  emetics.  Dr. 
Center  remarks  that  it  is  possible  that  the  oil  might  act  as  a 
mild  laxative  which  would  carry  the  poison  more  rapidly  from 
the  stomach  into  the  intestines,  out  of  the  reach  of  emetics ; 
while  its  absorption  would  go  on  as  well  in  the  latter  as  in  the 

•  Chemical  News,  xzxix.,   No.  999. 
t  Take  half  a  maund  of  poppy  seeds,  soak  them  for  tweoty-foar  hours  in 
four  maunds  of  water,  then  bruise  the  seeds,  replace  them  in  the  same  water 
and  boil  down  to  one-half,  rub  on  a  strainer,  and  add  one  maund  of  sugar  to 
the  fluid  obtained.    Compare  with  Scrib.  Comp.  73. 
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former.  The  quantity  of  oil  taken  is  often  enormous.  Opium 
is  also  the  favourite  poison  for  infanticide.  Generally  a  small 
quantity  is  smeared  on  the  nipple  and  the  child  allowed  to 
suck.  For  murder  opium  is  rarely  used.  During  the  last  ten 
years  only  one  case  has  been  observed  in  Bengal  and  one  in 
the  PuBJab. 

In  Bengal  the  percentage  of  poisoning  by  opium  in  1880-81, 
was  35-9  in  270  viscera  examined ;  in  1881-82,  22*6  in  210 ; 
in  1882-83,  25*0  in  210;  in  the  remaining  nine  months  of 
1883,  19-7  in  126;  in  1884,  22-6  in  217;  in  1885,  21-3  in 
234 ;  in  1886,  19-5  in  266 ;  in  1887,  24-0  in  233. 

In  the  Punjab  the  percentage  was  in  1879,  1*8  in  162 
viscera  examined ;  in  1880,  0*5  in  1 94  ;  in  1881,  nil  in  186  ;  in 
1882,  1-9  in  201 ;  in  1883,  nil  in  194 ;  in  1884,  nil  in  200 ;  in 
1885,  nil  in  234;  in  1886,  0*35  in  272  ;  in  1887,  nil  in  228. 

In  the  North-West  Provinces  and  Oudh  it  is  impossible 
from  an  examination  of  the  Annual  Reports  to  ascertain  the 
number  of  human  viscera  examined  during  any  one  year,  all 
the  references  being  classed  as  "  cases,  *'  but  for  the  reasons 
already  given,  we  may  assume  in  the  case  of  opium,  that  the 
detections  were  made  in  human  viscera.  The  record  shows  in 
1879,  18  detections  in  156  cases;  in  1880,  18  in  173;  in  1881, 
18  in  168;  in  1882,  19  in  156;  in  1883,  12-9  in  177;  in  1884, 
11-2  in  182;  in  1885,  10-7  in  186;  in  1886,  8-2  in  170;  in 
1887,  11-6  in  171. 

In  the  Madras  Chemical  Examiner's  reports  we  find  under 
the  head  of  "Human  Cases,  Class  A,  Viscera  examined,'*  that 
in  1882  opium  was  detected  in  7  out  of  152  cases ;  in  1883,  in  9 
out  of  123  cases ;  in  1884,  in  4  out  of  85  cases  ;  in  1885,  in  6* 
out  of  81  cases ;  in  1886,  in  2  out  of  84  cases ;  and  in  1887,  in 
1  out  of  76  cases.  Under  the  head  of  *'  Suspected  Attempts  to 
Poison''  no  detections  were  made  in  the  articles  examined 
in  1882  and  1883;  in  1884,  one  detection  was  made  in  50 
examinations  ;  in  1885,  two  in  47  examinations  ;  in  1886,  four 
in  47  examinations;  and  in  1887  none. 

•  Of  these  two  were  morphia. 
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From  the  Bombay  Chemical  Examiner's  reports  it  appears 
that  during  the  five  years  ending  the  Slst  of  December  1 887^ 
the  total  number  of  deaths  of  human  beings  from  poison 
reported  to  his  office  was  225^  of  which  66  or  29*8  per  cent,  were 
from  opium.  If,  however,  we  take  the  ten  years  ending  the 
Slst  of  December  1887,  the  figures  are— Total  deaths  467,  of 
which  98  or  21  per  cent,  were  from  opium.  The  following 
table  gives  an  analysis  of  the  Bombay  cases  for  tho  last  ten 
years : — 


Fatal  Cases. 

1 

1 

Adults. 

1 

•si 

1^ 

1 

H 

M. 

F. 

o 


1878-79 
1879-80 
1680-81 
1881-82 
1882.88 

1883 

1884 

1885 

1886  .... 
1887 


1 


1 
5 
5 
8 

V 
8 
9 
6 
7 


45 


46 


6 
10 
6 
9 
1 

15 
9 
18 
11 
18 


98 


6 
8 
6 
9 
1 

12 
8 
18 
10 
IS 


91 


2* 


8» 
V 


6 


1» 

i 

1» 
1* 

2« 

'2» 

1 

110 


10 


7 
10 

7 
10 

2 
17 

9 
20 
12 
14 
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^  Detected  in  a  paste  on  the  end  of  an  abortion  stick. 

*  One  of  these  in  a  child  aged  2  years.    The  other  a  male  adult  from 
an  overdose  of  Hydrochlorate  of  Morphia  injected  hjpodermioallj. 

^  An  attempt  at  suicide. 

4  In  vomit  of  a  man;   supposed  to  have  been    administered  to  him  in* 
sweetmeat  with  what  motive  not  stated. 
B  All  three  children,  one  clearly  accidental,  the  other  two  doubtful. 
«  Both  attempts  at  suicide  by  females. 
V  A  boy  aged  7  from  drinking  Easumba. 

•  In  one  of    these  in  sweetmeat;    in  the  other    opium    forwarded  for 
identification.    History  of  case  not  given. 

'  One  of  these  a  case  of  suicide  in  a  girl  aged  13 ;  the  other  apparently 
a  case  of  homicide  of  an  infant  2  months  old. 

"^^  Liquor  drugged  with  opium  administered  by  a  man  to  a  woman  ;  intent 
doubtful. 
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Comtneree. — PureJiMe  by  OovemmenL  All  opiam  is  now 
received  hj  Goyemment  on  the  challdn  or  pass  system, 
the  as8amiwdr,  which  we  have  noticed  above,  having  been 
abolished.  On  receipt  at  the  factory  it  is  submitted  to' 
examination. 

The  points  that  an  Opium  Examiner  keeps  before  him, 
and  that  intuitively  pass  through  his  mind,  in  the  physical 
examination  of  the  drug  are  :-^ 

(a)  consistence, 

(5)  colour, 

(c)  texture, 

(d)  aroma. 

Each  one  of  the  above  points  gives  him  some  indication  as 
to  the  quality  «f  the  drug  and  its  ultimate  appraisement,  and 
also  to  its  disposal  for  factory  uses. 

Conaistsnee, — ^By  this  term  we  mean  the  actual  percentage  of 
solid  and  non-volatile  matter  in  any  given  sample  of  the  drug, 
if  it  were  subjected  to  evaporation  and  reduced  to  dryness 
at  a  temperature  of  200*^  Fahr. 

Pure  opium  being  paid  for  by  Government  at  a  fixed  rate 
for  a  certain  standard  of  consistence,  and  being  subject  to  a 
pro  rata  increase  or  decrease  in  price  according  as  it  is  above 
or  below  that  standard,  it  will  be' readily  seen  that  the  import- 
ance of  arriving  at  the  true  consistence  of  any  given  parcel  of 
the  drug  stands  second  to  none  of  the  many  duties  devolving 
on  the  Opium  Examiner. 

By  the  help  of  sensitive  balances  and  metallic  tables  heated 
by  steam,  accurate  results  in  the  estimation  of  consistence  can 
be  relied  on,  and  the  mechanical  method  pursued  at  the 
present  day  has  already  been  noticed.  Such  a  delicate  opera* 
tion,  however,  as  the  ''assaying  ''  of  opium,  (as  the  estimation 
of  the  true  consistence  by  steam  tables  is  termed),  can  be 
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applied  to  a  very  limited  portion  of  the  many  thousand  ton?  of 
the  drug  that  pass  through  the  factories.  Every  100  grains 
of  the  drng^  therefore)  that  is  placed  on  the  steam  table  is  a 
representative  sample  of  a  large  bulk  that  has  been  adjudged 
of  nearly  equal  consistence  by  the  remarkable  power  of  hand 
estimation  practised  at  the  factories,  a  power  that  is  gained 
only  by  years  of  experience  in  the  examination  of  the  drug. 

It  would  be  difficult  therefore — nay  impossible — to  lay  down 
rules  for  arriving  at  results  that  can  be  satisfactorily  obtained 
only  by  practice.  A  few  guiding  principles  will,  however,  be 
touched  on  here. 

As  a  rule  the  consistence  of  opium  freshly  collected  from  the 
capsule  varies  considerably,  according  to  peculiarities  of  soil 
and  weather,  ranging  from  30°  to  50*^,  that  is,  it  contains  from 
30  to  50  per  cent,  of  solid  matter. 

Between  the  time  of  collection,  and  of  weighment  and 
examination  of  the  drug  at  the  Government  scales  there  is 
generally  an  interval  of  from  one  to  even  three  months,  and 
during  this  period  it  is  within  the  power  of  the  cultivator  so 
to  manipulate  his  drug  as  to  raise  it  to  any  standard  of 
spissitude.  Experience,  however,  shows  that  the  cultivator 
is  not  so  easily  schooled  into  turning  out  an  article  exactly 
suitable  to  the  requirements  of  our  factories,  and  it  is  no 
uncommon  thing  to  find  in  one  season  two  jars  lying  side 
by  side,  one  of  which  contains  opium  yielding  a  clean  section 
if  cut  with  a  spatula,  the  other  containing  a  drug  so  fluid  as 
to  be  poured  out  of  the  jar  by  tilting  it  over.. 

The  practical  impossibility  of  guessing  with  certainty  to 
a  degree  the  consistence  of  any  given  sample  of  opium  has 
given  rise  to  the  '^ classes''  of  opium  now  obtaining  at  the 
two  Agencies.  Each  class  includes  in  it  a  range  of  three 
degrees  of  consistence,  and  between  the  first  and  the  last  class 
18  included  all  the  opium  that  is  ordinarily  brought  to  the 
Government  scales. 
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The  following  is  the  classification  table  adopted  for  good 
opium  at  the  two  factories  at  Patna  and  Ghazipar^  together 
with  the  distinctive  mark  of  each  class  : — 


Class. 


DisTiNCTiYB  Mark. 

At  Patna. 

At  Qhazipar. 

Y 

XXX 

X 

XX 

X 

X 

I 

I 

II 

*  II 

III 

III 

•  •• 

IV 

•  •• 

V 

... 

VI 

... 

VII 

inclnded  in 
eaoh  Class. 


BAshi  b&la  darawal 

Biladarawal   

Darawal   

Awal     

Dnyum      

Sijnm  

Ohaharam    

Panjnm     

Shislinm  

Haftnm    


79.  80,  81 
76, 77,  78 
78,  74,  75 
70,71,72 

67,  68,  69 
64,65,66 
61,  62,  63 

68,  69,  60 
65, 56, 57 
52,  53,  54 


For  purposes  of  district  classification  the  above  table  answers 
admirably,  and  it  is  also  adhered  to  at  the  factories  when 
reclassifying  by  touch  the  classification  of  district  officers, 
prior  to  the  ultimate  appraisement  of  the  opium  by  the  help 
of  steam  tables.  During  this  final  classification,  however, 
when  the  object  at  the  factories  is  to  arrive  at  the  true 
consistence  of  every  parcel  of  opium,  drug  of  a  spissitude 
estimated  by  touch  to  be  above  the  highest  or  below  the 
lowest  class  is  assayed  separately  on  the  steam  table,  and 
its  true  consistence  adjudged. 

We  have  thus  seen  that  there  are  two  methods  practised 
at  the  Agencies  for  estimating  consistence,  (a)  by  steam 
tables,  (6)  by  touch.  The  second  is  a  rough  and  ready 
method  of  assigning  into  one  class  masses  of  opium  the  true 
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average  consisfcence  of   which   is  finally  settled  by  the  first 
method. 

For  the  determination  of  consistence  which  is  dependent 
only  on  the  quantity  of  moisture  contained  in  the  drag  the 
mode  of  procedure  is  a  simple  one  and  the  results  satisfactory. 
In  practice^  however,  disturbing  elements  are  very  often 
introduced^  and  one  of  these  is  pasewka'.  Opium  with  an 
admixture  o{  pasewha  is  deceptive  to  the  touch. 

In  drug  free  from  pasewha  the  granular  texture  appears 
to  maintain  cohesion  between  the  particles  which,  as  it  were, 
support  each  other  and  offer  a  certain  amount  of  resistance 
to  pressure.  In  drug  with  a  copious  admixture  of  pasewha 
the  granular  texture  is  destroyed  by  the  gradual  merging 
of  the  tears  into  each  other  through  the  medium  of  the 
tenaceous  and  shiny  pasewha,  the  cohesion  existing  is  thus 
lessened;  but  the  tenacity  of  the  drug  is  increased. 

Where  the  bulk  of  the  produce  at  the  factories  lies  some- 
where intermediate,  with  regard  to  the  admixture  of  pasewha 
between  the  two  descriptions  of  drug  given  above,  the  sense 
of  touch  is  regulated  by  what  comes  most  in  its  way.  When 
dealing,  therefore,  with  varieties  bordering  on  the  two 
extremes  of  the  drug  we  are  apt  to  go  astray,  and  we  are  thus 
able  to  account  in  a  large  number  of  cases  for  what  is  known 
as  being  ^'out  in  parakh"  (judgment).  We  have  thus 
prepared  for  ourselves  an  arbitrary  and  indefinable  standard 
of  *^ touch;"  it  is,  nevertheless,  a  standard  so  generally 
accepted  by  all  examiners  of  opium  in  the  Agencies  that  it  is 
practically  a  fixed  one,  and  it  is  a  recognised  maxim  that 
opium  entirely  free  from  pasewha  will  assay  lower  than  this 
our  accepted  standard  of  touchy  and  that  opium  with  a  copious 
admixture  of  that  substance  will  assay  correspondingly  higher. 
A  good  *'  parkhia "  (examiner)  will  always,  therefore,  make 
due  allowance  for  the  absence  or  presence  of  pasewha  in  any 
sample  of  the  drug  that  is  being  subjected  to  examination 
for  consistence.  The  remarks-  made  here  refer  entirely  to 
good  opium. 
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Another  disturbing  element  in  estimating  congistence  is  heat, 
particularly  on  drug  charged  with  paseivha.  Drug  of  this 
character  under  the  influence  of  heat,  undergoes  liquefaction 
to  a  moderate  extent  in  the  process  of  drying.  Opium  to  bo 
examined  for  consistence  by  touch,  should  invariably  be  placed, 
therefore,  in  shaded  and  cool  verandahs,  and  the  examination 
should  be  concluded  by  9  or  10  o'clock  in  the  morning,  and 
before  the  sun  gets  hot.  When,  for  want  of  accommodation, 
jars  have  to  be  placed  in  open  yards,  their  examination  should 
invariably  be  undertaken  first,  and  in  the  early  morning.  Tho 
examination  by  touch,  for  consistence,  of  opium  that  is  lying 
exposed  to  the  sun's  rays  in  the  months  of  April,  May,  June 
and  July,  when  all  the  examination  at  the  factories  is  con- 
ducted, mast  always  ba  faulty  and  conjectural,  and  should 
never  be  attempted. 

Colour, — The  natural  colour  of  the  drug  runs  through 
infinite  shades  of  brown,  from  a  dull  or  oven  bright  chestnut 
to  a  reddish  brown,  and  from  a  dark  mahogany  to  a  blackish 
brown.     It  even  appears  black  at  times  when  viewed  in  bulk. 

These  variations  are  due  to  causes  with  which  we  have  no 
concern  here,  suffice  it  to  say  that  they  are  natural,  and  to  a 
practised  eye  easily  discernible  as  the  true  colours  of  opium. 
Age  and  exposure  may  darken  the  colour  of  the  drug  but 
cannot  alter  its  characteristics;  and  where  an  alteration 
appears  it  may  be  accepted  as  a  sure  indication  of  adulteration 
or  sophistication  of  some  sort,  although,  again,  sophistication  of 
the  drug  is  possible  without  any  perceptible  alteration  of 
colour. 

The  true  colour  of  opium  is  clearly  seen  when  the  drug  is 
viewed  in  a  very  thin  film  ;  this  ia  best  accomplished  by  press- 
ing a  small  portion  between  two  glass  slips  against  the  light, 
or  by  rubbing  it  down  with  the  finger  on  a  white  earthenware 
plate.  Here  it  is  that  we  see  clearly  the  various  shades  of 
chestnut,  reddish  brown,  dark  brown  or  mahogany,  but  never 
black.  When  rubbed  between  tho  fingers  opium  displays  a 
shining  surface  and  a  waxy  lustre. 
H 
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The  colour  of  opium  ia  a  valaable  indication  as  to  its  parity. 

Texhire.^lAVQ  consistence  and  colour  the  drug  delivered  at 
the  Government  Factories  may  be  said  to  diflfer,  one  sample 
from  another,  in  texture.  At  the  two  extreme  poles  of  varia- 
tion there  are  the  distinctly  granular,  and  the  perfectly  homo- 
geneous, and  tlie  bulk  of  the  produce  lies,  as  to  texture,  some- 
where intermediate  between  those  extremes. 

The  primary  causes  of  variation,  into  which  our  enquiry  does 
not  extend,  are  undoubtedly  duo  to  differences  in  soil,  and  to 
conditions  of  weather  obtaining  at  the  time  of  collecting  the 
drug;  they  are  also  duo,  to  some  extent,  to  manipulation  of  the 
drag  after  collection.  A  light-coloured,  chestnut  or  reddish- 
brown  variety  of  the  drug,  which  is  free  (vom  'paaewha,  will,  as 
a  rule,  be  found  to  be  distinctly  granular,  while  the  dark,  or 
blackish-brown  variety,  which  has  more  or  less  of  pasewha  in 
its  composition,  or  an  excess  of  moisture,  will  on  the  other 
hand  tend  to  the  homogeneous  type. 

Ordinary  manipulation,  without  the  aid  of  sophistication,  has 
little  effect  on  texture,  but  long-continued  manipulation  will 
affect  it  materially.  The  presence  of  pasewha,  again,  affects  it 
in  a  very  marked  degree,  and  so  does  an  excess  of  moisture. 

As  already  explained  under  the  head  *^  consistence/*  to  the 
presence  of  jiasewha  in  varying  quantities  is  due  the  merging, 
more  or  less,  of  the  tears  into  each  other  whereby  the  granular 
pature  of  the  drug  passes  by  imperceptible  gradations  to  the 
homogeneous.  The  presence  of  pasewha  also  alters  the  dull 
waxy  appearance  of  the  drug  to  one  that  is  more  or  less  smooth 
and  shiny,  adding  to  it  tenacity,  and  making  it  more  glutinous. 
Ordinarily,  opium,  free  from  pasewha,  is  moderately  ductile, 
but  the  presence  of  pasewha,  by  adding  tenacity,  increases  also 
the  ductility  of  the  drug.  This  is  seen  by  drawing  out  with 
both  hands  opium  of  high  consistence.  If  free  from  pasewha 
it  will  be  found  to  be  ductile  to  an  extent  varying  accord- 
ing to  consistence,  with  a  uniform  and  minutely  granular 
texture.  When  there  is  pasewha  present  this  ductility  is 
increased^  while  the  granular  texture  in  less  marked,  according 
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to  the  proportion  of  pcMewha  present.  The  drug  when  thus 
drawn  out  breaks  with  an  irregular  fracture ;  it  adheres  to  the 
fingers^  is  viscid  and  of  a  plastic  nature.  The  texture  of  the 
drag  is  also  well  seen  in  high  consistence  opium  when  a 
section  is  exposed  with  a  spatula. 

Opium  of  the  lower  consistences — ^below  about  66® — being 
in  a  somewhat  fluid  state,  will  not  draw  out  at  all  but  breaks 
off  with  ragged  edges.  Its  texture  is  subject  to  change,  under 
the  same  conditions,  as  in  opium  of  higher  consistences. 

The  texture  of  any  given  sample  of  pure  drug  is  always  uni- 
form A  practised  eye  can  at  once  detect  any  irregularity^ 
and  where  such  exists  it  betrays  the  presence  of  a  foreign  sub- 
stance in  the  composition  of  the  drug. 

Aroma. — Chemistry  has  not  yet  isolated  the  volatile  odorous 
principles  of  opium.  Its  aroma,  however,  is  peculiar  and 
characteristic.  Some  consider  it  not  unpleasant,  while  others 
relegate  it  to  the  class  of  disagreeable  odours.  In  well- 
prepared,  fresh  drug  the  aroma  is  decidedly  fruity,  but  it 
varies  with  age,  and  is  even  said  to  vary  somewhat  with  the 
description  of  soil  on  which  the  plant  is  grown,  and'  with  the 
manure  used. 

Careless  preparation  of  the  drug,  sut^h  as  its  collection  or 
manipulation  in  plates  not  scrupulously  clean,  or  allowing  it  to 
come  in  contact  with  animal  substances,  such  as  bladders  for  . 
storing  it  away  in»  or  keeping  it  in  ill -ventilated  and  smoky 
closets,  or  shutting  it  apfor  security  in  small,  close  receptacles, 
will  dissipate  and  destroy  the  aroma  in  drug  that  is  otherwise 
intrinsically  good,,  and  will  even  give  it  an  offensive  odour. 

The  aroma  of  the  dvug^  is  one  of  its  chief  commercial 
criterions,  and  as  such  should  be  carefully  guarded  by  the 
cultivator.  To  the  Opium  Examiner  it  gives  a  very  important 
indication  as  to  the  suitability  of  the  drug  for  the  various 
Factory  purposes.  It  is  only  by  chemical  tests  that  the 
Examiner  can  be  certain  that  opium  that  is  devoid  of  aroma 
or  offensive  to  the  smell,  although  apparently  good  as  to  texture 
and  colour,  has  not  also  a  foreign  substance  in  its  composition. 
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assuming  that  the  foreign  substance,  if  present,  has  not  given 
the  clue  by  its  own  specific  odour.  Under  any  circumstances, 
opium  deteriorated  in  its  aroma,  although  it  may  be  otherwise 
pure,  should  be  set  aside,  and  utilised  for  other  than  the  main 
Factory  purpose,  that  is,  amalgamation  with  drug  intended 
for  the  central  mass  of  cakes,  otherwise  there  will  be  risk  of 
the  deteriorated  drug  tainting  a  much  larger  mass  of  good 
opium.     (Gregory,) 

Export. — India  exported  in  1886,  121,000  cwts.  of  opium, 
valued  at  1,073  lacs  of  rupees  j  in  1887,  182,000  cwts.,  valued 
at  1,108  lacs;  in  1888,  126,000  cwts.,  valued  at  1,007  lacs. 

PAPAVER  RHCEAS,  Unn. 

Fig. — :^ng.  BoU  645 ;  Bentl  and  Trim.,  t.  19.  Corn 
toppy  (Eng,),  Coquelicot  (Fr.) 

Hab. — A  weed  of  cultivation.    The  capsules. 

Vernacular. — Jangli-mudrika  {Bomb»),  Laid  (Quz.y  Hind.). 

History,  Uses,  &C.^-There  is  little  to  be  found  in 
Indian  works  about  this  poppy*  It  is  the  poids  ofTheophraslus 
and  probably  the  M'i'^*"'  po'«^  of  Dioscorides.*  The  Khash- 
khdsh-i-Mansur  of  the  Arabs  and  Persians  may  possibly  be 
the  same  plant ;  it  is  described  by  them  as  hairy,  leaves  much 
divided,  capsules  small;  called  Mansur,  because  it  sheds  its 
petals  very  quickly.  In  Guzerat  and  Northern  India  P.  Rhceas 
is  grown  in  gardens,  and  is  called  LdU  by  the  Mahometans, 
who  suppose  it  to  be  the  LaU  of  the  Persian  poets.  The  name 
Mudrika  given  to  the  capsules  means  *' stamped  with  the 
Mudra  or  Seal,  '^  which  is  used  by  Hindus  after  bathing,  and 
which  resembles  the  capsule  in  shapei  This  seal  is  impressed 
upon  the  forehead,  both  temples,  both  breasts,  both  shoulders 
and  the  pit  of  the  stomach;  that  used  by  the  followers  of 
Vishnu  is  inscribed  with  the  words,  "  Shri  Narayen,  '*  and  is 
dipped  in  Gopichandan,  a  kind  of  white  clay^  and  that  used  by 
the  followers  of  Shiva  bears  the   word  '^ Namds  Shevayoj'' 

♦  Theoph.  Hist.  Plant,  ix.  13;  Dios.  iv.  62.  Pliny  also  mentions  the 
ftli(?as  or  wild  poppy,  20,  77 ;  21,  94-. 
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and  is  dipped  in  Bliasam  (ashes  of  cowdang).  Some  of  the 
Swamis^  or  reh'gious  teachers,  use  a  red-hot  Mudra  to  stamp 
their  disciples  with.  The  milky  juice  of  the  capsules  has  a 
narcotic  odour^and  slightly  sedative  properties.  Theophrastus 
says  that  the  herb  has  the  taste  of  wild  endive,  and  Fee  remarks 
that  the  peasants  of  Treves  eat  the  leaves  when  yonng. 

Description — The  capsules  are  distinguished  by  their 
smooth  globular  form,  those  of  P.  dubium  being  twice  as  long 
as  broad,  and  those  of  P.  hybridum  being  bristly. 

Chemical  composition. — Hesse  has  obtained  from  the  milky 
juice  a  colourless  crystallizable  substance,  Bhceadine,  C^*  H^* 
NO^,  of  weak  alkaline  reaction.  It  is  tasteless,  not  poisonous, 
nearly  insoluble  in  water,  alcohol,  ether,  chloroform,  benzol  or 
aqueous  ammonia,  but  soluble  in  weak  acids;  its  solution  in 
dilute  sulphuric  or  hydrochloric  acid  acquires,  after  a  time,  a 
splendid  red  colour,  destroyed  by  an  alkali,  but  reappearing  on 
addition  of  an  acid.  Owing  to  a  statement  made  by  Selmi  that 
the  capsules  contain  an  alkaloid  similar  to  morphia,  Hesse  has 
agrain  examined  them.  He  says :— "  The  juiCe  collected  in  the 
morning  under  a  clouded  sky  gave  35  per  cent,  of  dried 
residue  at  100®.  The  milky  juice  is  at  first  mostly  white  ; 
sometimes  citron  yellow;  ferric  chloride  produces  with  it  a 
deep  red  colour,  which  probably  indicates  the  presence  of 
meconic  acid.  4*4  grammes  of  dry  residue  gave  no  trace  of 
morphia,  or  of  a  similar  alkaloid,  0*090  gramme  gave  equal  to  2*1 
percent,  of  Rhoeadine,  and  traces  of  another  alkaloid.  Rhoeadine 
is  not  coloured  by  ferric  chloride,  but  resembles  morphia  in 
being  almost  insoluble  in  ether."  (fjiebig^  annahn  d.  chemief 
Vol.  clxxxv.,  p.  329.)  Attfield,  working  on  a  large  quantity  of 
material,  and  by  three  different  processes,  failed  to  detect  a  trace 
of  morphia  in  the  petals.    {Pharm.  Journ.  (8),  Vol  4,  p.  290.) 

ARGEMONE  MEXICANA,  Linn. 

Fig. Bot.  Mag,,  t,  243;  Wight,  III.  iu,  i.  11.  Gamboge 

Thistle,  Mexican    Poppy   (Eng.),.    Pavot  ^pinoux,   Chardon 
b^nit  {Fr.y. 
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Hab« — A.merica.  Naturalized  in  India.  The  juice  of  fresh 
plants  atid  oil  of  the  seeds. 

Vernacular. — Bharbhand,  Kutaila  or  Kutila  (Htwc?.),  Shial- 
kantS  (B^n^f.),  Datturi  {Can,)^  Birama-dandu  (Taw.),  Bramha- 
dandi-chetta  {TeL),  Daruri    (Afar.). 

History,  Uses,  &C. — This  is  an  American  plant  which 
has  now  run  wild  all  over  India;  it  may  easily  be  known  by  its 
glaucous  prickly  thistle-like  leaves,  bright  yellow  flowers  and 
yellow  milky  juice.  The  latter  is  used  by  the  natives  as  an 
application  to  ulcers,  and  in  combination  with  the  juice  of 
Aristolochia  bracteata  is  given  internally  in  syphilis  and 
gonorrhoea.  {Hove,  Tours  in  1787-88 ;  Bomb.  Oovt.  Records  No 
16,  New  Series.)  In  the  Concan  the  juice  with  milk  is  given 
in  leprosy.  The  seeds  and  seed  oil  have  been  used  by 
European  physicians  in  India,  and  there  has  been  much 
difference  of  opinion  regarding  their  properties,  some  consider- 
ing them  inert,  and  others  asserting  that  the  oil  in  doses  of  from 
30  to  60  minims  is  a  valuable  remedy  in  dysentery  and  other 
affections  of  the  intestinal  canal.  The  evidence  collected  in  India 
for  the  preparation  of  the  Indian  Pharmacopoeia  strongly  supports 
the  latter  opinion  ;  our  experience  is  also  in  favour  of  it ;  and 
Charbonnier,  who  examined  the  oil  in  1868,  found  it  aperient  in 
small  doses ;  possibly  those  who  have  used  the  oil  unsuccess- 
fully purchased  it  in  the  bazaar,  and  were  supplied  with 
a  mixed  article;  no  bazaar-made  oils  can  be  relied  upon. 
Further  experiments  with  the  oil  fully  confirm  this  opinion. 
Pliickiger  found  4  to  5  grammes  to  have  a  mild  purgative  effect. 
The  snlallness  of  the  dose  required  to  produce  an  aperient 
action,  and  the  absence  of  any  disagreeable  taste,  will  probably 
lead  to  a  more  extended  use  of  it  as  a  substitute  for  castor-oil. 
An  extract  made  from  the  whole  plant  has  been  found  to  have 
an  aperient  action,  and  the  milky  juice  to  promote  the  healing 
of  indolent  ulcers.  We  have  not  noticed  any  bad  effects  from 
its  application  to  the  eyes.  Its  use  as  an  external  application 
to  the  eyelids  in  conjunctivitis  was  probably  introduced  into 
this  country  with  the  plant  by  the  Portuguese,  who  appear  to 
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have  adopted  it  in  Brazil  as  a  substitute  for  the  Argemone  of 
the  Greeks  and  Romans  {Pa-paver  Argemone)  which  was  used 
for  that  purpose.* 

For  a  similar  account  of  the  properties  of  this  plants  as 
observed  in  the  West  Indies  by  Hamilton,  see  Pharmaceutical 
Journal  [i.]>  VoL  IV,,  p.  167. 

Poupp^  Desportes  of  St.  Domingo  describes  the  fresh  seeds 
as  emetic  and  slightly  narcotic ;  he  states  that  the  oil  obtained 
from  them  is  used  to  relieve  pain  in  dry  colic. 

Description, — The  capsules  are  j  to  1 J  inch  long,  terete, 
bristly,  elliptic  or  oblong,  and  contain  a  number  of  dark  brown 
rugose  seeds,  rather  larger  than  black  mustard.  The  oil  has 
a  bland  nutty  flavour;  when  first  expressed  it  is  sherry 
coloured,  but  becomes,  after  having  been  kept  for  some  time^ 
reddish  brown. 

Chemical  composition, — ^The  extract  of  the  whole  plant  was 
examined  by  Haines  (1863),  who  was  unable  to  find  any 
alkaloid  in  it.  Gharbonnier  (1868)  found  a  small  quantity 
of  morphia  (?)  in  the  leaves  and  capsules.  The  seeds  contain 
in  one  hundred  parts,  36  of  oil,  49  of  carbohydrates  and 
albumen,  9  of  moisture,  and  6  of  ash.  The  oil  is  of  a  light 
orange  yellow  colour  and  is  almost  tasteless,  it  has  a  specific 
gravity  of  about  '920,  and  remains  clear  at  — 8^  C.  j  it  dries 
slowly  to  a  firm  jelly,  gaining  during  the  process  over  8  per 
cent,  of  its  weight,  and  then  ceases  to  give  the  red  colour  with 
nitric  acid ;  it  is  only  very  slightly  soluble  in  alcohol.  The 
insoluble  fatty  acids  amount  to  90  per  cent.,  and  melt  at  22®  0  • 
O.  Frolich  (1871)  obtained  from  the  oil  a  pretty  hard  soda  soap, 
and  found  in  the  soap  liquor,  butyric,  valerianic,  acetic,  and  a 
little  benzoic  acid.  According  to  Fliickiger  (1871)  the  oil 
has  the  specific  gravity  of  -919  at  16'5  C,  remains  clear  at 
— '6  C,  dries  slowly  and  incompletely,  and  is  not  soluble  in 
6  volumes  of  90  per  cent,  alcohol,  as  stated  by  Gharbonnier, 
Dragendorff  has  found   that  the  seeds  contain  an  alkaloid 

*  Dios.  ii.,  168|  169.    ApuL  PUtonicus  de  Vir.  Herb.  32. 
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which  can  be  isolated  in  precisely  the  same  way  as  morphia, 
and  which  agrees  with  it  in  all^  important  reactions.  As  the 
alkaloid  occurs  in  a  very  small  amount^  a  sufficient  quantity 
has  never  been  prepared  for  ultimate  analysis.  The  ash  of 
the  seeds  is  largely  composed  of  alkaline  phosphates  and 
sulphates. 

Toxicology. — In  1878,  a  case  occurred  in  Bombay  in  which 
a  number  of  people  suffered  from  vomiting  and  purging  after 
using  sweet  oil  which  had  been  adulterated  with  Argemone 
oil.  The  adulteration  may  be  detected  by  the  rich  orange  red 
colour  developed  when  strong  nitric  acid  is  added  to  the  oil 
or  to  mixtures  containing  it.  In  the  same  year  samples  of  oil 
were  received  by  the  Punjab  Chemical  Analyser  from  Amritsar, 
Simla  and  other  towns  which  were  said  to  possess  irritant 
properties,  causing  purging  and  vomiting.  The  oil  was  stated 
to  have  been  imported  from  the  N.-W.  Provinces  and  to  have 
been  made  from  Siydl-kdnta  (Argemone  mexicana). 

Commerce. — Occasionally  large  parcels  of  the  seed  are 
offered  for  sale,  but  they  are  not  easily  placed,  as  the  oil  burns 
with  a  very  smoky  flame. 


MECONOPSIS  WALLICHII,  Hook. 

Fig.— BoL  Mag.,  t.  4668. 

Hab. — ^Temperate  Himalaya. 

Description. — Meconopsis  ncuhatay  Royle,  III.  67,  t.  15; 
Eooh.  Bot.  Mag.,  t.  5456,  and  M.  nepalensisf  Dc,  are  reputed 
to  be  narcotic,  but  as  0*Shaughnessy  gave  a  drachm  of  the 
alcoholic  extract  of  the  former  plant  to  a  dog  without  producing 
any  effect,  it  cannot  have  very  active  properties.  Af.  Wallichii 
has  been  examined  by  us ;  it  is  a  large  herbaceous  plant  with 
tapering  roots  6  inches  long  or  more,  sometimes  bifurcated, 
li  inch  or  more  in  diameter,  nearly  smooth  below,  but  at  the 
upper  part  very  scaly  from  the  remains  of  leaves  round  the  origin 
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of  the  flower  stem,  which  is  about  1  inch  in  diameter  and 
hollow ;  between  the  scales  are  stiff  yellow  bristles.  The  root 
i?  brown  externally,  internally  white,  soft  and  spongy,  with  a 
large  central  pith.     Odour  somewhat  musky. 

Chemical  composition, — The  root  dried  by  exposure  to  air, 
and  reduced  to  a  fine  powder,  lost  8  per  cent,  of  moisture 
at  100®  C.  The  ash  amounted  to  12*7  per  cent.,  and  contained 
a  marked  amount  of  manganese.  The  alkalinity  calculated 
as  K  H  0,  after  separation  of  lime,  was  equal  to  8*6  per  cent- 
Digested  with  light  petroleum  ether  '^8  per  cent,  of  a  pale 
yellow,  viscid,  transparent,  odourless  extract  was  obtained* 
With  the  exception  of  a  few  white  flocks  the  extract  was 
soluble  in  absolute  alcohol.  On  spontaneous  evaporation 
shining  laminae  separated,  which  under  the  microscope  consisted 
of  rhombic  plates  and  needles:  oil  globules  were  also  visible. 
The  alcoholic  solution  of  the  extract  was  strongly  acid.  The 
amount  of  crystalline  matter  was  too  small  to  admit  of  the 
nature  of  the  fat  acid  being  determined.  After  exhaustion 
with  light  petroleum  ether,  the  powder  was  dried  by  exposure  to 
air,  and  then  digested  with  ether.  On  evaporating  off  the  ether, 
*41  per  cent,  of  a  fragrant,  soft,  indistinctly  crystalline  residue 
was  left.  The  extract  was  heated  with  dilute  hydrochloric 
acid,  and  the  soft,  yellow,  insoluble  residue  separated  by 
filti'ation.  The  acid  solution  was  rendered  alkaline  with 
ammonia,  and  then  agitated  with  ether.  On  separation  of 
the  ether  only  a  minute  trace  of  residue  was  left,  which  did 
not  respond  to  alkaloidal  reagents.  The  yellow  residue 
insoluble  in  H  01.  was  treated  with  ammonia,  and  the  turbid 
mixture  agitated  with  other.  The  ether  left  on  evaporation 
a  yellow,  soft,  non-crystalline  residue,  without  taste  or  odour  ; 
which  had  the  properties  of  a  neutral  resin.  The  aqueous 
alkaline  solution  after  the  separation  of  the  ether,  yielded 
yellow  flocks  when  treated  with  dilute  acids,  which  were 
re-dissolved  by  alkalies :  this  principle  had  the  properties  of 
a  resin  acid.  The  fragrant  odour  of  the  ethereal  extract  was 
probably  due  to  a  trace  of  benzoic  acid. 
15 
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After  treatment  with  other  the  powder  was  again  dried, 
and  then  digested  with  absolute  alcohol.  The  alcoholic  solu- 
tion was  of  a  pale  greenish  colour,  and  possessed  a  marked 
greenish-yellow  fluorescence;  examined  spectroscopically  no 
absorpfcion  bands  were  visible.  On  evaporation,  the  alcoholic 
solution  yielded  1*07  per  cent,  of  extractive,  yellow  in  colour, 
and  possessing  a  somewhat  fragraat  odour.  The  extract  was 
partly  soluble  in  water.  The  aqueous  solution  did  not  possess 
any  particular  taste ;  it  yielded  slight  precipitates  with  alka* 
loidal  reagents ;  with  ferric  chloride  no  coloration  was  pro- 
duced. On  evaporation  and  ignition  a  trace  of  ash  was  left, 
possessing  an  alkaline  reaction.  The  p«>rtion  of  the  alcoholic 
extract  insoluble  in  water,  dissolved  in  alcohol,  yielding  a 
greenish  solution,  with  acid  reaction,  and  greenish-yellow 
fluorescence.  The  powder,  after  treatment  with  alcohol,  yielded 
12*6  per  cent,  of  extractive  to  cold  water.  The  aqueous 
solution  was  yellowish-brown  in  colour ;  alkaline  in  reaction  ; 
it  afiEorded  no  coloration  with  ferric  chloride;  it  slightly 
reduced  an  alkaline  solution  of  copper  on  boiling. 
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FU MARIA  OFFICINALIS,  Linn. 

Fig. — S/^gr.  Bot.,  589.  Common  Fumitory  {Eag,),  Fume- 
terre  officinale  (Fr.). 

Hab. — Persia,  a  weed  of  cultivation. 

Verncuiular. — Shdhterah  {Pers,),  Pitpapra,  Shahtera  (Hind,, 
Beng.9  Boinb.). 

History,  Uses,  &C.— The  Pitpapra  imported  from 
Persia  does  not  appear  to  be  Fumaria  parviflora,  as  it  has  a 
smooth  fruit  without  a  double  pit  at  the  apex  ;  it  is  doubtless 
F.  officinalis.  Several  species  of  Fumitory  have  long  been 
used  medicinally,  and  were  highly  esteemed  by  the  Greeks 
and    Romans    on  account  of   their  diuretic  and    alterative 
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properties.  Dioscorides  calls  the  plant  Kdpnos,*  and  Pliny 
derives  the  name  Fumaria  from  Fumus,  smoke,  with  the 
explanation  that  the  plant  irritates  the  eyes  like  smoke ;  it 
has  also  been  called  Fumus  terrce  with  reference  to  the  colour 
of  the  foliage,  or  its  smell.  Famitory  does  not  appear  to 
have  been  mentioned  by  the  early  Sanskrit  writers.  The 
Arabians  and  Persians  probably  derived  their  knowledge  of  it 
from  the  Greeks,  as  they  hold  the  same  high  estimate  of  its 
properties.  In  the  Makhzan-el-Adwiya  two  varieties  ^ro 
mentioned,  one  with  violet-coloured  flowers,  and  a  large  kind 
with  white  flowers  ;  it  is  described  as  diuretic  and  alterative, 
removing  hepatic  obstructions,  aperient  and  ezpellant  of  the 
humors,  but  more  especially  of  atrabilis ;  two  Greek  names  are 
given,  Kiasdsi  and  Kafnds ;  the  Arabic  names  are  Baklat- 
el-malik,  and  Shahteraj,  a  corruption  from  the  Persian 
Shahtereh.  In  India  the  drug  is  still  highly  esteemed  by  the 
Mahometans.  Jacquemont  on  his  journey  from  Calcutta  to 
Delhi  observed  Fumitory  growing  abundantly  in  wheat  fieJds 
near  Chittoor  and  in  the  Punjab.  He  describes  it  as  very  near 
to,  if  not  F.  officinalis.  It  was  probably  F.  parvifiora,  which 
is  used  in  Northern  India  as  Fumitory. 

For  a  European  account  of  the  properties  and  uses  of  Fumi- 
tory, Handschuch  ^'  De  plantts  Fumariaceis/*  may  be  con- 
sulted. Fumitory  is  laxative  and  diuretic;  it  is  beneficial  in 
dyspepsia  depending  upon  torpidity  of  the  intestines- and  in 
scrofulous  skin  affections.  Dose — 2  ounces  of  the  decoction 
(1  ounce  to  1  pint)  three  times  a  day. 

Description. — The  dry  plant  is  generally  much  broken 
up ;  mixed  with  it  are  many  nearly  globular,  smooth,  indehiscent 
capsules,  the  size  of  a  large  pin's  head  and  umbilicate  at  the 
top ;  seed  single,  dark  brown,  crested,  with  a  depression  on 
one  side ;  odour  hardly  any ;  taste  bitter,  slightly  acrid  and 
astringent. 

*  Dios.  4,  105.  Plin.  25,  98, 99.  Sibthorp  refers  the  icanvos  of  Dios- 
corides to  F.j^a/Ts/Iora,  Lain.,  a  plaut  with  white  flowers;  probably  both 
were  used. 
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Chemical  composition. — ^Fumitory  contains — Isi,  Pumaric 
acidj  C*H^  0*,  an  acid  isomeric  wiih  maleic  acid,  diflfering 
from  malic  acid  by  containing  1  at.  le?s  of  water,  and  from 
succinic  acid  by  containing  2  at.  less  of  hydrogen ;  it  exists 
ready  formed  in  several  other  plants,  viz,y  Corydalis  hulhosa^ 
Glaucium  flavum^  Lichen  island icus,  and  Boletus  psvtido- 
ignarius  ;  it  is  produced  by  the  dehydration  of  malic  acid, 
by  molecular  transformation  of  maleic  acid,  namely,  when  that 
acid  is  heated  with  hydriodic  or  hydrobromic  acid  (Kekule, 
Ann.ch,  Phar,,  Siip^Z,  ii,,  85),  and  accordino;  to  Multhausen 
(Ann  ch.  Pliar.  ci ,  171),  is  found  among  the  products  of  the 
oxidation  of  protein  compounds  by  nitro-muriatic  acid.  ( Waits* 
Diet,  of  Chemistry,) 

2nd,  Fumarine,  an  organic  base  first  observed  by  Peschier 
(Liebig,  Organische  chcmie,  p.  638),  and  more  fully  examined 
by  Hannon  (/.  Chem.  Med.  [3],  VIIL,  705).  The  plant 
gathered  while  in  full  flower,  contains  from  Si  to  6  percent,  of 
this  base,  to  which  it  appears  to  owe  its  specific  physiological 
action,  Fumarine  is  separated  from  its  salts  by  Gaustio 
alkalies  or  their  carbonates  in  the  form  of  a  curdy  precipitate ; 
it  may  be  obtained  in  the  crystalline  form  by  spontaneous 
evaporation  of  its  hot  alcoholic  solution,  but  not  by  evapora- 
tion with  the  aid  of  heat;  the  salts  have  a  bitter  taste. 
{Watts'  Did.  of  Chemistry  J)  According  to  Preuss,  fumarine 
crystallizes  in  irregular  6-sided,  monoclinic  prisms,  soluble  in 
alcohol,  chloroform,  benzol,  carbon  bisulphide,  and  amyl- 
alcohol,  sparingly  soluble  in  water,  insoluble  in  ether ;  its 
composition  has  not  been  determined. 

Commerce. — The  drug  is  imported  from  Persia  under  the 
name  of  Shahterah.  Value,  about  Rs.  4  per  Surat  maund  of 
37i  lbs. 

The  medicinal  plants  of  minor  importance  belonging  to, the 
Fumariaceae  are  : — 

Hypecoum  procumbens,  Linn.,  Schk.  Ean.  1,  t.  27, 
found  in   Sind,  Afghanistan,  and  the  Punjab  salt  range.     It 
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appears  to  be  the  \m7}K6ov  of  Dioscorides,  and  Hypecoum  of 
Plioy,  now  known  as  Cumin  cornu  or  Horned  cummin,  and 
iike  fumitory,  a  weed  of  cultivation. 

Corydalis  Govaniana,  Wall,  TioyhllL,  t.  16,  f.  2,  a 

plant  of  the  Western  Himalaya,  has  a  yellow  juice  which  is 
employed  medicinally  in  the  treatment  of  eye  diseases  like 
Mdmiran.  {Aitchison,  Journ.  Linn.  Sor.  19,  p.  145.)  The 
chemical  composition  of  those  plants  closely  resembles  that  of 
Fumaria.  They  have  been  used  as  alteratives,  but  are  of  little 
importance, 

CEUCIFER^. 
ANASTATICA  HIEROCHUNTINA,  Linn. 

Fig- — Jac.  Vind.  1,  t  58.  Rose  of  Jericho  {Eng.),  Rose  de 
Jericho  (Fr.). 

Hab. — Syria. 

Vernacular, — Kaf  Mai'yam,  Kaf  Ayesha  [Arab,),  Garbha 
phdl  (Hind.,  Qaz,). 

History,  Uses,  &C. — This  is  a  small  annual  plant 
growing  in  sandy  wastes  in  Syria,  and  is  supposed  to  be  the 
Gurgal,  rolling  thing,  or  wheel  of  Isaiah.  There  is  a  tradition 
that  the  plant  expanded  at  the  birth  of  the  Saviour. 
Mahometan  writers  have  appropriated  this  tradition  in  favour 
of  Ayesha,  the  favourite  wife  of  the  Prophet  and  mother  of 
the  Faithful  ;  the  opening  of  the  plant  when  wetted  being 
considered  symbolical  of  the  opening  of  the  womb  in  child- 
birth. The  branches  of  Anastatica  when  in  flower,  spread  out 
rigidly  upon  the  ground,  but  when  tho  seed  ripens  they  curl 
up  and  form  a  round  ball ;  this,  when  placed  in  water, 
expands,  and  the  pods  after  a  time  open  and  discharge  their 
seeds;  the  property  of  expansion  when  moist,  and  closure 
when  dry,  is  j-etained  for  years.  There  can  be  little  doubt 
that  the  dried  plant  was  first  introduced  into  India  by  the 
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Mahometans ;  it  is  kept  in  all  druggists'  shops^  and  is  pre- 
scribed in  difficult  labour,  being  placed  in  water  until  it 
expands,  when  the  water  is  administered,  to  the  patient. 
This  plant  has  been  supposed  by  some  to  be  the  seed-bearing 
Amomum  of  Dioscorides.     {See  Primulacece.) 

Description. — Stem  short  and  woody,  branched  in  a 
corymbose  manner  at  the  top ;  leaves  obovate,  the  lower  ones 
entire,  the  upper  remotely  toothed ;  flowers  small,  yellowish 
white,  forming  spikes  along  the  branches;  the  fruit  is  a  short 
pouch  with  a  strong  curved  beak,  and  two  ear-like  projections 
on  each  side;  it  is  divided  into  four  cells,  each  cell  containing 
a  yellow  concavo-convex  seed.  The  whole  plant  is  tomentose, 
and  has  hardly  any  taste ;  as  seen  in  the  shops,  it  presents  the 
appearance  of  a  little  ball  of  wicker  work  about  the  size  of  a 
large  egg  at  the  top  of  the  unbranched  part  of  the  stem. 

Cammerce. — It  is  imported  from  Syria  by  way  of  the  Persian 
Gulf, 

LEPIDIUM  IBERIS,  Linn. 

Fig.— iot.  Ic,  <.  223.  Peppergrass  or  Pepperwort  (Snjf.)*, 
Passerage  ib^ride  (Fr.). 

Hab. — Southern  Europe  to  Siberia.     The  seeds. 
Vernacular. — Towdri  {Pers.). 

History,  Uses,  &C. — These  seeds  are  imported  from 
Persia.  In  some  English  books  upon  Indian  Materia  Medica 
they  are  attributed  to  Malva  sylvestris;  in  others  to  Ckeiranthus 
Cheiri;  neither  of  these  suppositions  can  be  correct,  as  the 
parcels  of  seed,  when  they  arrive  in  Bombay,  contain  corymbs 
of  small  pods,  mnch  like  those  of  common  Candytuft.  Ibn 
Sina,  incorrectly  quoting  Dioscorides,  describes  ^sj^j^  Tozeri 
as  a  plant  like  Parasiyun  ( frpd(ru)v  )  with  black  seeds.  (See 
Fardsiyun.)  M(r  Muhammad  Husain  gives  the  following 
account  of  Towdri : — *'  A  Persian  name,  in  Greek  Arusiman,* 
in  Arabic  Bazr-el-khum-khum,  Bazr-el-hawah,  and  Kasisa;  at 
*  ipva-ifAoy  of  Dios.  is  generally  considered  to  be  Sisymbrium  officinale. 
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Ispahan  it  is  called  Kaddraa;  in  Kirman  M&rdarakht;  at 
Tabriz,  Darina.  The  plant  has  long  leaves,  without  stalks  ; 
the  branches  are  red,  stiflf  and  armed  with  a  few  prickles  ;  the 
seed  is  in  a  small  pod,  and  of  the  shape  of  a  lentil,  but  much 
smaller  ;  there  are  three  varieties — red,  yellow,  and  white ;  the 
latter  is  the  largest.  Towdri  is  hot  in  the  second  degree,  and 
moist  in  the  first :  some  say  dry.  Properties  aphrodisiac,  fat- 
tening the  body,  and  purifying  the  blood. ''  The  drug  is  in 
general  use  for  the  abovementioned  properties,  which  are 
attributed  by  the  natives  to  most  of  the  cruciferous  seeds. 
Some  of  the  TowdrJ  seed  is  doubtless  the  produce  of 
Lepidium  IberiSf  Linn.,  a  plant  whose  habitat  extends  from 
Southern  Europe  to  Siberia.  This  plant  was  known  to  the 
ancients  and  employed  as  a  rubefacient  in  rheumatism^  &c. ; 
the  seeds  taken  internally  were  prescribed  in  bronchitis  and 
dropsy.*  According  to  Pliny  they  were  first  used  by  Damo- 
crates.  Corre  and  Lejanne  state  that  L.  Iberis  is  called  Cresson 
de  Savane  in  the  Antilles,  and  is  considered  to  have  all  the 
properties  of  water- cress. 

A  tea  made  from  £.  ruderale  is  used  in  Russia  in  intermittent 
fevers.  A  rare  pepperwort  found  in  some  seaside  places  in 
Britain. 

Description. — AH  three  kinds  are  similar  in  shape  to  the 
seeds  of  Candytuft ;  the  so-called  white  variety  is  only  somewhat 
paler  than  the  red;  a  brown-coloured  sort  is  sometimes  met 
with  under  the  name  of  "Black  Towdrf/'  When  soaked  in 
water  the  seeds  become  thickly  coated  with  mucilage. 

Chemical  composition. — Lerou?  (1837)  obtained  from  the 
flowering  tops  and  seeds  of  Lepidium  Iberis  an  amorphous 
bitter  principle  which  he  named  Lepidin.  The  plant  also 
yields  a  sulphuretted  volatile  oil. 

Commerce. — It  is  imported  from  Persia.  Value,  Red,  3i 
annas  per  lb. ;  White,  5  annas  per  lb. 

*  Xtnthiov  Dios.  ii.  165.  Ifirjpis  said  by  Paulus  iEgineta  in  his  Third  Book 
to  be  ume  as  Xfrrtdiov.  See  also  Plin.  25,  49,  App.  Herb.  20.  Sibthorp 
refers  \tni6iop  to  L.  kUifolium,  L-,  and  l^rfpU  to  L.  grammifolium^  L.  We 
may  conclude  that  several  species  were  used. 
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Dr.  Su?wart  staU's  that  in  the  Punjab  and  Sind  Mafthiola 
incana,  R.  Br.,*  is  grown  for  its  seeds,  which  constitute  one 
of  the  several  kinds  of  "Todri/'  In  short  this  Persian  name 
appears  to  have  much  the  same  meanincr  as  the  Xcvcolor  of  the 
Greeks,  being  applied  loosely  to  several  Spring  flowers.  {See 
remarks  on  Cheiranthns  Cheiri.) 

LEPIDIUM  SATIVUM,  Linn. 

.    Fig.— Wight,  in.  a.,  12  ;  Smith,  Fl.  Gr.y  t.  616.     Common 
Cress  {Kng.),  Cresson  (Fr,). 

Hab — Cultivated  in  all  countries.     The  seeds. 

Vernacular. — Hurf,  IlaHm,  Chansar  (Ilind,),  Assalia,  {Guz.), 
Ahaliva  IMar.),  Ali-vinii  (Tarn.),  Adeli  (TcL) 

History,  Uses,  &C. — The  common  cress  is  generally 
supposed  to  be  a  native  of  Persia,  from  which  country  it  was 
probably  introduced  at  an  early  date  into  India.  The  seeds 
are  called  Chandrasura  in  Sanskrit  works,  and  arc  described 
as  tonic  and  alterative;  water,  thickened  with  the  mucilage 
which  they  give  out,  is  recommended  in  the  Bhavaprakasa  as 
a  remedy  for  hiccup.  The  confection  or  Rabari  containing 
ghi  and  sugar  is  used  as  a  restorative  touic,  and  the  seeds  are 
added  to  purgatives.  The  Mahometan  writers  identify  cress 
with  the  Kap^afiov  of  the  Grecks,t  and  give  Ilab-el-rashad  as  the 
Arabic  name  for  the  seeds,  which  they  consider  to  be  hot  and 
dry  in  the  third  degree,  and  to  have  aphrodisiac  and  diuretic 
properties  ;  they  recommend  them  for  the  dispersion  of  certain 
chronic  enlargements  of  the  spleen,  <fec.,  and  as  an  alterative 
in  various  diseased  conditions  supposed  to  be  produced  by 
cold  humours. 

Chemical  composition. — The  herb  and  seeds  of  L.  salivnm 
bruised  and  macerated  and  distilled  with  steam,  yield  a  volatile 
aromatic  oil  which  does  not  separate  spontaneously  from  the 

♦  Purple  Oillyflowcr.  Kng.  Bot.,  19:j5.  Quarantaine  [Fr.) 
t  Dios.  ii.   IH  ;  Nasturtium  of  Pliny,  19,  44;  20,50;  Theoph.  O.  P.  I. 
19;  vii.  1,4,  6. 
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watery  distillate,  but  may  be  extracted  therefrom  by  agitation, 
with  benzene.  Three-fourths  of  the  crude  product  boiled  at 
226'5°,  exhibited  the  composition  of  purea-toluonitril,  phenyl- 
aceto-nitril,  or  phenyl-methyl  cyanide,  C^  H^  CH*^  CN,  and 
when  heated  to  200°  for  a  short  time  with  hydrochloric  acid, 
yielded  phenyl-acetio  acid.  The  same  composition  is  exhibited 
by  the  volatile  oil  of  Tropoiolum  majiis.  Nasturtium  officinale 
yields  by  similar  treatment  an  oil  which  maj  be  separated  from 
the  watery  distillate  by  agitation  with  light  petroleum  ether, 
this  solvent  being  afterwards  evaporated  off  in  a  paraffin  bath 
at  140°,  By  fractional  distillation  of  the  remaining  liquid,  an 
oil  was  obtained,  boiling  at  253*5°  (261°  corr.),  and  having 
a  specific  gravity  of  1*0014  at  18°.  This  oil  was  found 
by  analysis  to  have  the  composition  of  phenyl-propionitril, 
C^n^  CH-^CH'^CN;  and  on  fusing  it  with  potash,  decomposing 
the  resulting  potassium  salt  with  hydrochloric  acid,  and  extract- 
ing with  ether,  phenyl-propionic  acid  was  obtained  in  long 
needles  melting  at  47°.     {IJofmann,) 

The  fatty  oil  of  Cress  seeds  is  described  by  Schlibler  as  of 
a  brownish  yellow  colour,  sp.  gr.  0*924;  it  thickens  and 
becomes  turbid  at  6°  to  10°,  and  congeals  at  15°  to  a  yellow 
mass.     It  has  a  peculiar  smell  and  taste,  and  dries  slowly. 

Commerce. — Cress  seeds  are  imported  into  Bombay  from 
Persia  under  the  name  of  Assalia.  Value,  Rs.  3^  per  maund 
of  37i  lbs. 

SISYMBRIUM  IRIO,  Linn. 

Fig.—Eng.  Bot.  1631 ;  Reich,,  Ic.  PL  Germ.,i.  75,  f.  4408. 
Hedge  Mustard,  London  Rocket  (Eng,),  Herbe  aux  Chantres, 
Tortelle  (Fr.). 

Hab. — Northern  India,  Persia,  Europe.     The  seeds. 

Vernacular, — Khubkalan  {Hind,),  Khdksht  (Pers.,  Bomb.), 
Ran-tikhi  (Mar,). 

History,   Uses,   &C. — There  is  no  notice  of  this  drug 
in  the  Hindu  Materia  Medica;  it  appears  to  have  been  intro- 
16 
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duced  into  the  country  by  the  Mahometans  as  a  substitute  for 
8,  o^cmaZe,thefpt5<rtMO''of  Dioscorides,*  and  the  Irio  of  Pliny ,t 
which  is  reputed  to  be  good  for  asthma,  hoarseness,  or  any 
debility  of  the  throat  or  vocal  organs;  as  also  to  promote 
expectoration.  In  India  the  seeds  are  much  used  in  restorative 
and  fattening  confections.  S,  Irio  was  once  common  about 
London,  and  was  called  London  Rocket;  it  covered  the  ground 
in  the  spring  after  the  great  fire  of  London,  and  Hallen  records 
that  S*  officinale  springs  up  wherever  houses  have  been  burnt. 
It  is  a  common  weed  in  Persia,  and  is  known  by  various  names 
in  different  parts  of  the  country,  e.gf.,  in  Fars,  Shafterak; 
Khorasan,  Khdkshi;  Tabriz,  Surdan;  Turkistan,  Shiwaran; 
Mazenderan,  Shalumli,  In  Arabic  it  is  called  Khubah. 
Medicinally  it  is  thought  to  be  expectorant,  stimulant  and 
restorative;  it  is  also  used  externally  as  a  stimulating  poultice ; 
a  large  quantity  is  imported,  as  it  is  in  constant  demand  among 
the  Mahometans  of  India.  The  plant  also  grows  in  Northern 
India. 

Description, — Khdkshi  is  a  small  red  oblong  seed  about  l-20th 
of  an  inch  long,  one  surface  is  convex,  the  other  grooved,  the 
groove  ending  in  a  notch ;  when  placed  in  water  it  becomes 
coated  with  a  transparent  mucilage;  the  cotyledons  are  yellow 
and  oily.  The  seed  turns  rancid  if  kept  for  any  time ;  it  has  a 
hot  flavour  like  mustard. 

Commerce, — It  is  imported  from  Persia.  Value,  Rs.  5  per 
Surat  maund  of  37^  lbs. 

BRASSICA  NIGRA,  Koch. 

Fig. — Bentley  and  Trim.,  L  22.  Black  mustard  {Erig,), 
Moutarde  noire  (Fr.).  The  seeds. 

BRASSICA  CAMPESTRIS,  Linn. 

Fig. — Eng.   Bot,  2146.     Rape   {Eng,\  Navette,   Ravette 

{Fr,).     The  seeds  and  oil. 

♦  Dios.  2,  147;  Theopbr.  H.  P.  viii.  7. 

t  Plin.  18,  22 ;  22,  75.  Sibthorp  refers  epva-ifiop  to  S.  polyceratium,  L.; 
probably  more  than  one  species  whs  used  under  this  name. 
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BRASSICA  JUNCEA,  H.f.  and  T. 

Fig. — Jacq,  VuuL,  t.  171.  Indian  mustard  (Fjng,)y 
Moutarde  rouge  (Fr.).     The  seeds. 

Hab. — Cultivated  universally. 

Vernacular — B.  campestrls,  Surson  (JJind.),  Sherus  {Mar,)^ 
Sarasava  (Guz,),  Sasave  {Can.),  Other  varieties,  Rai  {Hind,^ 
Guz.),  Kadugu  {Tam.)j  Av61u  (Tel),  Moliari  (Mar.). 

History,  Uses,  &C. — One  of  the  Sanskrit  names  for  mus- 
tard is  Asuri  or  ^'  tho  sorceress/^  because  witches  are  detected 
by  means  of  mustard  oil.  By  lamplight  several  cups  are  filled 
with  water  and  the  oil  dropped  in,  each  cup  bears  the  name  of 
one  of  the  suspected  wouaen,  in  the  village,  and  if  during  the 
ceremony  they  observe  that  the  oil  takes  the  form  of  a  woman 
in  any  of  the  cups,  they  conclude  that  the  person  whose  name  is 
on  that  cup  is  a  witch.  Mustard  is  also  symbolic  of  fecundity ; 
in  the  story  of  Gul-i-Bakawli,  the  nymph  Bakawli  is  born 
again  of  a  peasant  woman  who  had  eaten  mustard  oil  extracted 
from  seed  grown  upon  the  site  of  her  disappearance.  Mustard 
is  mentioned  by  Greek  writers  as  vdnv  and  aivrfvi,  and  appears  to 
have  been  used  by  them  as  a  medicine.*  There  is  reason 
to  suppose  that  the  Romans  used  it  as  a  condiment  and 
medicine.  Of.  Pliny  19,  54  and  20,  87,  who  mentions  three 
varieties.  Fee  identifies  the  slender-stemmed  mustard  oi  that 
writer  with  the  Sinapts  alha  of  Linnaeus,  the  mustard  mentioned 
as  having  the  leaves  of  rape  he  considers  to  be  the  Sinapis 
nigra,  and  that  with  the  leaf  of  the  rocket,  the  Sinapis 
erucoides  of  Linnaeus,  Sanskrit  writers  call  mustard  seeds 
Sarshapa  and  notice  two  kinds,  sidhartha  or  white  mustard 
{B.campestris},  and  rajika  or  brown  mustard  (probably  B.juncea) . 
The  first  kind  is  almost  exclusively  used  for  the  production 
of  the  expressed  oil,  *  while  the  brown  or  black  mustards  are 
preferred  on  account  of  their  greater  pungency  as  rubefacients 
and  for  interaal  administration.     The  expressed  oil  of  mustard 

""  ♦  Dios.  2,  143. 

t  Colza  and  Cnrcel  oil  of  commerce. 
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is  largely  used  as  an  article  of  diet,  and  when  applied  to  the 
skin  is  considered  to  keep  it  soft,  cool,  and  clean,  and  to 
promote  the  growth  of  hair.  In  Bengal  it  is  much  used 
by  males  for  rubbing  over  the  body  before  bathing,  females 
always  using  cocoanut  oil,  either  plain  or  perfumed,  for  the 
same  purpose.  Internally  the  Hindus  use  mustard  com- 
bined with  other  stimulants  in  dyspepsia  and  as  an  emetic ; 
externally  they  use  it  in  much  the  same  way  as  we  do  in 
Europe,  but  with  the  addition  of  other  drugs,  most  of  them  of 
doubtful  efficacy.  In  the  Concan  the  whole  seeds,  moistened 
in  warm  water  and  sprinkled  with  lime,  are  given  as  a  remedy 
for  dyspepsia.  In  the  Makhzan-el-Adwiya  three  kinds  of 
mustard  are  noticed.  Wild  mustard,  with  small  round  red- 
dish brown  seeds,  and  two  sorts  of  cultivated  mustard,  the 
white  and  the  red.  The  seeds  of  the  latter  are  directed  to  be 
used  for  medicinal  purposes  ;  they  are  described  as  large  and 
not  round.  The  Mahometans  consider  mustard  to  be  hot  and 
dry,  and  to  have  detergent  and  digestive  properties ;  they 
prescribe  it  internally  in  many  diseases  in  which  they  think 
such  remedies  are  indicated ;  externally  they  apply  it  in  a 
variety  of  ways  as  a  stimulant  and  counter-irritant.  The  list 
of  diseases  in  which  it  is  recommended,  and  the  method  of 
application  or  administration  in  each  is  too  long  to  reproduce 
here.  {Of.  Makhzan,  article  Khardal.)  Modern  research  has 
shown  that  essential  oil  of  mustard  has  antiseptic  properties  and 
is  destructive  of  bacteria;  it  is  intensely  irritant,  and  if  taken 
internally  would  act  as  a  powerful  irritant  poison.  The  seeds 
share  its  properties,  and  when  powdered  and  mixed  with  water 
actupon  the  skin  and  mucous  membranes  as  a  stimulant  of  the 
circulation,  causing  heat,  redness  and  pain  if  the  application 
is  short,  but  vesication  and  much  irritation  if  too  prolonged. 
It  is  therefore  a  most  valuable  counter-irritant  in  neuralgic 
pains  and  internal  congestions.  Applied  as  a  hip  bath  it  acts 
as  an  indirect  emmenagogue  by  stimulating  the  circulation. 
Given  internally  to  the  extent  of  a  heaped  dessert  spoonful  in  a 
pint  of  warm  water  or  gruel,  mustard  flour  acts  rapidly  as  an 
emetic  through  its  irritant  action  on  the  mucous  membrane  of 
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the  stomach,  and  is  therefore  useful  when  narcotics  have  been 
taken  in  poisonous  doses.  In  small  doses  mustard  flour  is 
carminative  and  sialagogne,  and  promotes  digestion  by  increas- 
ing the  flow  of  saliva  and  gastric  juice.  The  seeds  act  in  the 
same  way,  but  owing  to  their  mucilaginous  coating  the  action 
is  more  prolonged  and  milder.  During  excretion  mustard 
irritates  the  kidneys  and  causes  diuresis. 

Description. — Four  kinds  of  mustard  are  generally  to 
be  found  in  the  Indian  market,  namely,  Isf,  Karachi  mustard, 
jB.  nigra,  var  (?) — Globular,  of  a  dark  brown  colour,  surface 
rough,  generally  covered  with  a  white  pellicle,  giving  the 
seeds  a  grey  colour;  size  about  j^^  of  an  inch  in  diameter. 

2wd,  B.  nifjra — Seeds  globular,  dark  reddish  brown,  clean 
and  bright;  size  about  ^*y  of  an  inch  in  diameter;  surface 
rough,  but  less  so  than  that  of  the  1st  kind. 

8rd,  B,  juncaa — Seeds  oblong,  li^ht  reddish  brown,  clean 
and  bright;  length  ^'j^  of  an  inch;  surface  does  not  appear 
rough  unless  magnified. 

4th,  B,  campestris — Seeds  very  slightly  oblong,  yellow,  or 
reddish  brown,  clean  and  bright ;  diameter  ^j  of  an  inch  or 
more ;  surface  smooth  to  the  naked  eye,  but  seen  to  be  finely 
reticulated  under  a  magnifying  glass. 

The  third  kind  is  preferred  by  the  natives,  and  may  bo  con- 
sidered the  officinal  mustard  of  India ;  it  has  a  very  bright 
rich  yellow  colour  when  powdered. 

MicroHCopie  structure, — The  white  pellicle  which  covers  the 
Karachi .  seeds  consists  of  hexagonal  cells.  The  epidermis  of 
the  different  kinds  of  seed  consists  of  one  row  of  closely 
packed  cells,  having  strong  lateral  and  inner  walls  ;  the  cells 
are  best  seen  in  the  Karachi  mustard  on  account  of  their 
greater  size. 

Chemical  composition. — By  distilling  the  seeds  (previously 
macerated)  of  B>  nigra  and  B.juncea  with  water,  the  pungent 
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principle,  essential  oil  of  mustard  is  obtained,  amounting 
to  '2  or  '7  per  cent.,  and  under  certain  conditions  more  from 
JB.  nigra.  This  oil,  which  has  the  composition  C  S  N  C^  H*, 
allyl  thiocarbimide,  boils  at  150°' 7  C,  has  a  specific  gravity 
at  0^  of  1  '036,  no  rotatory  power,  and  is  soluble  without  colo- 
ration or  turbidity  in  three  times  its  weight  of  cold  strong 
sulphuric  acid.  The  remarkable  reaction  which  gives  rise 
to  the  formation  of  mustard  oil  was  explained  by  Will  and 
Korner  in  1863.  They  obtained  from  mustard  a  crystal- 
lizablo  substance,  then  termed  Myronate  of  Potassium, 
CJio  H»o  KNS^  O^^',  but  now  known  as  Sinnigrin,  from 
its  analogy  to  sinalbin,  Sinnigrin  when  brought  into  contact 
with  an  extract  of  white  mustard  or  a  solution  of  myrosin, 
is  decomposed  into  essential  oil  of  mustard,  potassium 
sulphate,  and  glucose.  At  the  same  time  a  part  of  the  oil 
is  converted  into  sulphur  and  crotonitril.  (Roscoe,)  Myrosin 
is  an  albumenoid  principle  contained  in  white  mustard.  Its 
aqueous  solution  coagulates  at  60°  C,  and  then  becomes 
inactive  :  hence  mustard  seed  which  has  been  roasted  yields 
no  volatile  oil,  nor  does  it  yield  any  if  powdered  and  intro- 
duced at  once  into  boiling  water.  Sometimes  black  mustard 
contains  so  little  myrosin  that  white  mustard  has  to  be  added 
to  it  in  order  to  develope  all  the  volatile  oil  it  is  capable 
of  yielding.  Sinalbin  is  another  compound  contained  in  white 
mustard  seed ;  it  is  easily  soluble  in  water,  less  so  in  alcohol, 
and  crystallizes  in  small  pearly  needles.  By  the  action  of 
myrosin  it  is  converted  into  sinalbin-mustard-oil,  and  sulphate 
of  sinapine  and  glucose.  For  further  information  the  reader  is 
referred  to  Roscoe  and  Schorlemmer's  work  on  Organic 
Chemistry. 

The  seeds,  roots  and  herbaceous  parts  of  many  of  the 
Cruciferse  yield  a  volatile  oil  composed  in  part  of  mustard  oil 
and  in  part  of  allyl  sulphide,  C^  H*°S,  which  is  also  obtain- 
able from  garlic.  Many  Cruciferae  afford  from  their  roots  or 
seeds  chiefly  or  solely  oil  of  mustard,  and  from  their  leaves 
oil  of  garlic. 
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The   following   percentage  analyses   of  mustard   seeds   are 
given  by  Konig  (Zusamm.  d,  7nensch.  Nahrungs,  ^r.,  p,  148)  : — 
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Mustard  seeds  submitted  to  pressure  afford  about  23  per  cent, 
of  a  mild-tasting,*  inodorous,  non-drying  oil,  solidifying  when 
cooled  to — 17'5^C.>  and  consisting  of  the  glycerin  compound 
of  stearic,  oleic  and  erucic  or  brassic  acid.  The  last  namc^d 
acid  occurs  also  in  rape,  and  grape  seed  oils,  and  is  homologous 
with  oleic  acid. 

The  ash  constituents  of  mustard,  amounting  to  4  per  cent., 
consist  chiefly  of  the  phosphates  of  calcium,  magnesium 
and  potassium. 

The  mustard  oil  sold  in  the  bazars  of  India  has  a. pungent 
odour  and  bitter  taste,  owing  to  the  practise  of  watering  the 
cake  before  pressing  it  the  second  time.  It  is  also  said  to  be 
largely  adulterated  in  Bengal  with  poppy  seed  and  other  oils. 
Through  the  kindness  of  Mr.  Blechenden,  Secretary,  Agri- 
Horticultural  Society  of  India,  we  have  had  an  opportunity  of 

<^  When    freshly-expressed    it  hns   the   taste    of    mustard   without    th 
pungency. 
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examining  a  specimen  of  pure  mustard  oil  expressed  in  a 
Merce*s  patent  iron  mill  at  the  Calcutta  Exhibition  of  18S4. 
The  oil  was  of  a  pale  yellow  colour,  with  a  somewhat  nutty  and 
very  faintly  pungent  taste,  and  faint  odour  of  mustard.  At 
15°  5  C.  it  had  a  specific  gravity  of  -9286.  At  — 9°  C.  it 
became  as  viscid  as  thick  treacle. 

The  seeds  of  B,  campestris  yields  a  brownish-yellow,  nearly 
inodoroiis  and  tasteless  oil,  having  when  expressed  hot,  or 
when  long  kept,  a  disagreeable  after  taste.  Sp.  gr.  about 
0*9136.  [SchUbler,)  It  is  the  least  limpid  of  the  Brassica  oils, 
at  — 4°  it  deposits  a  little  fat,  and  solidifies  to  a  yellow  butter 
at  — 6°.  The  cold-pressed  oil  contains,  on  the  average,  70*o2 
per  cent,  carbon,  10"58  hydrogen  and  19*10  oxygen;  it  forms 
with  "Chlorine  a  yellow,  very  viscid  compound  containing 
]  7*68  per  cent,  of  chlorine,  and  with  bromine  a  similar  com- 
pound containing  32*5  per  cent,  of  bromine.  D,  campestris 
contains  myrosin  but  no  sinnigrin. 

According  to  W.  J.  Smith  {Zeit,  Phys,  Chem,  xii.,  419),  the 
greater  part  of  the  sulphur  occurs  combined  in  the  glucosidal 
compound  sinnigrin,  a  smaller  quantity  occurs  not  so  combined  ; 
and  in  addition  there  is  that  which  is  present  as  a  constituent 
of  albumen.  With  the  germination  of  cruciferous  seeds  the 
glucoside  is  gradually  broken  up,  but  after  an  interval  of 
several  weeks  some  of  it  reappears  in  the  leaves  of  the  plant. 
The  rate  at  which  the  glucoside  in  these  seeds  is  broken  up 
in  the  presence  of  water  was  found  to  vary  considerably  in 
different  species,  and  it  was  further  found  that  the  ferment 
from  any  cruciferous  seed  is  capable  of  breaking  up  the  gluco- 
side of  any  other  cruciferous  seed.  It  is  therefore  inferred 
that  all  these  seeds  contain  one  and  the  same  ferment,  whilst, 
on  the  other  hand,  the  glucosides  of  dififerent  species  vary 
considerably  in  respect  to  their  susceptibility  to  the  ferment. 

According  to  Messrs.  Schimmel,  the  quantity  of  sulphuret- 
ted oil  yielded  by  Brassica  nigra  seeds  is  0*90  per  cent.,  and 
by  the  seeds  of  B.  juncea  0*52  per  cent. 
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Commerce. — Mustard  is  grown  in  most  parts  of  India,  the 
price  ranges  from  Rs.  20  to  Rs.  40  per  candy  according  to 
quality  and  cleanness  of  seed.  Rape  is  worth  about  Rs.  7  per 
cwt. 

RAPHANUS    SATIVUS,  Linn. 

Fig.— Lam.  Ill,  t,  566.     Radish  (Eng.),  Radis  (Fr.), 
Vernacular — Mula,  Muro  (Bomb.^  Hlnd.)^  MuUangi  (Tayn., 
Can,),  Mulaka  (Sans.). 

Description. — A  large,  coarse  white  radish,  is  univer- 
sally cultivated  in  India.  The  seeds  Bazr-el-fujl  (Arab.)  are 
used  as  a  diuretic,  laxative  and  lithontriptic ;  also  the  juice 
of  the  fresh  leaves.  The  root  and  seeds  yield  with  water  a 
milky  distillate,  from  which  a  small  quantity  of  oil  may  be 
obtained  by  rectification  ;  it  is  colourless,  heavier  than  water, 
and  has  the  taste  but  not  the  smell  of  radishes.  The  oil 
contains  sulphur;  it  forms  a  white  precipitates  with  corrosive 
sublimate,  and  yellow  with  bichloride  of  platinum.  It  dis« 
solves  with  tolerable  facility  in  water. — (Pless,  in  Omelin'a 
Handbook,  X.,  56). 

The  following  percentage  analyses  of  Radishes  are  given  by 
Konig  (Zusamvi.  d.  mensch.  Nahrungs,  Sfc,  p.  137) : — 


When  collected 

1 

i 
s 

i 

5 

4 

< 

In  dry 
substance. 

By  whom 

examined. 

•  May  1874... 

tOofc.     „      ... 

1876  .. 

91-31 
98-47 
92-28 

1-15 
1  45 
1-09 

0-09 
0-11 
0-26 
0-15 

1-141  97 

0-62 2-80 

4  92 

065 
0  78 
0-87 

0-67 
0-93 
0-63 
0-74 

3-23 
3  65 
2  24 
301 

1 

54-66h 

1  y  W.  Dahlen. 
50-84  J 

63  82    E.  Pott. 

i 

Average    

93-84JI  28 

0-88 

2  91 

0  75 

56-27 

1 

*  It  contained  Phosphoric  aeid  0 '  057,  and  Sulphur  organically  combined 
0- Oil  percent. 

t  It  contained  Phosphoric  acid  O'OOO,  and  Sulphur  organically  combined 
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The  other  Cruciferous  plants  known  in  India,  which  are 
more  or  less  medicinal,  are  the  following: — 

Cheiranthus  Cheiri,  iinw.— The  Wallflower  is  culti- 
vated in  Northern  India  under  the  name  of  Todri.  This 
plant  and  Matthiola  incana  are  considered  by  many  to  have  been 
the  Xfv#cdiov  of  the  Greeks  and  Viola  of  the  Latins,  names  which 
appear  to  have  been  rather  loosely  applied  to  several  Spring 
flowers.  The  Germans  still  call  the  Wallflower  *  Leucoje'  and 
the  French  know  it  as  Violier  as  well  as  Girofl^e.  Leukoion  is 
described  as  emmenagogue  and  deobetruent  by  Dioscorides, 
and  the  Mahometans  of  India  attribute  such  virtues  to  the 
flowers.  The  seeds  contain  myrosin  and  the  same  oil  as 
Raphanua  sativus. 

Nasturtium  officinale,  B,  Br.— The  Water-cress  is 
a  native  of  Northern  India,  and  is' largely  cultivated  in  many 
parts  of  the  country.  As  a  salad  it  has  from  time  immemorial 
been  held  in  esteem  on  account  of  ita  appetizing  and  antiscor- 
butic properties. 

Cardamine  pratensis  Lmn.— The  Cuckoo-flower  or 
Ladies-smock  occurs  in  Hussora,  and  ha-s  properties  similar  to 
Nasturtium  officinale.  The  same  may  be  said  of  the  several 
species  of  Farsetia  which  grow  in  the  Punjab. 

Cruca  sativa,  Zam. — The  Rocket  is  cultivated  in 
Northern  and  Central  India,  and  has  similar  properties,  but  is 
more  acrid;  it  is  the  cufwfiov  (good  brothmaker)  of  the  Greeks 
and  Eruca  of  the  Latins.  The  Arabians  call  it  ^e*  j^  (Jarjir) 
and  the  Persians  e^^t^l  (Eihukan).  The  Mahometans  say  that 
if  a  sour  Pomegmriate  is  watered  with  its  juice,  the  fruit  will 
become  sweet. 

The  medicinal  action  of  these  Cruciferous  plants  resembles 
that  of  Mustard. 
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CAPPAEIDE^- 
CLEOME  VISCOSA,  Linn. 

Fig. — Wight  Ic,  L  2;  RKeede  ix,,  Eort.  Mnl.  ?«.,  t.  28. 
Sticky  Cleome  (Eng.),  Herbe  paante,  Bredepuante  (Fr.). 

Hab. — Tropical  India  and  other  warm  climates.  The 
plant  and  seeds. 

Vernacular.— Rulhu],  Hdrhfir  (Hind.),  Hdrhdrii  (Beng.), 
Kanphdti,  Pivala-tilavana  (.War.),  Nai-vela. . ( Tarn. ) ,  Knkka- 
y^minta  (TeL),  Hucha  sasavi  (Can,). 

History,  Uses,  &C. — This  common  weed  on  cultivated 
ground  appears  to  have  been  long  in  use  in  India  as  a  domestic 
remedy  ;  it  is  called  in  Sanskrit  Adityabhakt&  and  Arkakanta. 
Ainslie  says: — "The  small  compressed,  netted  surfaced, 
hottish  tasted  seeds  have  got  the  Tamool  name  of  Nahi  Kud- 
dighoo,  or  '  dog's  mustard,^  and  are  considered  by  the  Vytians 
as  anthelmintic  and  carminative ;  they  are  administered  in  the 
quantity  of  about  a  tea-spoonful  twice  d»iily.V  The  juice  of 
the  leaves,  Rheede  says,  "is  useful  in  deafness  poured  into  the 
ears."  This  account  agrees  with  the  way  in  which  the  plant 
is  used  at  the  present  time,  the  juice  mixed  with  oil  being  a 
popular  remedy  for  purulent  discharges  frogi  the  ear ;  hence 
the  name  Kanphuti.*  It  is  the  Herhe-puanle  or  Brede-puanto 
of  the  French  Settlements  in  the  East.  Descourtilz  says  that 
when  crushed  and  applied  to  the  skin  it  causes  much  redness 
and  even  vesication.  Given  internally  it  is  sudorific;  when 
cooked  it  loses  its  acrid  properties.  Rumphius  gives  a  similar 
account  of  its  properties,  and  says  the  Portuguese  call  it  Bredo 
Mamma. 

*  The  juice  of  plants  was  used  in  this  way  by  the  Greeks  and  Romans. 
Scrib.  Larg.Comp.  89.  Ad  auricul«  et  tuuiorem  et  dolorem  sine  ulcere  pro- 
destherbse  urceoUris,  aut  cucurbitse  ramentorum  succus  tepeiis  per  stngilem 
in  foramen  auris  dolentis  infusas. 
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Description. — An  annual  weed  from  1  to  3  feet  high  ; 
leaves  3  to  5  foliolate,  leaflets  obovate ;  flowers  yellow ;  the 
whole  plant  pubescent  and  extremely  viscid ;  many  of  the 
hairs  are  surmounted  by  a  round  gland,  from  which  a  reddish 
viscid  secretion  exudes ;  the  plant  has  a  powerful  odgur  like 
black  currants.  The  capsules  are  from  2  to  3i  inches  loug, 
striated,  pubescent^  tapering  towards  the  point,  which  is 
surmounted  by  the  style ;  the  seeds  are  dark  brown  or  nearly 
black,  reniform,  and  granular,  about  the  size  of  black  mustard 
seed  ;.  the  leaves  have  a  puugent  flavour,  and  the  seed  a  feeble 
taste  of  mustard. 

GYNANDROPSIS  PENTAPHYLLA,  DC\ 

Fig.  —  Bheede,  HorL  Mai.  ix.,  t.  24. 

Hab. — India  and  all  tropical  countries.  The  plant  and 
seeds. 

Vernacular, — Hurhur,  Hdlhul,  Karaila  {Bind,),  Hurhurid 
(Beng,),  Vaminta  (TeL),  Tilavana,  Mabll  (Jlfar.),  Vela, 
Taivela  (Tarn.),  Waila  {Cing,), 

History,  Uses,  &C.— The  five-leaved  Cleome,as  it  was 
formerly  called,  has  been  long  known  as  a  domestic  remedy 
by  the  Hindus ;  it  is  called  in  Sanskrit  Surjavarta  and  Arka- 
pushpika,  and  is  noticed  by  Ainslie,  who  says,  "That  the  small 
numerous,  warrafsh  kidney  formed  black  seeds,  as  well  as 
leaves  of  this  plant,  are  administered  in  decoction  in  convulsive 
affections  and  typhus  fever,  to  the  quantity  of  half  a  teacup 
full  twice  daily.''  The  natives  regard  it  as  having  much  the 
same  properties  as  Cleome  viscosa.  In  the  French  colonies 
and  in  the  Nilgiris  it  is  used  as  a  sudorific.  In  Pudukota  the 
leaves  are  applied  to  boils  to  prevent  the  formation  of  pus. 
■  Wight  {III.  L,  p»  34)  says  that  the  bruised  leaves  are  rube- 
facient and  vesicant. 

Description. — A  common  plant  on  cultivated  ground  ; 
leaves    5-foliolate,    with   obovate  leaflets;  flowers   white    or 
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purplish,  in  glutinous  racemes,  bracts  3-f61iolate ;  stamens 
very  long,  purple;  capsules  2  to  4  inches  long,  tapering 
towards  the  point,  which  is  surmounted  by  the  style,  striated, 
pubescent.  The  whole  plant  is  viscid  and  covered  thickly 
with  glandular  hairs;  it  has  a  strong  peculiar  odour  like  the 
black  currant  leaf.  The  seeds  are  black,  of  the  same  shape 
and  size  as  those  of  Cleome  viscosUj  but  rougher  ;  they  have  a 
very  faint  flavour  of  mustard. 

Chemical  composition, — These  plants  when  crushed  in  the 
fresh  state  develop  an  acrid  volatile  oil  having  the  properties 
of  garlic  or  mustard  oil.  The  dried  plants  exhausted  by 
alcohol  yield  a  deep  green  tincture  which  on  evaporation 
leaves  a  brown  soft  resin  which  has  no  irritant  action  when 
applied  to  the  skin . 

CRATiEVA   RELGIOSA,  Forst,  var.  Nnrvala. 

Ylg.—Rheede,  Hort.  Mai  Hi.,  L  42.  Holy  Garlick  Pear 
(/?nr7.),  Tapier  (Fr,), 

Vernacular, — Brarna,  Bilasi,  Bila  {Hind,),  Barun,  Tikoshak 
{Beng.),  Maralingam  (Tarn,),  Nirvala  (Can,),  Uskia,  Urumatti 
(Tel,),  Vayavarna,  Haravarna,  Rimala,  Karvan  (Mar,), 

Hab. — Malabar,  Canara.  Cultivated  elsewhere.  Tho 
leaves  and  bark. 

History,  Uses,  &C. — This  small  tree  is  a  native  of 
Malabar  and  Canara,  Tropical  Africa,  and  the  Society  Islands ; 
it  is  also  found  plan-ted  about  temples  and  Mahometan  tombs 
in  many  parts  of  India.  It  is  worthy  of  remark  that  this  tree  is 
found  planted  near  tombs  in  several  different  parts  of  the 
world.  The  Sanskrit  names  are  Varuna  and  Asmarighna 
(lithontriptic).  Mr.  U.  C.  Dutt  gives  the  following  summary 
of  its  properties  as  described  in  Sanskrit  works  : — "  It  is  said 
to  promote  the  appetite,  increase  the  secretion  of  the  bile, 
act  as  a  laxative,  and  remove  disorders  of  the  urinary  organs. 
In  calculous  affections  it  is  used  in  a  great  variety  of  forms ; 
thus  a  simple  decoction  of  the  bark  may  be  given  with  the 
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addition  of  treacle.  A  compound  decoction  is  prepared  along 
with  equal  parts  of  Tribulus  terrestris  and  ginger,  and  is 
administered  with  the  addition  of  Yavakshfira-  (impure  car- 
bonate of  potash)  and  honey.  A  compound  powder,  Varunddya 
churna,  is  prepared  as  follows  :  —A  solution  of  the  ashes  of 
Varuna  is  made;  this  solution  is  boiled  with  the  addition  of 
the  bark  in  powder  and  Yavakshira  till  the  water  is  entirely 
evaporated,  the  resulting  powder  is  given  in  ascites,  calculus, 
enlargements  of  the  abdominal  viscera,  and  affections  of  the 
bladder  and  uterus.  A  confection,  called  Varuiiddya  guda,  is 
prepared  by  adding  to  the  fluid  extract  of  the  bark,  treacle, 
and  a  number  of  diuretic  and  aromatic  substances.'*  The 
leaves  are  used  as  a  remedy  for  swelling  of  the  feet,  and  a 
burning  sensation  in  the  soles  of  the  feet,  a  common  complaint 
of  a  somewhat  obscure  nature  ;  they  are  also  cooked  and  eaten 
as  a  vegetable  to  reduce  corpulence.  The  leaf -juice  is  given 
in  rheumatism  in  the  Concan  in  doses  of  i  to  3  tolas  mixed 
with  cocoanut  juice  and  ghL  In  caries  of  the  bones  of  the 
nose  the  leaf  is  smoked  and  the  smoke  exhaled  through  the 
nose.  The  bark  atfd  leaf  pounded  and  tied  in  a  cloth  are  used 
as  a  fomentation  in  rheumatism.  In  physiological  action  this 
bark  resembles  Caper  bark.  (See  next  article,)  A  tincture  has 
been  found  to  be  an  excellent  emulsifying  agent. 

Description. — Leaves  3-folioJate,  on  long  petioles,  leaf- 
lets lanceolate  acuminate,  thin,  smooth,  upper  surface  dark 
green,  under  surface  of  a  lighter  colour,  about  8  inches  long 
and  3  inches  broad.  When  bruised  they  have  a  disagreeable 
smell,  something  like  Hellebore ;  taste  slightly  bitter  and  very 
pungent,  causing  a  tingling  sensation  in  the  tongue,  not 
aromatic.  The  bark  is  grey  externally,  and  minutely  fissured, 
thick;  fracture  short;  beneath  the  grey  epidermis  is  a  green 
layer,  substance  white  ;  a  transverse  section  shows  numerous 
yellow  specks,  which  when  examined  with  a  lens,  are  seen  to 
be  bundles  of  very  large  stone  cells.     The  taste  is  faintly  bitter. 

Chemical  composition. — The   bark   contains    saponin,  or    a 
principle  similar  to  it. 
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CAPPARIS  SPINOSA,  Linn. 

Fig Var,2,ru'pe8tri8,  Sibth.,  Flor.  Grwc.^  t.  487.     Var,  3, 

vulgaris^  Royle,  Illus,  73.      Var.  4,  leucophyllay  Deless.  Ic.  Sel. 
iii.y  t  10,     Caper  plant  {Eng.),  Caprier  commun  (Fr.), 

Hab. — Europe,  Asia,  Africa,  &c.     The  bark  of  the  root. 
Vernacular, — Kabar  (Arab,), 

History,  Uses,  &C.— This  plant  is  widely  distributed, 
being  found  in  Afghanistan,  West  Asia,  Europe,  North  Africa, 
Australia,   and  the  Sandwich  Islands.     The  common  Indian 
and  Oriental  form,  Var.  3  of  Hooker's  Flora  of  British  India 
grows  on  hilly  ground  in  many  parts  of  India.     Caper  bark 
does  DOS  appear   to  have  been  known  as   a  medicine  to  the 
Hindus  until  introduced   by  the  Mahometans,  but  the  fruits 
of  C.  aepiariay    Linn.   (KfikSdani),    and  of  C.   aphylla^  Roth. 
(Karira),     are  mentioned     by     Sanskrit    writers.     Capparis 
is   mentioned   by  both   Greek    and    Latin  writers,*  and  its 
medicinal    properties   were   probably    made    known    to    the 
Arabs  through  them.     The  Syrian  name   is  Kabar  and  the 
Turkish  Kabarish;  in  Persia  it  is  called   Kabiir  and   Karak. 
The  author  of  the  Makhzan-el-Adwiya  gives  a  good  description 
of  the  plant,  and  says  that  the  root  bark  is  the  most  active  part, 
and  generally  used.     He'considers  it  to  be  hot  and  dry,  and 
to  act  as  a  detergent  and  astringent,  expelling  cold  humors ; 
it  is  therefore  recommended  in  palsy,  dropsy,  and  gouty  and 
rheumatic  affections ;  the  juice  of  the  fresh  plant  is  directed  to 
be  dropped  into  the  ear  to  kill  worms,  just  as  Cleome  juice  is 
used  in  India ;  all  parts  of  the  plant  are  said    to  have  a  stimu- 
lating and  astringent  effect  when  applied  externally.     Ainslie 
mentions  the  drug  as  an  imported  article,  and  notices  its  use  * 
as  an  external  application  to  malignant  ulcers.     The  physio- 
logical action  of  Caper  bark  is  very  similar  to  that  of  Senega, 
and  depends  upon  the  presence  in  it  of  a  principle  similar  to, 
if  not  identical  with,  saponin  {see  Saponaria   Vaccaria) .     The 

*  Dioi.  ii.,  164.  Kmrnapis  or  icainrapi  Theophr.  H.  P.  i.  6;  iii.  3;  Ti.S,  5 
vii.  8 ;  Plio.  13,  44  ;  20,  69.  CeU.  4,  9. 
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fresh   plant   develops  a  volatile  oil  having  the  properties  of 
garlic  oil. 

Description. — Caper  root  bark  occurs  in  half  quills 
several  inches  in  length;  it  is  very  thick  and  transversely 
fissured  ;  the  external  surface  is  gray,  the  internal  white,  taste 
bitter  and  pungent. 

Chemical  compositvyn. — The  root  bark,  according  to 
Rochleder  and  Bias,  contains  a  neutral  bitter  principle  of  sharp 
irritating  taste,  resembling  senegin.  The  flower  buds  distilled 
with  water  yield  a  distillate  having  an  alliaceous  odour.  After 
they  have  been  washed  with  cold  water,  hot  water  extracts 
from  them  capric  acid  (C*°  H®°  O^),  and  a  gelatinous 
substance  of  the  pectin  group  ;  capric  acid  is  sometimes  found 
deposited  on  the  calicos  of  the  buds  in  white  specks  having 
the  appearance  of  wax.  (Watts*  Diet,  of  Ghem,)  Forster 
has  isolated  a  glucoside  from  the  plant  which  yields,  on  boiling 
with  sulphuric  acid,  isodulcite,  and  a  colouring  matter  similar 
to  quercetin.  Similar  glucosides  were  also  found  in  Sop^ora 
japonica  and  Ruta  graveolens,  [Dijig,  Polytech.  Journ.,  245, 
48  ;  Year-Booh  Pharm.,  1883,  p.  241.) 

Commerce. — The  drug  is  imported  via  the  Persian  Gulf. 
Value,  Re.  i  per  lb. 


The  root  of  C.  zeylanica,  Linn.,  C.acuminata,  Fozb,, 

Vern,  Kalu-kera  (Beng.),  Paliki  (Tel),  Waghanti  (Afar.), 
Govindphal  (Hind,),  Authdndi-kai  (Tarn,),  is  reputed  to  be  a 
cooling  medicine. 

The  young  shoots  of  C.  aphylla,  Rath.^  Vern,  Karil,  and 
of  C.  horrida,  Linn. /.,  Vern,  Ardanda,  are  applied  medici- 
nally as  a  counter-irritant.  The  unripe  fruits  of  both  species 
are  used  as  a  pickle  with  pepper,  mustard  and  oil.  In 
Puducotta  the  fruits  of  C.  grandiflora,  Wall.,  are  pickled; 
its  Tamil  name  is  Killacchedi. 
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CADABA  TRIFOLIATA,  W.  Sf  A, 

Fig.— ffooA;.,  Bot.  Misc.  296;  Suppl  t.  37. 
.    Hab. — Carnatic,  Ceylon. 

C.   INDICA,  Lamk. 
Fig.— Burnt.  Ind.  t.  46,  f.  3. 
Hab. — W.  Peninsula. 

C.  FARINOSA,  Forsk. 

Fig. — Deless.,  Ic.  8el.  Hi.,  t.  8. 

Hab. — Punjab,  Sind,  Arabia,  Africa. 

Vernacular. — C.   trifoliata,   Viluthee,    Maunthakkooroonthu 
(Tarn.),    Checkonadi   (Tel).    0.   indica,    Velivi   {Tarn.).   C. 
farinosa,  Asal,  Sarah  {Arab.). 

History,  Uses,  &C. — The  genus  derives  its  title  from 
Kadhab  (v*^  or  v^),  an  Arab  name  for  the  C.  rotundifolia 
of  Forskal,  who  mentions  another  species  (0.  farinosa)  as 
medicinal.  He  says  :  '^  Usus  antitoxicus  :  dum  rami  recentes  et 
minores  masticantur,  vel  pulveris  forma  eduntur.*'  The  latter 
plant,  under  the  name  of  ^j^  is  described  by  Az,  from 
information  given  to  him  by  an  Arab  of  the  desert,  as  a  shrub 
with  a  dusty  colour,  not  so  tall  as  the  tamarisk  (JUI),  with 
small  leaves  and  lank  branches  or  twigs;  and  always  growing 
slanting.  A  species  of  Cadaba  is  very  common  in  Socotra, 
and  Balfour  suggests  that  the  village  of  Kadhab  on  the 
northern  shores  of  that  island  may  have  taken  its  name  from 
this  plants  which  grows  abundantly  on  the  plain  in  its 
vicinity. 

In   Pndukota  the  root  and  leaves  of  C   indica  are  used 
in  decoction  as  an  anthelmintic,  and  the  juice  of  the  leaves 
of  0.  trifoliata  is  given  to  children  suffering  from  indigestion. 
18 
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According  to  P.  S.  iloctcoswaunj  •>£  Tanjore  the  trifoliate 
C'ldaba  ia  com  mo  a  oa  die  sitea  of  ruined  temples  and  other 
bailding^,  and  the  leaves  are  coaaidered  to  be  pargative, 
eramenagng-ue,  acicL-vpci  itit',  anthelmiiitic  and  antiphlogistic  ; 
they  are  macli  emp'oye^i  in  preparing  medica&ed  oils.  Aa 
a  parg:itive  hair  an  ounce  «:f  the  leaves  may  be  osed  in  decoc- 
tion like  senna  with  sal r. hate  of  m^ig^nesia,  bat  the  natives 
usually  aiiminister  thr^m  with  myrjbalans  and  ginger;  given 
in  this  manner  they  appear  uO  have  much  the  same  action 
as  senna.  In  combination  with  castor-^:)il  and  tnruaeric  the 
decoction  is  prescribed  by  native  doctors  in  amenorrhoea 
and  dy-«men'.rrh«-e:i.  The  bi.iied  leaves  are  eaten  as  an 
anthelmintic,  and  are  applied  externally  to  rhenmatic  joints  ; 
to^f'ther  with*  the  leaves  ot  ff'.H.ia  IVod^er  and  child's  nrine 
th^'y  are  apjlied  as  a  poultice  to  phlegmons  to  promote 
snppnr^ti'.n.  The  pxls  are  b.jiled,  dried,  s^jaked  in  buttermilk, 
asr-^in  dried,  and  fried  with  melted  batter  y-jh^j  as  a  vegetable. 
The  merllcinal  prr^pertiea  of  the  root  are  similar  to  those  of 
th^;  I^-re^.  C  trifdiflct  is  supposed  to  be  the  Balaya 
of  Hir.  .krit  writers. 

Description.— C.  irifdiata  h.is  pilmately  3-foliolate 
h^'/f-M,  with  obi :»ng  or  lanceolate  leaflets  about  2  inches  in 
l';r»^^t.b.  The  leaves  of  C  imlica  are  simple  ovate  or  oblong 
a/:rjf>;  or  mncronatc,  from  1  to  1 4  inches  long.  The  leaves 
of  C  JarinoAa  are  hoary,  ovate  or  oblong  obtuse  and  seldom 
an  inch  in  length. 

Chemiral  compos Uion.— The  ethereal  and  alcoholic  extracts 
of  the  leaves  of  Cadaha  indica  yield  to  acidulated  water  a 
somewhat  bitter  alkaloid  giving  crystallisable  salts  when 
evaporated.  No  tannin  is  present,  but  an  oi^anic  acid 
precipitable  from  a  concentrated  aqueous  extract  by  an  equal 
volume  of  alcohol.  This  acid  is  combined  as  a  calcium  salt, 
and  yields  when  burnt  21  per  cent,  of  carbonate.  Another 
acid  of  a  dark  colour  is  found  in  the  same  extract;  it  ia 
precipitated  by  four  volumes  of  spirit,  and  resembles  in  some 
of  its  reactions  cathartic  acid. 
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The  leaves  contain  a  considerable  quantity  of  nitratesi 
recognised  by  their  slight  defiagration  when  barning;  and 
by  showing  the  peculiar  ring  with  the  sulphnric  acid  and  iron 
test^  even  in  the  cold  infusion. 

The  dried  and  powdered  leaves  after  complete  combustion 
leave  16*5  per  cent,  of  white  ash,  of  which  more  than  oue-half 
is  soluble  in  water,  and  consists  of  alkaline  chlorides,  car- 
bonates and  sulphates. 

VIOLACEiE. 

iohidium:  suffruticosum,  owg. 

Fig.  — Wight.  lU.,  L  19>;  fc,  ^  308. 

Hab« — ^Tropical  Asia^  Africa  and  Australia.     The  plant. 
Vernacular, — Ratanpurs       {ITind.y       Mur,),     Orilatamaray 
(Tarn.),  Purusharatanam  (TeL),  Nunbora  {Beug.). 

History,  Uses,  &C.: — In  Southern  India  this  plant  is 
considered  to  be  one  of  the  two  kinds  of  Ch^rati  mentioned 
by  Sanskrit  writers,  a  synonym  for  which  is  Padma-charini. 
The  native  physicians  regard  it  as  a  tonic  and  diuretic,  and 
prepare  a  paka  or  confection  of  the  whole  plant.  Twenty 
to  sixty  grains  of  the  plant  are  administered  in  each  dose. 

Bheede  and  Ainslie  mention  Gh^ati.  According  to  the 
latter  writer,  the  leaves  and  tender  stalks  are  demulcent  and 
are  used  by  the  natives  in  decoction  and  electuary,  and  also 
employed  in  conjunction  with  some  mild  oil>  in  preparing 
a  cooling  liniment  for  the  head.  The  plant  is  more  or  less 
known  for  its  medicinal  properties  from  Agra  to  Ceylon,  and 
is  often  used  in  Southern  India  as  a  demulcent  in  gonorrhoea, 
and  its  demulcent  properties  are  known  in  N.  S»  Wales,  where 
the  plant  is  common. 

DescriptiOft. — The  drug  as  sold  in  the  shops-  consists 
of  the  root  and  some  of  the  leafy  portion  of  the  plant  attached 
to  it ;  the  roots  are  yellowish-white,  3-  to  4  inches  in  length. 
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about  ^^\ii  of  inch  in  diameter  at  the  upper  part,  gradually 
tapering  downwards,  woody  and  tough,  and  covered  with  a 
corky  bark.  Stems  woody ;  leares  small,  alternate,  sub-sessile, 
lanceolate.     Taste  mucilaginous. 

Chemical  comjposition. — The  root  contains  an  alkaloid  soluble 
in  ether  and  alcohol,  not  easily  crystallized;  its  solution 
in  the  form  of  a  salt,  which  it -readily  forms  with  the  mineral 
and  vegetable  acids,  is  precipitatedbypotassio-mercuric  iodide, 
iodine  in  potassium  iodide,  tannin  and  the  alkalies.  It  also 
contains  quercitrin,  allied  to  the  viola-quercitrin  of  Mandelin ; 
and  another  colouring  matter  soluble  in  water,  but  insoluble 
in  amylic  alcohol;  an  acid  resin  ;  and  a  quantity  of  mucilage 
and  oxalates. 


VIOLA  ODOR  AT  A,  Linn. 

Fig.—Bentl  and  Trim.,  t.  25.  March  Violet  [Eng,), 
Violette  odorante  (Fr.), 

Hab. — The  north  temperate  zone.    The  plants  and  flowers. 
Vernacular, — Banafshah  (Pers,^  Hind.,  Bomh.). 

History,  Uses,  &C. — The  Greeks  made  use  of  this 
herb  as  a  medicine,*  and  from  them  and  their  works  the 
Mahometans  probably  became  acquainted  with  its  properties  ; 
it  does  not  appear  to  have  been  used  by  the  early  Hindu 
physicians.  A  long  account  of  its  properties  will  be  found 
in  most  Arabic  and  Persian  works  on  Materia  Medica;  it  is 
generally  considered  cold  and  moist,  and  is  especially  valued 
as  a  diuretic  and  expectorant,  and  as  a  purgative  in  bilious 
affections ;  it  is  seldom  given  alone,  but  is  prescribed  along 
with  other  drugs,  which  also  have  an  aperient  action,  such  as 
tamarinds,  myrobalans,  &c.     The  diseases  in  which  Banafshah 

*  Dios.  iv.  117.  Viola,  Latin,  digammated  from  mv  Plin.  21,  14,  76. 
Theophrastus  H.  P.  VI.,  6,  7,  .mentions  lov  the  flower  and  *«wa  the  plants 
of  which  there  are  two  kinds,  black  and  white. 
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is  recommended  are  too  numerous  to  be  mentioned  here  5 
suffice  it  to  say  that  they  are  generally  those  in  which  a 
cooling  treatment  is  thought  to  be  indicated  by  the  hakims. 
The  root  has  been  tried  by  European  medical  men  in  India 
as  a  substitute  for  IpecEicuanha,  but  according  to  the  Bengal 
Dispensatory,  without  satisfactory  results.  Native  doctors 
consider  the  purple- flowered  variety  to  be  the  best;  they  use 
the  flowers  separately,  and  also  the  entire  plant. 

Description. — The  root  is  as  thick  as  a  crow  quill,  very 
crooked,  and  furnished  with  a  number  of  thin  radicles  ;  it  has 
a  spongy  bark,  and  a  hard  woody  medituUium  ;  the  colour  is 
pale  yellow  ;  odour  and  taste  not  peculiar. 

Chemical  composition, — ^The  flowers  are  said  to  contain, 
besides  colouring  matter,  slight  traces  of  a  volatile  oil,  three 
acids,  one  red  and  the  other  colourless,  and  salicylic  acid  ;  an 
emetic  principle  called  violin,  probably  identical  with  emetine ; 
violaquercitrin  in  close  relation  to,  but  not  identical  with, 
quercitrin  or  rutin  [Mandclin)  j  and  sugar,  &c.  The  colouring 
matter  of  the  flowers  is  easily  turned  red  by  acids,  and  green 
by  alkalies,  and  hence  the  syrup  of  violets  was  formerly  used 
as  a  reagent.  The  colourless  acid  called  violenic  acid  by 
Peretti,  is  said  to  crystallize  in  silky  needles,  to  be  soluble 
in  water,  alcohol,  and  ether,  and  to  form  yellow  salts  which 
stain  the  skin.  According  to  Boullay,  all  parts  of  the  plant 
contain  violin.  The  ash  of  F.  calaminaris  (yellow  violet) 
growing  in  Rhenish- Prussia  in  soil  in  which  zinc  is  present, 
has  been  found  to  contain  that  metal. 

Commerce, — Violet  flowers  (6ul-i-Banafshah)  and  the  plant 
(Kashmiri  Banafshah)  are  the  two  forms  of  this,  drug  met 
with  in  the  Indian. markets;  the  first  is  generally  imported 
from  Persia,  and  consists  of  the  flowers  of  the  purple  violet ; 
the  second  comes  from  Cashmere,  and  is  the  whole  plant  in 
flower;  it  seems  to  be  a  white  or  yellow  flowered  variety. 
In  Northern  India  Viola  cinerea,  Boiss.^  and  F.  serpens , 
Wall.,  are  used  as  substitutes  for  F.  odorata,  and  are  called 
Banafsheh. 
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GYNOCARDIA  ODORATA,  R.  Br. 

Yig.—Benil  and  Trim.,  i.  28. 

Hab. — Sikkim  and  Khasia  hills  to  Chittagong,  Rangoon 
and  Tenasserim.     The  seeds. 

Vernacular. — Chaulmiigra      {Hind.,      Bomb.),     Tuk-kung 
(Lepcha.). 

History,  Uses,  &C. — ^We  know  very  little  of  the 
history  of  this  drug,  but  it  seems  that  the  inhabitants  of 
South  Eastern  Asia  have  for  a  long  time  been  in  the  habit  of 
nsing  the  seeds  of  this  and  of  another  nearly  allied  species  as 
a  remedy  for  leprosy.  The  fruits  grow  upon  the  stems  and 
main  branches  of  the  tree.  The  hill  tribes  in  Sikkim  use  the 
pulp  to  poison  fish,  and  after  boiling  it  with  water,  as  a  food. 
The  bark  is  said  to  be  used  as  a  febrifuge ;  it  contains  tannin^ 
and  its  infusion  has  the  odour  of  essential  oil  of  bitter 
almonds.  There  has  lately  been  a  demand  for  it  from  the 
Mauritius.  Hanbury  has  pointed  out  that  a  seed  very  similar 
to  Chaulmngra  is  exported  to  China  from  Siam,  under  the 
name  of  Lukraho,  and  that  it  differs  from  Chaulmngra  in 
having  a  stronger  testa.  In  the  Makhzan-el-Adwiya  there  is 
a  short  notice  of  the  seeds  under  the  name  of  Chawul  mungri; 
their  use  in  leprosy  and  other  skin  diseases  is  mentioned  both 
as  an  internal  and  external  remedy.  In  native  practise  the 
oil  is  administered  mixed  with  clarified  butter ;  this  mixture 
is  of  a  brownish  yellow  colour,  and  of  the  consistence  of  a  soft 
ointment ;  it  is  often  adulterated.  Roxburgh,  and  the  authors 
of  the  Bengal  Dispensatory,  briefly  notice  Chaulmngra,  but  of 
late  years  it  has  become  better  known  to  Europeans,  and  has 
been  extensively  used  in  many  parts  of  India  with  a  favourable 
result.  In  the  Indian  Annals  of  Medical  Science,  April,  1856, 
it  was  brought  to  notice  as  a  remedy  for  secondary  syphilis. 
It  was  first  given  as  a  remedy  for  phthisis'  and  scrofula  by  Dr. 
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R.  Jones  of  Calcutta^  in  doses  of  six  grains  three  times  a  day. 
la  1868  it  was  made  officinal  in  the  Pharmacopoeia  of  India^ 
where  an  ointment  is  directed  to  be  made  from  the  pounded 
kernels  mixed  with  Ung.  Simplex.  Within  the  last  few  years 
the  oil  has  been  used  in  several  of  the  London  hospitals  as  a 
remedy  for  stiflF  joints  caused  by  rheumatism,  being  rubbed  in, 
and  also  given  internally  in  doses  of  3  to  4  minims  three  times 
a  day  after  meals ;  the  dose  may  be  gradually  increased.  For 
children  I  to  2  minims  once  a  day  is  sufficient ;  it  may  be 
combined  with  cod-liver  oil.  Dr.  Young,  of  Florence,  has 
used  the  oil  with  advantage  in  macular  and  anaesthetic 
leprosy;  during  treatment  bronchial  affections  disappeared. 
In  America  it  has  been  used  as  a  remedy  for  sprains  and 
bruises  and  for  sciatica;  over-doses  (10  minims  three  times  a 
day)  cause  vomiting  and  purging  with  loss  of  appetite,  but  all 
people  are  not  equally  aSected  by  the  drug.  In  chest 
aifections  and  phthisis  it  may  be  rubbed  into  the  chest  with 
advantage.  People  taking  it  should  live  generously ;  native 
Indian  doctors  recommend  abstinence  from  meat,  sweetSf 
spices  and  acids  during  its  use.  Dr.  Wyndham  Cottle  writes 
to  the  British  Medical  Journal  on  Ghaulmugra  oil  and  its 
active  principle^  Gynocardic  acid,  as  internal  and  external 
remedies  in  various  forms  of  skin  disease.  Gynocardic  acid 
he  finds  preferable  for  several  reasons,  as  it  rarely  produces 
nausea,  can  easily  be  given  in  the  form  of  pills,  and  is  more 
uniform.  Both  the  oil  and  gynocardic  acid  are  used  either  as 
external  or  internal  remedies,  the  oil  being  taken  best  in 
perUa  ;  and  the  oil  and  the  acid  best  applied  as  ointments  in 
combiuation  with  vaseline.  Dr  Cottle  seems  to  have  found 
these  medicines  most  serviceable  as  local  applications  in  eczema. 
In  eczema  of  the  face,  and  when  it  shows  itself  in  dry  patches, 
he  has  found  an  ointment  of  gynocardic  acid  of  from  15  to  25 
grains  to  the  ounce  of  vaseline,  almost  a  specific,  when  most  of  the 
ordinary  applications  in  use  only  served  to  aggravate  the  local 
mischief.  The  ointment  should  be  applied  three  or  four  times 
daily,  so  as  to  keep  the  affected  parts  lubricated  with  it. 
Afi^in,  in  eczema  of  the  hands,  such  an  ointment  is  the  most 
generally  useful  application  with  which  he  is  acquainted.     In 
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the  acute  form  of  this  disease^  or  where  there  is  much  dis- 
charge, the  good  effects  following  the  use  of  Chaulmugra  oil, 
or  gynocardic  acid,  locally  applied,  are  not  so  marked.  For 
internal  administration  it  is  well  to  begin  with  about  four 
minims  of  the  oil,  or  half  a  grain  of  the  acid,  taken  after  food, 
twice  or  thrice  daily,  and  gradually  increased  to  from  half  a 
drachm  to  one  drachm  of  the  oil,  or  one  to  three  grains  of  the 
acid.  An  aperient  should  be  given  at  the  same  time  if  necessary. 
The  oil  may  be  given  iti  emulsion ;  it  is  convenient  to  have  the 
gynocardic  acid  made  int6  pills  containing  half  a  grain  of  the 
acid,  with  three  grains  of  extract  of  gentian,  extract  of  hops, 
or  conserve  of  roses.  To  commence,  one  such  pill  may  be  given 
thrice  daily.  The  amount  may  be  gradually  increased  to  three 
or"  four  pills  for  each  dose.  The  writer  adds  that  the  constitu- 
tional effects  of  the  drug  may  be  produced  by  inunction,  and 
he  suggests  that  a  soap  in  which  gynocardic  acid  was  incorpo- 
rated would  probably  possess  much  of  the  soothing  and 
remedial  influences  of  the  gynocardic  acid,  and  prove  useful  in 
the  treatment  of  many  forms  of  skin  disease. 

Description. — The  fruit  is  globular,  from  8  to  S  inches 
in  diameter,  with  a  thick  hard  rough  rind,  and  contains  a 
number  of  irregularly  ovoid  seeds  in  a  scanty  pulp.  The  seeds 
are  from  1  to  1^  inch  long,  more  or  less  angular  or  flattened 
by  mutual  pressure ;  they  average  about  35  grains  in  weight. 
The  testa  is  thin,  brittle,  smooth  and  of  a  dull  grey  colour;  the 
albumen  is  copious,  white  when  fresh,  but  brown  in  the  dried 
seeds  and  oily,  and  encloses  a  pair  of  large,  plain,  leafy  heart- 
shaped  cotyledons  with  a  stout  radicle ;  the  odour  of  the  seed 
is  nauseous  and  peculiar. 

Microscopic  structure, — The  testa  consists  of  an  outer  and  an 
inner  layer  of  stone  cells  placed  parallel  to  the  surface  of  the 
seed,  the  space  between  them  being  occupied  by  two  or  three 
rows  of  similar  cells,  the  long  axes  of  which  are  arranged 
nearly  at  right  angles  to  those  of  the  exterior  cells.  {Moeller.) 
The  albumen  exhibits  large  angular  cells  containing  fatty  oil, 
masses  of  albuminous  matter,  and  tufted  crystals.  Starch  is 
not  present. 
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Chemical  composition^ — In  the  hydraulic  press  the  seeds 
yield  from  25  to  30  per  cent,  of  oil,  to  ether  61*5  per  cent* 
The  oil  is  sherry-yellow.  Sp.  gr.  '9450  at  85®  P.,  and  tarns 
green  with  the  sulphuric  acid  fest  (c/.  Fhar,  Journ,,  March 
26,  1876),  it  deposits  in  cold  weather  a  quantity  of  crys* 
talline  fat.  A  chemical  examination  of  the  oil)  by  Mo8S> 
has  shown  that  the  existence  of  any  alkaloidal  substance  is 
doubtful,  at  least  so  far  as  to  account  for  any  medicinal  efficacy. 
He  finds  it  to  contain  a  peculiar  fatty  acid,  gynocardic  11'7 
per  cent.,  associated  with  palmitic  acid  60*0  per  cent.,  hypogceic 
acid  4'0  per  cent.>  and  cocinic  awd  2*3  per  cent.^  in  combination 
with  glyceryl  as  £Ekts,  and  the  two  former  in  the  free  state  as 
well.  Gynocardic  acid  crystallizes  in.  yellowish  plates,  melts 
at  85®  P.,  has  an  acrid  burning  taste,  probable  formula  C^* 
H**  0*;  it  strikes  a  green  colour  with  sulphuric  acid* 
Moss  also  found  that  palm  oil  gave  a  similar  reaction.  The 
chemistry  of  Chaulmugra  has  recently  (1885)  been  investi- 
gated by  E.  Heckel  and  P.  Schlagdenhauffen,  who  consider 
the  following  test  to  be  characteristic  of  the  oil..  They  direct 
the  oil  to  be  mixed  with  an  ethereal  solution  of  ferric  chloride^  . 
and  the  mixture  to  be  evaporated  until  the  oil  becomes  of  a 
dirty  green  colour ;  it  is  then  allowed  to  cool,  and  a  few  drops 
of  sulphuric  acid  are  added,  which  produce  a  fine  greenish-blue 
colour.  The  colouring  matter  may  be  dissolved  out  by  chloro-* 
form,  with  which  it  forms  a  dichroic  solution  like,  that  of  chloro- 
phylh  This  solution  gives  a  deep  absorption  band  extending 
from  40®  to  70®  of  the  scale  (the  sodium-ray  coinciding  with 
50®) .  In  proportion  as  the  solution  is  diluted  the  black  band 
becomes  fainter,  until,  with  a  very  weak  solution,  only  a 
narrow  very  pale  band  can  be  seen,  extending  between  40® 
and  48®  of  the  scale. 

The  following  is  the  result  of  the  analysis  of  the  seeds  :^— 

fGlucose 0*     50 

^  1  bl    '         ter  9*1 75J  ^i*®^  salts...... 1*  114 

I  Albumenoid  matters...  1'2675 
I  Colouring  matters,  Ac.  6"4935 
19 
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Fatty    matters  soluble) 

iaPetmleum  }30-120.. 30-  120 

Potty    matters  soluble  I  Q.5Q5  p.  5^5 

=411  Chloroform     ...J 

fGlucose 0'    .S4 

Soluble  in  methylic     '  I  Ajbumenoia  matters...  0-4205 

.      ,    ,    ,        ^         ■     .  .^j,<^  Fixed  salts 0090 

alcobol 5*4051  vt         -i.  •     j 

Non-iiitrogenized  or- 

L         ganic  matters. 4'3544 

f  Albumenoid  matters.  28-8740 

Residae  insoluble  in  *  ]  J^^^f^  salts    ..      4-  845 

...      ,    V  I      .Q./vrvQ.-i  Cellulose  and  other 
methy he  alcohol.    49-000^.  non-nitrogenized 

I         matters., 20-  290 

Moisture ^78io 


100-000 
— (Jo7irn.  de  Phar.  et  de  Chim*,  April  1st,  1885.) 

Commerce. — The  seeds  are  collected  in  the  Lower  Himalayas 
in  December  nnd  are  brought  to  Calcutta*  Value  about  Rs.  12 
per  Bengal  maund  of  80  lbs.  Of  late  years  a  false  Chaulmugra 
seed  has  occasioually  found  its  way  to  India.  It  has  a  thicker 
shell  and  yields  less  oil.  . 

,  False    Chaulmugra,  Lukrabo    or    Ta-Fung. 

Tsze. — The  following  article  by  Mr.  E.  M.  Holmes  appeared 
in  thePharm.  Jovrnal,  3rd  Set,  XV.,  41- — **In  the  interesting 
papers  on  *  Chinese  Materia  Medica,  *  by  the  late  Daniel  Han- 
bury,  published  in  the  Pharmaceutical  Journal  [2] ,  Vol.  III.,  a 
seed  is  described  and  illustrated  under  the  name  of  ta-fung-tsze^ 
which  lie  conjectured  to  be  allied  to  chaulmugra.  This  seed  is 
largely  used  in  China  in  skin  diseases  and  leprosy,  and  is  said 
to  have  been  employed  in  that  country  for  at  least  300  years*, 
since  the  tree  affording  the  seed  is  figured  in.  the  old  Chinese 
herbal  ^  Pnntsaou,'  published  A.  D.  1596.  The  tree,  however, . 
has  up  to  the  present  time  been  nnknown  to  botanists.  The 
ia-fung'tsze  is  still  an- article  of  considerable  commerce,,  figuring 
in  the  Consular  Blue-Books   under  Chinese  imports  by  the 
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name  of  luhrahor.  As  much  as  48  picnls  (6^400  lbs.)  of  the 
seed  were  exported  from  Bankok  to  China  in  1 871.  It  is  also 
exported  thither  from?  .Saigon,  in  Cochin-China.  The  seed  in 
question  i?  about  batf  the  len^h  of' e^auZmti^ra  seed,  but  of 
equal  diameter.  The  shell  ia  thicker  and  harder^  and  at  one 
end  is  marked  with  a  few. , radiating  sHghtly  raised  ridges, 
whereas  that  of  chemlmugra  is  quite  smooth. 

**Dr»  Porter  Smith,  in  his  ^Chinese  Materia  Medica' 
(1871),  p»  140,  describes  these  seeds  under  the  name  of 
tucrubau,  and  he  also  considers  them  as  a  variety  of  cha\il' 
Tnugra.  He  states  that  they  are  described  in  Chinese  books  as 
being  good  for  leprosy,  lepra,  itch,  pityriasis,  psoriasis, 
syphilis,,  lipoma,  vermes,  and  chaps  on  the  back  of  the  hands, 
and  that  calomel  and  the  seeds  of  Robinia  amara  are  used 
with  the  lucrubau,  both  externally,  and  internally,  in  the 
treatment  of  leprosy*  In  the  province  of  Hupeh  the  seeds  are 
in  great  repute  as  a  remedy  for  parasitic  pedie'uli  and  the  itch 
insect.  In  Soubeiran's  "  Matiere  M6dicale  chez  les  Chinois" 
(p.  221),  the  seeds  are  erroneously  referred  to  Oynocardia 
odoraia. 

''In  the  Kew  Report  1878,  p.  30,  the  seeds  under  the 
name  of  dai^phong-tUf  are  said  to  be  used  in  Saigon  as  a  ver- 
mifuge  after  the  extraction  of  the  oil.  It  is  added  that  M. 
Pierre  has  successfully  raised  some  seeds  of  the  plant,  and 
refers- it  to  the  genus  Uydiwcarpus.  The  species,  however,^  is 
not  mentioned  in  the  Kew  Report,  and  no  fiif ther  information 
has  appeared  in  it  upon .  this  .point  in  subsequent  years. 
Having  had  a  specimen  of  the  lukrabo  seed  in  the  Museum  of 
the  Pharmaceutical  Society  for  some  years-:-without  a  specific 
name — the  author  recently  wrote  to  M.  Pierre  for  informa- 
tion as  to  the  species  yielding  the  seed.  In  response  that 
gentleman  forwarded  for  the  Society's  herbarium  a  specimen 
oT  the  plant  with  flowers  and  seeds,  and  the  following 
interesting  statement:— "  It  is  anew  species,  which  I  have 
liamed  Hydnocarpus  anthelminticat  Pierre,  It  is  very  nearly 
allied  to  H.  alpina,  Wight,  p.  940,  but  its  leaves  are  more 
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linear-oblong.  The  scales,  opposite  to  the  petals  are  less  long 
and  more  ciliated,  the  stigma  is  furrowed  in  its  whole  extent, 
and  is  only  toothed  towards  the  extremity  of  its  reflexed 
margin,  while  in  H,  alpina  it  is  furnished  with  large  lobes. 
The  male-flower  contains  a  rudimentary  orary ;  in  the  female 
flower  this  is  pyramidal.  The  seeds  are  used  as  a  vermifuge 
by  the  Annamites.  The  names  given  in  Annam  to  the  plant 
are  dai-phong^tu  and  thaoc-'phu^u.  The  specimen  sent  was 
gathered  in  the  province  of  Bien  Hoa,  in  Southern  Cochin- 
China/' 

HYDNOCARPUS  WIGHTIANA,  Blame. 

Fig.— Wight,  III.  i,,  t.   16;  UheeiU,  Hort.  Mai  f.,  t.  36. 
Jungle  almond  (Eng.). 

Hab. — Western  Peninsula,  South  Concan  to  Travancore. 
The  seeds. 

Vernacular. — ^Kadu-kavatha    (Mar,),    Niradimutu    {Tam.), 
Niradivittulu  (Tei),  Tamana,  Maravetti  {MaL), 

History,  Uses,  &C, — All  that  we  know  of  the  history 
of  this  tree  is  that  the  seeds  have  long  been  used  as  a  domes- 
tic remedy  upon  the  Western  Coast  in  certain*  obstinate  skin 
diseases,  and  that  the  oil  is  expressed  by  the  poorer  classes  for 
burning,  and  for  use  as  a  medicine.  In  scabby  eruptions  the 
oil  mixed  with  an  equal  portion  oiJatropha  Ourcas  oil,  sulphur, 
camphor  and  limejuice,  is  rubbed  in.  For  scald  head  equal 
parts  of  the  oil  and  lime* water  are  used  as  a  liniment. 
The  oil  has  also  a.  reputation  in  the  Concan  as  a  remedy  for 
Bursati  in  horses.  Bheede  tells  us  that  it  relieves  rheumatic 
pains,  is  used  in  skin  diseases,  and  mixed  with  ashes  is 
applied  to  abscesses,  sore  eyes  and. wounds  infected  with 
maggots.  (Hort.  MaL'i,,  36.)  In  Travancore  half-teaspoon^ 
ful  doses  are  given  in  leprous  afiections,  and  it  is  beaten  up 
with  the  kernels  and  shells  of  castor  seeds  as  a  remedy  for 
itch.     Latterly   the   oil  has   been  brought  to  the  notice   of 
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Enropeans  as  a  substitute  for  Chanlmugra^  and  has  been  used 
in. the  Bombay  Presidency  with  satisfactory  results. 

Description. — The  fruit  is  globose,  about  the  size  of  an 
apple ;  it  has  a  rough,  thick,  brown  rind,  externally  suberous^ 
internally  woody,  which  is  generally  studded  with  large 
tubereles,  but  non-tubercular  fruit  may  be  found  on  most  trees. 
Within  are  from  ten  to  twenty  obtusely  angular  seeds^  }  of 
an  inch  in  length,  embedded  in  a  scanty  white  pulp  firmly 
adherent  to  the  thin  black  testa.  Wheil  the  pulp  is  scraped 
off,,  the  outer  surface  of  the  testa  is  seen,  to  be  rou^h  and 
striated  by  shallow  longitudinal  grooves;  it  has  not  the 
prominent  rjdges  of  H.  venenata,  Qartn,  FrucL  L,  L  60. 
Inside  the  shell  is  a  copious  oily  albumen,  containing  two 
large,  •  plain,  heart-shaped,  leafy  cotyledons  like  those  of 
Chaulmugra.  The  albumen,  when  fresh  is  white,  but  turns  of 
a  dark  brown  colour  in  the  dry  seeds;  the  odour  resembles 
that  of  Chaulmugra. 

Microscopic  structure,  — The  testa  and  albumen .  present  the 
same  appearance  as  those  of  the  Chaulmugra  seed. 

Chemical  composition. — The  seeds  contain  about  44  per 
cent,  of  oil,  which  has  an  odour  and  colour  similar  to  that  of 
Chaulmugra  oil ;  and  a -sp.  gr.  of  85°  F.  of  '9482.  A.  large 
quantity  in  stock  for  more  than  12  months  did  not  give  any 
crystalline  fatty  deposit.  Treated  with  sulphuric  acid  the  oil 
affords  the  gynocardic  acid  reaction^  but  in  a  less  degree  than 
Chaulmugra, 

Commerce, — ^The  seeds  are  not  an  article  of  trade^  but  if 
ordered,  may  be  obtained  at  about  half  the  price  of  those  of 
Chaulmugra.  The  oil  has  been  sold  in  Madras  at  As.  2-6  per 
seer. 

BIXA  ORELLANA,  Linn. 

Fig, — Buwpfe.,  Amb  II.,  19 ;  Bot.  Mag.  1456.  Annatto  bush 
{Eng.),  Rocouyer  (Fr.). 
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Hab. — America.     Cultivated  in  India. 

Vernacular. — Sendri,  Kesri,  Kesar-bondi  {Mar.),  Natkatier 
{Beng.)! 

History^  Uses,  &C. — Bixais  tliename   given  to  this 
shrub   bj  the    American   Indians ;    the    Brazilian   name    is 
Uruouara,  or  the  Urucu  plant,  Urucu  being  the  ^Brazilian  name 
for  the  pigment.  There  are  two  varieties,  one  with  pink  flowers- 
and  grfeenish-yellow  froit. 

The  plant  does  not  thrive  without  plenty  of  sun. 

The  pigment  is* prepared  by  macerating  the  seeds  in  water^ 
straining  to  remove  seeds  and  evaporating  to  a  suitable 
consistence;,  the  mass  is  then  made  into  roll  or  flag  Annatto^ 
The  seeds  simply  dried  with  the  pigment  on  them  are  called 
Uru^i  em  gros.  Urucu  is  used  by  the  American  Indians 
as  a  dye  and  for  colouring  food.  A  hot  infusion  of  the  leaves 
is  considered  to  be  a  remedy  for  jaundice.  {U.  8.  A.  Consul's 
Bep.  an.Annatto.)  Annatto  is  also  used  by  Caribs  to  dye 
their  bodies ;  and  in  fjjii'ope  to  colour  butter,  cheese  and 
varnish.  The  use  of  annatto  in  dyeing  cloth  is  now  limited, 
aurin,  an  aniline  dye^  being  used  for  the  production  of  orange 
colours. 

The  pulp  surrounding  the  seeds  is  astrinj^ent  and  slightly 
purgative.  {Roxb.)  The  seeds  and  root  are  cordial,  astringent 
and  febrifuge.  (Rumph.)  The  plailt  thrives  in  India  and 
is  cultivated  in  many  parts  of  the' country.  It  is  the  Galuga 
of  Rumphius  (II.  28),  who  notices  its  use  in  Amboyna  as  a 
paint  and  dye. 

Chemical  composition. — The  colouring  matter  contained  in 
the  seeds  may  be  obtained  in  the  form  of  minute  red  leaflets 
(Bixin   C*^  H'*  0^)   insoluble  in  water,  slightly  soluble  in 
■  alcohol,  but  easily  dissolved  by  ether. 

Bixin  dissolves  in  concentrated  sulphuric  acid,  the  solution 
being  of  a  bright  blue  colour ;  diluted  with  water  it  yields  a 
green  precipitate. 
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COCHLOSPERMUM  GOSSYPIUM,  DC. 

^Xg.— Wight  in  Book.  Bot.  Misc.  ii.,  367;  Suppl,  t.  18. 
Golden  Silk-cotton  tree  {Eng.). 

Hab. — Oarwhal^  Bandelkhand,  Behai^^  Orissa  and  Deccan. 
The  gum. 

Vernacular. — The  tree,  Pili-kapas  (Ilind.),  Tanakn  (Tow.), 
•Konda-gogu  {Tel.).     The  gum,  Katira-i-Hindi  {Pers.,  Hind.). 

History,  Uses,  &C. — This  tree  grows  upon  diy  hilly 
ground,  where  it  attains  a  large  size.  The  flowers  are  large 
and  of  a  golden  yellow  colour,  and  appear  in  March  and  Aprils 
when-- the  tree  is  destitute  of  leaves;  the  capsule  is  the  size  of 
a  goose  egg  and  filled  with  cotton ;  the  seeds  kidney-shaped 
or  cochleate,  with  a  hard  testa.  The  gum  is  used  in  the  Upper 
Provinces  as  a  substitute  for  Tragacanth.  The  Katiira,  or 
more  correctly  Kathira  of.  Arabic  and  Persian  writers  on 
'  Materia  Medica,  is  the  -  true  Tragacanth,  and  the  name  has 
been  transferred  to  the  gum  of  this  tree  by  the  Mahometan- 
settlers  in  India.  In  Celebe  the  seeds  are  roasted  and  eaten ; 
they  ture  sweet  and  oily;  the  yOnng  leaves  are  used  to  make  a 
cooling  wash  for  the  hair.  {Rumph.,*L  80.)  In  Bombay  the 
gum  of  Stercvlia  urena,  called  '  Karai  gond  **  by  the  Ouzerathi 
'shopkeepers,  is  used  as  country  Tragacanth,  and  is  sold  by 
Mussaliban  druggists  as  Eatlra. 

Description. — White  or  yellowish,  generally  in  large 
vermicular  pieces,  transversely  fissured,  and  showing  a  ten- 
dency to  split  up  into  flat  scales,  sometimes  in  large  flat  pieces 
like  Tragacanth ;  when  moistened  it  swells  up  into  a  bulky, 
transparent  jelly,  which  may  be  diffused  in  a  large  quantity  of 
water,  but  is  only  very  sparinglv  soluble.  Its  solution  in 
water  is  neutral;  the  portion  insoluble  in  water  yields  with 
alkalies  n  thick  mucilage  of  a  pinkish  colour,  which,  according 
to  Mitchell  (1880),  is  not  precipitated  by  acids. 
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FLACOURTIA  CATAPHRACTA,  Bo^. 

Fig. — Eumfh.  Amb.,  Cap.  43,  p.  38 ;  XIX.,  L\,2.  Many- 
spined  Placourtia  {Eng.),  Prunier  d'  Inde  (J?V.). 

Hab. — India*  .  Commonly  cultivatedi     The  fruit. 

Fer/iacuZar.— Pani-aonvala  (fft/icZ.)^  Jaggam  {Port.),'  l^mbat 
{Mar.)j  Panifila  (Beng.). 

History,  Uses,  &C,— rThis  is  the  Prachinimalaka  of 
Sanskrit  writers;  it  appears  to  be  doabtfnl  whether  it  is  a 
native  of  India^  as  it  is  generally  met  with  in  a  cultivated  state. 
The  author  of  the  Makhzan-el-Adwiya  speaks  of  two  kinds  of 
Paniala,  one  cultivated  and  the  other  wild.  He  describes  the 
fruit  as  being  like  a  plum,  bat  differing  from  it  in  having  6  to 
6  stones  instead  of  one,  and  suggests  that  this  difference  may 
be  due  to  the  impurity  of  the  atmosphere  of  Bengal  operating 
upon  the  plum  tree  of  Persia.  The  Bombay  name  Jaggam 
appears  to  be  a  corruption  of  Jangoma^*-  Dalzell  and  Gibson 
consider  the  tree  to  be  truly  wild  in  the  Southern  Concan. 
The  fruit  is  recommended  as  useful  in  bilious  conditions;  and 
like' most  acid  fruits,  it  no  doubt  relieves  the  nausea  and  checks 
purging.  It  is  the  sijse  of  a  plum,  purple,  and  acid ;  indehiscent, 
with  a  hard  endocarp ;  seeds  5  to  6,  obovoid ;  testa  coriaceous ; 
cotyledons  orbicular. 

F.  Ramontchly  L'Herit.,  the  Mauritius  plum,  and  F.  sepiaria, 
Baxb»,  have  similar  properties.  None  of  these  plants  are  of 
any  importance  medicinally,  nor  are  they  worth  cultivating 
as  fruit  trees.  Their  bark  and  leaves  are  acid  and  astringent, 
and  are  sometimes  used  by  the  natives  both  internally  and 
externally.  The  leaves  of  F.  Cataphracta  are  oblong  or 
oblong-lanceolate,  long-acuminate,  glabrous,  crenate-serrate, 
2— t4  by  1 — Ij  inches;  thfey  have  a  short  petiole  from,  i  to 
i  an  inch  in  length.  An  oil  is  extracted  from  the  seeds  on 
the  Malabar  Coast. 
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PITTOSPORE^. 
PITTOSPORUM  FLORIBUNDUM, 

W.  ^  A,  var, 
Habk — Subtropical  Himalaya^  Western  Peninsula^ 

Vernacular — Vehkali,    VikWri,    Vehyenti    (Mar,),   Tibiliti 

(Ifepal,), 

HistOfy,  Uses,  &C. — Little  or  nothing  appears  to  be 
known  of  the  medicina]  properties  of  the  genus  Pittosporum. 
A  variety  of  P.  floribunium  is  common  on  the  Western  ghauts 
and  in  other  mountainous  parts  of  India.  The  bark  is  bitter 
and  aromatic,  and  is  said  by  the  natives  to  possess  narcotic 
properties.  It  is  used  as  a  febrifuge  in  doses  of  5 — 10  grains; 
in  doses  of  20  grains  they  believe  it  to.  be  a  specific  for  snake 
poison.  The  Marathas  on  the  Ghats  call  it  Vikhari  or  Vishdri, 
which  means  '^  an  antidote  for  poison. '^  Mr.  Bajaba  Balaji 
Nen^^  a  Brahmin  practitioner  of  Poena,  who  first  noticed  its 
use  among  the  hill  people,  informs  us  that  he  has  given  6 — 10 
grain  doses  of  the  dried  bark  with  benefit  in  chronic  bron* 
chitis,  and  that  he  finds  it  to  be  a  good  expectorant,  but  in  one 
or  two  cases  in  which  it  was  tried  in  Bombay,  it  is  said  to 
have  given  rise  to  dysenteric  symptoms ;  Mr.  Nen^,  however, 
informs  us  that  he  has  not  observed  its  administration  to 
be  followed  by  any  soch.  eflfect.  Graham  remarks  that  the 
cortpx  fotidas  of  Ruraphius  (vii.,  7,)  appears  to  belong  to  this 
genus. 

Description. — The  bark  is  in  single  hard  quills  of  various 
siaes,  the  external  surface  is  grey  and  marked  by  numerous 
transverse  ellipsoid  warty  prominences,  which  often  form  cir- 
cular rings ;  the  inner  surface  is  very  smooth  and  of  a  light 
brown  colour  when  dry ;  fracture  short,  granular ;  odour  aro- 
matic and  resembling  that  of  caraways ;  taste  sub-aromatic 
and    very  bitter.     P.  floribnndnm  is  a  small  tree,  branches 

20 
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often  umbelled ;  leaves  lanceolate  or  oblong-lanceolate^  acnte  or 
acuminate,  margins  waved  2 — 8  by  1 — 3  inches*  glabrous, 
sbiningy  pale  below,  coriaceous.  Corymbs  terminal,  branches 
1 — 8  inches,  spreading,  glabrous  or  pubescent.  Flowers  few 
or  numerous,  yellow;  sepals  obtuse  or  acute,  subciliate^  style 
glabrous.  Capsules  size  of  a  large  pea,  glabrous,  about  6- 
seeded,  opening  round  the  apex ;  seeds  covered  with  a  reddish 
resinous  substance.  Graham  considers  the  P.  florihundum  of 
Western  India  to  be  very  near  to  if  not  identical  with  P. 
undulaivm,  Vent,  of  N.  S.  Wales,  called  by  the  English 
colonists  Native  Laurel  and  Mock  Orange,  from  the  bark  of 
which  Baron  Mueller  and  L.  Rumjnel  have  obtained  a  bitter 
glucoside  which  they  have  named  Pittosporin.  {Cf.  Wittsievn 
Org.  Canst,  of  Tlants.)  The  Indian  plant  yields  a  similar 
principle,  as  well  as  an  aromatic  yellow  resin  or  oleo-reain 
having  very  tenacious  properties. 

POLYGALEJE. 

A  plant  named  vokvyakov  was  known  to  the  Greeks  and 
Romans,  and  is  mentioned  by  Dioscorides  and  Pliny;  it  is 
generally  identified  with  the  Po'lygala  vulgaris,  Linn.,  the 
Milkwort  of  the  English  and  Laitier  of  the  French.  Dodoneus 
calls  it  "Flos  ambarvatlis, *'  or,  "the  flower  which  goes 
round  the  fields,"  because,  says  Gerarde,  ^'it  doth  especially 
flonre  in  the  Crosse  or  Gang  weeke,  or  Rogation  weeke;  of 
which  floures  the  maidens  which  use  in  the  countries  to  walk 
the  Procession,  do  make  themselves  garladds  and  nosegays ; 
in  English  we  may  call  it  Crosse-ftoure,  or  Procession-floure, 
Gang-floure,  Rogation-floure,  and  Milkwort.'*  P.  vulgaris  is 
bitter,  acrid,  and  somewhat  aromatic,  especially  the  root ;  it 
acts  as  an  expectorant,  tonic,  and  purgative,  and  still  retains  a 
reputation  in  Europe  as  an  expectorant  in  chronic  bronchial 
catarrh*  Several  species  of  Polygala  are  nsed  on  account  of 
their  possessing  similar  medicinal  properties,  the  best  known 
being  the  P.  Senega  of  America.  In  the  East  P.  tenuifolia  is 
the  Yuen-chi  of  the  Chinese.  Smith  (  Chinese  Ma^,  Med.,  p.  175) 
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says  that  the  root  is  brought  from  Shensi  and  Honan^  and  is 
used  in  cynanche,  congh^  and  carbuncle^  and'  the  leaves  iti 
spermatorrhoea.  In  India^  P.  crotalarioides,  Ham.  {Royle  III. 
U  19.  0.)y  a  plant  of  the  temperate  Himalaya  from  Ghamba 
to  Sikkim^  and  of  the  Khasia  mountains^  has  a  reputation  as 
an  expectorant. 

P.  telephioides,  TFiZW*,  growing  in  the  Western  Penin- 
snla^  has  a  similar  reputation. 

P.  chinensis,  Linn.,  is  eommon  in  pasture  lands 
throughout  India  in  the  rainy  season.  It  is  called  Merddu  in 
Bindi  and  N^gli  in  Marathi  ;  and  is  not  used  medicinally.  A 
species  of  Polygala  is  the  Furfur  of  the  Persians  and  Lubdnat 
of  the  Arabians. 

Like  Senega  all  these  plants  owe  their  medicinal  properties 
to  the  presence  of  a  substance  closely  related  to^  if  not 
identical  with^  saponin. 

CARYOPHYLLE^. 
SAPONARIA  VACGARIA,  Linn. 

Fig. — Mor.  Ox.  5,  21,  27.  8yn. — Gypsophila  Vaccaria. 
Perfoliate  Soapwort  (Eng.). 

Hab. — ^Wheat  fields  throughout  India  and  Central 
Europe.     The  root. 

Vemactdar. — Sabdni  {Hind,,  Beng.). 

History,  Uses,  &C. — The  root  of  a  plant  named 
m-pauBiov  was  used  by  the  Greeks  for  washing  wool  on  account 
of  its  saponaceous  qualities.  {Theoph.  H.  P.  vi»  4,  3;  Dios. 
IL^  152.)  This  root  was  also  used  medicinally.  {Hipp.  pag. 
Fa8.hl\,bi',    Dio8.,n.,lh2.) 

The  Romans  used  the  same  root  under  the  names  of 
Struthium  and  Badicula.  Pliny  (19,  18  and  24,  58)  tells  us 
that  it  is  diuretic^  laxative^  and  stemutory,  and  was  prescribed 
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in  jaundice^  coagh,  liver,  spleen^  aathma>  and  pleurisy ;  that 
on  account  of  its  supposed  detergent  action  on  the  uterus,  it 
was  called  '*  aureuna  poculum/'  and  was  also  applied  externally 
with  meal  to  resolve  tumours,  &o.  Struthium  has  been 
identified  by  some  with  S,  offidnalisi  Linn.,  and  by  others  with 
Oypsop}iila  Struthium,  Linn*,  both  of  them  plants  having 
properties  identical  with  S.  V<iccaria,  which  is  also  a  European 
plant.  The  Arabs  are  acquainted  with  the  soapworts  under  the 
name  of  El-sab uniy eh. 

Boerhave  and  the  physicians  of  his  time  employed  8.  officii 
nalis  on  account  of  its  supposed  resolvent  and  alterative  action 
in  syphilis,  Barthez  in  gout,  and  Biett  for  chronic  skin  diseases. 
Leboeuf,  of  Bayonn.e,  was  the  first  to  disoover  the  emulsifying 
properties  of  saponin  and  of  tinctures  of  those  drugs  which 
contain  it,  such  as  Senega,  Quillaya,  &c. 

The  physiological  action  of  saponin  is  that  of  a  powerful 
sternutatory;  injected  subcutaneously  it  greatly  irritates  the 
tissues ;  P^likan  has  shown  that  it  exerts  upon  the  motor  and 
sensatory  nerves  a  benumbing  action  approaching  to  pj^ralysis. 
Kohler  has  observed  that  it  paralyses  the  motor  centres  of 
the  nerves  of  respiration  and  circulation.  According  to  Schroff 
it  augmerits  the  bronchial  secretions  and  acts  as  a  diuretic  and 
purgative.  The  supposed  emmenagogue  action  of  the  soap- 
worts  has  not  been  proved.  As  a  medicine^  saponin  has  not 
as  yet  been  tried,  but  drugs  which  doubtless  owe  their  activity 
to  its  presence  have  been  long  in  use  in  India  and  elsewhere. 

Description. — S.  Vaccaria  is  a  tall,  robust,  simple  or 
sparingly  branched,  perfectly  glabrous  annual,  with  oblong- 
acute  leaves,  and  linear-oblong  cauline  leaves.  The  flowers 
are  in  dichotomous  cymes,  and  of  a  pink  colour.  The  taste 
of  the  entire  plant  is  bitter  and  saline.  The  roots  are  very 
long  and  cylindrical,  branching,  and  about  the  size  of  a  quill, 
bark  externally  reddish,  thick,  and  easily  separable ;  internally 
firm  and  white. 

Ohemical  composition, — An  infusion  of  the  root  is  blackened 
by  salts  of  iron,  and  its  decoction  froths  like  soap  and  w^ter^ 
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The  powdered  root  exhausted .  with  boiling  alcohol  yields 
saponin,  which  is  deposited  on  the  coaling  of  the  alcohol. 
Saponin  is  a  white,  amorphoas^  friable,  inodorous  substance^ 
having  an  acrid  taste.  It  is  very  solable  in  water,  and  forms 
with  it  an  emulsion.  It  is  insoluble  in  ether,  soluble  in  weak 
spirit  and  in  boiling  absolute  alcohol.  Treated  with  an  acid 
and  its  solution  boiled,  saponin  is  converted  into  sapogenin 
and  sugar  — 

C3tf  H^*  0»»  +  2  H«  O  =  C»*  H^'^  0«  +  3  C^  H»2  0^ 

Sapogenin  is  solnble  in  alcohol  and  ether,  and  crystallizes 
from  the  former  by  slow  evaporation  in  concentric  groups  of 
needles.  From  solution  in  dilute  aqueous  potash  it  is  precipi- 
tated by  stronger  potash-ley,  as  fldcculent  potassium  sapo- 
genin ;  the  solution  in  alcoholic  potash  is  precipitated  by  water 
only  when  the  potash  is  in  excess.  When  sapogenin  is  heated 
with  potassium  hydrate  till  decomposition  commences,  part  of 
it  is  resolved  into  acetic  acid,  butyric  acid,  and  a  soft  brown 
substance,  and  the  undecomposed  portion  when  separated  by 
potash  melts  at  128^^  whereas  before  the  treatment  with  potash 
it  does  not  liquefy  at  that  temperature.  The  compound 
obtained  by  Fremy  from  saponin  and  designated  as  sesculic 
acid,  is  regarded  by  Rochleder  as.  C^®  H*^  O*^,  and  its 
formation  is  represented  by  the  equation — 

C3tf  H"  O'o  =  C^^  H*«  0»2  +  C6  H»«  0^ 

Christophson  (Archiv.d,  Pharm,  F/.,  432, 481),  obtained  from 
GypLophila  Struthium  root  14-59,  15-0,  13-31,  and  13-2  per 
cent,  of  saponin ;  and  from  Saponaria  officinalis  root  4*78  and 
5-09  per  cent. 


DIANTHUS  ANATOLICUS,  Boi^s. 

Hab. — Western  Tibet  to  Armenia^ 
Vernacular. — Eanturiyun  {Pers.,  Ind.). 

History,  Uses,  &C. — This  plant  has  been  introduced 
into  the  Materia  Medica  of  the  East  as    a  substitute  for 
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Erythroea  OentckuAum,  Pers.,  the  Centaury  of  theBritisli  Flora, 
which  it  only  resembles  in  having  pink  flowers.  D.  anatolicus 
is  a  densely-tufted  plant,  with  a  much-branched,  short,  woody 
stock;  stems  6  to  10  inches,  very  slender,  strict,  one  or  more 
flowered;  leaves  rigid,  slender,  with  a  very  thick  midrib  and 
margin  ;  bracts  with  sometimes  foliaceous  points  ;  calyx  teeth 
subacute;  petals  rosy,  blade  small,  broad,  crenate-toothed. 
The  plant  contains  a  little  saponin.  It  is  imported  from 
Persia  vid  Bombay. 

Polycarpaea  corymbosa,  Lam.,  Ill,  2798 ;  Wight  Ic, 

t.  712.  A  small  plant  found  in  many  parts  of  India  from  the 
Himalaya  to  Ceylon,  is  administered  in  Pudukota  both  exter- 
nally and  internally  as  a  remedy  for  the  bites  of  venomous 
reptiles.  Its  Tamil  name  is  Nilaisedachi.  It  may  possibly 
contain  a  little  saponin,  but  we  have  not  thought  it  of 
sufficient  importance  to  be  examined. 

PORTULACE^. 

PORTULACA  OLERACEA,  Linn. 

Fig. — Plant.  .Orats.  123;  Bheede,  Hort.  Mai.  «.,  36. 
Purslane  (Eng.),  Pourpier  potager  (Fr.). 

PORTULACA  QUADRIFIDA,  Linn. 
Fig. — Jacq.  Col.  Il.f  tl7,f.4>;  Rheede,  Hort.  Mai  x.,  31. 
Hab. — AH  warm  climates. 

Vernacular. — Lonia  {Hind.,  Beng.),  Kurfah  (Pers.),  Bhui- 
gholi  {Mar.),  Passelie  Keeray  {Tarn.),  Loni  (Ouz.). 

History,  Uses,  &C. — The  creeping  annual  Purslane  has 
probably  been  long  used  as  a  domestic  remedy  by  the  Hindus. 
The  Sanskrit  names  are  Lonika  and  Lon^mla.  The  fresh 
leaves  are  acid,  and  are  prescribed  when  bruised  as  a  cooling 
external  application  in  erysipelas,  and  an  infusion  of  them  is 
given  as  a  diuretic.     In  Arabic  and  Persian  works  the  herb  is 
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called  Baklat-el-hamaka  or  Baklat-el-mubarika  and  Kurfah ; 
two  kinds  are  described,  the  large  and  the  small.  The  former 
is  probably  P.  oleracea,  as  its  use  as  a  vegetable  is  noticed. 
Both  kinds  are  said  to  be  cold  and  moist,  and  to  have  detergent 
and  astringent  properties.  Portulaca  is  the  av^paxvf}  of  Diosco- 
rides  (ii.9  113),  and  is  mentioned  by  Celsus  (2,  S3),  who  calls 
it  PortalacfiL  Macer  says: — 

Andrachne  Gracis  qum  portulaca  Latinis 
Dicitur,  hac  vulgi  pes  pulli  more  vacatur. 

(PulU  pes,  i.e.,  poulpied,  whence  the  modern  name  pourpier.) 
The  plant  and  seeds  are  recommended  in  a  great  many 
diseases  of  the  kidneys,  bladder,  and  luogs,  which  are  supposed 
to  be  camsed  by  hot  or  bilious  humoars.  They  are  also  praised 
as  an  external  application  in  burns,  scalds,  and  various  forms 
of  skin  disease.  Atnslie  mentions  P.  qrvadrifida  and  P.  oleracea 
as  being  used  in  Southern  India  by  Tamil  physicians.  These 
herbs  can  be  obtained  in  most  vegetable  markets,  and  the  seeds 
of  P.  oleracea  are  kept  in  druggists'  shops.  In  Grnadaloupe, 
P.  pilosa,  Linn,,  is  known  as  pourpier  amer  or  quinine-pays, 
on  account  of  its  bitter  and  febrifuge  properties.  It  is  best 
administered  in  the  form  of  a  tincture  composed  of  Bitter 
purslane  100  parts.  Rum  150  parts,  Bordeaux  wine  850  parts. 
Citrate  of  iron  5  parts.     Dose  60 — 100  parts. 

Description. — The  two  Portolacas,  called  Barra  and 
Chota  Lonia  in  Hindustani,  may  be  readily  recognised  by  their 
low  growth,  succulent,  flat  or  nearly  cylindrical  leaves,  and 
small  yellow  flowers  (in  P.  quadrifida  there  are  tufts  of  bristles 
in  the  axils),  the  seeds  are  black,  minutely  tubercled,  and 
kidney-shaped;  those  of  P.  oleracea  are  much  the  largest. 
The  leaves  contain  acid  potassium  oxalate  and  mucilage. 

TAMARISCINEiE. 

TAMARIX  GALLICA,  Linn. 

Fig. — Wight.  HI.,  t.  24  A,;  Var.  rsmosissimft,  Ledeh.  Ic. 
Fl.  Rosa.,  t.  256.     Tamarisk  (Bng.),  Taraarisc  de  Prance  (Fr.), 
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Hab. — Asia,  Europe,  Africa.     The  galls  and  mantia- 
Vernacular. — The  galls,  Barri  Main  {Eind)^  Samrat-ut-Tur* 
fah  (Arab.),  Magiya-main  (Bomb.),  Gazbar,  Gassmdau  {Pets.)  \ 
the  manna;  Gazangabin  and  Gaaanjabin  (Arab.,  Pers.,  Ind.). 

History,  Uses,  &C. — This  small  tree  or  bush  is  widely 
distributed  in  Europe,  Africa,  and  Asia.  Dioscorides,  speak- 
ing of  ixvpiKTi  says  that  in  Egypt  and  Syria  it  bears  a  seed  like  a 
gallnut,  which  is  used  as  an  astringent.  (I.,  101.)  Pliny 
calls  the  same  tree  Tamarica  (24,  41).  It  is  the  Tamarix.of 
Coluraella(8, 15).  Nicander  calls  the  Taraarix  f*ii^*v  (prophetic). 
The  Apollo  of  Lesbos  is  represented  with  a  branch  of  the  tree 
in  his  hand.  The  Persian  Magi  also  prophesied  with  a  branch 
in  their  hands.  Herodotus  and  Pliny  mention  a  similar  use 
of  the  Tamarix.  In  Sanskrit  it  is  called  Jhavujca,  and  in 
Hindustani  Jhau.  The  galls  have  probably  long  been  used  in 
Northern  India  as  a  substitute  for  the  true  gall.  The  manna  is 
not  produced  in  India,  but  in  Persia  and  Arabia  ;  in  the  month 
of  June  it  drops  from  the  tree,  and  is  collected.  In  Persian 
works  the  galls  of  the  Tamarix  are  called  the  fruit,  and  the  manna 
is  described  as  a  dew  which  falls  upon  this  and  other  trees, 
notably  the  willow  and  oak,  and  becomes  solidified.  The  Hakims 
consider  the  manna  to  be  detergent,  aperient,  and  expectorant. 
It  is  probably  the  ^t)o(rofjif\i  of  Galen.  In  modern  medicine 
manna  is  still  used  as  a  laxative ;  it  slightly  increases  the  action 
of  the  bowels,  causing  more  frequent  and  softer  stools  without 
irritation.  Its  sweet  taste  makes  it  acceptable  to  children. 
The  galls  like  those  of  the  oak  contain  tannic  and  gallic  acids, 
and  may  be  used  as  an  astringent  in  the  same  manner  as  true 
galls.     (See  Quercus.) 

Description.-:  The  galls  are  much  smaller  than  true 
galls,  3-augled,  and  knotty ;  in  the  centre  is  a  cavity  which 
sometimes  contains  the  fly,  but  generally  only  excrementitious 
matter.  The  manna  occurs  in  small  grains,  which  are  nearly 
white  when  fresh,  but  in  this  climate  have*  a  tendency  to 
liquefy  and  form  a  thick  yellow  fluid  like  honey ;  it  is 
produced  upon  Tamarisk,   willow  and   oak,  in  consequence  of 


TAMAELSCIXE^.  161 

the  punctare  of  an  insect.  According  to  Ehrenberg,  the 
insect  which  Attacks  the  Tamarisk  is  the  Coccus  manniparua. 
The  name  Oazangab(n  signifies  Tamarisk-honej^  and  is  used, 
according  to  Hausskneoht,  at  the  present  time  in  Persia  to 
designate  a  manna  collected  in  the  mountain  districts  of 
Ghahar-Mahal  and  Paraidan  from  two  species  of  Astri^alua 
(confer,  Pharmaeographia,  p.  371).  This  account  agrees  with 
that  found  in  Persian  works  on  Materia  Medica,  which 
describe  Oazaugabin  as  the  produce  of  several  trees,  .  Rich 
{Residence  in  Koordistan^  Vol.  I.,  p.  142,)  describes  the 
collection  of  Gazangubin,  called  by  the  Koords  Ghezo,  by 
picking  the  leaves  of  the  trees,  letting  them  dry,  and  then 
gently  threshing  them  over  a  cloth.  The  season  commences 
about  the  end  of  June.  Aitchison  states  that  in  Khorasan  it 
is  produced  by  Ootoneaster  nummularia,  Fisch.  et  Mey.^ ;  the 
shrub  is  called  Siyah-chub,  and  is  very  abundant  upon  the 
diyah-Koh  and  Sufed-Koh  hills  and  in  the  Ardewan  Pass, 
forming  thickets :  the  manna  forms  in  July  and  is  shaken 
into  a  cloth. 

Chemical  composition, — Tamarisk  manna  from  Sinai,  exam- 
ined by  Berthelot,  was  a  thick  yellow  syrup,  and  was  fonnd 
to  consist  of  cane  sugar,  inverted  sugar  (levulose  and  glucose) 
dextrin  and  water,  the  last  constituting  one-fifth  of  the  whole. 
A  specimen  of  Persian  Gazangabia  yielded  to  Ludwig, 
dextrin,  uncrystalliaable  sugar  and  organic  acids.  The  galls 
contain  as  much  tannic  acid  as  oak-galls  and  are  readily  pur- 
chased by  manufacturers  when  offered  for  sale  in  Europe. 

Commerce, — Gazangabfn  is  imported  into  Bombay  from 
Persia.  Value  Re.  i  per  lb. ;  it  is  kept  in  most  druggists* 
shops.  The  galls  are  sometimes  abuudant ;  at  others  un- 
obtainable.    Value,  Bs.  12  to  13  per  maund  of  37^  lbs. 

Tamarix  articulata,  yahl.  Symb,  iL,  48,  t.  32.  The 
galls. 

*  The  leaves  found  in  the  Gazangabin  imported  into  India  are  certainly 
those  of  Cotoneaster,  as  may  be  seen  by  a  corapArison  with  Aitchison's 
figure.    {TVans  Linn.  Soe.,  2nd  Ser.  Botany,  Vol  JlL,  Pt.  /.,  9.) 
21 
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Vemaeular. — Choti  Main  {Hind,)y  Samrat-el-Asl  {Arab.), 
Magiya-main  {Bornb,),  Gazbar  and  Azbah  (Pers.).  The  tree  iB 
abundant  in  Bind  and  the  Punjab^  and  is  often  cultivated. 
The  galls  are  made  use  of  as  a  substitute  for  true  gallsj  a 
description  of  their  properties  and  uses  will  be  found  in  Arabic 
and  Persian  works  under  the  name  of  Sumrat*el-Asl ;  these 
do  not  appear  to  diflFer  in  any  important  particular  from  the 
uses  to  which'  common  galls  are  applied.  These  galls  are 
smaller  than  those  of  T.  gallica,  and  are  not  8-angled ;  they 
are  round,  knotty,  of  the  size  of  a  pea,  and  of  a  yellowish 
brown  colour.  Small  Tamarisk  galls  are  occasionally  offered 
in  the  market  in  large  quantities,  but  are  often  not  obtainable. 
Value,  Rs.  12  to  13  per  maund  of  37i  lbs. 

HYPERICINE^. 

A  number  of  species  of  Hypericum  are  found  in  the  hilly, 
parts  of  India,  chiefly  in  the  North,  where  fl".  perforatum^ 
lAnn.y  is  recognised  by  the  Mahometans  as  representing  the 
vK€piKov  or  dvip6<rcufiov  of  the  Greeks.  In  Persia  a  plant) 
described  by  Mahometan  writers  on  Materia  Medica  as  a  species 
of  Hyuf drikfin  { Hypericon)  is  known  by  the  local  names  of 
Dadi  and  Jau-i-jadd  or  '*  magic  barley/*  To  these  plants  are 
ascribed  the  medicinal  virtues  which  were  formerly  attributed 
to  the  St.  John's  worts  of  Europe ;  the  old  name  of  which  was 
Fuga  D8amonum,in  allusion  to  their  supposed  power  of  expelling 
the  demon  of  hypochondriasis.  Hypericum  was  also  thought 
to  act  as  a  charm  against  witchcraft.  On  account  of  the  red 
juice  of  the  flowers,  which  was  considered  a  signature  of  human 
blood,  it  was  called  dp6p6iraifu}v  by  the  Greeks,  and  was  used  as 
an  application  to  wounds.  The  Hypericum  Androncemum  of  the 
botanists  is  the  large  bushy  plant,  so  common  in  shrubberies  in 
England,  it  is  the  Toute  saine  of  the  French,  the  Tutsan  of  the 
English,  and  the  Rumman-el-anhar  of  the  Arabs.  By  some  it  is 
considered  to  b6  the  Hypericon  of  the  Greeks.  These  herbs 
are  bitter  and  astringent,  and  were  formerly  supposed  to  have 
detersive,    resolutive,  anthelmintic,  diuretic  and  emmenagogue 
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properties  when  given  internally.  Etternally  they  were  vtsed 
as  YolnerarieSj  and  as  excitants  in  chronic  rheomatiBm.  They 
are  not  used  in  modern  medicine. 

Chemical  composition, — When  the  flowers  of  E.  perforatum, 
freed  from  their  calices  and  dried,  are  exhausted  with  absolute 
alcohol,  and  the  tincture  is  evaporated/a  soft  residue  is  left  of 
a  red  colour  (hypericum  red)  together  with  volatile  oil.  If 
the  ilowers  are  exhausted  with  water^  then  with  dilute  alcohol, 
well  dried  after  exhaustion,  and  the  colouring  matter  extracted 
from  them  by  ether,  it  remains  on  evaporation  as  a  blood- 
red  resin,  having  an  odour  of  chamomile.  It  melts  below 
100®  and  does  not  yield  ammonia  by  dry  distillation.  It  is 
insoluble  in  water  and  in  dilute  acids.  By  aqueous  ammonia, 
potash  and  soda,  it  is  coloured  green  and  dissolved ;  the 
saturated  solution  is  red  by  reflected  light,  but  exhibits  after 
dilution  a  green  colour  by  transmitted  light.  The  ammoniacal 
solution  leaves  on  evaporation  a  neutral  blood-red  resin 
having  the  odour  of  hypericum,  soluble  with  yellow  colour  in 
water,  and  giving  off  ammonia  when  treated  with  potash.  The 
red  combines  also  with  the  alkaline  earths,  earths  proper,  and 
heavy  metallic  oxides ;  its  alcoholic  solution  precipitates  the 
alcoholic  solution  of  chloride  of  calcium,  also  neutral  acetate 
of  lead  and  ferric  chloride.  It  dissolves  in  alcohol,  more 
readily  in  ether,  with  wine-red  to  blood-red  colour,  also  in 
volatile  oils  and  in  warm  fixed  oils.  {Buchrber,)  According  to 
Marquart,  the  colouring  matter  of  the  fresh  flowers  is  a  mix- 
ture of  anthocyan  and  anthoxanthin,  separable  by  exhausting 
with  alcohol  and  treating  the  residue  with  water. 

GUTTIFEE^. 

GARCINIA  INDICA,  Chais. 

Fig.—Bmt.  and  Trim.,  t.  32;  Wight  III.  L,  126,  Bed 
Mango  (Eng.),  Garcinia  a  fruit  acide  (Pr,). 

Hab. — Western  Peninsula,  Amboyna.  The  fwiit,  seeds, 
and  bark. 
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Vernacular *-^l!\iQ  frnit,  Ratambi,  Bhirand  (Jl/ar.),  Biindao 
\Ooa)\  the  oil,  Kokam  cha  tel,  Bhirandel  (Afar.);  the  bark, 
Katdmbi  s&Ia  (il/ar.). 

History,  Uses,  &c. — The  tree  is  common  on  the 
Westerp  coast  between  Damaun  and  Goa  ;  it  grows  wild  upon 
the  hills  of  the  Goncan,  but  is  often  to  be  seen  in  gardens 
close  to  the  sea.  It  flowers  about  Christmas,  and  ripens  its 
fruit  in  April  and  May.  The  fruit  is  largely  nsed  idl  along 
the  Western  coast  as  an  acid  ingredient  in  curries,  and  is 
an  article  of  commerce  in  the  dry  state.  It  is  generally 
prepared  by  removing  the  seeds  and  drying  the  pulp  in  the 
sun :  tlie  latter  is  then  slightly  salted  and  is  ready  for  the 
market.  It  is  known  as  Amsul  or  Kokam,  and  was  in  use 
in  the  Bombay  Army  as  an  antiscorbutic  in  1 7P9.  ( Vr.  White.  )* 
In  Goa  the  pulp  is  sometimes  made  into  large  globnlar  or 
elongated  masses.  The  seeds  are  pounded  and  boiled  to 
extract  the  oil,  which,  on  cooling,  becomes  gradually  solid  and 
is  roughly  moulded  by  hand  into  egg-shaped  balls  or  concavo- 
convex  cakes.  This  is  the  substance  known  to  Europeans  as 
Kokam  butter.  The  natives  occasionally  use  it  for  cooking, 
but  it  is  mostly  valued  on  account  of  its  soothing  properties 
when  tised  medicinally.  The  juice  of  the  fruit  is  sometimes 
used  as  a  mordani  in  dyeing,  and  the  apothecaries  of  Goa 
prepare  a  very  fine  red  syrup  from  it,  which  is  used  in 
bilious  affections.  Nothing  seems  to  be  known  of  the  history 
of  the  Kokam  fruit  before  the  time  of  Garcia  d'Orta  (1563), 
who  found  it  in  use  at  Goa,  under  the  name  of  Brindao,t  when 
he  visited  that  city ;  the  same  name  is  still  used  by  the  native 
Christians.  As  it  was  an  article  of  export  in  6arcia*s  time, 
there  can  be  little  doubt  that  it  was  used  in  Western  India 
long  before  the  Portuguese  visited  the  country,  just  in  the 
same  manner  as  it  is  at  the  present  day.  The  tree  was  known 
to  Rumphius,  who  calls  it  Folium  acidum  majns  or  Groot  Saur- 

*  MS.   note  signed  by   him  in  the  Bombay  Asiatic  Society's  copy  of 
Rumphius. 

t  A  corrupti(>n  of  the  Marathi  name  f^?  Bhirsnd. 
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'blad.  He  Bhjs  tlie  jonng  leaves  are  acid  like  sorrel,  and  are 
used  in  cooking  fish  in  Amboyna.  Kokam  butter  appears  to 
have  first  attracted  the  notice  of  Europeans  about  1880  as  a 
remedy  for  excoriations  and  chaps  of  the  skin;  in  order  to 
apply  it^  a  piece  is  partially  melted  and  rubbed  upon  the 
affected  part.  It  is  also  of  great  value  for  the  preparation 
of  Nitrate  of  Mercury  ointment,  which  if  made  in  the  usual 
manner  is  too  fluid  for  hot  climates  ;  Indian  lard  being  very 
fluid,  equal  parts  of  it  and  Kokam  oil  will  be  found  to  make 
an  ointment  of  good  consistence  and  colour  which  keeps  well. 
The  bark  is  astringent,  and  the  young  leaves  after  having 
been  tied  up  in  a  plantain  leaf  and  stewed  itf  hot  ashes,  are 
rubbed  in  cold  milk  and  given  as  a  remedy  for  dysentery. 

Description. — The  fruit  is  spherical,  about  the  size 
of  a  small  apple,  red,  containing,  an  acid  pulp  of  a  still 
deeper  colour,  in  which  from  5  to  8  reniform  seeds  are  em- 
bedded ;  the  seeds  are  compressed  laterally,  wrinkled,  about 
i  of  an  inch  long  by  4-10th8  broad;  the  cotyledons  are  very 
thick,  closely  adherent,  and  have  a  sweet  oily  taste.  Kokam 
butter  is  of  a  yellowish  white  colour,  firm,  dry  and-  friable  in 
the  hottest  weather,  and  greasy  to  the  touch  like  spermaceti; 
its  structure  is  crystalline ;  it  generally  contains  impurities, 
and  requires  to  be  remelted  and  strained  before  it  can  be  used 
for  pharmaceutical  purposes;  the  residue  after  this  process 
consists  chiefly  of  particles  of  the  fruit  and  seed. 

Microscopic  structure, — The  cotyledons  are  composed  of 
large  reticulated  cells  containing  crystalline  fat. 

Chemical  composition. — Fliickiger  and  Hanbury   give   the 

following  account  of  it : — "•  Purified  Kokum   butter,   boiled 

with    caustic   soda,   yields  a  fine   hard  soap,    which,    when 

decomposed  with  sulphuric  acid,  afibrds  a  crystalline  cake  of 

.  fatty  acids   weighing  as  much  as  the  original  fat.     The  acids 

were  again  combined  with  soda,  and  the  soap  having  been 

decomposed,  they  were  dissolved  in  alcohol  of  about  94  per 

.cent.     By  slow  cooling  and  evaporation,  crystals  were   first 

.  formed,  which,  when  perfectly  dried,  melted  at  695°  C.  ;  they 
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are  conaequeotly  Sfcearic  aoid.  A  less  considerable  amoant  of 
crystals  which  separated  subsequently  had  a  fusing  point  of 
55®  C,  and  may  be  referred  to  Myrisbic  acid,  A  portion  of 
the  crude  fat  was  heated  with  oxide  of  lead  and  water,  and  the 
plumbic  compound  dried  and  exhausted  with  ether,  which 
after  evaporation  left  a  very  small  amount  of  liquid  oil,  which 
we  refer  to  Oleic  acid.  Finally  the  sulphuric  acid  used  at  the 
outset  of  the  experiments  was  saturated,  and  examined  in  the 
usual  manner  for  volatile  fatty  acids  (butyric,  valerianic,  &c.), 
but  with  negative  results, 

"  The  fat  of  the  seeds  of  G.  indica  was  extracted  by  ether 
and  examined 'in  1857  by  J.  Bonis  and  d'Oliveira  Pimentel. 
It  was  obtained  to  the  extent  of  30  percent.,  was  found  to  fuse 
at  40®  C,  and  to  consist  chiefly  of  stearin  (tristearin).  The 
seeds  yielded  1*72  of  nitrogen.  Their  residue  after  exhaustion 
by  ether  afforded  to  alkaline  solutions  or  alcohol  a  fine  red 
colour."  The  dried  fruit  sold  in  the  bazaar  as  kokam  has 
been  examined  by  Lyon  (1881)  with  the  following  results:— 7 
Moisture,  37'04;  hot  water  extractive,  42*90  ;  cellulose,  5*52  ; 
insoluble  residue,  14*54.  Hot  water  solution  bright  red  and 
very  acid,  turns  bluish  green  on  addition  of  alkalies  in  excess ; 
acidity  due  to  Malic  cwid.  Tartaric  acid  either  absent  or 
traces  only  present.  No  Citric  acid.  Fixed  free  acidity  = 
13*537  per  cent.  Malic  acid.  Total  ash  7*88.  Insoluble  in 
water  1*96 ;  soluble  in  water  5*92.  Chlorine  of  soluble  ash  as 
Na  01  =  4*62  per  cent.  Alkalinity  of  soluble  ash  as  potash  = 
0*79  per  cent.  The  Chloride  of  Sodium  is  probably  intro- 
duced when  the  kokam  is  salted. 

Commerce. — The  dried  fruit  qpmes  from  Goa,  Hingoli  and 
Malwan.  Value,  Bs.  40  per  candy  of  28  Bombay  maunds  of 
28  lbs*  each. 

Kokam  butter  comes  from  Goa.  Value,  Rs.  5  to  7  per 
Snrat  maund  of  87^  Ibsi 

Garcinia  Zanthochymus,  Hook.  /.,  Raxb.  Cor,  pi. 

II.,  51,  t.  196.     A  tree  of  Eastern  Bengal,  Eastern  Himalaya, 
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Bastern  Peninsula,  Westerii  Peninaala,  pfoddceisa  yellow  frttit 
the  size  of  a  small  apple  and  very  acid,  which  is  used  for  the 
same  purposes  as  that  of  Q,  indica ;  it  is  dried  and  made  into 
a  kind  of  Amsdl.  In  bilious  conditions  a  sherbet  made  with 
about  1  oz.  of  the  amsul  with  a  little  rocksalt,  pepper,  ginger/ 
cummin  and  sugar^  is  administered.  The  native  name  is  Oath. 
or  Osht. 

GARCINIA  MANGOSTANA,  Linn. 

Fig. — Bot.  Cab.  845.  Mangosteen  {Eng.)/  Mangostan 
(Fr.).     The  rind. 

Vernacular. — ^Mangustan  (Ind.). 

Hab. — Malayan  Peninsula,  Southern  Tenasserim. 

History,  Uses,  &C. — The  rind,  or  entire  fruit  dried,  of 
the  well-known  mangosteen  is  brought  to  India  from  the  Straits 
and  Singapore,  and  is  a  popular  remedy  for  diarrhoea  and 
dysentery.  Rumphins  tells  us  that  the  Macassars  also  use  the 
bark  and  young  leaves  for  the  same  purpose  and  to  cure 
aphthsd  of  the  mouth.  Dr.  S.  Arjun,  of  Bombay,  has  found 
the  rind  very  useful  in  the  chronic  diarrhoea  of  children.  It 
has  also  been  used  as  a  febrifuge.  The  medicinal  action  of 
this  drug  appears  to  be  chiefly  due  to  the  tannin  which  it  con- 
tains («a£  Quercus).  The  physiological  effects  of  the  crystalli- 
zable  substance  mangostin  and  of  the  resin  have  not  been 
studied,  but  the  drag  may  probably  be  classed  with  the  terebin- 
thinate  astringents. 

Description. — The  fruit  is  globular,  as  large  as  a  small 
apple,  with  a  thick  woody  rind :  it  is  crowned  by  the  calycine 
segments,  which  form  a  kind  of  rosette :  within  it  is  a  sweet 
acidulous  white  pulp  and  several  seeds.  The  thick  rind  and 
the  bark  of  the  tree  are  very  astringent,  and  yield  an  astringent 
extract  which  may  be  given  in  pills  or  syrup. 

Chemical  eomposUion. — W.  Schmidt  has  obtained  a  crystal- 
lizable  substance,  Mangostin,  C*°  H**  O*,  from  the  rind  of  the 
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fruit.  To  obtain  it  the  rind  is  first  boiled  in  water  to  removes 
tannin^  and  afterwards  exhaasted  by  boiling  alcohol;  upon 
evaporation  of  the  alcoholic  extract,  a  yellow  amorphous  mass 
is  obtained^  which  consists  of  mnngostiu  and  resiu;  this  is 
redissolved  in  boiling  alcohol,  and  water  added  to  the  boiling 
solution  as  long  as  it  causes  a  precipitate  of  resin.  From  the 
solution  on  cooling  mangostin  is  obtained  in  small  yellow 
scales ;  it  may  be  purified  by  resolution  in  alcohol  and  precipi- 
tation by  subacetate  of  lead;  remaining  traces  of  resin  are 
removed  by  the  addition  of  water  to  the  alcoholic  solution,  and 
finally,  after  several  recrystallizatious  from  weak  alcohol,  the 
mangostin  is  obtained  in  thin  golden  yellow  scales,  which  are 
tasteless,  and  fuse  at  about  190^  C. ;  at  a  higher  temperature 
it  is  decomposed,  a  portion  subliming  unchanged.  Mangostin 
is  insoluble  in  water,  but  readily  soluble  in  alcohol  and  ether ; 
its  solutions  are  neutral,  hot  dilute  acids  dissolve  it  without 
change,  hot  concentrated  nitric  acid  converts  it  into  oxalic  acid, 
sulphuric  acid  forms  with  it  a  deep  red  solution  and  chars  it  if 
heated.  It  forms  yellow  solutions  with  alkalies.  It  reduces 
solutions  of  the  noble  metals,  and  turns  perchloride  of  iron  of 
a  dark  green  colour,  which  is  removed  by  the  addition  of  an 
acid.  (Ann,  der  Chem.  und  Pharm.^  t.  xciii.,  p  83 ;  Wurtz,  Diet, 
de  Ohm.,  t.  ii.,  p.  310.) 


GARCINIA   MORELLA,   Desrouss, 

Fig. — Bentl  and  Trim.,  t.  33;  Wight  Ic,  K  102.  Gam- 
boge tree  {Eng.)^  Gruttier  des  peintres  [Fr.). 

Hab. — Eastern  Bengal,  Western  Peninsula,  Eastern 
Peninsula,  Ceylon.     The  gum-resin » 

Vernacular. — The  tree,  Makki-maram,  Korakapuli  (Tarn.), 
Jarigehulimara  (Can.),  Tamfil  (Hind.,  Beng.,  Mar.).  The  juice, 
Tamal  (Hind.,  Beng.,  Mar.,  Oan.)  The  drug  Gamboge,  Us- 
sfireh-i-Rewand,  Gotaganba  (Ptrs.,  Ind.),  Revanchi-no-siro 
(Ouz.). 
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History,  Uses»  &C. — The  Gamboge  tree  of  Malabar 
and  Canara,  which  is  also  found  in  other  parts  of  India,  is  by 
Beddome  called  0.  pictoria  and  kept  distinct  from  0.  Morella. 
Hooker  considers  them  both  to  be  the  same  species.  There 
would  seem  to  be  no  doubt  that  Gamboge  has  never  beeji 
collected  in  India  as  an  article  of  commerce ;  and  that  it  is 
onlj  from  a  comparatively  recent  date  that  the  drug  has  been 
known  in  this  country ;  but  the  Hindus  of  Canara  and  Mysore, 
and  probably  of  other  parts  of  India,  have  for  a  long  time 
used  the  juice  of  this  tree  under  the  Sanskrit  name  of  Tamala 
as  a  pigment  for  making  sectarial  marks  on  the  forehead,  and 
this  name  is  still  current  in  Hindi,  Bengali  and  Marathi. 
Other  Sanscrit  names  for  the  tree  are  Tapiccha  and  T&pinja. 
The  Ussarah-i-Bewand  of  Arabic  and  Persian  books  is,  properly 
speaking,  an  extract  of  Rhubarb^  as  the  name  implies,  but  owing 
to  a  similarity  in  properties  and  also  in  colour,  the  same  name 
was  applied  to  Gamboge  upon  its  becoming  known  as  an  article 
of  commerce.  Siam  Gamboge  is  the  only  kind  obtained  in  the 
drug  markets.  An  interesting  account  of  the  history  of  com- 
mercial Gamboge  will  be  found  in  the  Pharmacographia  from 
which  it  appears  tHat  it  only  became  known  to  the  Chinese  about 
A.D.  1300,  and  was  not  introduced  into  Europe  before  1603. 
Reudenius  (161i — 1625)  described  its  medicinal  properties 
and  recommended  its  use  as  a  purgative  in  arthritis  (gout). 

Description. — Through  the  kindness  of  Dr.  Davies,  when 
Civil  Surgeon  in  Canara,  we  received  a  specimen  of  Gamboge 
collected  there.  It  is  in  irregular  fragments,  and  appears  to 
have  been  collected  upon  leaves,  portions  of  which  still  adhere, 
to  it.  The  finer  pieces  have  the  colour  and  consistence  of 
Siam  Ghkmboge,  but  contain  many  impurities,  such  as  portions  of 
wood  and  leaves.  Fully  half  the  sample  is  of  a  dirty  yellow- 
ish brown  colour,  and  has  a  spongy  structure ;  this  portion, 
treated  with  rectified  spirit,  gives  a  clear  deep  orange  solution 
like  ordinary  Gamboge,  but  leaves  a  copious  greenish  yellow 
marc,  which  appears  to  be  chlorophyll.  As  at  present  collected, 
this  Gamboge  is  too  impure  for  commercial  purposes. 
22 
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Chemical  .cofnposition. — Indian  Gamboge  has  been  fonnd  by 
Christison  (1846)  to  be  essentially  the  same  as  that  of  Siam> 
It  has  also  been  examined  by  Broughton  (1871),  who  is  of 
opinion  that  it  is  equal  to  that  of  Siam.  A  sample  of  Gam- 
boge from  the  Nagar  district  in  Mysore  was  found  by  one  of  us 
to  be  remarkably  pure ;  it  had  the  following  percentage  com- 
position :— Moisture,  5*4;  resin,  80-4;  gum,  18*0;  dross,  1-2. 

Commerce, --lu  the  Indian  markets  the  ordinary  pipe  Gam- 
boge is  alone  met  with.     Price,  Re.  1^  per  lb. 


.  MESUA  FERREA,  Lmn. 

Fig.—Rlieede,  Uort.  Mai  nl,  53;  Wight  IlL,t.  127;  7c. 
t.    118.  Iron  wood  tree  (Eng,),  M&ua  Naghas  (Fr.). 

Hab. — E.  Bengal,  E,  Himalaya,  E.  and  W.  Peninsulas, 
Andamans.     The  flowers. 

Vernacular. — Nagkesar  {Hind.,  Beng.),  Nagchampa  (Mar.), 
Nagecuram  {Tarn.),  Naga-sampagi  (Can.),  Chikati  manu 
(Tel),  Veila  {Mai) 

History,  Uses,  &C—  This  beautiful  tree,  with  its  large 
Cistus-Iike  white  flower,  called  in  Sanskrit  Kanjalkama 
and  Nagkesara,  is  a  favourite  of  the  Indian  poets.  In  the 
Naishada  the  poet  compares  the  petals  of  the  flowers  from 
which  the  bees  were  scattering  the  pollen  of  its  golden  anthers, 
to  an  alabaster  wheel  on  which  Kamadeva  was  whetting  his 
arrows,  while  the  sparks  of  fire  were  dispersed  in  every  direc- 
tion. It  is  the  Castanea  rosea  indica  of  Bheede,  so  called, 
because  the  fruits  are  like  chestnuts  in  size  and  shape.  The 
dried  blossoms  are  prescribed  by  Hindu  physicians  as  an 
adjunct  to  medicinal  oils  on  account  of  their  fragrance,  and  are 
also  considered  to  have  astringent  and  stomachic  properties. 
Powdered  and  mixed  with  ghi  (liquid  butter)  they  are  recom- 
n>ended  by  most  of  the  later  Hindu  writers  in  bleeding  piles,  and 
burning  of  the  feet.  The  root  bark  of  Mesua  ferrea  conti^ina 
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much  resinous  jaice,  which  exudes  freely  when  it  is  wounded  ;  it 
has  a  reddish  brown  epidermis^  consisting  of  ten  or  more  rows 
of  brick-shaped  cells,  full  of  condensed  resin.  Within  the 
epidermis  is  a  variable  number  of  rows  of  cells  of  the  same 
shapO)  yellow,  refractive,  and  containing  resinous  juice;  the 
medullary  rays  are  also  yellow  and  refractive ;  there  are 
numerous  large  laticiferous  vessels ;  the  bark  is  mildly  astringent 
and  feebly  aromatic,  but  is  not  bitter  as  stated  in  the  Pharma- 
copceia  of  India.  Bheede  says  that  combined  with  ginger  it  is 
given  as  a  sadorific.  The  oil  of  the  seeds  is  used  as  an 
embrocation  in  rheumatism  and  as  a  healing  application  to 
sores.  A  poultice  of  the  leaves  made  with  milk  and  cocoanut 
oil  is  applied  to  the  head  in  severe  colds.  [Rlieede.)  On  the 
whole,  the  plant  may  be  classed  with  the  terebinthinate 
astringents. 

Description.— The  flowers  are  about  3  inches  in 
diameter,  sepals  orbicular,  thick,  with  membranous  margins, 
inner  pair  largest;  petals  4,.  spreading,  cuneate-obovate,  pure 
white;  anthers  large,  oblong,  golden  yellow.  Fruit  ovoid, 
conical-pointed,  size  of  a  large  chestnut;  base  surrounded  by 
the  persistent  sepals,  1  to  4  seeded  ;  seeds  dark-brown»  testa 
smooth  j  round  the  base  of  the  young  fruits  a  tenacious  resin 
exudes,  which  in  time  covers  them.  The  resin  at  first  is  soft, 
but  hardens  on  exposure  to  the  air ;  it  is  pleasantly  aromatic. 

Chemical  comfosiU'on, — The  chief  principle  of  Mesua  feirea- 
appears  to  be  an  oleo-resin  which  abounds  in  all  parts  of  the 
tree,  and  is  obtained  pure  from  the  young  fruits.  The  fresh- 
tears  sink  in  water,  melt  between  50°  and  60**  C,  and  partially 
dissolve  in  rectified  spirit,  amylic  alcohol  and  ether,  but 
wholly  in  benzol.  Boiled  with  solutions  of  soda  or  ammonia, 
the  resin  forms  a  clear  mixture  precipitable  by  acids  in  a 
white  curdy  condition.  The  solution  in  spirit  has  an  acid  re- 
action, and  is  dextro-rotatory  when  examined  by  polarised  light ; 
the  solution  gives-  a  precipitate  with  alcoholic  plumbic  acetate^ 
Bolable  when  heated.  From  the  partial  solubility  there  are 
prob&bly  two  resins  present.     Submitted   to  distillation   0-G 
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per  cent,  of  a  fragrant  essential  oil  was  obtained  ;  this  was  of  a 
pale  yellow  coloar,  and  possessed  in  a  high  degree  the  odonr  of 
the  flowers,  and  resembled  that  of  the  exudation  of  the  Ohio 
Turpentine. 

The  seeds  yielded  to  ether  3 1*5  percent,  of  fixed  oil,  the 
kernels  alone  gave  72*9  per  cent.  The  oil  thns  obtained  had 
a  deep  yellow  colour,  formed  orange-coloured  mixtures  with 
sulphuric  and  nitric  acid,  was  partially  soluble  in  alcohol,  and 
had  a  specific  gravity  of  0*972  at  17®C.,  a  temperature  at. 
which  it  began  to  set,  on  account  of  the  crystallization  of  the 
more  solid  fata.  The  hard  pericarp  contained  a  considerable 
amount  of  tannin. 

Oommerce — True  Nagkesar  is  not  an  article  of  commerce  in 
India.  The  oil  of  the  seeds  is  sometimes  offered  for  sale. 
Value,  Rs.  4  per  raauud  in  Canara. 

OCHROCARPUS  LONGIFOLIUS,  Benth. 

and  Hook. 
Fig.— Wight.  III.  %:,  130  ;  Ic.  t  1999. 

Hab. — Western  Peninsula.     The  flower  buds. 

Vernacular. — Punnag,  X^nabra-nagtesar  [Mar.],  Riti-ndg-. 
kesar  ((Jitz.). 

History,  Uses,  &C.— The  dried  buds  of  this  tree  are 
known  in  commerce  as  red  N^kesar.  The  tree  grows  in  the 
forests  of  the  Western  Peninsula  from  Canara  to  the  Concan,  and 
is  called  Suringi  by  the  Marathas  and  Punnfiga  in  Sanskrit ;  the 
buds  are  used  chiefly  for  dyeing  silk,  but  have  also  astringent 
and  aromatic  properties,  and  are  sometimes  prescribed  medici- 
nally. The  fruit  is  eaten  by  children,  who  call  it  Gori-undi,  or 
sweet  Undi.  The  seed,  which  is  as  large  as  an  acorU)  exudes 
a  viscid  gummy  fluid  when  cut.  The  medicinal  properties  of 
this  plant  are  very  similar  to  those  of  Mesua  ferrea. 

Description . — Flowers  two-thirds  of  an  inch  in  diameter, 
white,  on  nodes  clothed  with  subulate  bractioles  in  the  axils  of 
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fallen  leaves;  buds  globose;  pedicels  1  inch,  slender;  calyx 
barstinfjf  into  2  valves,  reflexed  during  flowering ;  petals  4, 
thin,  deciduous^  white ;  stamens  many ;  style  subulate ;  stigma 
broad,  discoid.  The  flowers  are  often  hermaphrodite  in  culti- 
vation. The  dried  buds  are  of  a  reddish  brown  colour  and  of 
the  size  of  a  small  clove. 

Commerce. — Nigkesar  comes  principally  from  Rajspur. 
Value,  Rs  2-12  to  3  per  maund  of  28  lbs. 

CALOPHYLLUM  INOPHYLLUM,  Unn. 

^ig.— Wight.  Ill.u  128;  Ic.  L  77.  Sweet-scented  Calo- 
phyllum,  AlexandrianLaurel  {Eay.),  Calophylle  faux  Tacamahac 
(Fr.). 

Hab. — W.  Peninsula,  Ceylon,  E.  Peninsula,  Andamans. 
The  oil  and  seeds. 

Vernacular. — Sultan  Champa  (Hind,),  Undi  (Mar.),  Punnai- 
gam  (Tarn.),  Punnfigamu,  Ponna-chettu  {Tel.),  Suragonne- 
mara  (Cart.).  The  oil,  Sarpan-ka-tel  {Hind.),  Undi-che-tel 
{Mar.),  Punnai-tailam,  Puunai-kai,  Piuna-cotai  (Tarn.),  Laurel 
nut  oil  {Eng.). 

History,  Uses,  &C. — This  tree,  wild,  or  in  a  cultivated 
state,  is  widely  distributed  throughout  India,  and  is  considered 
by  some  to  be  the  Punnaga  or  E^sava  of  Sanskrit  writers,  but 
as  its  flowers  are  not  collected,  and  those  of  Ochrocarpus  are, 
and  are  still  known  as  Punnaga  in  Marathi,  it  seems  probable 
that  the  latter  plant  is  the  true  Punnfiga.  The  natives  appear 
to  regard  both  trees  as  varieties  of  one  species.  The  Alexan- 
drian laurel  abounds  in  Travancore  and  on  the  Western  coast.  A 
greenish-coloured  oil  is  expressed  from  the  seed?,  which  is 
used  for  burning  by  the  poorer  classes,  and  is  valued  as  an 
application  for  rheumatism,  either  alone  or  mixed  with  an 
equal  portion  of  Uydnocarpus  oil ;  it  is  also  used  as  an  appli* 
cation  to  exanthematous  eruptions,  and .  the  seeds  pounded 
with  cashewnut  seeds^  borax  and  sparrow's  dung  are  applied 
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as  a  h'p  to  hasten  maturation.  At  Pondicherry  the  oil  has  a 
repatation  as  a  specific  for  scabies,  and  according  to  Corre  and 
Lejanne,  it  has  been  tried  unsuccessfallj  at  the  Saigon  hospital 
as  a  cicatrizing  agent.  The  Annamite  name  is  yao-monou. 
The  pounded  bark  is  applied  to  swelled  testicles.  The  tree 
when  wounded  exudes  a  small  quantity  of  bright  g^een  resin, 
which  is  not  collected,  nor  does  it  appear  to  be  made  use  of  in 
any  way.  This  substance  is  sofb  and  entirely  soluble  in  recti- 
fied spirit ;  it  has  a  parsley  odour,  and  has  been  confounded 
with  Tacamahaca,  the  exudation  of  C.  Galaba,  not  a  native  of 
India.  Rheede  says  that  the  resin  is  emetic  and  purgative ; 
his  expression  is,  '  the  tears  which  distil  from  the  tree  and  its 
fruit  ^ ;  this  is  quite  correct,  as  small  tears  of  resin  may  often 
be  seen  adhering  to  the  fruit. 

Description. — The  fruit  is  ovoid  or  round,  and  green- 
ish-yellow when  ripe ;  it  varies  in  size ;  on  old  trees  it  is 
often  as  large  as  a  bantam's  egg ;  the  pulp  surroundipg  the 
nut  dries  up  when  the  seed  is  mature,  and  the  previously 
smooth  skin  covering  it  becomes  brown  or  black  and  much 
wrinkled ;  the  endocarp  is  hard,  woody,  and  white,  as  thick 
as  the  shell  of  a  filbert ;  within  it  is  an  inner  endocarp,  soft, 
and  corky,  of  a  red  colour,  thicker  than  the  woody  shell 
towards  the  apex  of  the  fruit,  but  gradually  becoming  very 
thin  towards  the  base,  the  inner  surface  of  this  layer  is  highly 
polished.  The  seed  is  of  the  same  shape  as  the  nut ;  it  is  very 
oily  and  has  a  rancid  taste;  it  consists  of  two  hemispherical 
cotyledons  very  closely  united ;  under  the  microscope  a  stroma 
of  small  ovoid  cells  is  seen,  through  which  numerous  large  ves- 
sels loaded  with  green  oil  run  in  a  longitudinal  direction. 

Chemical  composition.— The  resin  melts  easily  and  dissolves 
completely,  in  alcohol;  according  to  Sommer  it  does  not  yield 
umbelliferone  by  dry  distillation.  The  oil  of  the  almonds  is 
greenish  yellow,  bitter  and  aromatic,  sp.  gr.  0*942 ;  it  solidifies 
at  +  5^.  {Lepine.)  The  fresh  kernels  examined  by  one  of  us 
gave  off  30  per  cent,  of  water  in  drying,  and  the  dried  kernels 
afforded  68  per  cent,  of  oil.    The  oil  was  greenish-yellow,  bitter, 
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and  fragrant;  sp.  gr.  0-9315  at  16°  0. 5  it  commenced  to  congeal 
at  19^  and  set  at  16^  The  saponification  equivalent  was  285'6. 
The  oil  yielded  90-85  per  cent,  of  fatty  acids,  sp.  gr.  0  9237  at 
16°  and  0-8688  at  90°,  melting  at  37**-6,  and  possessing  a  com- 
bining weight  of  283.  If  the  oil  be  shaken  up  with  a  dilated 
Bolntion  of  soda,  and  the  red  alkaline  liquor  be  precipitated  with 
an  acid  and  then  shaken  up  with  ether,  the  ethereal  extract  leaves 
on  evaporation  a  green  crystalline  residue  having  the  odolir  of 
mslilot  and  a  bitter  taste.  The  odorous  crystalline  body  is 
also  removed  by  agitating  the  oil  with  85  per  cent,  alcohol. 
Th^  oil  is  non-drying.  Exposed  for  one  month  to  the  air  at  a 
temperature  of  14° — 20°,  and  for  eight  hours  in  a  water-oven 
kept  at  the  boiling  point,  the  oil  did  not  increase  in  weight. 
Treated  according  to  Beichardt's  distillation  process,  the  oil 
yielded  only  a  minute  trace  of  volatile  fatty  acids.  Three  drops 
of  sulphuric  acid  added  to  twenty  drops  of  oil  gave  a  red  colo- 
ration with  orange  streaks;  after  stirring  an  orange-brown 
mixture  was  produced.  With  nitric  acid  a  chocolate  brown 
mixture  was  formed.  A  residue  soluble  in  boiling  water  was 
obtained  which  had  the  peculiar  odour  of  coumarin,  but  it  did 
not  yield  any  crystals  of  that  substance.  The  oil  must  be 
classed  with  the  cotton  seed  group  of  fixed  oils. 

Cornmerce — The  oil  under  the  name  of  Laurel  nut  oil  is 
exported  from  Southern  India.  The  exports  from  Travancore 
for  the  past  five  years  had  the  following  values: — 1882-83, 
Rs.  74,314;  1883-84,  Rs.  68,767;  1884-85,  Rs.  48,997;  1885- 
86,  Rs.  78,845 ;  1886—87,  Rs.  57,148.  The  tariff  valuation 
of  the  oil' is  Rs.  8  per  cwt.  as  against  Rs.  14  per  cwt.  for 
cocoanut-oil.  The  export  from  AUeppy  in  1886-87  was  68 
cwts.  In  Bombay  it  is  not  exported,  but  the  country-people 
express  it  for  burning,  and  use  it  medicinally.  In  Ceylon  it  is 
known  as  Domba  oil.  It  is  chiefly  exported  to  Burmah,  where 
it  fetches  a  comparatively  high  price. 

Calophyllum  Wightianum,  Wall,  Wight  III.  i., 
128;  Ic.  L,  106.  Sira  Punnai  {Tarn,  and  Mai).  This  tree  is 
abundant  in  Canara,  where  it  is  called  Babbe,  and  extends  to 
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Travancore.  The  gum  occurs  in  large  translucent  irregular 
lumps  of  a  yellowish  coloar ;  it  is  of  horny  texture,  somewhat 
brittle,  without  odour;  the  taste  is  soapy.  When  placed  in 
water  it  gradually  softens,  and  finally  disintegrates  into  a  fine 
granular  matter  which  floats  in  the  form  of  flaky  particles  of 
a  dirty  white  colour,  and  numerous  oil  globules  which  gradually 
collect  upon  the  surface ;  the  water  dissolves  a  small  portion 
and  becomes  slightly  viscid. 

Calophyllum  tomentosum,  Wight,  Beddome  Fl.  8yL 
xxii.,t.2',  Wight,  Ic,  t.  110.  Poon  {Eng.).  A  tree  of  the 
Western  Peninsula  and  Ceylon,  in  Marathi  Punai,  yields  a  gum 
which  is  black  and  opaque,  and  much  mixed  with  pieces  of 
corky  bark ;  it  has  a  feeble  astringent  taste,  and  is  very  soluble 
in  cold  wateri  to  which  it  yields  a  yellow  brown  solution  exhi- 
biting a  strong  blue  fluorescence.  Alum  followed  by  carbonate 
of  soda  throws  down  apparently  some  of  the  brown  colouring 
matter  without  interfering  with  the  fluorescence,  as  after 
precipitation  the  solution  although  lighter  in  colour  is  very 
strongly  fluorescent. 

A  solution  purified  by  alum  in  this  way  has  its  fluorescence 
immediately  destroyed  by  acids  and  restored  again  by  alkalies. 
Examining  its  absorption  spectrum  it  is  found  that  while  fluo- 
rescent the  solution  gives  a  broad  absorption  band  at  the 
violet  end  of  the  spectrum  extending  to  about  0. ;  this  band 
disappears  on  destroying  the  fluorescence  by  acids,  but  re- 
appears on  the  addition  of  alkalies.  The  solution  of  the  gum 
does  not  appear  to  rotate  polarized  light.  The  gum  itself  com- 
municates only  &  very  faint  fluorescence  to  rectified  spirit. 
[Lyon.) 

TERNSTEGEMIACE^. 

CAMELLIA  THEIFERA,  Griff. 

Fig.— Trans.  Linn.  Soc.  XXII.,  t.  61 ;  Bentl  and  Trim. 
84.    Tea  plant  (j&n5r.),Th6ir(Fr.). 
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Hab. — -Upper  Assam,  Cachar,  China.  Cultivated 'elsewhere. 
Vernacular, — Cha,  Chai.  {Ind.) 

History,  Uses,  &C. — There  is  reason  to  believe  that  the 
use  of  tea  was  uuknown  before  the  Christian  era.     This  has 
boon  accounted  for  by  the  fact  that  the  districts  where  the 
plant  grows  wild  were  not  till  then  annexed  to  the  Chinese 
Empire.     Its  origin,  like  that  of   many  other   useful  plants^ 
has  formed  the  subject  of  an  interesting  myth,  which  attributes 
its  discovery  to  the  Buddhists  in  the  latter  half  of  the  fifth  cenr 
tury.     According  to  a  Japanese  legend  related  by  Kaempfer, 
the  patriarch  Bodhidharma,  who  died  in  China  in  the  year  495 
A.D.,  was  so  devoted  an  ascetic  that  ho  denied  himself  even 
natural  rest. '   Being  one  day,  however,  overcome  by  sleep,  he 
felt,  on  awaking,  such  keen  remorse  for  yielding  thus  weakly 
to  his  lower  nature,   that  ho  cut  off  both  his  eyelids  and  flung 
them  on  the  ground.     From  these  sprang  the  tea-plant.     The 
holy  man  partook  of  its  leaves,  and  found  to  his  surprise  that 
it  endowed  him  with  fresh  vigour  to  renew  his  meditations. 
He  communicated  his  discovery  to  his  disciples,  and  taught 
them  that  method  of  using  the  leaves  which  thenceforward 
became  generally  practised.     The  first  mention  of  tea  in  Chinese 
annals  is  in  connection  with  a  tax  imposed  on  it  in  793  A.D. 
The  next  reference  to  it  occurs  in  the  account  of  the  travels  of 
two  Mahomedans  in  the  ninth  century.     Europeans,  however, 
do  not  appear  to  have  acquired  any  knowledge  of  tea  until  the 
latter  half  of  the  sixteenth  century.,  when  it   is  noticed  by 
Ramusio,  MafFei,  van  Linschoten,  and   Botoro.     Later  on,  it 
was  again  described  by  the  Jesuit  Trigault  and  by  Olearius. 
It  is  generally  supposed  that  it  was  first  brought  to  Europe  by 
the  Dutch  East  India  .Company  during  the  first  half  of  the 
seventeenth  century.     The  leaf  reached  Paris  in  1635,  and  the 
shrub  was  planted  there  in  the  Royal  Gardens  in  1558,    Russia 
first  obtained  tea  in  1638,  through  Starkow,  the  envoy  to  the 
Mongol. Altyn  Khan,  who  entrusted  him  with  two  hundred 
packets  of  that  commodity  as  a  tribute  for  the  Czar.     Starkow 
is  said  to  have  considered  it  as   worthless,  and  to  have   taken 
23 
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•charge  of  it  very  unwillingly.     It  found,  how.evep,  great  favour 
with   the    Court  at   Moscow,   and    soon    became  a  national 
beverage.     As  regards  the  introduction  of  tea  into  England, 
the  following  are  the  most  important  facts  to  be   considered. 
The  first   English  vessels  which  ever  sailed  to  the  East  and 
back  belonged  to  the  expedition   under  Lancaster,  despatched 
by  the  London  Company'  in   1601,   soon  after  the  grant  of  its 
original  charter.     None  of  these  vessels  returned   home  until 
after  Elizabeth's  death.  If  tea,  therefore,  reached  England  during 
her  reign,  it  must  have  come  &om  the  East  through  a  foreign 
channel.     It  has  been  supposed  by  some  that  tea  was  first 
brought  over  to  England  from  Holland  by  Lords  Arlington 
and  Ossory  in  1 666.  A  treatise,  however,  by  one  Thomas  Garnay* 
a  retailer  of  tea,  who  wrote  during  the   Commonwealth,  proves 
that  it  was  already  in  use   amongst  the    English  some   years 
previously.     He  states  that ''  in  England  it  hath  been  sold  in  the 
leaf  for  si)c  pounds,  and  sometimes  for  ten  pounds  the  poiind 
weight ;  and  in  respect  of  its  former  scarceness  and  dearness^ 
it  hath  been  only  used  as    a   regalia    in    high    treatments 
and  entertainments,   and  presents   made  thereof  to  princes 
and  grandees  till  the  year  1657.'*     Later  on  in  1660,  an  Act  of 
Parliament   was  passed^  impfosing  a  duty  of  eight  pence  on 
every  gallon  of  tea  made  for  sale.     In  the  same  year^  also, 
Waller,  the  courtier-poet,  wrote  the   following  lines  on  the 
occasion  of  the   marriage  of  Charlea  II.  with  Catherine  of 
'  Braganza : 

"  The  best  of  queens  and  best  of  herbs  we  owe 
To  that  bold  nation  who  the  way  did  show 
To  the  far  region  where  the  sua  doth  rise. 
Whose  rich  productions  we  so  justly  prize." 

From  these  facts  we  may  conclude  that  tea  was  first  intro- 
•  duced  into  England  through  the  Portuguese  before -the  year 
1657.  It  is,  however,  highly  improbable  that  it  was  long 
before  that  date,  for  until  then  it  appears  only  as  a  very  scarce 
and  expensive  luxury,  and  is  not  mentioned  by  a  single  earlier 
English  writer.  {Tyrrell  Leith.) 
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There  are  two  well-marked  kiuds  of  tea  distinguished  as 
black  and  green,  of  each  of  which  we  have  several  commercial 
varieties.  Thus,  of  Black  teas,  the  best  known  sorts  are 
Congou,  Souchong,  Oolong,  Pekoe  and  Caper;  and  of  green 
teas — Hyson,  Hyson-skin,  Young  Hyson,  Twankey,  Imperial 
and'  Gunpowder.  Many  teas  are  scented  with  the  flowers  of 
the  orange,  rose,  jasmine,  sweet-scejited  olive,  &c.  The  finest 
teas,  some  of  which  sell  for  as  much  a»  50s.  per  lb.,  are  con- 
sumed by  the  .wealthier  classes  in  China  and  Russia,  and  to  a 
small  extent  in  India.  These  teas  are  not  manufactured  in 
India.-  The  various  kinds  of  tea  are  all  prepared  from  the 
same  plant:  thus,  green  tea  consists  of  the  leaves  quickly 
dried  after  gathering,  so  that  their  colour  and  other  characters 
are  in  a  great  measure  preserved ;  and  black  tea  consists  of 
the  leaves  dried  some  time  after  being  gathered,  and  after 
they  have  undergone  a  kind  of  fermentation,  by  which  their 
original  green  colour  is  changed  to  black,  and  other  important 
changes  produced.  It  should  be  noticed,  however,  that  much  of 
the  green  tea  is  coloured  artificially  with  a  mixture  of  Prussian 
blue  and  gypsum,  or  indigo  and  gypsum^  to  which  a  little 
turmeric  is  sometimes  added. 

Both  black  and  green. teas  are  frequently  adulterated  with 
the  leaves  of  other  plants.  The  colour,  odour  and  taste  of 
both  gi*een  and  black  teas  are  communicated  to  hot  water,  an 
infusion  of  the  former  having  a  more  or  less  greenish-yellow 
colour,  a  peculiar  aromatic  odour,  and  an  astringent  feebly 
pungent  and  agreeably  bitter  taste ;  while  an  infusion  of  the 
latter  has  a  dark  brown  colour,  a  somewhat  similar  but  gene- 
rally less  agreeable  odour,  and  an  astringent,  bitterish,  but 
less  pungent  taste.  The  principal  lise  of  tea  is  to  form  an 
agreeable,  slightly  stimulating,  soothing,  and  refreshing  bever- 
age. It  was  also  formerly  believed  that  tea,  from  the  thcine 
it  contained,  had  the  effect  of  diminishing  the  waste  of  the 
body,  and  tm  any  substance  that  does  this  necessarily  saves 
food,  it  was  regarded  as  indirectly  nutritive ;  but  Dr  Edward  - 
Smith  has  shown  t>hat,  on  the  contrary,  tea  increases  the 
bodily  waste  by  acting  as  a  respiratory  excitant,  and  in  other 
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waj'^s.  From  containing  gluten,  tea  lias  also  been  regarded  as 
directly  nutritive,  but  in  the  ordinary  mode  of  making  tea 
this  substance  is  not  extracted  to  any  amount.  The  action  of 
tea  is  thus  described  by  Dr.  Smith  : — ^'  It  increases  the  assimila-' 
tion  of  food  both  qf  the  flesh  and  heat-forming  kind ;  and 
with  abundance  of  food  must  promote  nutrition,  whilst  in  the 
absence  of  sufficient  food  it  increases  the  waste  of  the  body/' 
Tea  is  also  a  powerful  astringent,  and  should  not,  therefore, 
be  taken  until  some  tiuae  after  meals,  as  it  is  likely  to  produce 
dyspepsia  from  the  combination  of  its  tannic'  acid  with  the 
gelatine  of  the  food  and  the  production  of  an  insoluble 
tannate.;  for  the  same  reason  if  taken  in  excess  it  is  likely  to 
cause  constipation.  Tea  should  not  be  taken  as  a  beverage  by 
those  who  suff'er  from  wakefulness,  or  by  those  who  are  liable 
to  hysteria,  or  palpitation  of  the  heart  fram  valvular  disease. 
As  a  nervine  stimulant  tea  may  be  taken  with  advantage  for 
headache  and  neuralgia,  and  in  other  affections  caused  by 
exhaustion  of  the  system  from  depression  ol:  nerve  power. 
Its  effects  as  a  nervine  stimulant  are  due  to  the  theine  contained, 
in  it,     {Bentl.  mid  Trim.) 

Pratt's  experiments  with -theme  seem  to  show  .that  the 
motor  nerves  are  not  affected  by  it ;  Jie  surrounded  one  crural 
nerve  of  a  frog  with  a  paste  of  theine  iind  water,  and  irritated 
the  spinal  cord,  when  both  legs  responded  with  uniform 
alacrity.  Pratt  also  found  that. when  the  left  sciatic  nerve  of 
a  beheaded  frog  was  surrounded  by  a  paste  of  theine  and  water, 
after  ten  minutes,  irritation  of  the  right  foot  produced  reflex 
movements,  whilst  irritation  of  the  left  foot  failed  to  elicit  any 
response,  T.  J.  Mays  (Pohjclinic.  Sept.,  1887,)  has  shown  that 
in  theine  we  possess  an  agent  which  exerts  no  injurious  action 
upon  the  organism,  even  when  administered  in  largo  doses. 
To  obtain  this  effect  of  theine  he  found. subcutaneous  injection 
suflScient,  and  in  local  neuralgias  he  injected  as  much  as  15 
centigrammes  with  excellent  I'csults.  These  injeetions  were 
.repeated  daily  for  21  days  in  obstinate  cases  with  the  effect  of 
entirely  subduing  the  pain ;  they  caused  no  local  irritation,  nor 
did  they   interfere  in  any  way   with  the  'patient's  appetite  or 
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prevent  liim  sleeping.  For  subcutaneous  injection  theino 
should  be  combined  with  an  equal  portion  of  benzoato  of 
sodium^  which  greatly  increases  its  solubility.  Pratt  and  others 
have  shown  that  muscular  fibre  when  brought  in  contact  with 
theine,  becomes  strongly  contracted,  but  it.is  uncertain  whether 
this  effect  is  produced  by  coagulation  of  the  myosin  or  nqt. 
In  muscles  which  had  been  soaked  in  curare  until  the  nerves 
were  killed  the  same  rigidity  was  produced. 

In  comparing  the  physiological  effects  of  theinie  and  caffeine 
upon  the  excretions,  it  has  been  found  by  some  experimenters 
that  the  former  does  not  affect  the    elimination   of  carbonic 
acid,  while  the  latter  diminishes  it,   as  well  as  the  discharge 
of  urea,  uric   acid,   and  water,  in    a  larger  proportion  thau 
theine.     Caffeine  also  is  said  to  increase  the  watery  constituent 
of  the  urine,  whilst  theine   diminishes  it.     However  this  may 
be,  it  is  a  matter  of  familiar  observation  that  the  effects  of  tea 
and  caffee   upon  the  system  are  by   no  means  identical ; '  for 
while  coffee  causes  wakefulness  as  well  as  tea,  in  the  former  case 
it  is  rather  a  pleasing  insomnia,   not  unlike  that  occasioned 
by  small  doses  of  opium,  tranquil  for  the  most  part,  and  filled 
with  pleasing  reveries :  while  tea,  on  the  other  hand,  induces 
in  one  who  in  vain  endeavours  to  sleep  after  its  use,  a  state 
of  tension  of  the   nervous  system  which   is  in  the   highest 
degree  distressing.     Upon  almost  every  one  coffee  acts  as  a 
btimulant  which  is  more  or  less  cordial,  flushing  the  face  and  . 
rendering  the  putse  fuller,   but  such  effects  never  follow  the 
use  of  tea  as  direct  consequences.     It  is  seldom  that  a  single 
indulgence   in   strong  coffeD  induces    that   nervous  agitation 
and  tremulousness  anid  impaired  muEcular  power   which  are 
ordinary   effects  of  strong    tea ;  and  unless    we  are  greatly 
mistaken,  gastral^^ia  and  pther  neuralgic  affections  are  much 
more  frequent  among  tea-drinkers   than  coffee-drinkers.     It 
is  very  true  .  that  some  of  these   apparent  differences  may  be 
explained  by  the   fact  that    tea  is  generally  taken  with  only 
a  small  modicum  of  cream  or  milk,  while  coffee  is  as  commonly, 
used  with  a  large  proportion   of  one   or   both.     Indeed,  in 
France,  where  coffee  is  the  universal  breakfast  drink,  it  is 
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always  mixc^d  with  a  great  excess  of  milk,  and  is  used  pare 
chiefly  after  dinner,  when  the  presence  of  food  in  the  stomach 
retards  its  absorption  and  modifies  its  action.  It  is  however 
customary  for  those '  who  have  mental  or  bodily  work  to 
perform  before  breakfast^  to  take  a  cup  of  **  black  coffee  '* 
immediately  ou  leaving  bed. 

Theine  and  caffeine  do  not  fully  represent  the  sources  from 
which  they  are  respectively  obtained.  The  identity  of  these 
alkaloids  in  their  physiological  action  does  not  imply  a 
.  similar  identity  in  .tea  and  coffee.  As  little  should  we  be 
entitled  to  infer  that  all  alcoholic  drinks  produce  identical 
effects  because  they,  all  contain  alcohol  as  their  chief  con- 
stituent. It  is  just  as  certain  that  tea  and  coffee  differ  in  their 
action  upon  the  human  system  as  that  Rhenish  or  Bordeaux 
wine  acts  very  differently  from  whisky  or  brandy,  although  in 
all  of  these  liquors  the  common  cause  of  their  effects  is 
alcohol.  Moreover,  not  only  are  theine  and  caffeine  physiolo- 
gically identical,  but  so  are  guaranine,  cocaine,  and  theobromine 
with  them  and  with  one  another;  and  yet  the  operations  of 
guarana,  coca,  and  theobroma  are  different  from  one  another, 
and  from  those  of  tea  and  coffee,  in  important  particulars.  It 
is  unquestionably  a  fact  of  the  highest  possible  "interest  that 
all  of  these  vegetable  products,  which  are  used  by  different 
and  remote  nations,  should  contain  identical  proximate  prin- 
ciples; but  while  we  thus  are  led  to  admire  the  universality 
of  physiological  laws,  we  should  not  lose  sight  of  the  peculia- 
rities which  distinguish  these  important  articles  of  human 
food  from  one  another.     {Stille  and  Maisch,) 

Chemical  composition, — From. some  experiments  mad^  by 
us  with  fresh  tea  leaves,  which  had  been  dried  by  exposure  to 
air,  and  which  had  not  been  subjected  to  any  manufacturing 
Operations,  it  would  appear  that  gallic  acid  exists  in  the  fresh 
leaf  in  only  minute  traces ;  but  as  the  leaf  during  manufacture 
of  tea  is  exposed  to  a  high  temperature,  it  is  possible 
that  the  gallic  acid  in  commercial  tea  may  be  present  to  a 
larger  extent.     Regarding  quercetin,   no  distinctive  needle- 
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shaped   crystals  could  be  obtained^  though  a  principle  similar 
to  it  is  present. 

In  the  last  edition  of  Btoxam's  Cheruistry  it  is  stated  the 
aroma  of  tea  does  not  belong  to  the  fresh  .leaf,  but  is  produced^ 
like  that  of  coffee,  during  the  process  of  drying  by  heat, 
which  develops  a  small  quantity  of  a  peculiar  volatile  oil  * 
having  powerful  stimulating  properties.  The  freshly  .  dried 
leaf  is  comparatively  so  rich  in  this  oil,  that  it  is  not 
deemed  advisable  to  use  it  until  it  has  been  kept  for  some  time; 
We  have  found  that  freshly  gathered  leaf  which  has  been 
dried  simply  by  exposure  to  air  possesses  in  a  marked  degree  . 
the  aroma  of  manufactured  tea.  Our  experiments  would  lead 
us  to  infer  that  the  bouquet  of  tea  is  not  solely  dependent 
upon  this  volatile  oil,  which  exists  retody  formed  in  the  leaf, 
but  is  also  due  to  the  development  by  the  action  of  heat,  or 
some  principle  present  in  the  leaf,  of  another  odorous  principle, 
and  that  the  temperature  necessary  for  the  production  of  this 
secondary  odorous  principle  need  not  exceed  100®  Fahr. 

Begarding  the  use  of  fre&hly  manufactured  tea,  there 
appears  to  be  an  idea  among  some  tea-planters  that  the  use 
ol  the  freshly  manufactured  article  causes  dysentery,  but  we 
are  not  in  possession  of  the  data  on  which  the  statement  is 
founded. 

A  sample  of  tea  bark  contained  1*2  per  cent,  of  theine,  a 
much  lower  amount  than  is  usually  found  in  the  leaves. 

■Manufactured  tea  contains  a  volatile  oil^  galhtdnnic and  gallic 
acids,  quercetin,  and  the  so-called  boheic  acid,  also  the  alkaloid 
theine  said  to  be  identical  with  caffeine  obtained  from  coffee, 
and  *with  the  alkaloids  of  cocoa  seeds,  guarana,  Paraguay  tea, 
and  kola  nuts;  more  recently  xanthine  and  another  alkaloid, 
.theophylline  (dimethylzanthine)  have  been  discovjBred  in  it.' 
Theine  and  caffeine  are  trimethylzanthine.  Zanthine  13  found  in 
muscles,  and  along  with  creatine,  assists  mnscnlar  power ; 
they  are  products  of  muscular  waste*  The  occurrence  of 
xanthine  in  'tea  was  shown  by  Baginsoky  in  1 884  (Zeite.  /.  Phye. 
Chem.  viii.,  395.)and  Kossel  1888  ( Ber.  der.  deuUchen  Chem*  Ges, 
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No.  11,  p,  2164,)  described  a  nev  base  which  he  Djimed  theo' 
phyllhie,  very  similar  in  character. to  theobromine.  It  melts 
at  264°  C,  and  sublimes  at  a  temperature  above  its  melting 
point.  The  crystals  are  larger  than  those  of  theobromine,  but 
have  the  same  chemical" composition.  Theophylline  forms 
definitely  crystallizable  salts  with  hydrochloric  and  nitric  acids, 
platinum  chloride  and  gold  chloride,  i\u  well  as  a  crystallizable 
sparingly  soluble  double  salt  with  mercuric  chloride.  Its 
formula  is  C' H^N*  0^. 

Battershall  {Food  Adulterations)  gives  the  following  as  the 
results  of  the  analysis  by  American  chemists  of  samples  repre- 
senting 2,414  packages  of  Indian  teas  :— 

Average" 
Per  ceot.  per  cent. 

Moisture 5-83  to  6'325  —    5938 

Extract 37-80  „  40-35    —  38  841 

Total  ash 5*05  „  «-024  —     5"613 

Ash  soluble  in  water...  3*122  „  4-280—     3-516 

Ash  insoluble  in  water.  1*89  „  2-255—     2-092 

Ash  insoluble  in  acid...  -120,,  -296—       "177 

Insoluble  leaf 47-12  „  55'87  —  51-91 

Tannin    1304  „  18  868  —  15:323 

Theine *. 1"88  „  3-240  —     2-736 

Dr.  B.  H.  Paul  and  A..  J.  Cownley  {Pharm.  Jo^rn.,  Nov, 
19Wi,  1887,)  give  the  following  interesting  account  of  an  inquiry 
undertaken  for  the  purpose  of  ascertaining  the  circumstances 
that  determine  the  differences  of  '^  strength '*  in -tea: — 

'^  One  of  the  points  to  which  we  directed  our  attention  was 
the  extraction  of  the  jbheine  in  such  a  way  that  precise  analytical 
results  could  be  obtained  admitting  of  a  comparison  of  different 
kinds  of  tea  in  regard  to  the  percentage  of  theine.  After  several 
trials  we  found  that  the  method  we  had  previously  adopted  for 
coffee  was  capaible  of  furnishing  satisfactory  results,  and  that 
with  careful  manipulation  the  amount  of  theine  in  tea  could 
thus  be  determined  with  considerable  accuracy. 
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For  this  purpose  5  grams  of  powdered  tea  is  moistened 
with  hot  water,  well  mixed  with  one  gram  of  hydrate  of 
lime,  and  the  whole  dried  on  a  water  bath.  .  The  dry  residue  is 
then  transferred  to  a  small  percolating  apparatus  and  extracted 
with  strong  alcohol.  The  clear  liquor  is  to  be  evaporated 
to  remove  alcohol,  and  the  remaining  water  solution,  measur- 
ing about  50  c.  c,  mixed  with  a  few  drops  of  dilute  sulphuric 
acid,  which  separates  a  trace  of  lime  and  partially  decolorizes 
the  liquid.  After  filtering  the  slightly  acid  solution,  it  is 
transferred  to  a  separator  and  well  shaken  with  chloroform, 
which  gradually  abstracts  the  theine.  This  part  of  the  opera- 
tion requires  particular  care,  for  though  theine  is  freely  soluble 
in  chloroform  it  is  necessary  to  shake  the  acidified  water 
solution  with  several  successive  quantities  of'  chloroform  in 
order  to  remove  the  whole  of  the  theine.  Unless  the 
quantity  of  theine  is  very  large,  about  200  c.  c.  of  chloroform 
will  be  sufficient  for<5  grams  of  tea,  and  that  should  be  used 
in  5  or  6  separate  portions,  testing  the  last  portions  by  distill- 
ing off  the  chloroform  in  a  weighed  flask  until  it  is  found  that 
there  is  no  more  theine  taken  up.  The  whole  of  the  chloro- 
form solution  is  then  to  be  placed  in  a  stoppered  separator  and 
shaken  with  a  very  dilute  solution  of  caustic  soda.  This  will 
remove  a  small  quantity  of  colouring  matter  and  render  the 
theine  solution  quite  colourless,  so  that  on  distilling  off  the 
choloroform  from  a  weighed  flask  the  theine  remains  in  a 
condition  fit  for  weighing.  When  the  operation  is  carefully 
carried  out,  the  theine  will  be  perfectly  white.  In  this  way  we 
have  been  able  to  obtain  results  of  great  uniformity. 

Our  first  experiments  were  made  with  Indian  and  Cingalese 
tea,  the  general  result  showing  that  both  kinds  contained  a 
much  higher  percentage  of  theine  than  has  hitherto  been 
generally  supposed,  and  that  the  variation  in  the  amount  of 
this  substance  was  not  considerable.  In  this  i*espect,  however, 
there  seems  to  be  a  marked  difference  between  tea  and  coffee ; 
the  amount  of  theine  in  tea  is  by  no  means  a  constant  quan- 
tity^ and,  so  far  as  the  tea  of  India  and  Ceylon  is  concerned,  it 
varies  from  3*22  to  4*66  per  cent.  This  is  taking  the  tea  in 
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the  ordinary  air-dry  condition  in  whicli  it  is  met  with  in 
commerce.  The  following  table  gives  the  results  of  our 
determinations  in  twenty-eight  samples  that  were  selected  for 
this  purpose  as  representing  a  wide  range  of  quality^  as  may 
be  understood  from  the  fact  that  the  prices  realised  by  the 
corresponding  parcels  in  public  sale  varied  from  Id.  to  3«. 
per  pound.  The  sample  No.  10  was  tea  of  exceptionally  fine 
quality,  that  was  valued  at  6«.  or  Is.  per  pound,  and  the 
sample  No.  4  consisted  of  the  hairs  detached  from  the  leaves 
in  sifting : — 


Approximate 

eleration  of 

place  of 

growth. 


Moisture 
per  cent. 


Theioe  per  cent. 


Original 
Tea. 


Dry  Tea. 


Ceylon  Tea. 


1  Penhros 

2  P.  L.  C 

8  Nahalma  

4  Haira  from  tea  leaves 

5  Hardenhuish  Pekoe    

6  Woodstock    Pekoe     Sou- 

chong  

7  RadeUa  Broken  Pekoe    ... 

8  Morten  Pekoe 

9  Penhros  Broken  Pekoe  ... 

10  Strathellie  Orange  Pekoe. 

11  Nahalma  Orange  Pekoe... 

12  Venture  Orange  Pekoe  ... 

13  St.  Leys  Pekoe  Dnst 

14  Venture  Pekoe  Souchong. 

15  Venture    Broken    Orange 

Pekoe    

16  Galsay  Pekoe  Sonchong 

17  Venture  Pekoe 

18  St.  Clair  Orange  Pekoe 

Ivdian  Tea. 

19  Pekoe  tips,  picked  oat 

20  Broken  Pekoe 

21  Pekoe    

22  Orange  Pekoe  

28  Pekoe 

24  Broken  Pekoe 

25  Pekoe 

26  "Weak"  tea    

27  "Strong"  tea 

28  Mixture 


Ft. 
2,500 

"soo 


8,500 

4200 
4,800 

400 
2,500 
2,000 

300 
4,800 
4,600 
4,800 

4,300 
5,000 
4,300 
4,200 


6-8 
60 
5-8 
6  6 
8-8 

3  6 
4-6 


6-6 
6-2 
5*6 
4-6 


7-56 
7  00 
6-40 
4-80 
5-60 
4*80 
5  40 
6-80 
5-80 
6-00 


4*56 
4*56 
4*54 
2-40 
4-08 

8-44 
4  10 
8-98 
4-64 
4-10 
406 
3-74 
3  46 
8  40 

3  98 
3-22 
8-48 
3*90 


4-27 
4-48 
4-16 
4-66 
4  48 
3  76 
8  66 
4-06 
4*18 
8  64 


4-89 
4-85 
4-80 
2-67 
4-24 


57 
80 
15 
96 
83 
29 
95 
66 
57 


4  26 
3-43 
8-68 
4-09 


4-62 
4-81 
4-44 
4-89 
4-74 
8-95 

3  86 
4-35 

4  43 
8-87 
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At  present  we  have  not  had  an  opportunity  of  examining 
many  samples  of  Chinese  or  Java  tea  that  could  be  accepted 
as  authentic^  but  so  far  as  we  have  been  able  to  judge  the 
amount  of  theine  is  less  than  in  the  tea  of  India  and  Ceylon. 
But^  so  far  as  the  tea  of  India  and  Ceylon  is  concerned,  it  is 
at  least  evident  from  the  data  above  given^  as  compared  with 
the  prices  mentioned^  that  the  marketable  value  of  tea  is  not 
to  any  great  extent  dependent  on,  or  proportionate  to, 
the  amount  of  theine  it  may  contain,  however  important  thjut 
constituent  may  be  in  other  respects.  Neither  can  the 
'^strength"  of  tea,  as  that  term  is  generally  understood,,  be 
taken  as  proportionate  to  the  amount  of  theine.  This  is 
evident  from  the  results  of  the  analysis  of  the  two  samples^. 
26  and  27,  which  were  selected  by  experienced  judges  of  tea 
to  represent  extreme  cases  of  difference  as  to  strength.  The 
amount  of  theine  in  27  is  greater  than  in  26,  but  to  such  a. 
small  extent  that  the  difference  in  strength  of  the  tea  repre- 
sented by  those  samples  could  not  be  ascribed  to  the  theine- 
they  contain. 

It  appears  to  be  much  more  probable  that  the  ^'  strength  '* 
of  tea  is  chiefly  determined  by  the  amount  or  condition  of  the 
astringent  constituent,  the  precise  nature  of  which  is  at  present 
only  partially  known.  Moreover,  when  the  mode  of  prepar- 
ing tea  is  considered,  it  is  also  probable  that  this  quality  of 
"  strength  *'  may  be  largely  influenced  in  degree  by  the  mani- 
pulation of  the  leaves  in  the  process  of  manufacture  which 
comprises  stages  of  fermentation  and  heating  in  the  moist 
state  in  contact  with  atmospheric  oxygen,  both  of  which  are 
conditions  likely  to  induce  alteration  of  material  analogous  to 
ordinary  tannin.  But  before  any  definite  opinion  on  this  point 
can  be  offered  in  place  of  the  general  probability  above  sug- 
gested, it  will  be  necessary  to  acquire  a  better  knowledge  of 
the  chemical  nature  of  that  constituent  of  tea  leaves  which  in 
some  respects  resembles  ordinary  tannin. 

The  commercial  value  of  tea  is  at  present  estimated  by  a 
combined  consideration  of  several  factors,  among  which  appear- 
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ance  counts  to  a  considerable  degree.  In  this  respect  the 
size  of  the  leaves^  indicating  their  age  and  likewise  the 
presence  of  what  is  termed  '*  tip, "  consisting  of  the  nnexpand- 
ed  leaf  buds,  serve  as  indications  by  ^hich  tea  is  classed 
partly  as  Souchong  or  Pekoe  and  partly  also  as  varieties  of 
those  kinds  of  tea.  In  addition  there  is  also  the  process  of 
tasting  practised  by  tea  brokers.  This  consists  in  preparing 
infusions  of  the  different  samples  much  in  the  same  manner 
that  tea  is  commonly  used,  and  then  forming  a  judgment  as  to 
the  value  of  the  samples  according  to  the  aroma,  flavour,  and 
other  characteristics  of  the  corresponding  infusions.  This 
is  an  art  that  is  practised  with  a  surprising  degree  of  precision, 
EO  that  the  results  arrived  at  by  different  operators  agree  in  a 
.  very  remarkable  manner.  In  carrying  out  the  broker's  test, 
tea  is  infused  for  five  minutes  in  boiling  water  in  the  propor- 
tion of  about  43  grains  to  3^  fluid  ounces  of  t^ater.  The 
infusion  is  then  poured  off  from  the  leaves  into  a  cup,  and  the 
value  of  the  tea  estimated  by  its  taste.  In  this  operation  the 
soluble  constituents  of  the  leaves  are  only  partially  extracted, 
and  while  more  perfect  exhaustion  of  the  leaves  will  give 
about  85  per  cent,  of  extract,  the  amount  taken  out  in  the 
ordinary  broker's  method  of  testing  does  not  amount  to  more 
than  20  per  cent  on  tlie  average.  Hence  it  is  evident  that 
attempts  to  value  tea  on  the  basis  of  the  total  amount  of 
extract  obtainable  by  treatment  with  boiling  water  must  be 
entirely  fallacious  and  useless  for  any  practical  purpose.  In 
respect  to  the  amounts  of  extract  thus  obtainable  from  t-ea  of 
different  qualities,  there  is  not  in  reality  any  such  difference 
as  would  afford  indications  of  the  actual  differences  in  value. 
Peligot  and  others  have  made  determinations  of  this  kind, 
showing  that  different  kinds  of  black  tea  yield  from  24  to  47 
per  cent,  of  extract,  or  on  the  average,  34  to  40  per  cent.,  but 
these  data  have  little  practical  value.  It  is  indeed  not  by  the 
perfect  extraction  of  tea  that  its  value  can  be  estimated.  This 
must  be  sought  for  within  the  limits  of  extraction  which  obtain 
in  the  ordinary  methods  of  using  tea,  as  is  the  case  in  the 
broker's  method  of  testing,  which  fairly  represents  ordinary 


T 


TERN8TR(EMIACE^.  189 

practice  in  the  use  of  tea^  though  the  infusion  is  theu  made 
Htronger  than  it  is  generally  drunk. 

To  obtain  some  idea  of  the  extent  to  which  the  constituents 
of  tea  are  extracted  under  these  ordinary  conditions  we  have 
made  analyses  of  the  infusion  thus  prepared,  and  have  ascer- 
tained as  a  general  result  that  the  20  per  cent,  of  extract  taken 
out  by  the  infusion  will  contain  about  one-half  of  the  theine 
present  in  the  tea  ased.  An  ordinary  breakfast  cup  of  equally- 
strong  tea  infusion  measuring  about  eight  ounces  would 
therefore  contain  two  grains  of  theine  or  thereabouts.  The 
rest  of  the  theine  is  left  in  the  spent  leaves,  and  it  requires 
repeated  treatment  with  boiling  water  to  extract  the  whole 
quantity.  This  is  no  doubt  one  of  the  reasons  why  the 
amount  of  theine  in  tea  has  been  under-estimated  in  so  many 
instances,  since  experimenters  have  operated  upon  a  water 
extract  for  its  determination.  In  one  instance  we  found  that 
the  residual  leaves  qf  tea  which  had  been  used  in  the  cus- 
tomary manner  contained  as  much  as  1*7  per  cent,  of  theine, 
and  in  another  case  leaves  exhausted  as  far  as  practicable  by 
percolating  with  boiling  water  still  contained  as  much  as  0*13 
per  cent,  calculated  on  the  original  tea/' 

Commerce. — The  great  tea-producing  country  is  China, 
where  it  is  said  four  millions  of  acres  of  ground  are  devoted  to 
its  cultivation,  and  the  produce  annually  is  estimated  at  nearly 
three  thousand  millions  of  pounds.  Tea  is  also  largely  produced 
in  Japan,  Java,  Assam  and  Ceylon.  {Bentl.  and  Trim. )  Indian 
tea,  which  includes  that  of  Assam,  has  now  become  an  important 
article  of  commerce,  but  is  objected  to  by  many  of  the  natives 
of  India  on  account  of  its  being  more  astrigent  than  China  tea ; 
it  is  chiefly  exported  to  Europe  through  Calcutta.  The  exports 
during  the  last  three  years  have  been : — In  1885-6,  68*8 
millions  of  pounds;  in  1886-7,  78*7  millions;  in  1887-8,  87-5 
millions,  valued  at  517  lakhs  of  rupees. 

The  following  figures  show  the  percentage  proportion  of  tea 
imported  intb  Great  Britain  in  1886  and  in  1887  from  different 
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coantries,  and  bear  witness  to  the  increasing  favour  with  which 
Indian  tea  is  regarded  in  England : — 


China. 

.   British 
India. 

Ceylon. 

Java. 

Other 
Coantries. 

1876,  per  cent.    ... 

1877,  „       „     ... 

84-03 
5317 

14-99 
3115 

005 
6-89 

078 
032 

015 
2-47 

— Chemist  and  Druggist y  April  1889. 

Gordonia  obtusa,  Wall,  Wight  III.  i.  99,  is  a  tall 
tree  of  the  Western  Peninsula  from  theConcan  to  Pulney  hills, 
and  is  called  Nagetta  by  the  hill  people.  The  leaves  have 
been  used  in  the  Nilgiris  as  a  substitute  for  tea ;  they  resemble 
the  tea  leaf  in  size  and  shape,  but  may  be  distinguished  by 
their  obtuse  points.  The  leaves  contain  a  crystallizable  and 
sublimable  alkaloid  like  caffeine  to  the  extent  of  0*04  per  cent., 
also  tannic  acid,  and  an  odorous  body  very  much  like  that  con- 
tained in  ordinary  tea.    The  ash  is  lower :  3*96  to  3*67  per  cent. 

SCHIMA  WALLICHII,  Choia. 

Pig.—Oriff.  Notul  iv.,  562,  t.  600. 

Hab. — Eastern  Himalaya,  Nipal  to  Bhotan,  Assam,  Burma. 

Vernacular — Chilauni,  Makriya-chilauni  {Hind. ).  The  Hindi 
names  for  this  tree  signify*^  that  which  causes  itch,*  *' that  which 
causes  monkey's  itch.  *'  The  part  of  the  tree  which  has  this 
effect  is  the  bark,  in  which  the  liber-cells  appear  like  glistening 
white  needles  which  irritate  the  skin  like  cowhage,  which  drug 
it  resembles  in  being  a  mechanical  irritant.  The  bark  is  thick, 
externally  smooth)  of  a  greyish-brown  colour  and  very  irregular 
surface,  caused  by  deep  fissures  and  exfoliation  of  portions  of 
the  suber ;  internally  it  is  of  a  reddish-brown  colour  and  short 
fracture,  and  is  remarkable  for  a  number  of  white  glistening 
liber'Cells  about  ^  of  an  inch  long,  which  when  magnified  are 
seen  to  be  translucent  and  sharp-pointed  at  both  ends.  The 
bulk  of  the  parenchyma  consists  of  cells  containing  much  starch 
and  a  red  colouring  matter. 
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DIPTEROCARPEiE. 

DIPTEROCARPUS  TURBINATUS,  Giirtn.f. 
Fig.— iJoasi.  Cor.  PI.  iii.,  10,  t.  213. 
Hab. — Eastern  Bengal,  Eastern  Peninsula. 

DIPTEROCARPUS  INCANUS,  Roxb. 

Hab. — Chittagong,  Pegu. 

DIPTEROCARPUS  ALATUS,  Roxb. 

Fig.— GdHn.f.  Frucl.,  iii.  50,  U  187. 

Hab. — Chittagong,  Burma,  Tenasserim,  Andamans.      Oil 
Tree.     The  oleo-resin,  (Jarjan  Balsam,  Wood  oil  (^Eng.), 

Vermicular. — Garjan-ka-tel   (Hind.,    Bomb.,    8fc.),    Yennai 
(Taw.). 

History,  Uses,  &C. — Seventeen  species  of  Dipterocar- 
pus  are  noticed  in  Hooker's  Flora  of  British  India  as  growing 
in  India  and  the  Eastern  Islands,  but  the  three  placed  at  the 
head  of  this  article  produce  most  of  the  Gktrjan  Balsam  of  com* 
merce^  The  Balsam  does  not  appear  to  have  been  made  niuch 
use  of  as  a  medicine  by  Hindu^s  or  Mahometans,  for  we  have 
not  found  it  noticed  at  any  length  in  their  standard  works  on 
Materia  Medica.  Under  the  name  of  Dubn-el-Garjan,  a  short 
notice  of  it  will  be  found  in  the  Makhzan.  Ainslie  mentions 
its  use  by  the  natives  of  Southern  India  in  gonorrhoea.  It 
was  first  brought  prominently  to  the  notice  of  Europeans  by 
O'Shaughnessy  in  the  Bengal  Dispensatory  as  a  substitute  for 
Copaiba,  but  has  never  displaced  that  drug  even  in  India, 
although  favourable  reports  of  its  properties  have  from  time 
to  time  appeared  in  the  Medical  journals.  The  natives  of  the 
East  use  it  largely  as  a  varnish,  and  for  paying  the  seams  of 
boats,  as  it  is  thought  to  preserve  timber  from  the  ravages  of 
insects.    Quite  recently  it  has  been  brought  prominently  to 
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notice  by  Dr.  Dougall,  of  the  Andamans,  as  a  remedy   for 
leprosy.     According  to  that  gentleman,  Garjan  Balsam  when 
administered  internally,  and  at  the  same  time  applied    to  the 
skin  arrests  the  disease  and  promotes  cicatrization   of  the 
ulcerating  surfaces.     In  order  to  test   the  correctness  of  this 
statement,  large  quantities  of  the  Balsam  have  been  distributed 
by  the  Indian  Government,  but  as  far  as  we  have  heard  the 
new  treatment  has  not  been  a  success.     Dr.  Dougall's  direc- 
tions for  carrying  out  the  treatment  of  leprosy  by  Garjan 
Balsam  include  frequent  ablutions  with  dry  earth  and  water, 
and  strict  attention  to  the  hygienic  condition  of  the  patient ; 
it  seems  probable  that  he  has  attributed  effects  to  the  Balsam 
which   are  in  reality   dtle   to   cleanliness   and  an  improved 
hygienic  condition.     The  method  of  extracting  the  Diptero- 
carpus  Balsam  was  first  described  by  Roxburgh ;  more  recent 
accounts  have  been  published,  but  they  do  not  differ  in  any 
points  of  importance  from  his  ;  shortly,  one  or  more  good-sized 
cavities  are  cut  with  an  axe  in  the  trunk  of  the  tree  about  the 
end  of  the  dry  season,  a  fire  is  then  lighted  in  them  until  the 
wood  is  scorched ;  arrangements  are  next  made  to  catch  the 
Balsam,  which  exudes  very  freely.     The  oil  is  extracted  yearly 
from  the  same  trees,  and  according  to  Roxburgh,  a  good  tree 
will  produce  30  to  40  gallons  during  the  season  ;  the  surface 
of  the  cavity  has  to  be  occasionally  cut  away  and  re-burnt. 
Garjan  Balsam  has  a  stimulant  action  upon  mucous  membranes, 
especially  that  of  the  urinary  tract,  during  its  excretion*  by  the 
kidneys.     Like  copaiba  it  forms  a  conjugate  glycuronic  acid 
in  the  system  which  appears  in  the  urine,  and  with  nitric  acid 
gives    a  precipitate    of    gurjanic    acid    easily    mistaken    for 
albumen,  but  distinguished  by  its  disappearing  on  the  applica- 
tion of  heat.     The  conjugate  acid  renders  the  urine  antiseptic 
and  prevents  the  development  of  bacteria. 

Description. — ^The  freshly-drawn  Balsam  is  an  opaque, 
grey  fluid,  which  when  placed  in  the  sun  gradually  separates 
into  two  portions,  the  upper  of  which  is  a  thick,  viscid  fluid  of 
a  dark  reddish  brown  colour,  and  transparent  when  placed 
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between  the  eye  of  the  observer  and  the  light,  but  when  viewed 
by  reflected  light  it  is  opaque,  greenish,  and  fluorescent..  The 
lower  stratum  consists  of  a  thicks  dirty  white  magma,  and  is 
generally  rejected,  although  it  is  said  to  have  the  same  medi- 
cinal properties  as  the  clear  Balsam.  The  latter  has  a  feeble 
copaiba  odour,  and  a' bitter  aromatic  taste;  its  specific  gravity 
at  169*^  C.  is -964  ;  it  is  soluble  in  pure  benzol,  cumol,  chloro- 
form, bisulphide  of  carbon,  and  essential  oils,  and  partially  so 
in  methylic,  ethyl  ic,  or  amy  lie  alcohol,  in  ether,  acetic  ether, 
glacial  acetic  acid,  carbolic  acid,  or  caustic  potash  dissolved  in 
absolute  alcohol ;  at  about  130^  C,  it  becomes  gelatinous,  and 
on  cooliug  does  not  recover  its  fluidity. 

Chsmical  composition,  —The  following  account  by  Pliickiger 
and  Hanbury  is  taken  from  the  Pharmacographia  : — '*Ofthe 
Balsam  6'99  grammes  dissolved  in  benzol  and  kept  in  a  water 
bath  until  the  residue  ceased  to  lose  weight,  yielded  3*80 
grammes  of  a  dry,  transparent,  semi-fluid  resin,  corresponding 
to  54*44  per  cent.,  and  4556  of  volatile  matters  expelled  by 
evaporation. 

^'  By  submitting  larger  quantities  of  the  Balsam  to  the 
usud  process  of  distillation  with  water  in  a  large  copper  still, 
37  per  cent,  of  volatile  oil  were  easily  obtained.  The  water 
passing  over  at  the  same  time  did  not  redden  litmus  paper ; 
a  dark  viscid,  liquid  resin  remained  in  the  still. 

'^  The  essential  oil  is  of  a  pale  straw  colour,  and  less  odorous 
than  most  other  volatile  oils  ;  treated  with  chloride  of  calcium 
and  again  distilled  it  begins  to  boil  at  210^  C,  and  passes  over 
at  260^  C,  acquiring  a  somewhat  empyreumatic  smell  and  light 
yellowish  tint.  The  purified  oil  has  a  sp.  gr.  of  0*915  to  0*914, 
it  is  but  sparingly  soluble  in  absolute  alcohol  or  glacial  acetic 
acid,  bat  mixes  readily  with  amylic  alcohol.  According  to 
Werner,  this  oil  has  the  composition  C*  °  H'^,  like  that  of  copaiba. 
He  says  it  deviates  the  rriy  of  polarised  light  to  the  left,  bat 
that  prepared  by  one  of  us  deviated  strongly  to  the  right,  the 
residual  resin  dissolved  in  benzol  being  wholly  inactive  The 
oil  does  not  form  a  crystalline  compound  with  dry  hydrochloric 
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acid  which  colours  it  of  a  beautiful  blue.  DeVrij  states  thai; 
the  essential  oil  after  this  treatment  deviates  the  ray  to  the 
right. 

''  The  resin  contains^  like  that  of  copaiba,  a  small  proportion 
of  a  crystallizable  acid,  which  may  be  removed  by  warming  it 
with  ammonia  in  weak  alcohol.  That  part  of  the  resin  which  is 
insoluble  even  in  absolute  alcohol,  we  found  to  be  uncrystal- 
lizablo.  The  gxirjunic  acid  may  consequently  be  prepared  by 
extracting  the  resin  with  alcohol  (*838)  and  mixing  the  solution 
with  ammonia.  From  the  ammoniacal  solution  gurjunic  acid  is 
precipitated  on  addition  of  a  mineral  acid,  and  if  it  is  again 
dissolved  in  ether  and  alcohol  it  may  be  procured  in  the  form 
of  small  crystalline  crusts.  Gurjunic  acid,  C**  H*^  O^,  accord- 
ing to  Werner,  melts  at  220°  0  ,  and  concretes  again  at  180° 
C. ;  it  begins  to  boil  at  260°  C,  yet  at  the  same  time  decom- 
position takes  place.  By  assigning  to  this  acid  the  formula 
C**  H»*  0^  +  3  H'^O,  which  agrees  well  with  Werner's 
analytical  results,  we  may  regard  it  as  a  hydrate  of  abietinic 
acid,  the  chemical  behaviour  of  which  is  perfectly  analogous. 
Gurjunic  acid  is  soluble  in  alcohol  0*838,  but  not  in  weak 
alcohol ;  it  is  dissolved  also  by  ether,  benzol,  or  bisulphide  of 
carbon. 

•*  In  copaiba  from  Maracaibo,  Strauss  discovered  metacopaivic 
acid,  which  is  probably  identical  with  gurjunic;  the  former 
however  fuses  at  206°  C.  The  amorphous  resin  forming  the 
chief  bulk  of  the  residue  of  distillation  of  the  balsam  has  not 
yet  been  submitted  to  exact  analysis.  We  find  that  after  com- 
plete dessication  it  is  not  soluble  in  absolute  alcohol.^'  Fliickiger 
has  since  discovered  (1878)  in  Garjan  Balsam  a  crystallizable 
indiflferent  resin,  formula  C««  H*^  0^;  it  melts  at  258*8°  F.  and 
•  dissolves  in  sulphuric  acid  with  an  orange  colour. 

Commerce. —Garjan  Balsam  is  not  an  article  of  commerce  in 
most  parts  of  India,  but  small  quantities  may  be  sometimes 
obtained  in  the  native  drug  shops.  In  Calcutta  its  price  is 
from  3  to  5  rupees  per  maund  of  80  lbs.  Large  quantities  are 
exported  from  Moulmein  to  Europe.  The  Government  supplies 
have  been  obtained  from  the  Andaman  Islands. 
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SHORE  A  ROBUST  A,  Oartn.f. 

Fig.— BeJdome  Fl.  8ylv.,  t.  40.     The  Saul  tree  {Eny,). 

Hab. — Tropical  Himalaya,  Central  India,  Western  Bengal. 
The  resin. 

Vernacular. — The  resin,  Ral,  Dhuna  {Hind.,  Beng.,  Mar.), 
Kungiliyam  (Tarn.),  Guggilamu  {Tel\),  Guggala  (Can,), 

History,  Uses,  &C. — The  Sal  tree,  called  in  Sanskrit 
Sala  and  Asvakarna,  is  of  interest  from  a  mythological  point 
of  view,  as  the  mother  of  Buddha  is  represented  as  holding  a 
branch  of  the  tree  in  her  hand  when  Buddha  was  born,  and  it 
was  under  the  shade  of  a  Sala  tree  that  Buddha  passed  the 
last  night  of  his  life  on  earth.  The  small  branches  of  the  Sfila 
are  used  by  Indian  villagers  to  detect  witches;  they  write  the 
name  of  every  woman  over  1 2  years  of  age  in  the  village  upo^. 
a  branch  ;  the  branches  are  then  placed  in  water  and  left  for 
44  hours ;  if  any  woman^s  branch  withers,  she  is  the  witch. 

This  tree  is  very  widely  distributed  throughout  India,  and 
IS  andonbtedly  the  source  of  the  Rosin  or  Rdl  of  Hindu  and 
Mahometan  writers  on  Materia  Medica.  R61,  in  Sanskrit  R61a 
and  Sala-veshta,  is  regarded  by  the  Hindus  asattenuant,  deter- 
gent, and  astringent,  and  is  sometimes  prescribed  internally  mixed 
with  SQgar,  honey  or  treacle ;  as  resin  does  with  us,  it  enters 
into  the  composition  of  stimulating  plasters  and  ointments;  it 
is  also  used  for  fumigating  rooms  occupied  by  the  sick.  The 
seeds  of  the  Saul  tree  are  eaten  in  times  of  scarcity  with  Mahwa 
flowers  by  the  wild  tribes  of  India.  Mahometan  writers  give 
a  similar  account  of  its  properties  and  uses.  The  author  of  the 
Makhzan-el-Adwiya  (vide  article  Eaikahr)  notices  the  fact  that 
more  than  one  kind  of  ^  Rdl  is  met  with,  but  names  the  Sakoh 
or  Sal  as  the  soured  from  which  the  genuine  article  is  obtained. 
In  another  part  of  his  work  {vide  article  Sakoh)  he  describes 
the  tree,  and  says  that  when  old  the  bark  becomes  separated 
from  the  trunk  by  the  deposit  of  Ral  beneath  it.  Ainslie  men- 
tions three  kinds  of  resin  or  dammar  as  common  in  the  baaars 
of  Southern  India,  but  is  in  doubt  as    to  the  sources  from 
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whence  the  different  kinds  are  obtained.  He  obsorves  that  a 
great  portion  of  the  dammar  used  in  1  ndia  is  imported  from  Java, 
Borneo,  Joanna^  and  several  of  the  Soloo  Islands.  The  author 
of  the  Bengal  Dispensatory,  after  conducting  a  series  of  experi- 
ments with  genuine  S6I  resin,  pronounced  it  to  be  an  efficient 
substitute  for  pine  resin.  In  Bombay,  at  the  present  time, 
American  rosin  is  to  a  great  extent  displacing  Indian  R&l.  Dr. 
Sakharam  Arj^un  states  {Bomb,  Drugs)  that  he  has  seen  Shorea 
resin  mixed  with  sugar,  given  with  good  effect  in  dysentery. 
The  oil  of  the  seeds  is  extracted  in  Malabar,  In  the  Wynaad 
Shorea  Talura,  Roxb.  (S.  laccifera,  Heyne,)  yields  a  fragrant 
resin,  known  as  Sambranij  which  is  burnt  as  an  incense. 

Description  — Ral  varies  in  colour  from  dark  brown  to 
pale  amber;  it  is  devoid  of  taste  and  smell;  sp.  gr.  1*097  to 
1-123,  easily  fusible,  partially  soluble  in  alcohol  (83*1  per  1000), 
almost  entirely  in  ether,  perfectly  in  oil  of  turpentine  and  the 
fixed  oils ; .  sulphuric  acid  dissolves  and  gives  it  a  red  colour. 
By  dissolving  the  resin  in  oil  of  turpentine  and  boiling  it  with 
a  solution  of  potash  until  all  the  turpentine  was  expelled, 
O'Shaughnessy  obtained  a  compound  of  resin  and  potash 
entirely  soluble  in  water.  The  seeds  have  been  examined  by 
Church  with  the  following  result: — Water  10*8,  albumenoids 
8-0,  starch  62-7,  oil  14-8,  fibre  1-4,  ash  2*3  in  100  parts. 

Commerce, — R41  is  imported  into  India  from  Singapore  in 
casks  and  bales.     Value,  Rs.  6  per  cwt. 

VATERIA  INDICA,  Liym. 

Fig.  —Beddome  Fl.  Sylv.,  t.  84 ;  Wight  III.  L  88,  t.  36. 
Piney  tallow  tree  (Eng.). 

Hab.— Western  Peninsula.     The  resin' and  fat. 

Vernacular* — ^The  tree,  Dupada ;  the  resin,  Vellai-kungiliyam 
( Tarn.) 

History,  Uses,  &C.~The  resin  known  as  Vellai-kungi- 
liyam has  long  been   used  by  the  natives  of  Southern  India 
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as  an  incense,  and  for  making  varnishes.  It  is  obtained  by 
catting  notches  in  the  tree^  when  it  exudes  and  gradually 
hardens.  Specimens  differ  much  in  colour,  fragrance  and 
density  ;  some  being  of  a  light  greenish  colour,  dense,  homo- 
geneous and  vitreous  on  fracture,  whilst  others  are  amber- 
coloured,  and  vesicular.  These  differences  apparently  arise 
from  the  mode  of  collection ;  and  the  age  of  the  trees  pro- 
ducing them.  It  burns  with  a  clear,  steady  light,  giving  off  a 
pleasant  smell,  but  very  little  smoke.  With  the  aid  of  heat, 
and  the  addition  of  a  small  portion  of  camphor,  it  is  soluble 
iu  spirit.  Under  the  influence  of  gentle  heat  it  combines  with 
wax  and  oil,  and  forms  an  excellent  resinous  ointment.  {Dr.  O. 
hidie  in  Pharmacopoeia  of  India*)  Vateria  seeds  yield  a 
vegetable  butter,  known  as  the  Piney  tallow  of  Canara,  or 
Malabar  $  this  fat  has  a  considerable  reputation  as  a  local 
-application  in  chronic  rheumatism,  and  might  be  used  as  a 
basis  for  ointments  where  increased  consistency  is  required. 
It  closely  resembles  the  solid  fats  of  Oarcvnia  and  Bassia,  and 
like  them  consists  chiefly  of  solid  fatty  acids.  It  would,  no 
doubt,  be  valuable  in.  the  preparation  of  nitrate  of  mercury 
ointment,     (See  article  on  Oarcinia  indica.) 

Chemical  camposition, — The  seeds  have  been  examined  by 
M.  M.  Hohuel  and  Wolfbauer,  who  found  that  when  air  dried 
they  afforded  49'2  per  cent,  of  a  greenish -yellow  'solid  fat, 
which  bleaches  rapidly  on  exposure  to  light  and  has  a  peculiar 
agreeable  balsamic  odour.  This  fat  rapidly  saponifies,  and 
consists  of  a  mixture  of  fatty  acids  melting  at  56^6  and 
solidifying  at  54°'8  C.  The  mixture  contains  oleic  acid,  and 
60  per  cent,  of  a  solid  fatty  acid  melting  at  63**'8.  [Ghem. 
Ceidr,  I  Journ.  de  Pharm.  et  de  Chim. ;  Journ.  Chem.  Soc,  1886.) 

DRYOBALANdPS  AROMATICA,  Gdnn. 

Fig. — Uook.  Journ.  Bot.,  1852,  /.  7;  Ilayne  xil,  t.   17. 
Borneo  Camphor  [Eng.), 

Hsib* — Sumatra,  Borneo. 
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Vernacular. —  Bhims^ni  Kapdr  or  K&fdr  (Hind.^  Bomb,). 

History,  Uses,  &C. — Sanskrit  writers  mention  two 
kinds  of  camphor,  Pakva  und  Apakva  (cooked  and' uncooked) ; 
it  is  generally  considered  that  Borneo  camphor  is  meant  by 
the  latter,  term.  In  the  Rijanirghanta  oil  of  camphor  is  men- 
tioned ;  this  may  refer  to  the  Borneo  camphor  oil,  or  to  some 
preparation  made  by  dissolving  camphor  in  oil.  Mahometan 
writers  describe  the  Borneo  camphor  as  the  best  kind,  and 
notice  the  way  in  which  it  is  obtained  by  splitting  the  trunk  of 
the  tree.  The  author  of  the  Makhzan-el-Adwiya  gives  a  full 
account  of  it,  and  mentions  the  fact  of  several  pieces  of  the 
timber  having  been  brought  to  the  Hughli^  which  when  cut  up 
into  planks  yielded  a  quantity  of  camphor.  He  also  describes 
the  way  in  which  the  oil  is  obtained  by  incising  the  tree. 
Borneo  camphor  is  supposed  by  native  .physicians  to  have  the- 
properties  of  camphor  in  a  much  higher  degree  than  ordinary 
camphor;  on  this  account  it  fetches  an  extraordinarily  high 
price.  From  the  researches  of  Fliickiger  and  Hanbury  it 
appears  that  this  camphor  was  the  only  kind  known  in  Europe 
in  the  Middle  Ages  and  was  the  Ka<t>ovpd  of  the  later  Greek 
writers,  who  obtained  their  knowledge  of  it  from  the  Arabians. 
Camphor  is  considered  by  the  Hindus  to  be  hot  and  dry,  and 
by  the  Mahometans  to  be  cold  and  dry,  and  to  stimulate  the 
brain  and  heart ;  it  is  prescribed  in  a  great  variety  of  disorders. 
The  Hindus  consider  Borneo  camphor  to  be  aphrodisiacal, 
but  the  Mahometans  hold  a  contrary  opinion ;  both  regard  it 
as  a  valuable  cooling  application  to  the  eyelids  in  inflammatory 
conditions  of  the  eye.  Ainslie  mentions  the  Dryobalanops 
camphor  as  having  been  recently  described  by  Mr.  H.  T. 
Colebroke^  who  was  the  first  to  determine  its  Botanical  source, 
but  wrongly  supposes  it  to  be  the  chief  source  of  the  camphor 
used  in  India.  Mr.  John  Macdonald  (1 793 )  described  the  collec* 
tion  of  the  camphor  in  Sumatra  in  the  following  terms: — *'The 
Sumatrians  previous  to  their  setting  out  in  search  of  camphor 
discharge  a  variety  of  religious  duties  and  ceremonies.  They 
select  old  trees  and  pierce  them^  if  they  yield  oil  plentifully  it 
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IS  presumed  they  contain  concreted  camphor^  which  is  found 
in  small  whitish  flakes,  situated  perpendicularly  in  irregular 
veins,  in  and  near  the  centres  of  the  trees.  The  tree  is  cut 
down,  divided  into  junks  and  carefully  divested  of  its  camphor. 
The  camphor  is  repeatedly  washed  and  soaked  in  soapy  water 
to  clean  it.  When  clean  it  will  sink  in  water,  and  have  a  white 
glossy  smooth  appearance,  tending  to  transparency  After 
washing  it  is  passed  through  tbree  sieves  of  different  mesh,  so 
as  to  be  divided  into  head,  belly,  and  foot  camphor  :  certain 
proportions  of  each  compose  the  chests  made  up  for  the 
China  market,  where  they  are  sold  for  £350  sterling  nearly. 
An  inferior  kind  is  made  by  boiling  down  the  liquid  oil. 
Sumatra  affords  annually  from  15  to  20piculs  of  133^  lbs.  each, 
and  more  oil  than  there  is  at  present  a  demand  for.''  (^4^. 
Researches,  iv.,  19.)  Fluckiger  and  Hanbury  in  the  Pharmaco- 
graphia  say : — **  The  produce  of  a  single  tree  does  not,  it  is 
supposed,  often  exceed  11  lbs.  A  good  proportion  of  the 
small  quantity  produced  is  consumed  in  the  funeral  rites  of 
the  Batta  princes.  The  camphor  which  is  exported  is  eagerly 
bought  for  the  China  market,  but  somB  is  also  sent  to  Japan, 
Laos,  Cochin  China,  Cambodia  and  Siam.'*  In  India  it  is 
chiefly  used  by  the  Jains  to  prepare  an  Abir  or  sacrificial 
powder  called  Vasakshepa  ;  this  powder  consists  of  sandal- 
wood, saffron,  Borneo  camphor  and  musk 

Dr.  Stockman  has  proved  that  Borneo  camphor  has  exactly 
the  same  physiological  action  as  laurel  camphor.  He  points 
out  that  laurel  camphor,  borneol  and  menthol  forma  group  of 
substances  very  closely  allied  to  each  other  in  physiologioal 
action,  borneol  resembling  very  nearly  monobromide  of 
camphor  in  this  respect.  AH  are  closely  related  to  the  alcohol 
group  in  their  physiological  efiects,  menthol  approaching  the 
latter  most  nearly ;  bat  as  the  number  of  hydrogen  atoms 
dimmiahes  there  is  an  increased,  tendency  to  convulsions  of 
cerebral  origin.  Borneol  and  menthol  however  differ  from 
pore  ethylic  alcohol  in  powerfully  dilating  the  peripheral 
vessels.     Borneol  is  also  a   less  irritating  substance   locally 
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than  laurel  camphor,  and  can  be  given  in  much  larger  doses 
than  the  latter  without  causing  untoward  cerebral  symptoms. 

Description  and  chemical  composition.— Borneo 

camphor,  also  termed  by  chemists  Borneol  or  Camphyl  alcohol, 
is  somewhat  harder  than  common  camphor,  also  a  little  heavier, 
so  that  it  sinks  in  water.  It  is*  less  volatile,  and  does  not 
crystallize  on  the  interior  of  the  bottle  in  which  it  is  kept;  and 
it  requires  for  fusion  a  hif^her  temperature  (IQa**  C).  It  has  a 
somewhat  different  odour,  resembling  that  of  common  camphor, 
with  the  addition  of  patchouli  or  ambergris.  The  composition 
of  Borneol  is  represented  by  the  formula  C*°  H*^  0.  It  may 
be  converted  by  the  action  of  nitric  acid  into  common  camphor, 
conversely,  as  Berthelot  has  shown,  Borneol  may  be  prepared 
from  common  camphor  by  heating  the  latter  with  alcoholic 
potash.  The  artificial  Borneol  has  (he  same  composition  as  the 
natural  article,  but  differs  in  optical  power,,  and  has  therefore 
been  termed  Uamphol.  (Pharmacographia,)  An  alcoholic  solu- 
tion of  Borneol  exanained  by  Dr.  Lyon  of  Bombay  proved  to 
be  12i°  dextrogyre.  Besides  camphor,  the  Dryobalanops 
furnish  a  liquid  termed  camphor  oil,  which  must  not  be  eon- 
founded  with  the  camphor  oil  that  drains  out  of  crude  laurel 
camphor.  This  Bornean  or  Sumatran  Camphor  oil  is  called 
Borneene,  and  is  isomeric  with  oil  of  turpentine,  C'^  H^®,  yet 
in  the  crude  state,  holding  in  solution  Borneol  and  resin. 
By  fractional  distillation  it  may  be  separated  into  two  por- 
tions, the  one  more  volatile  than  the  other,  but  not  differing 
in  composition.     {Pharmacographia.) 

According  to  Dr.  Beckman  laurel  camphor  may  be  converted 
into  Borneo  camphor  in  the  following  manner  : — The  camphor 
is  dissolved  in  ether  or  some  other  solvent  indifferent  to  the 
action  of  sodium,  and  repeatedly  treated  with  sodium  and 
then  with  water.     The  reaction  is  shown  by  the  equation — 

2  C>oH>6  0  +  Na  =  C'o  H'«  Na  0  +  C»o  H"  Na  O. 

These  sodium  compounds  are  decomposed  by  water  with  the 
formation  of   molecular   quantities  of  camphor  and  borneol : 


r 
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C»o  H>*    Na  O  +  C'o  H»7    Na  O  +  2  H«  0  =  C^^   H>« 
0  +  C"  H>8  0  +  2NaOH. 

The  solation  of  camphor  and  borneol  so  obtained  is  treated 
afresh  with  sodium  and  water  until  all  the  camphor  is  converted 
into  borneol. 

Commerce.— The  quantity  annually  shipped  from  Borneo  was 
reckoned  by  Motley  in  1851  to  be  about  933  lbs.,  the  export 
from  Sumatra  was  estimated  by  De  Vrisse  at  10 — 15  quintals 
per  annum.  The  quantity  imported  into  Oanton  in  1872  was 
returned  as  3,159  lbs.,  value  42,326  taels,  equivalent  to  about 
•80*.  per  lb.  In  the  Annual  Statement  of  the  Trade  of  Bombay 
for  the  year  1872-73,  2  cwts.  of  Malayan  camphor  is  stated  to 
have  been  imported ;  it  was  valued  at  Rs.  9,141.  The  price  in 
Borneo  in  1851  of  camphor  of  fine  quality  was  30  dollars  per 
catty,  or  about  95«.  per  lb.  (Pharmacographia.)  At  -the 
present  time,  good  Borneo  camphor  isVorth  in  India  Rs.  100 
per  lb.  ;*an  inferior  quality  is  sold  at  from  Rs.  70 — 80  per  lb. 
An  alcoholic  solution  of  the  latter  examined  by  Dr.  Lyon  was 
about  2^^  laBvogyre  j  on  this  account  he  thinks  it  must  be  a 
mixture  of  Borneo  and  Ngai  camphor,  the  product  of  Blumea 
halsamifera  (For  a  description  of  which,  see  Pharma- 
cographia,) 
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ALTH^A  OFFICINALIS,  Linn. 

Fig. — Bentl.  and  Trim.,  t,   35*     Marsh  Mallow    {Er^J), 
Guimauve  {Fr.). 

"3-D. — Temperate  climates.     The  flowers,  carpels,  leaves 
and  root. 

Vernacular. — The    flowers,    Gul    Khairu  (Pers.f  Ind.);  the 
carpels,  Tukm-i-Khitmi  (Per$.,  Ind.) ;  the  root,  Rishah-i-Khitmi 
(Per^.f  Ind,). 
26 
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History,  Uses,  &C. — A  plant  called  Althaea  is  men-, 
tioned  by  Dioscorides,*  and  was  held  in  great  esteem  by  the 
Greeks  and  Latins  t  on  account  of  its  healing  properties. 
Theophrastus  says  of  Althaea,  «a*  h^  ol  fi€v  akdaiav,  *€K€ivoi  ^  fiakdxfip 
ayplav  KoXovai.  Some  Consider  the  althaea  of  Theophrastus  to 
have  been  Laoa^em  arborea  (the  tree  mallow),  but  as  it  is 
described  as  having  yellow  flowers  {%£.,  19,)  this  cannot  be 
correct.  Perhaps  Abutilon  Avtcenn^,  Odrtn.i  was  theplanL 
The  Mahometans  describe  Khairu  as  a  suppurative  and  emol- 
lient ;  they  use  the  leaves  as  a  poultice  and  for  fomentations ; 
mixed  with  oil  the  leaves  and  flowers  are  applied  to  burns  and 
parts  bitten  by  venomous  reptiles.  The  root  boiled  with  sugar 
is  prescribed  in  coughs  and  irritable  conditions  of  the  intes- 
tines and  bladder.  The  decoction  is  also  used  as  an  emollient 
enema,  and  in  making  oinbm^nts  ^  in  short,  with  the  Mahome- 
tans it  is  as  important  an  article  of  the  Materia  Medica  as  with 
the  French  and  other  Continental  nations  in  Europe.  Althaea 
is  demulcent  and  emollient;  its  action  is  mechanical,  inasmuch 
as  it  forms  a  soft  smooth  covering  to  the  inflamed  or  irritated 
parts  with  which  it  comes  in  contact  and  thus  protects  them  from 
friction,  and  allows  the  process  of  repair  to  go  on  undisturbed.* 

Description. — ;The  different  parts  of  the  plant  used  in 
India  are  imported  from  Persia.  The  flowers  have  by  some 
been  attributed  to  A.  rosea,  but  the  carpels  which  may  be 
found  mixed  with  them^  havo  not  the  membranaceous  margin 
of  that  plant,  and  the  exterior  calyx  has  from  8  to  9  divisions 
instead  of  fi.  The  calyx  is  .thick,  and  covered  with  simple 
hairs,  very  closely  set,  and  arranged  in  star-like  tufts ;  the 
flower  has  five  petals,  which  in  the  dry  article  are  bluish  green 
at  the  base,  the  blades  being  purple  ;  both  calyx  and  flowers 
are  mucilaginous.  The  root  appears  to  be  the  same  as  the 
European  article,  but  it  is  not  decorticated,  nor  is  it  so  plump 
and  free  from  fibre.  The  carpels  are  large  and  pubescent,  and 
are  known  as  Tnkm-i-khitmf. 

♦Dios.  ill.,  154. 
t  Pliny  20,  84. 
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•  Microscopic  structure. — ^The  -cortex  of  the  root  is  ^  clii6fly 
liber ;  the  parencbyme  consists  partly  of  starch  and  partly  of 
mucilage  cells;  stellate  raphides  maybe  seen.  The  central 
portion  is  composed  of  wood  cells,  scalariform  and  pitted 
YCRsels^  and  parenchymatous  tissue. 

Chemical  con^position. — According  to  Fliickiger  and  Han- 
bury^  the  mucilage  in  the.  dry  root  amounts  to  about  25  per 
cent,  and  the  starch  to  as  much  more.  The  former  appears 
to  agree  with  the  formula  C**  H^*'  O*",  thus  differing  from  the 
mucilage  of  Gum  Arabic  by  one  molecule,  less  of  water.  It 
likewise  differs  in  being  precipitable  by  neutral  acetate  of  lead ; 
at  the  same  time  it  does  not  show  the  behaviour  of  cellulose, 
as  it  does  not  -turn  blue  by  iodine  when  moistened  with 
sulphuric  acid,  and  it  is  not  soluble  in  ammoniacal  solution  of 
oxide  of  copper.  The  root  also  contains  pectin  and  sugar,  and 
a  trace  of  fatty  oil.  Tannin  is  found  in  very  small  quantity 
in  the  outer  bark  alone.  Marshmallow  root  coatains  from  0*8 
to  2*0  per  cent,  of  asparagin,  which  is  a  widely  diffused 
constituent  of  plants ;  it  crystallizes  in  large  prisms  or 
octohedra  of  the  rhombic  system,  and  is  taiSteless  and 
apparently  destitute  of  physiological  action.  The  peeled  root 
dried  at  100°  C,  and  incinerated  affords  4'88  of  ash,  rich  in 
phosphates.     (Pharmacog^raphia.) 

Commerce  — The  flowers,  carpels  and  root  are  imported  from 
Persia.  Valine,  flowers,  2  annas  per  lb.;  seeds,  4  annas;  root, 
4  annas. 

In  connection  with  this  drag  may  be  mentioned  the  Alth^a 
of  the  Portuguese  at  6oa,  a  substitute  for  Althasa ;  it  is  the 
root  of  Qrewia  scabrophylla,  Roxb,  The  drug  consists  of  the 
young  roots,  the  largest  being  about  as  thick  as  the  little 
finger.  They  are  straight,  unbranched,  and  have  a  thin  brown 
cortex  covering  a  thick  white  parenchyma,  in  which  are  seen 
well  marked  yellowish  medullary  rays,  spreading  from  a  tough, 
woody,  central  column,  the  diameter  of  which  is  .less  than  the 
semi-diameter  of  the  white  portion ;  examined  under  the 
microscope  most  of  the  cells  of  the  parenchyme  are  seen  to  be 
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filled  with  starch  grannies ;  but  some  large  ones  contain  mncir 
lage  only.  The  central  woody  colnmn  abounds  in  large  pitted 
yessels.  Soaked  in  water  the  root  gives  out  abundance  of 
mucilage  having  a  faintly  bitter  taste.  When. properly  scraped 
and  dried  it  is  very  white  and  apparently  an  efficient  sub- 
stitute for  the  imported  article. 

The  roots  of  Hibiscus  Rosa  sinensis.  Shoe-flower  (Eng.), 
Ketmie  de  Cochin-Chine  (Fr.),  the  Jasund  or  Jfisus  of  Bom- 
bay, the  Java  oi  Hindustan,  Shappathupu  of  Madras,  Poul- 
sapattes  of  the  French  Creoles,  and  Java  or  Japa  of.  Sanskrit 
writers,  are  also  dried  and  sold  in  the  shops  as  a  substitute 
for  Althsea.  Id  the  •  Concan  the  fresh  root-juice  of  the 
white  flowered  variety  is  given  in  doses  of  two  tolfe  with 
milk,  sugar  and  cummin  for  gonorrhoea,  and  the  root  pow- 
dered is  given  with  an  equal  quantity  of  Lotus^root  and  the 
bark  of  Eriodendrcm  anfractuosum  in  the  same  manner  for 
monorrhagia,  the  dose  of  the  three  being  6  massas.  This 
shrub  is  the  Flos  festalis  of  Bumphius  (vi.,  II.),  who  relates 
the  confession  of  a  native  of  Banda  in  1 655  that  he  had  caused 
the  abortion  of  his  concubine  by  giving  her  the  flowers 
rubbed  down  with  Papaya  seeds.  He  says  they  are  popularly, 
considered  to  be  emmenagogue  in  Amboyna.  In  India  the 
Papaya  is  considered  an  abortifacient,  but  not  the  flowers  of 
H.  Bosa  sinensis ;  the  notion  is  evidently  a  fanciful  one,  and' 
connected  with  their  red  colour. 

MALVA  SYLVESTRIS,  Linn. 

Fig. — Eng.   BoL   671.   Common  Mallow    (Eng.),    Mauve 
sauvago  (Fr.). 

Hab.' — Temperate  climates.  The  fruit. 
Vernacular. — Rhub^zi  {Arab.,  Ind.). 

.   History,  Uses,  &C.— This  plant,  or  M.   rottmdifoUa, 
•is  generally  supposed  to  have  been  the  f»«Xax»?  of  Dioscorides,* 

•  Dios.,  ii.,  109,  who  sayB  that  Zoroaster  called  it  Diadesma  and  the 
Egyptians  Khokorteen.  Prosper  Alpinus  describes  and  figures  Corchorus 
ohtoritUM  Melochia.  Theophrastus,  H.  P. I.,  4,  describes  Malacbe  as  a  shrub  ; 
bis  plant  may  bare  been  Lavatera  arborea. 


MALVACEM  205 

which  was  used  by  both  Greeks  and  Romans  as  a  medicine  on 
account  of  its  mucilaginous  and  cooling  properties.  It  is  the 
Nan-i-kulagh,  "crowds-bread,"  and  Khitmi-i-kuchak,  "amall 
Khitmi  '*  of  the  Persians.  Maulana  Nafis  describes  three  kinds 
of  malokhia)  viz. : — 

Isti  A  cultivated  kind  called  Malokhia. 
2ndy  A  large  wild  kind  called  Khitmi. 
Zrd,  A  small  wild  kind  called  Ehubazi. 

The  author  of  the  Makhzan-el-Adwiya  pronounces  the 
last  mentioned  to  be  the  article  known  as  Khubdzi,  and 
describes  it  thus  : — "Leaves  roundish,  tasteless,  a  little  hairy 
on  the  under  surface;  flower  small, reddish  purple;  fruit  round 
and  flat,  depressed  in  the  centre,  colour  white  or  .brown.  The 
plant  is  much  smaller  than  Khitmi.'^  All  parts  of  this  plant 
are'  commended  in  Mahometan  works  on  account  of  their 
mucilaginous  and  cooling  properties,  but  the  fruit  is  considered 
to  be  most  efficient.  Pliny,  quoting  Xenocrates,  says  that 
the  seeds  are  aphrodisiacal,  and  such  would  appear  to  be  the 
opinion  of  the  Mahometans  of  India.  In  modern  medicine 
the  common  mallow  is  considered  to  have  properties  similat 
to  Althaea. 

Description. — The  fmit  consists  of  from  10— 12  glabrous 
wrinkled  carpels,  each  containing  one  reniform  seed ;  some  of  it 
is  mature,  but  at  least  half  is  in  various  stages  of  immaturity, 
a  portion  of  the  thin  papery  calyx  is  attached  to  the  fruit,  and 
in  a  good  fresh  sample  a  few  deep  blue  flowers  may  be  found 
as  well  as  the  peduncles  and  portions  of  the  leaf.  Some  seed 
planted  in  Bombay  in  June  grew  freely,  and  produced  strong 
flowering  plants  in  the  rainy  season. 

Chemical  composition. — Water  dissolves  the  mudlage  and  a 
little  bitter  extractive. 

<?dmm6rc€.— The  fruit  is  imported  from  Persia  under  the 
name  of  Khubazi.     It  is  worth  Re.  \  per  lb. 
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SIDA  CARPINIFOLIA,  Unn. 
Fig.—WigU  Ic,  L  95  ;  BoH.  Mai.  x.,  53. 

SIDA  RHOMBIFOLIA,  Linn. 
-    Fig.— Car.  Diss.  /.,  t  3,  /.  1 2. 

SIDA  CORDIFOLIA,  Linn. 
Fig.^Dil.  El.  171  J.  209. 

SIDA  SPINOSA,  Linn. 

Fig.— Cat;.  Diss.  L,  t.  l,f.  9.  .  • 

Hab. — The  tropics  generally.     The  roots. 

Vernacular. — 8.  earpiyiifolia,  rhombifolia  and  cordifoUa, 
Baridra  [Hind.),  Bala,  Janglf-methl  {Guz.),  Tupkaria,  Tukati, 
Chikana,  Pita  (Jfar.),  Malai-tang{,  May ir-manikham  (Tarn.), 
Chitimutt{,  Mayir-manikkam(Te7.),  Svet-'berela,  Koreta,  Bon- 
methi  {Beng.)     8.  sjpinosa,  Gulsakari  (Bind.). 

History,  Uses,  &C — -The  plants  belonging  to  this 
genus  are  known  in  Sanskrit  by  the  general  name  Bala.  Five 
kinds  of  Bala  are  mentioned  by  Sanskrit  medical  writers  under 
the  name  of  Pancha-bala,  viz.,  Bala,  Nagabala,  Mahabala, 
Atibala  and  Rajabala.  The  Hindus  regard  the  roots  of  the 
different  species  of  Sida  as  cooling,  astringent  and  tonic ;  they 
prescribe  them  in  nervous  and  urinary  diseases,  and  in  fever. 
The  root  bark  is  beaten  up  with  milk  and  sugar,  andaromatics 
and  stimulants  are  sometimes  added.  (JPor  original  prescrip- 
tions,  see  Dutt's  ''Hindu  Materia  Medica/' p,  12\.)  In  the 
Concan  the  leaves  of  S.  cordifolia  (Chikana)  with  other  cooling 
leaves  are  applied  in  ophthalmia;  the  root-juice  is  used  to  pro- 
mote the  healing  of  wounds,  and  the  juice  of  the  whole  plant 
pounded  with  a  little  water  is  given  in  ^  seer  doses  for  gonor- 
rhoea. The  root  of  8.  carpinifolia  (Tupkaria)  is  applied  with 
sparrow's  dung  to  burst  boils.  The -Mahometans  consider 
Bala  to  be  aphrodisiac.     Ainslie  notices  several  species  of  Sida, 
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and  the  uses  to  which  they  are  applied  by  the  Hindus.  The 
author  of  the  Bengal  Dispensatory,  after  a  trial  of  the  roobs  of 
Sida  carpinifolia,  was  unable  to  satisfy  himself  as  to  its 
febrifuge  at^tion,  but  it  was  found  to  promote  perspiration,  to 
increase  the  appetite^  and  to  act  as  a  useful  bitter  tonic.  In 
Goa  the  Portuguese  value  it  as  a  diuretic,  especially  in  rheumatic 
affections  ;  they  also  use  it  as  a  demulcent  in  gonorrhoea.  In 
Pndukotathe  plant  of  8,  humiHs,  Willd.,  is  ground  with  onions 
and  administered  for  gonorrhoea.  Its  Tamil  name  is  Pelambaci. 
S.  rhomhifolin  is  called  in  Australia  "  Queensland  Hemp,*'  and 
in  N.-S.  Wales  "Lucerne/'  as  cows  are  very  fond  of  it. 
It  is  also  called  "Jelly- leaf '^  on  account  of  its  mucilaginous 
nature.  In  the  various  species  of  Sida  we  have  demulcent 
and  emollient  properties  comljined  with  bitterness: 

Description.- — The  roots  of  the  different  species  of  Sida 
are  about  ^  of  an  inch  in  diameter  at  the  stock,  woody,  and 
fibrous.  The  bark  is  of  a  light  yellowish  brown  colour;  unless 
the  leaves  are  attached  they  cannot  be  distinguished  with  any 
certainty.  In  Western  India^  8,  carpinifolia  and  8 .  cardifolia 
are  most  used.  The  first  has  smooth  lanceolate^  serrated 
leaves;  the  second  cordate,  tomentose  leaves. 

Chemical  composition, — The  root  of  8.  carpinifolia  strikes  a 
blue  colour  with  salts  of  iron^  does  not  precipitate  gelatine^ 
yields  to  boiling  water  23  and  to  alcohol  19  per  cent;  it 
contains  asparagin. 

Commerce. — None  qf  the  roots  are  articles  of  commerce. 


ABUTILON  INDICUM,  a.  Don. 

Fig.— Wight  Jc,  t.  12.     Country  Mallow  (Eng.). 

Hab. — Tropical  India,  Ceylon.  The  bark,  leaves,  and 
seeds. 

Vernacular. — Kanghi  (ni^id.)^  Petiri,  Madmi,  var  tomen^ 
tosum,  Chakra-bhenda  (Mar.),  Tubocuty  (Ooa.),  Tutti  (Tarn.) 
Kapfita,  D6bali  {Ouz.),     The  seeds,  Balbij  (Hind.,  Boml.) 
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History,  Uses,  &C»— There  are  several  varieties  of  this 
plants  the  most  remarkable  being  a  tomentose,  hoary  variety, 
which  produces  the  Balbij  of  the  shops,  and  another  with 
purple  stems  called  Kali  kanghi  in  Hindustani  and  Koran-tutti 
in  Tamil.  The  leaves^  bark  and  seeds  would  seem  to  have 
been  long  in  use.  among  the  Hindus  on  account  of  their 
mucilaginous  and  diuretic  properties.  Under  the  names  of 
Masht-el-ghoul  and  Deishar,  short  notices  of  the  plant  may  be 
found  in  Arabic  and  Persian  books.  Ainslie's  Sida  Mauri^ 
tiana  is  evidently  identical  with  it.  The  bark  is  valued  as  a 
diuretic,  and  the  seeds  on  account  of  their  demulcent  and 
mucilaginous  properties.  A.  indlcum  is  very  common  on 
waste  ground^  and  appears  to  flourish  in  poor  soil,  and 
requires  but  little  water.  Ibn  Sfna  mentions  a  drug  called 
Abutilun  i*}j^^ji  <  which  was  applied  to  wounds,  but  as  he 
likens  it  to  a  Pumpkin  it  must  have  been  quite  different  from 
the  plants  now  known  as  Abutilon,  unless  his  meaning  is  that 
the  fruit  resembles  a  miniature  pumpkin  in  shape;  in  which 
case  Abutilon  Avi>cen7Ut,  Gdrtn.,  may  have  been  the  plant. 

Description. — The  bark  occurs  in  long,  thin,  tough, 
fibrous  strips,  which  are  very  strong  ;  externally  it  is  striated 
and  covered  by  a  cinnamon-coloured  epidermis,  internally  it  is 
white  and  striated;  the  striae  are  produced  by  small  interspaces 
between  the  fibrous  bundles  of  which  the  bark  is  chiefly 
composed.  The  taste  is  feebly  astringent  and  bitter.  The  seeds 
of  the  tomentose  variety  are  reniform,  about  1-lOth  of  an  inch 
long,  and  nearly  as  broad  at  the  larger  end,  three  in  each  carpel ; 
testa  very  hard,  dull  brown,  covered  with  simple  hairs,  rising 
from  a  conical  base,  which  is  attached  to  the  testa  by  radiating 
processes  like  roots. .  The  following  is  a  description  of  the 
plant  obtained  by  sowing  the  Balbij  of  the  shops: — Shrubby, 
hoary,  covered  all  over  with  a  dense  silky  tomentum  of  simple 
hairs  ;  leaves  cordate,  unequally  and  sharply  serrated ;  calyx 
6  cleft ;  pedicels  axillary,  jointed  near  the  flowers,  which  are  of 
an  orange  colour,  and  open  in  the  evening ;  capsules  truncated, 
longer  than  the  calyx ;  carpels  about  twenty,  not  awned,  hairy 
on  the  dorsum.     (  A.  muticum,  Q,  Don.) 
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Chemical  composition. — The  leaves  contain  a  large  quantity 
of  mucilage  precipitable  with  neutral  plumbic  acetate  and 
feme  chloride,  a  little  tannin  or  organic  acid  not  affected  by 
gelatine  solution,  and  traces  of  asparagin.  During  the  igni- 
tion of  the  dried  leaves  ammonia  is  evolved  in  some  quantity, 
and  when  completely  burnt,  over  16  per  cent,  of  white  mineral 
residue  is  left.  Nearly  half  the  ash  consists  of  alkaline  sulphates 
and  chlorides,  and  the  remainder  of  magnesium  phosphate, 
calcium  carbonate  and  sand. 

Commerce. — The  seed  is  sold  by  all  druggists.  Value,  Rs.  6 
per  Surat  maund  of  37^  lbs. 


HIBISCUS  ABELMOSCHUS,  Linn. 

Fig. — Wight  Ic,  t  399.  Musk  Mallow  {Eng.),  Ketmia 
Ambrette  (Fr.). 

Hab. — Most  tropical  countries.     The  seeds, 

Vernacular. — The  seeds,  Mishk-danah,  Mishk-bhendi-ke-bij 
(HincL),  Kasturi-benda-vittulu  {Tet.),  Kdttuk-kasturi  (Tarn.), 
Kasturi-dana  {Beng.)^  Kasturi-bhenda-che-bij  {Mar.). 

History,  Uses,  &C, — These  aromatic  seeds  are  regarded 
by  the  Hindus  as  cooling,  tonic  and  carminative.  Arabic  and 
Persian  writers  notice  them  under  the  name  of  Mishk-ddnah,  . 
and  describe  them  as  Indian,  and  especially  abundant  in  Bengal ; 
they  consider  them  to  be  cold  and  dry,  and  to  have  stomachic 
and  tonic  properties.  The  author  of  the  Makhzan-el-Adwiya 
recommends  a  mucilage  prepared  from  the  root  and  leaves  of 
the  plant  in  gonorrhoea.  The  seeds  are  noticed  by  Ainslie,  who 
states  that  in  Arabia  they  are  mixed  with  cdffee.  He  suggests 
their  use  as  a  perfume.  Abelmoschns  is  a  corruption  of  the 
Arabic  name,  Hab-el-mishk.  The  seeds  (grains  d'  ambrette) 
are  largely  imported  into  France  from  the  West  Indies 
by  perfumers,  who  use  them  as  a  substitute  for  muak« 
27 


210  MALVACE^. 

Description. — The  seeds  are  brown,  about  2  lines  long, 
kidney-shaped,  slightly  compressed,  marked  with  minute 
parallel  elevated  lines  ;  they  have  a  small  distinct  hilum  ;  the 
odour  is  purely  musky. 

Chemical  composition. — M.  Bonastre,  who  analysed  the  seeds, 
found  them  to  consist  of  parenchyme  and  moisture  52,  gum  36, 
alumen  5*6,  and  fixed  oil,  solid  crystcJline  matter,  odorous 
principle  and  resin  6*4  per  cent.  The  fixed  oil  was  greenish 
yellow,  fluid  at  32°  Pahr.,  but  solidifled  gradually  by  exposure 
to  the  air.  The  solid  crystalline  matter  was  deposited  from  the 
hot  alcoholic  solution  of  the  seeds ;  it  was  white,  pearly,  of  a 
pleasant  taste^  soluble  in  ether,  from  which  it  crystallized  in  rays, 
fusible  at  95^  Fahr.  The  odorous  mattter  was  a  light  green  fluid 
with  a  strong  smell  of  musk ;  it  was  not  volatile* — {Journal  de 
PharmaciBf  Vol.  xx.,  p.  381.)  Messrs.  Schimmel  of  Leipzic 
give  the  following  description  of  musk  seed  oil: — Specific 
gravity  '900  at  25°  C,  it  solidifies  at  a  temperature  below 
10°  C,  and  contains  a  free  fatty  acid  which  partially  separates 
even  at  the  ordinary  temperature.  This  acid  is  not  myristic, 
but  probably  palmitic  acid.  In  the  distillation  the  oil  partially 
decomposes ;  the  distillate  is  strongly  acid  and  contains  free 
acetic  and  fatty  acid.  The  oil  after  being  freed  from  the  fatty 
acid  remains  Kquid  at  0°  C,  (Report,  October,  1887.) 

Commerce. — The  seeds  do  not  appear  to  be*  exported  from 
India ;  those  from  the  W.  Indies  fetch  about  6  pence  per  lb» 
at  Mincing  Lane. 

HIBISCUS  CANCELLATUS,  Roxb., 
var.  esculentus,  Linn. 

Fig. — BentL  and  Trim.^  t.  36.  Esculent  Okro,  Gombo 
{Eng.),  Ketmia  comestible  (Fr.). 

Hab. — Cultivated  in  all  tropical  countries.    The  fruit. 

Vernacular. — Bfim-turai  (Bind.),  Bhenda  (Mar.),  Vendaik- 
kay  (Tarn.),  Dheras  (Beng.),  Bhindu  (Qun.),  Bendekai  (Can.), 
Benda.k«ya  (Tel). 
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History,  Uses,  &C.— It  is  doubtful  whether  this  plant 
18  a  native  of  India.  Sir  J.  Hooker  seems  inclined  to  think 
that  it  is.  By  some  it  is  thought  to  be  the  Tindisha  of 
Sanskrit  writers^  bat  the  name  Bhinda  occurs  in  Sanskrit  and 
probably  refers  to  this  plant.  The  Arabs  and  Persians  call  it 
Bamiya;  according  to  Ibn  Baitar,  Abul-Abbas  describes  its 
cultivation  and  use  in  Egypt  as  a  vegetable.  The  Egyptians 
make  a  kind  of  polenta  of  the  cooked,  dried,  and  'powdered 
fruit,  called  NafEe,  The  author  of  the  Makhzan-el-Adwiya 
states  that  it  is  called  in  Bengal  Vilayati-palwal,  and  in 
Hindustani  Bhendf,  and  that  it  is  in  India  considered  to  be 
aphrodisiac.  The  modern  Bengali  name  is  Dh^ras.  Palwal 
is  the  Trichosanthes  dioica,  the  fruit  of  which  is  of  a  somewhat 
similar  shape  to  that  of  H.  esculentus.  In  like  manner  a 
similarity  of  shape  wibh  the  fruit  of  Imff^a  acutangula  (Turai)  has 
given  rise  to  the  Hindustani  name  Bamturai.  Mahometan 
writers  describe  it  as  cold  and  moi^t  and  beneficial  to  people  of 
a  hot  temperament.  Roxburgh  considers  it  to  be  nourishing  as 
well  as  mucilaginous,  and  recommends  it  as  a  valuable  soothing 
and  demulcent  remedy  in  irritation  of  the  throat  caused  by  cough- 
ing. In  the  Bengal  Dispensatory  a  lozenge  is  recommended. 
Finally,  in  the  Pharmacopceia  of  India,  the  immature  capsules 
have  been  made  official  for  the  preparation  of  the  decoction, 
which  is  intended  to  be  used  as  an  emollient,  demulcent  and 
diuretic  in  catarrhal  affections,  ardor  urinad,  dysuria,  and 
gonorrhoea. 

Description. — The  fresh  immature  capsules  are  from 
4 — 12  inches  in  length,  about  an  inch  in  diameter  at  the  base, 
tapering,  furrowed,  somewhat  bristly,  particularly  at  the  ridges, 
which  correspond  in  number  with  that  of  the  cells  and  valves, 
viz.,  from  5 — 8,  with  a  single  row  of  smooth  round  seeds  in 
each  cell,  abounding  in  a  copious,  bland,  viscid  mucilage,  which 
exists  more  or  less  in  all  parts  of  the  plant. 

Microscopic  gtruciure. — The  hairs  of  the  fruit  are  peculiar, 
the  base  consisting  of  one  large  cell,  to  which  a  number  of 
small  cells  are  attached ;  in  the  middle  and  outer  zone  of  the 
pericarp  are  large  cavities  filled  with  mucilage. 
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Chemical  composition. — Popp  has  examined  the  fresh  cap- 
sules. He  states  that  they  abound  in  pectin,  starch  and 
mucilage.  When  dried  they  afforded  from  2— 2 '4  per  cent,  of 
nitrogen,  and  an  ash  rich  in  salts  of  lime,  potash,  and  magnesia. 
The  ripe  seeds  gave  2*4 — 2*5  per  cent,  of  nitrogen  ;  their  ash 
24  per  cent,  of  phosphoric  acid.  {Archiv.  der  Pharmacie, 
CXOV.,  1871,  142.) 

Commerce. — No  part  of  the  plant  is  an  article  of  commerce 
in  India,  but  the  seeds  are  kept  in  the  shops  for  sale  to 
gardeners,  &c. 

HIBISCUS  SUBDARIFFA,  Linn. 

Fig.— Cav,  Diss,  vi.,  t.  198,/.  1.  Red  Sorrell,  RozcUe 
(Eng.),  Oseille  de  6uin6e,  Ketmie  acide  (Fr.). 

Hab. — Cultivated  in  the  tropics. 

Ferwac?iZar.— Patwa(jffind.),  Ldl-ambfirl(i/ar.),  Civappukay- 
curai  {Tarn.),  Pundisoppu  {Can.). 

Description. — This  plant  is  cultivated  in  several  parts 
of  India.  The  fleshy  red  calyx  is  used  as  a  fruit,  and  when 
dried  as  an  acid  article  of  diet  like  tamarinds.  A  jelly  not 
unlike  red  currant  is  also  made  from  it.  In  bilious  con- 
ditions a  diet  drink  is  made  by  boiling  it  with  water  and 
adding  a  little  salt,  pepper,  asafcetida  and  molasses;  the 
French  make  an  astringent  syrup  with  it.  The  seeds  are  an 
excellent  food  for  cattle,  and  the  stems  yield  tow;  the  leaves 
are  emollient.  The  cultivation  is  attended  with  very  little 
expense,  the  seed  being  sown  at  the  commencement  of  the 
rainy  reason  and  the  crop  ripening  at  its  close.  In  this  plant 
and  in  H.  cannabinus  we  have  the  emollient  and  demulcent 
properties  of  the  Malvaceae  combined  with  a  large  amount  of 
acidity  which  stimulates  and  at  the  same  time  neutralizes  the 
bilious  excretion. 

Chemical  composition. — The  dried  calicos  yielded  to  analysis 
— Water  8*29,  watery  extract  65'96,  cellulose  7*68,  insoluble 
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ash  3'88»  soluble  ash  2*44,  alkalinity  of  soluble  ash  as  potash 
*75^  tartaric  acid  9*90^  remaining  free  acid  as  malic  acid 
15"54 — total  free  acid  per  100  parts  dry  substance  27*44. 
{Lyon,  1882.) 

HIBISCUS  CANNABINUS,  Lbm. 

Pig. — Eoxh.  Cot.  PL  i,,  t.  190.  Hemp-leaved  Hibiscus 
(Eng*),  Ketmia  i  feuilles  de  Chanvre  (jPV.). 

Hab. — Western  India.  Cultivated  in  most  tropical 
countries. 

Vernacular. — Ambari  [Mar,),  Pitsan,  Battiasan  (/fmd.), 
Mesta-p^t  {Beng.),  Palungi,  Puliccakirai  (Tarn,),  Gonkura 
{Tel),  Holada  {Can.),  Sujjido  (Sind.). 

Description,  Uses,  &C.— The  plant  is  extensively 
cultivated  for  its  fibre  (Dukhanf hemp),  and  the  leaves  are  used 
as  a  potherb.  One  tola  of  the  juice  of  the  flowers,  with  sugar 
and  black  pepper,  is  a  popular  remedy  for  biliousness.  The 
seeds  of  this  plant  yield  an  edible  oil,  and  would  appear  to 
be  the  Hab-el-zalim  of  Persia.  Haji  Zein  describes  the  plant 
which  produces  them  as  like  hemp,  having  white  flowers  like 
a  •  mallow  with  purple  stamens,  pod  prickly,  seeds  like 
cardamom  seeds,  with  a  black  skin  and  white  kernel.  He 
says  they  are  aphrodisiac  and  fattening.  There  are  two  other 
kinds  of  Hab-el-zalim,  viz.,  Artichoke  seeds,  and  the  fruit 
of  Habzelia  cethiopica,  the  Hab-el-zalim  of  Serapion  or 
Monkey  Pepper,  formerly  used  as  a  substitute  for  pepper. 

THESPESIA  POPULNEA,  Corr. 

Fig.—  Wii/ht  Jc,  /.  8;  Bedd.  Fl.  8yL,  L  63.  Portia  tree 
(Eng.),  Thespesia  a  feuilles  de  peuplier  (Fr.). 

Hab. — Tropical  shores  of  Bengal,  Ceylon,  and  both 
Peninsulas.    The  bark  and  fruit. 

Vernacular. — Paras-pipal  (Hind,),  Bhendi  (Jlfar.),  Purasha- 
maram  (Tarn.),  Kandarola-mara  (Can.),  Gangarenu-chettu 
(Tel.),  Porash  (Beng.),  Parasa-piplo  (Guz.). 
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History,  Uses,  &C. — This  tree  ia  much  valued  on 
account  of  the  toughness  of  its  timber^  which  is  used  for 
carriage  building.  It  is  the  Hibiscus  populneus  of  Bumphiua 
(III.  31),  who  speaks  highly  of  the  value  of  the  heart-wood  as 
a  remedy  in  bilious  attacks  aud  colic,  and  in  a  kiud  of  pleuro« 
dyuia  from  which  the  Malays  often  suffer.  The  fruit  abounds 
in  a  viscid  yellow  juice  of  the  colour  of  gamboge,  which  the 
natives  use  as  an  external  applicatioa  in  psoriasis.  The  leaves 
are  applied  to  inflamed  and  swollen  joints.  The  tree  is  called 
in  Sanskrit  P^risa  and  Gardhabhanda ;  it  is  noticed  by 
Ainslie,  who  says  that  a  decoction  of  the  bark  is  gxyen 
internally  as  an  alterative  to  the  extent  of  3 — 4  ounces  twice 
daily.  The  author  of  the  Bengal  Dispensatory  also  notices  it, 
but  expresses  no  opinion  as  to  its  properties.  Several  trials 
with  this  remedy  were  made  by  the  Editor  of  the  Pharmaco- 
poeia of  India  in  scabies  and  other  cutaneous  diseases ;  in  some 
cases  it  exercised  a  favourable  influence,  but  in  the  majority  it 
was  productive  of  little  or  no  benefit. 

According  to  Braunt  {Animal  and  VegeL  Fata  ami  Oils)  the 
seeds  contain  a  dark  red  oil,  known  as  '<  huile  amere^^  which 
is  stated  to  be  used  for  medicinal  purposes. 

Description. — The  capsule  is  about  li  inch  in  diameter, 
oblongs  depressed,  scaly,  ultimately  glabrescent,  coriaceous, 
4-celled,  each  cell  being  divided  by  a  partial  dissepiment  into 
two  parts ;  seeds  the  size  of  a  pea,  pilose,  cotyledons  con- 
duplicate,  radicle  thick,  the  capsule  abounds  in  viscid  yellow 
juice,  which  is  contained  in  lacunsd  in  the  inner  soft  portion. 
This  juice  when  mixed  with  water  forms  a  primrose-colonred 
emulsion,  which  is  not  precipitated  by  oxalate  of  ammonia, 
sulphuric  acid,  chloride  of  barium,  or  subacetate  of  lead.  On 
the  addition  of  Liq.  potasssd  and  alcohol,  the  emulsion  becomes 
transparent  and  retains  its  yellow  colour ;  on  the  addition  of 
sulphuric  acid  to  the  clear  potash  solution,  the  colouring 
matter  separates  as  a  curdy  precipitate  of  a  greenish  yellow 
colour  which  floats  upon  the  surface.  The  heart*wood  is  of  a 
purplish-red  colour  and  has  a  pleasant  odour;  it  is  very  hard. 
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but  splits  readily.  It  yields  hardly  anything  to  water,  but 
forms  a  deep  purplish-red  tincture  with  alcohol,  which  oa 
evaporation  leaves  an  astringent,  brittle  extract  like  kino. 

Chemical  composition.^  The  heart-wood  of  Thespesia  popul- 
nea  contains  a  garnet-red  resin  which  can  easily  be  separated 
by  digesting  the  wood  in  diluted  alkali  and  using  hydrochlorio 
acid  to  precipitate  it  from  the  filtered  solution*  The  resin  is 
insoluble  in  water,  but  perfectly  soluble  in  alcohol,  chloroform 
and  the  alkalies,  and  partly  in  ether  and  benzol.  Its  solution 
in  spirit  forms  a  dark  greenish-brown  colour  with  ferric 
chloride,  and  it  is  precipitated  by  lead  salts.  Water  extracts 
scarcely  anything  from  the  wood.  It  leaves  after  complete 
ignition  about  3  per  cent,  of  mineral  constituents. 

BOMBAX  MALABARICUM,  DC. 

Fig.— Wight  III,  t.  29;  Bedd.  Ft.  8yl.,t.  82.  Bed  silk- 
cotton  tree  (Eng.),  Bombax  de  Malabar  (Fr.). 

Hab. — Tropical  India.     The  gum  and  root. 

Vernacular. — Semul,  Rakta-semul  (Hind.),  Bokto-semul 
{Beng.)j  Saur,  Sauri  (Afar.),  Mul-ilava-maram  {Tarn.,  Mal.)^ 
Mnllnburag^*mara  (Can.),  Mundla-buraga-chettn  {Tel.)^ 
Sbemalo  (Quz.).  The  gum,  Mocha-ras,  Snpari-ka-phnl  {Hind., 
Bomb.),  Mocha-ras  {Tam.,  Tel.9  Con-)* 

History,  Uses,  &C.— B.  malabaricum,  in  Sanskrit 
SiUmali,  and  Mocha,  is  a  large  tree,  covered  with  stout,  hard 
conical  prickles,  on  which  account  it  bears  the  Sanskrit  synonym 
of  Kantakadruma.  In  the  Mahabhiirata  it  is  related  that 
Pitiimiha  after  having  created  the  world,  reposed  under  the 
tree  SiQmali,  and  in  the  code  of  Yajnavalkya  it  is  mentioned 
as  one  of  the  trees  of  the  infernal  regions  (yamadruma)^  because 
it  makes  a  great  show  of  flowers,  but  produces  no  fruit  fit 
to  eat.  At  the  end  jof  the  cold  season  this  tree  is  a  very 
remarkable  object^  being  entirely  destitute  of  leaves,  ^d 
loaded  with  large^  red,  cup-shaped  flowers^  which  are  followed 
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by  egg-shaped,  green  capsules,  containing  numerous  brown 
seeds  having  an  average  weight  o£  4-5th  of  a  grain,  and  a 
quantity  of  fine  silky  cotton.  Hindu  and  Mahometan  writers 
state  that  the  root  of  the  young  tree  {muala'Semul),  when  about 
as  large  as  a  carrot,  has  restoratives  astringent  and  alterative 
properties ;  powdered  and  mixed  with  sugar,  ghi  and  the  juice 
of  the  fresh  root,  it  is  made  into  a  pdk  or  confection  which  has 
a  reputation  as  an  aphrodisiac,  and  as  a  restorative  in  phthisis 
and  other  wasting  diseases.  In  some  parts  of  India  the  root 
of  the  white-silk  cotton  tree  {Eriodendron  anfractuosum)  is 
preferred  for  this  purpose.  This  tree  is  the  Lanifera  arbor  of 
Clusius,  the  pods  of  which  were  first  brought  to  Holland 
about  the  end  of  the  16th  century;  its  cotton  is  the  Capock 
fibre  of  the  Dutch,  and  the  tree,  like  the  Bombax,  yields  a 
dark-coloured  opaque  gum,  insoluble  in  water,  which  is  used 
as  an  astringent  in  bowel  complaints.  The  natives  regard 
E.  anfractuosum  as  a  variety  of  the  Bombax,  and  call  it  Sveta- 
s^lmali  or  ''white  Salmali^'  in  Sanskrit.  In  Hindi  it  is  Safed- 
8emul,in  Marathi  P£ndhra-saur,  in  Guzerati  Dolo-shemalo,  &c,, 
all  names  which  have  a  similar  meaning.  In  Madras  the  young 
fruits  are  dried  and  used  as  a  demulcent  and  astringent.  The 
gum  of  the  Bombax  is  very  astringent,  and  is  used  by  both 
Hindus  and  Mahometans  in  diarrhoea,  dysentery,  and  monor- 
rhagia in  doses  of  from  40 — 50  grains  for  an  adult.  Salmali 
veshta  or  Mocha-ras  (juice  of  mocha)  only  exudes  from 
portions  of  the  bark  which  have  been  injured  by  decay  or 
insects ;  incisions  in  the  healthy  bark  produce  nothing. 

Description. — When  first  exuded  it  is  a  whitish  fungous 
mass,  which  gradually  turns  red,  and  finally  dries  into  brittle 
mahogany-coloured  teara.  The  larger  tears  are  hollow  in  the 
centre,  the  cavity  being  produced  during  the  gradual  drying  of 
the  jelly-like  mass  which  first  exudes.  Dry  Mocha-ras  when 
soaked  in  water  swells  up,  and  resumes  very  much  the  appear- 
ance of  the  fresh  exudation.  The  taste  is  purely  astringent 
like  tannin. 

Mocha-ras  is  not  a  normal  juice*  but  the  product  of  a  diseased 
action,  which  consists  in  a  proliferation  of  the   parenchyma 
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cells  of  the  bark ;  upon  making  a  section  of  the  diseased  part^ 
a  number  of  small  cavities  are  seen,  which  contain  a  semi* 
transparent  jelly-like  substance,  consisting  of  oblong  cells 
containing  a  little  granular  matter  and  a  small  group  of  starch 
cells.  At  the  mArgin  of  the  cavity  the  columns  of  healthy 
cells  are  seen  breaking  up,  and  the  cells  separating  to  join  the 
jelly-like  mass ;  this  gradually  increases  in  size  and  finds  its 
way  to  the  surface  to  be  extruded  as  Mocha-ras, 

The  young  roots  are  of  a  yellowish  white  colour  when  the 
bark  has  been  removed,  and  are  soft,  mucilaginous  and 
feebly  astringent;  grated  and  mixed  with  water  they  yield 
abundance  of  neasly  colourless  mucilage. 

Chemical  composition* — Mocha-ras  when  macerated  in  water 
affords  a  reddish-brown  solution,  which  yields  a  very  copious 
dirty  green  precipitate  with  ferric  salts,  the  solution  contains 
a  little  gum,  which  is  precipitated  by  alcohol;  the  bulk  of  the 
exudation  remains  undissolved. 

The  seeds  of  JB.  malabaricum  yield  25  per  cent,  of  a  sweet 
non-drying  oil;  it  is  of  a  light  yellowish  brown  colour,  and 
commences  to  deposit  fats  at  20°  C,  when  it  has  a  cpcciPo 
gravity  of  0-9173.  The  crystalline  insoluble  fatty  acids  of  the 
oil  amount  to  92*8  per  cent.,  and  melt  at  41°. 

The  cake  of  the  seeds  of  E.  anfractuosum  and  that  of  cotton 
seeds  has  been  examined  by  Beinders  with  the  following  com- 
parative results  : — 

Kapok  cake.    Cotton  cake. 

Water  13-28  12-60 

Nitrogenous  (albuminous)  compounds...  26*34  20-62 

Fat    fi-82  6-36 

Non-nitrogenous  extractive  matter  19'92  35*42 

Woody  fibre     28-12  20-36 

Ash  6-52  5-64 

The  ash  from  Kapok  cake  contains  28*6  per  cent,  of 
phosphoric  acid  and  24*6  per  cent,  of  potash. 

28 
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Commerce, — Mocha-ras  or  Supari-ka-phul*  is  collected  by 
Bheels  and  other  wild  tribes.  It  is  sold  by  all  the  druggists. 
■  Value,  Rs,  4  per  Surat  maund  of  37^  lbs.  The  gum  of 
Moringa  is  frequently  mixed  with  Mocha-ras  ;  though  similar 
in  colour,  it  may  readily  be  distinguished  by  its  weight  and 
solidity. 


ADANSONIA  DIGIT  AT  A,  Linn. 

Fig. — Cav.  Diss,  v.,  298,  t.  15.  Monkey  Bread  tree  (Eng,)^ 
Calebassier  (-PV.) 

Hab. — Africa.  Cultivated  in  India.  The  fruit,  bark  and 
leaves. 

Vernacular, — Gorakh-amli,  Hathi-khatiyfin  (Hind),  Gorakh- 
chinch  (Mar,)i  Papparappuli,  Anaipuliya-maram  (Tarn.), 
Sumpura  {Quz.), 

History,  Uses,  &C. — This  tree,  remarkable  for  the 
enormous  size  of  its  trunk,  was  first  described  by  Aloysius 
Cadamosto,  a  Venetian,  in  1454,  from  one  he  saw  growing  at 
the  mouth  of  the  Senegal  river,  which  measured  112  feet  in 
circumference.  At  Senegal  it  is  called  El-omarah  and  Oufa, 
and  the  fruit  El-kongles.  Prosper  Alpinus  figures  it,  and 
notices  that  the  powdered  pulp  was  sold  as  Terra  Lemnia  to 
those  unacquainted  with  the  genuine  article ;  it  was  eaten 
with  sugar  as  a  cooling  medicine  in  febrile  disorders.  [For  an 
accoU7it  of  Terra  Lemnia,  sec  P.  Belhnius,  Obs.  I.,  28.)  At  the 
present  time  the  pulp  is  a  component  of  certain  pastiles 
famous  in  Turkey,  and  supposed  to  contain  this  earth. 
Adanson,  whose  name  the  genus  bears,  and  who  travelled  in 
Senegal  in  1794,  saw  two  trees,  from  5  to  6  feet  in  diameter, 

•  Supari  is  the  fruit  oi  Areca  Catechu^  but  children  mnsticate  instead  of' 
it    the  blunt  thorns  of  B.  malabaricum,  to  which  they  give  the  name  of 
Bup&ri.    In  this  way  the  gum  has  come  to  be  called  Supdri-ka'phul,  which 
has  misled  some  into  supposing  Mocha-ras  to  be  the  produce  of  the  Areca. 
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on  the  bark  of  which  were  cut  a  number  of  European  names ; 
two  of  these  were  dated,  the  one  in  the  14th,  the  other  in  the 
35th  century.  In  1665,  the  same  trees  were  seen  by  Thevet, 
another  French  traveller,  who  mentions  them  in  his  Travels. 
Livingstone  saw  the  tree  in  the  neighbourhood  of  Lake  Ngami, 
where  it  is  called  Mowana.  In  India  it  has  been  introduced 
by  the  Arabians,  and  is  common  on  the  Western  Coast  and 
near  many  Mahometan  towns ;  they  call  it  Bahobab,  Habhab 
or  Habhabu.  The  Indian  names  Gorakh-amli  and  Gorakh- 
chinch,  signify  Gorakh's  tamarind ;  Gorakh  was  a  celebrated 
Hindu  ascetic.  Hathi-khatiyan  is  Elephant's  flax,  a  name 
given  to  the  tree  on  account  of  the  great  strength  of  the  fibre 
prepared  from  its  bark.  Mr.  A.  Rea,  of  the  Archa3ological 
Survey  of  India,  describes  a  curious  old  tree  at  Chezala,  in  the 
Kistna  district,  standing  in  the  court  of  a  Buddhist  chaitya, 
which  has  a  hollow  core,  and  is  popularly  supposed  to  grow 
from  out  of  a  subterranean  cave.  It  is  known  as  Peruloni- 
pedda-manu,  or  **  the  nameless  great  tree."  Around  the  base  is 
a  platform  25  ft.  by  22  ft.  6  in  and  3  ft.  high.  The  circum- 
ference of  the  trunk  at  that  height  is  53  ft.  6  in  ;  the  first 
branches  are  9  ft.  6  in.  from  the  ground,  and  there  the  girth  is 
56  ft.  The  spread  of  the  foliage  is  78  ft.  across,  and  the 
height  of  the  tree  is  about  87  ft.  In  Africa  as  in  India  the  shell 
of  the  fruit  is  used  for  various  economic  purposes,  such  as  floats 
for  fishing  nets,  water  bottles,  &c.  In  Africa  the  pulp  and 
seeds  are  used  as  a  food,  and  as  a  medicine  in  dysentery,  and 
the  young  leaves,  which  are  very  mucilaginous,  are  made  into 
poultices  and  used  as  a  fomentation  to  painful  swellings.  The 
leaves  dried  and  reduced  to  powder  are  called  Lalo  by  the 
Africans,  and  are  used  to  check  excessive  perspiration.  The 
Duchassaings  of  Guadeloupe  have  recommended  the  bark 
in  fever:  they  say  it  is  cooling,  lessens  the  frequency  of 
the  pulse,  and  increases  the  appetite.  It  may  be  given  in 
decoction,  30  grammes  in  a  litre  of  water,  boiled  down  to  two- 
thirds.  {Corre  et  Lejannc,  Mat  Med,  Qolonialp,)  Dr.  Rau<;on 
in  his  thesis  on  *'  La  dysseuterie  cnd^mique  dcs  pays  chauds  et 
notamment  au  Senegal  "  (Faculte  de  Lyon,  1880,)  says — '^  Lo 
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pain  de  singe  est  considdr^  par  les  indigenes  com  mo  le  medica- 
ment anti-dyssentdrique  par  excellence.  II  est  m^lang^  anx 
aliments  mSmes.  Aiosi,  Pindig^ne  se  nourrit  surtout  de 
bouillie  de  farine  de  mil  avec  du  lait  caill6.  On  d^signe 
ce  melange  sous  le  nom  de  SanglS.  Lorsqu'il  est  atteint 
par  la  dyssenterie,  le  negre  m^ange  le  pain  de  singe  k  cette 
bouillie/' 

Dr.  Gamier  in  his  thesis  "  Souvenirs  m^dicaux  du  poste  du 
Sedhion  (Cazamance)  *'  Faculty  de  Montpellier,  1888,  says  of 
the  Baobab :  ''  II  est  utilise  dans  l*alimentation  par  les  noirs, 
qui  Pajoutent   au  couscous;  dans   la   th^rapeutique,   par    les 
mulatres,  contre  la  diarrhee  ou  la  dyssenterie.     II  nous  a  ^td 
loisible    de   Pexp^rimenter   plusieurs   fois   dans    la    premiere 
afifection,  et  si  nous  n'avons  pas   relev^  d'action   efficace  bion 
marquee,  nous  nelui  avons  pas  trouv^  non  plus  d'inconv^nients. 
II  nous  a  paru  agir  comme  substance  rafraichissante,  temper- 
ante,  se  rapprochant  du  tartrate  de  potasse.     Quelque  peu  de 
pulpe  en  maceration  dans  Teau  donne  une  tisane  forfc  agr^able 
et  calme  bien  la  soif,  dans  la  fiSvre,  par  exemple.     Ses  feuilles 
sent  mucilagineuses  et  emoUientes,  on  les  emploie.  fratchcs  ou 
Baches.     Sous  cette  derniere  forme,  c*est  le  Lalo  des  negres. 
Etant  au  bout  de  notre  provision  de  tourteaux  de  graines  de 
lin,   nous   nous   en  somcnes  maintes   fois    servi   avec  succes, 
suivant  le  conseild'un  commercant  de  Sedhion,  pour  remplacer 
I'^moliieut  Europeen."     In  India  the  pulp  mixed  with  butter- 
milk is  used  as  an  astringent  in  diarrhoea  and  dysentery.     In 
the  Concan  tho  pulp  with  figs  is  given  in  asthma,  and  a  sherbet 
made  of  it,  with  the  addition  of  cummin  and  sugar,  is  adminis- 
tered in  bilious  dyspepsia.     It  is  also  given  for  this  affection 
with    emblic   myrobalans,    fresh    mint,    rock   salt    and  long 
pepper.     Modern  research  shows  that  the  pulp  is  aperient  and 
demulcent,  tho  leaves  demulcent  with  slight  astringency  and 
the  bark  demulcent  and  astringent,  the  astringency  being  due 
to  the  presence  of  tannin. 

From  an  article  in  the  ''  Bulletin  de  la  Soci^te  Philoma- 
tique  de  Paris  (1822,  p.  103,)  it  would  appear  that  the  pulp  of 
the  Baobab  was  used  in  Europe  up  to  the  commencement  of  the 
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present  century  as  a  remedy    for  dysentery.     The  ash  of  the 
.pericarp  is  used  in  Africa  for  the  manufacture  of  soap. 

Description. — The  fruit  varies  much  both  in  shape  and 
size ;  some  specimens  correspond  with  the  description  given  by 
Adanson,  and  others  with  that  of  Guibourt,  that  is  to  say^  they 
are  either  cucumber-shaped  or  bottle-shaped,  and  from  6  to  18 
inches  in  length.  The  shell  is  hard,  woody  and  light,  clothed 
with  a  dull  green  felt-like  down,  composed  of  simple  hairs ;  it 
is  made  up  of  regularly  arranged  wood  cells  intersected  here 
and  there  by  vascular  bundles.  The  fruit  is  full  of  sub-acid 
pulp,  which  is  divided  by  fibrous  bands  into  a  number  of  com- 
partments. The  pulp  dries  up  into  a  starch-like  powder  of  a 
reddish- white  colour,  which  adheres  together  in  polyhedral 
masses,  a  seed  forming  the  centre  of  each  mass;  it  consists 
chiefly  of  mucilage- cells  and  contains  no  starch.  The  seeds  are 
enclosed  in  a  horny  shell,  having  A  rusty-red,  rough  exterior ; 
they  are  kidney-shaped  and  half  an  inch  in  length.  The  bark 
has  a  scabrous  epidermis,  and  on  section  shows  a  mottled 
yellowish-green  and  reddish-brown  surface ;  internally  it  is 
intimately  united  with  the  woody  fibre  of  the  trunk.  The  fresh 
bark  when  wounded  yields  a  white  semi-fluid  gum,  which  is 
odourless  and  ^steless,  and  has  an  acid  reaction  ;  it  is  insoluble 
in  water.  The  ash  contains  a  large  quantity  of  lime.  Mr.  J.  G. 
Prebble  has  brought  to  our  notice  that  this  gum  when  cfxamined 
under  the  microscope  is  seen  to  be  full  of  well-formed  clus- 
tered crystals  of  calcium  oxalate ;  there  are  also  some  highly 
refractive  globules  of  oil  or  oleo-resin.  With  age  the  gum 
eventually  becomes  reddish-brown, 

Microecopic  structure. — A  transverse  section  of  the  leaf  shows 
that  the  upper  surface  consists  of  a  single  row  of  large  cells, 
which  swell  when  boiled,  but  develop  no  mucilage.  Beneath 
this  is  a  parenchy  me  of  cells  containing  chlorophyll,  except  over 
the  central  nerve,  where  chlorophyll  is  absent  and  the  cells  are 
broken  down  to  form  a  large  lacuna  or  depot  of  mucilage ; 
similar  cells  and  smaller  laciinaa  are  seen  beneath  the  nerve 
to  the  number   of  four  or  five.     Over  the  secondary  nerves 
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there  are  similar  cells  and  a  single  lacuna.  The  rest  of  the 
parenchyme  is  cellular  and  of  no  special  interest.  The  lower 
surface  of  the  leaf  is  composed  of  a  row  of  small  cells  which 
yield  no  mucilage  on  boiling. 

A  transverse  section  of  the  young  stem  shows  an  epidermis 
and  scanty  suber,  beneath  which  are  a  number  of  rows  of  tan  gen- 
tially  extended  cells,  and  then  two  or  three  rows  of  parenchyme 
cells  containing  chlorophyll  and  oil  globules,  amongst  which 
are  some  cells  containing  crystals  of  calcium  oxalate.  Next 
comes  a  thick  liber,  in  which  are  groups  of  stone  cells  and 
some  cells  containing  calcium  oxalate.  The  wood  is  porous, 
and  the  pith  also  shows  cells  containing  oxalate.  In  the  old 
bark,  in  the  cells  beneath  the  chlorophyll  cells,  are  tangen- 
tially  extended  lacunae  containing  mucilage,  which  absorb  a 
large  part  of  the  tissue;  the  suber  and  liber  are  much  deve- 
loped, and  large  groups  of  stone  cells  are  seen  in  connection 
with  the  medullary  rays.    (Heckel  and  Schlagdcnhaufen.) 

Chemical  composition^ — Mixed  with  water  and  treated  with 
a  drop  of  iodised  iodide  of  potassium,  the  pulp  is  not  coloured 
blue  or  yellow,  showing  the  absence  of  starch  and  albumenoid 
principles,  but  the  water  forms  a  mucilage  which,  when  filtered 
and  treated  with  alcohol,  yields  an  abundant  gelatinous  pre- 
cipitate. It  is  also  precipitated  by  neutral  plumbic  acetate, 
chloride  of  zinc,  ferric  chloride,  and  the  chlorides  of  barium, 
strontium,  and  lime.  The  watery  solution  has  an  acid  reaction, 
and  when  treated  with  nitric  acid  yields  mucic  and  oxalic 
acids.  The  pulp  exhausted  by  petroleum  ether  affords  a  light 
yellow  extract,  which  contains  traces  of  resin,  is  insoluble  in 
water,  and  is  not  coloured  by  ferric  chloride ;  chloroform 
removes  from  it  a  similar  extract,  but  of  a  greenish  colour, 
owing  to  the  presence  of  a  trace  of  chlorophyll.  The  alcoholic 
extract  is  of  a  reddish-brown  colour  and  partly  soluble  in 
water;  the  insoluble  portion  re-dissolved  in  alcohol  is  coloured 
bluish-green  by  ferric  chloride ;  the  soluble  portion  is  coloured 
red  by  the  same  reagent,  and  reduces  freely  Fehling's  solution. 
According  to  Heckel  and  Schlagdenhanfifeu,  the  following  is 
the  composition  of  the  pulp : — 
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Principles  soluble  in 
petroleum  etlier 
and  chloroform... 00530  • 

2-4370  phlobaphenes 


Principles  soluble  in 
alcohol 9-9783' 

Principles  soluble  in 
water 54-2^40' 


6*5753  glucose 

19660  tartaric  acid  and  traces  of  alkaline  acetate 

8-8397  glucose 
33  6623  mucilage  and  gum 
.11-7820  bitartrate  of  potash 


Ash  by  difference  35G847{  ^1^350  woody  and  colouring  matter 

100  000    100-000 

Tho  pericarp  of  the  fruit  according  to  Heckel  and  Schlagden- 

hauffen  contains : — 

Water 12176 

Alcoholic  extract :  colouring  matters,  albuminoids,  phlobaphene.  3860 
Watery    e^fracfc :    albuminoids,    colouring  matters,   salts,   and 

gummy  matters 7'357 

Ash  :  fixed  salts,  chiefly  carbonate  of  potash  and  soda 5-2.58 

Woody  tissue  (by  difference)  ^ 71'258 

100-000 
The  leaves  examined  by  the  same  chemists  were  found  to 
have  the  following  composition  : — 

Soluble  in  petroleum  ether   ...     Wax    1*450 

rGliicose 1-625 

Soluble  in  alcohol \  g^J^^^  !!!;'.!'.'.'."'.!'/.;"'.!!!;!!!!:!!;;!       0-755 

L  Undetermined  matters 2-225 

Soluble  in  water,  gummy  and  albuminous  matters  2031 

Ash,  chiefly  chloride  of  sodium,  and  carbonates  of  potash  and  soda      4*55 

Liguin,  by  difference ', % 6584 

100-00 

Messrs.  Heckel  and  Schlagdenhaufifen  found  no  trace  of  an 

alkaloid  in  the  bark,  nor  of  any  such  substance  as  saponin,  or 

the  ^dansonin  of  Wittstein  and  Walz.     Its  composition  was— 

Soluble  in  petroleum  ether  ...     Wax 0-425 

r  Wax 30375 

c.  1  i_i    .      1    u  1  J  Insoluble  tannin 2*2925 

Soluble  m  alcohol <  g^j^^^j^  ^^^^^    ^.^^25 

IChloride  of  sodium 008 

Soluble  in  water,  gummy  and  albuminous  matters 135 

Ash,  chiefly  chloride  of  sodium  and  carbonates  of  potash  and  soda      6*2905 

Lignin,  by  difference 85'742 

loo-oo 

— {Lea  Nouvcaux  Eemedes,  1888,  pp.  385,  481.) 
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PAVONIA  ODORATA,  Willd. 

Fig.— TTaZZ.  Cat.  1886,  1,  2.  D.,  E. 

Hab. — N.-W.  Provinces,  Sind,   W.  PenioBula,   Burmah, 
Ceylon. 

Vernacular. — Sugandha-bala  {Hirid.),  Bala  (Beng.),  KiW- 
vali  (Mar.) J  Perdmutiver  (Tarn.),  Balarakkasi-gida  (Can.), 

History,  Uses,  &C. — This  plant  is  called  Bala  and 
Hrivera  in  Sanskrit.  The  root  is  used  in  Hindu  medicine  to 
prepare  a  fever  drink  known  as  Shadanga  paniya,  which  is 
made  by  boiling  one  drachm  each  of  the  roots  of  Andropogon 
muricatus  and  Oyperus  rotundus  or  pertenuis,  Red  Sandalwood, 
the  herb  of  Oldenlandia  herbacea,  the  roots  of  Pavonia  odorata^ 
and  dry  ginger,  in  two  s^rs  of  wator  down  to  one  s^r.  It  is 
considered  to  be  cooling  and  stomachic.  The  gen  as  Pavonia 
is  named  after  Don  Josef  Pavon,  a  botanical  traveller  in  Peru. 
Ainslie  (Mat.  Med.  ii,,  297,)  notices  the  use  of  P.  odorata  by 
the  Hindus,  but  expresses  no  opinion  as  to  its  medicinal 
properties.  In  Bombay,  Serpen tary  root  imported  from 
Europe,  is  universally  substituted  for  this  drug.  In  P.  odorata,^ 
as  in  the  Musk  Mallow,  the  mucilaginous  properties  of  the  genus 
are  combined  with  an  odorous  matter  having  the  stimulating 
and  carminative  action  of  musk. 

Description. — Roots  7  to  8  inches  long,  more  or  less 
twisted,  not  more  than  i  inch  in  diameter  at  the  thickest  part ; 
giving  off  numerous  thin  fibres  and  having  a  delicate  musky 
odour.  Bark  light  brown,  nearly  smooth,  wood  hard,  yellow- 
ish. The  plant  has 'the  musky  odour  of  the  roots;  it  is 
herbaceous,  erect,  and  covered  with  sticky  hairs.  Flowers 
pink ;  carpels  obovoid,  size  of  a  small  pea ;  seeds  brown,  oily, 
not  musky. 

GOSSYPIUM  STOCKSII,  Jlfa5^,var.herbaceum,iinn. 

Fig. — Wight  Ic*,  t  9, 11 ;  Eoyle  Illy  t.  23.  Cotton  plant 
(Eng.),  Cotonnier  (Fr.). 

Hab. — Sindh.     Cultivated  in  most  hot  countries. 
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Vernacular. — Kapis  {Hind.,  Mar.)^  Vona  (Oitz,),  Paruthi 
{Tarn,),  Hatti-gida  {Can.),  Karpds  {Beng.),  Patti-ohettu, 
Karpasamu  {TeL). 

History,  Uses,  &C. — Cotton,  the  Karpfisi  of  Sanskrit 
writers,  was  doubtless  first  known  and  made  use  of  by  the 
Hindus ;  it  is  the  ffva-a-os  of  the  later  Greek  writers,  such  as 
Philostratus*  and  Pausania3,t  but  not  of  the  earlier  Greeks, 
who  applied  this  term  to  a  fine  kind  of  flax  used  for  making 
mummy  cloths.  TheophrastusJ  calls  it  Briophora,  Pliny 
Gossympinus,  Gossypion,  and  Xylinum.§  In  Arabic  cotton  is 
called  c:;^  and  i^y  (Kuttun  and  Kurfus),  the  latter  term 
being  evidently  derived  from  the  Sanskrit.  Eastern  physicians 
consider  all  parts  of  the  cotton  plant  to  be  hot  and 
moist ;  a  syrup  of  the  flowers  is  prescribed  in  hypochondriasis 
on  account  of  its  stimulating  and  exhilarant  effect ;  a  poultice 
of  them  is  applied  to  burns  and  scalds.  Cotton  cloth  or  mixed 
fabrics  of  cotton  with  wool  or  silk  are  recommended  as  the 
most  healthy  for  wear.  Burnt  cotton  is  applied  to  sores  and 
wounds  to  promote  healthy  granulation ;  dropsical  or  paralysed 
limbs  are  wrapped  in  cotton  after  the  application  of  a  ginger  or 
zedoary  lep  (plaster) ;  pounded  cotton  seed,  mixed  with  ginger 
and  water,  is  applied  in  orchitis.  Cotton  is  also  used  as  a 
moxa,  and  the  seeds  as  a  laxative,  expectorant,  and  aphrodisiac. 
The  juice  of  the  leaves  is  considered  a  good  remedy  in 
dysentery,  and  the  leaves  with  oil  are  applied  as  a  plaster  to 
goaty  joints  ;  a  hip  bath  of  the  yoang  leaves  and  roots  is  recom- 
mended in  uterine  colic.  In  the  Concan  the  root  of  the 
Deokapis  (fairy  or  sacred  cotton  bush)  rubbed  to  a  paste  with 
the  juice  of  patchouli  leaves,  has  a  reputation  as  a  promoter  of 
granulation  in  wounds,  and  the  juice  of  the  leaves  made  into  a 
paste  with  the  seeds  of  Vemonia  anthelmintica  is  applied  to 
eruptions  of  the  skin  following  fever.  In  Pudukota  the  leaves 
ground  and  mixed  with  milk  are  given  for  strangury. 

Cotton  root  bark  is  official  in  the  United  States  Pharmacopoeia, 
also  a  fluid  extract  of  the  bark  ;  it  appears  to  have  first  attracted 

•  71.  t  VI.,  26.  J  H.  P.  IV.,  9.  iTo,  2. 
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attention  from  being  used  by  the  female  negroes  to  produce 
abortion.  There  appears  to  be  little  doubt  that  it  acts  like  ergot 
upon  the  uterus^  and  is  useful  in  dysmenorrhcea  and  suppression 
of  the  menses  when  produced  by  cold;  a  decoction  of  4  ounces 
of  the  bark  in  two  pints  of  water  boiled  down  to  one  pint  may 
be  used  in  doses  of  two  ounces  every  20  or  30  minutes,  or  the 
fluid  extract  may  be  prescribed  in  doses  of  from  30  to  60 
minims.  Cotton  seed  tea  is  given  in  dysentery  in  America ; 
the  seeds  are  also  reputed  to  be  galactagogue.  (Stills  and 
Maisch,,  Natk  Disp.,  p.  678.)"  By  treating  cotton  first  with  a 
dilute  alkali,  then  with  a  5  per  cent,  solution  of  chloride  of 
lime,  and  lastly  with  water  acidulated  with  hydrochloric  acid, 
and  afterwards  well  washing  it  with  water,  it  loses  its  greasi- 
ness  and  becomes  absorbent  and  a  valuable  dressing  for  wounds ; 
this  absorbent  cotton  may  be  medicated  by  sprinkling  it  with 
solutions  of  carbolic  acid,  salicylic  acid,  boracic  acid,  &c. 
Pyroxylin  or  Gun  Cotton  is  made  by  dipping  cotton  into 
a  mixture  of  equal  parts  of  nitric  and  sulphuric  acids,  washing 
freely  with  water,  and  drying. 

Description. — Cotton  root  bark  is  in  bands  or  quilled 
pieces,  one  half  a  line  thick,  covered  with  a  brownish-yellow, 
satiny,  very  thin  cork,  by  the  abrasion  of  which  irregular,  dull, 
brownish  orange  patches  appear.  The  cork  forms  slight 
longitudinal  ridges,  which  are  often  confluent  into  elongated 
meshes,  and  marked  with  black  circular  dots  or  short  transverse 
lines.  The  inner  surface  is  whitish  or  reddish  white,  of  a 
nearly  silky  lustre,  and  finely  striate  in  a  longitudinal  direction 
by  the  thin  medullary  rays.  The  bast  fibres  are  long  and 
tough,  arranged  in  tangential  rows,  and  are  separated  without 
difficulty  in  very  thin  layers.  The  bark  breaks  with  difficulty 
in  a  transverse  direction,  but  is  readily  torn  longitudinally.  It 
is  without  odour  and  without  taste,  with  the  exception  of  a 
very  slight  acridity  and  faint  astringoncy.     (SiiUcand  Maisch.) 

Chemical  composition, — The  bark  contains  starch,  and  when 
fresh,  according  to  W.  A..  Taylor  (187G),  a  chromogen,  which 
dissolves  in  alcohol  with  a  pale  yellow  colour,  gradually  chang- 
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ing  to  a  bright  brownish-red.  The  same  change  takes  place  on 
keeping  the  bark  for  some  time,  when  it  yields  a  red  tincture 
with  alcohol.  This  substance  was  examined  by  Prof.  Wayne 
(1872)  and  W.  C.  Staehle  (1878),  who  regard  it  as  of  a  resinous 
nature.  The  latter  obtained  about  8  per  cent,  of  this  sub- 
stance, which  is  soluble  in  14  parts  of  alcohol,  15  of  chloroform, 
23  of  ether,  and  122  of  benzol;  also  in  alkalies,  from  which 
solutions  it  is  again  precipitated  by  acid.  The  potassa  solu- 
tion diluted  with  water  is  of  a  sage  green  tint.  Glucose  was 
likewise  observed,  and  the  aqueous  solution  of  the  alcoholic 
extract  contained  a  principle  which  gave  a  purplish-black  pre- 
cipitate with  ferric  chloride.  0.  0.  Drueding  (1877)  obtained 
also  a  yellow  resin  soluble  in  petroleum -benzine,  a  fixed  oil,  a 
little  tannin  and  6  per  cent,  of  ash.  (Stille  and  Maiach*)  Cot- 
ton seeds  are  small  in  size,  and  vary  from  ellipsoid  to  fusiform, 
and  in  colour  from  pale  grey  through  yellow  and  brown  to  almost 
black.  Of  forty  samples  examined  the  amount  of  oil  varied 
between  10  per  cent,  in  an  immature  and  badly  dried  Sea 
Island  seed,  to  29  per  cent,  in  fully  matured  Egyptian  seed. 
The  albuminoids  and  other  nitrogenous  substances  varied  from 
18  to  25  per  cent.,  and  the  lignin  from  15  to  25  per  cent.  One 
hundred  pounds  of  seed  give  on  an  average — 

Hills  with  lint .' 49 — 46    pounds. 

Cake  38—37        „ 

Oil ....16—14        „ 

The  crude  oil  has  28  to  30  times  the  viscosity  of  water.  At 
20®  0.  it  has  a  specific  gravity  of  -9283  and  at  15°  C.  of  -9306. 
It  congeals  at  — P-9  0.  to  — 2*'-7  C.  In  taste  and  odour  it 
resembles  linseed  oil,  and  in  other  properties  it  is  inter- 
mediate between  a  drying  and  a  non^drying  oil.  The  refined 
oil  has  a  specific  gravity  of  '9264  at  15®  C.  and  congeals  at 
•  0®C.  to  — 1  '®1  C.  Chemically  cotton  seed  oil  consist  of  palmatin 
and  olein,  and  its  ultimate  percentage  composition  is  carbon 
76-40,  Hydrogen  11*40,  Oxygen  12*20.  {Brannt.)  Cotton  seed 
oil  is  not  suitable  for  pharmaceutical  purposes. 
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Commerce. — Cotton  root  bark  is  not  an  article  of  commerce 
in  India;  it  may  be  obtained  fresh  in  most  pafts  of  the  country. 
Cotton  seed  oil  is  largely  manufactured  in  the  United  States ; 
in  1888  the  Atalanta  mills  pressed  15^000  tons  of  seed^  obtaining 
4,668,750  pounds  of  oil,  worth  30  cents  a  gallon,  or  7i  lbs. 

The  meal  obtained  was  10,331,250  lbs.  and  300,000  lbs.  of 
lint  cotton  were  removed  from  the  seeds  before  expressing  the 
oil.  The  lint  was  worth  18,000  dollars,  and  the  meal  which 
is  used  as  a  manure  88,603,58  dollars. 

The  following  plants  belonging  to  the  Malvaceae  are  also 
used  medicinally  on  account  of  their  mucilaginous  properties  : — 

Hibiscus  tiliaceus,  Linn.,  Malva  parviflora, 
Linn.,   Malachra    capitata,  Linn.,   Urena  lobata, 

Linn.,  and  Kydia  calycina,  Roxb.  The  bark  of  the  last 
named  plant  is  used  in  sugar  refinery.  It  is  a  remarkable  bark 
abounding  in  gum  ;  the  gum  comes  from  the  liber,  where  the 
layers  may  be  separated  like  pieces  of  lace ;  on  scraping  away 
the  outer  layer,  the  gum  is  seen  protruding  between  the  longi- 
tudinally disposed  fibres.  In  the  Pharmacographia  it  is  stated 
that  Althasa  gum  occurs  in  cells;  in  this  bark  it  appears  to  be 
formed  from  cellulose,  as  the  cells  seem  to  be  disrupted,  and 
the  cell  walls  absorbed. 

STERCULIACEiE. 

STERCULIA  URENS,  Roxh. 
Fig.—Boxh,  Cor.  PI.  J.  25,  t.  24. 

Hab. — Throughout  India,  Ceylon.     The  gum, 
Ferna'-uZar.— Bali,     Gfild,    Kuld,    Karai,    Kalru    {Hiud.), 

Karai  (Ouz.),  Pindrdk,  Kavali,  Kandiil  (Mar,),  Penfiri  (Can.), 

Kavali,  Tabsu  {Tel),  Vellay-putali  {Tarn,). 

History,  Uses,  &C. — It  is  uncertain  whether  this  tree 
is  mentioned  by  Sanskrit  writers,  as  it  appears  to  have  been 
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confounded  with  Cochlospermum  Oossypium,  which  yields  a 
similar  gum.  Possibly  it  may  be  the  tree  spoken  of  as  Balika. 
The  gum  is  collected  for  sale  in  most  parts  of  India,  and  is 
largely  used  for  making  nativ^e  sweetmeats^  and  as  a  substitute 
for  tragacanth.  The  seeds  yield  an  oil  containing  much 
stearin  {Eaivhes),  and  are  eaten  by  the  Ghonds  and  Kukus  in 
the  Central  Provinces.     (Brandts.) 

It  has  been  shown  by  Van  Tieghem  that  "in  the  Stercu- 
liaceae  the  gum  is  produced  in  large  secretory  cells  formed 
by  the  separation  of  contiguous  cells.  These  cells  surrounding 
the  canals  are  surrounded  by  smaller  cells,  which  become 
dissociated  as  the  canal  enlarges,  and  so  altered  in  appearance 
as  to  be  scarcely  recognizable.  In  Cola  a^iminata  the  gum 
canals  are  present  in  the  pith  and  bark.'*  {Bull,  8oc.  Botaniqiie 
de  France,  p.  11,  and  PAarm.  Journ.  (3),  xv.,  893.) 

Description. — On  cutting  off  a  young  branch  of 
Sterculia  wrens  the  gum  is  seen  exuding  as  a  soft  solid  mass 
from  very,  large  canals  in  the  pith  and  bark,  and  it  appears 
to  be  contained  in  the  tissues  with  some  tension  as  the  gum 
is  extruded  in  a  short  time  to  the  extent  of  about  half  an  inch. 
The  very  young  portions  of  the  trees,  as  the  branches  of  the 
panicled  inflorescence  and  the  petioles  of  the  leaves  also 
extrude  the  gum.  The  gum  is  completely  soluble  in  cold  water, 
forming  an  almost  colourless  solution.  Seen  in  volume  it  is 
slightly  opalescent.  Thirty  grains  dissolved  in  twenty  ounces 
of  water  forms  a  thick,  tasteless,  mucilage,  which  entirely 
passes  through  a  paper  filter.  A  solution  of  this  strength, 
examined  in  a  column  200  m.m.  long,  was  optically  inactive, 
neutral  to  litmus,  and  not  precipitated  by  alcohol.  A  very 
thick  mucilage  is,  however,  precipitated.  It  is  gelatinized  by 
basic  acetate,  and  gives  a  faint  precipitate  with  neutral  acetate 
of  lead,  but  is  unaffected  by  ferric  chloride  or  borax  and  not 
coloured  blue  by  iodine.  It  is  precipitated  by  boiling  with 
an  alkaline  solution  of  cupric  tartrate,  but  the  copper  is  not 
reduced.  The  gum  treated  with  nitric  acid  yields  abundant 
crystals  of  mucic  acid.      It  loses  16  per  cent,  of  water  by 
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drying  at  100®  C,  and  on  incineration  yields  about  4  per  cent, 
of  ash.  Examined  under  the  microscope^  no  starch  can  be 
detected^  but  a  few  small  polygonal  parenchyme  cells  are 
usually  to  be  met  with.  The  mucilage  possesses  little  or  no 
adhesive  power. 

Prom  some  comparative  experiments  made  with  cod-liver 
and  castor  oils  it  appears  to  be  about  equal  to  tragacanth  as  an 
emulsifying  agent.     (/.  Q.  Prehhle.) 

Commerce. — The  gum  exudes  most  abundantly  in  the  cold 
weather,  and  is  collected  by  the  forest  tribes.  Value  about 
Rs.  12  per  cwt. 

In  China  the  fruits  of  Sterculia  scaphigera,  Wall., 
are  used  on  account  of  the  large  quantity  of  gum,  which  they 
contain  under  the  name  of  Ta-hai-tsze,  They  were  introduced 
into  France  as  a  cure  for  dysentery  under  the  name  of  Boa^ 
tam-paijangy  but  were  found  to  act  simply  as  a  demulcent. 
These  fruits  are  from  f  to  1  i  in.  long,  ovoid,  usually  somewhat 
elongated  at  the  lower  extremity,  which  terminates  by  a  large 
oblique  cicatrix.  Externally  they  are  of  a  dark-brown, 
deeply  wrinkled,  though  generally  less  so  at  the  superior 
extremity.  The  pericarp,  which  is  from  y'^j  to  j'^  of  an  inch 
in  thickness,  consists  of  a  thin  epidermis,  beneath  which  lies 
a  dry,  black,  resinous-looking  pulp,  surrounding  a  fragile  shell 
lined  with  a  whitish  membrane.  The  central  portion  of  the 
fruit  is  occupied  by  two  cotyledons,  which  in  their  dried 
state  are  thin  and  concave.  When  the  fruit  is  macerated 
in  water,  its  outer  shell,  or  pericarp,  increases  enormously 
in  volume,  forming  a  large  gelatinous  mass.  (See  Hanbury's 
Science  Papers,  p.  285,  where  a  figure  of  the  fruit  wilVJbe  found.) 
Guibourt  found  in  the  pericarp,  green  oil  r06,  bassorin 
59*04,  brown  astringent  matter  and  mucilage  1'60,  woody 
fibre  and  epidermis  3  20 ;  and  in  the  nucleus,  fatty  matter 
2*98,  saline  and  bitter  extractive  0*21,  starch  and  cellular 
tissue  3r91  per  cent. 

Several  species  of  sterculia  afford  large  oily  seeds,  which  are 
eaten  by  the  natives.     Of  these,  S.  fcetida,  Linn.*,  Wight  Ic, 
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^.  ^.  181,  364,  may  be  taken  as  a  type.  It  is  a  large  tree  of 
the  Westeru  Peninsula,  Concan,  Malabar,  Burma,  and  Ceylon, 
and  is  often  called  "wild  almond '*  in  the  vernaculars.  The 
'J  aihils  also  call  it  Eudrap  dukku,  from  the  resemblance  of  its 
large  follicle  to  the  testicles  of  a  horse.  The  seeds  are 
elliptic,  about  an  inch  long,  and  half  an  inch  in  diameter, 
covered  with  a  loose  black  parchment,  and  having  a  yellow 
caruncle  at  the  base.  A  white  felt-like  layer  covers  the  hard 
black  shell,  which  is  brown  and  velvety  within,  and  encloses 
an  oily  white  kernel  of  the  same  shape  as  the  seed.  Each 
seed  weighs  about  two  grams.  The  shells  are  diflBcult  to 
powder.  The  felt-like  skin  softens  in  water  like  bassorin. 
The  kernels  contain  about  40  per  cent,  of  fixed  oil  and  a  largo 
quantity  of  starch. 

Loureiro  states  that  the  bark  of  this  tree  is  aperient,  dia- 
phoretic, and  diuretic,  and  is  given  in  dropsy  and  rheumatism 
by  the  Chinese. .  The  flowers  are  remarkable  for  their  sterco- 
raceouB  odour. 

The  fixed  oil  of  Sterculia  foetida  is  thick,  pale  yellow,  bland, 
and  non-drying.  It  commences  to  deposit  crystalline  solid 
fats  at  18®  C,  and  the  whole  congeals  at  about  8^.  The 
specific  gravity  at  15'5°is  '9277.  Saponification  equivalent 
266-2.  The  crystalline"  falty  acids  melt  at  29°  to  30*^.  With 
sulphuric  acid  it  forms  a  thick  orange-red  mixture.  With 
cold  nitric  acid  it  becomes  opaquo  and  slightly  deepens  in 
colour ;  when  heated  with  the  acid,  it  changes  to  a  deep 
coflTee-brown.  The  portion  of  the  lead  soap  of  the  fatty  acids, 
insoluble  in  ether,  amounted  to  68*9  per  cent.,  and  the 
liberated  acid  without  any  purification  had  a  melting  point 
approximating  that  of  stearic  acid.  The  fatty  acids  from  the 
lead  soap,  soloble  in  ether,  consisted  of  oleic  with  a  small 
quantity  of  lauric  acid. 

HELICTERES  ISORA,  lAnn. 

Fig.— Wight  Ic,  t.  180;  Bheede  EoH.  Mai  vi.,  f.  30. 
Ifiast  Indian  Screw  tree  (IJug.). 
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Hab. — Central  and  Western  India  and  Western  Peninsula, 
Ceylon.     The  fruit  and  root. 

Vernacular. — Marori,  Marorphali  (ffind.),  Mriga-sliinga 
{Quz.),  Kevani,  Varkati, Dhamani  {Mar.),  Valumbirikai  (Tarn.), 
Atmorha  (Beng.), 

History,  Uses,  &C. — This  is  a  tall  shrub,  or  small  tree, 
much  resembling  the  common  hazel ;  the  flowers,  which  are 
bright  red  and  showy,  appear  in  the  rains.  In  Sanskrit  it  is 
called  Avartani  and  Mriga-shinga  or  "  deer^s  horn/*  The 
peculiar  twisted  form  of  the  carpels  has  probably  led  to  its 
use  as  a  medicine  according  to  the  ancient  doctrine  of  signatures. 
Ainslie  notices  its  use  by  the  Hindus  as  a  remedy  for  offensive 
sores  inside  the  ears.  At  the  present  time  it  enters  into  most 
prescriptions  for  the  cure  of  griping  in  the  bowels  and  flatu- 
lence, especially  in  the  case  of  children.  Its  chief  virtue 
seems  to  be  its  harmlessness.  It  is  indispensable  at  the 
marriage  ceremonies  of  the  Vaisya  caste,  being  tied  upon 
the  wrist  of  bride  and  bridegroom  along  with  the  fruit  of 
Randia  dumetorum,  Persian  names  for  it  are  Kisht-bar-kisht 
and  Pechak.  It  is  the  Kisht-bar-kisht  of  Ibn  Sina,  who 
describes  it  as  hot  and  dry  in  the  third  degree,  .  In  the 
Concan  the  root-bark  is  prescribed  in  diabetes.  We  have 
been  unable  to  discover  that  this  plant  has  any  properties 
beyond  those  of  a  demulcent  and  wild  astringent.  The  roots 
may  be  used  as  a  substitute  for  althasa. 

Description. — The  fruit  consists  of  five  slender  angular 
carpels,  twisted  like  a  corkscrew,  and  together  forming  a  cone 
about  H  to  2  inches  long.  The  carpels  are  pubescent,  and  of 
a  greenish  brown  colour ;  they  contain  a  single  row  of  dark 
brown  angular  seeds.  The  ifiternal  "surface  is  of  a  light 
greenish  hue  and  highly  polished ;  taste  mucilaginous.  The 
root  bark  is  of  a  dark-brown  colour,  and  is  very  thickly  studded 
with  small  round  warts  so  as  to  present  almost  the  appearance 
of  Shagreen. 

Commerce. — The  fruit  is  kept  in  all  druggists*  shops,  and  as 
a  domestic  remedy  is  perhaps  one  of  the  best  known  articles  in 
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the  Hindu  Materia  Medica.  Valae»  Rs.  3^  per  Surat  xnaund 
of37ilbs. 

Pterospermum  suberifolium,  Lam.  Ill,  u   576, 

/•  II.,  Muchkand  (Hind.),  bears  white  fragrant  flowers,  which 
rubbed  into  a  paste  with  k^ngika  (rice  vinegar)  are  an 
ancient  and  well  known  Hindu  remedy  for  hemicrania.  The 
Sanskrit  name  of  the  plant  is  Muchukunda,  which  appears  to 
be  derived  from  ^,  Greek  nv<r<ra^  Latin  mungo,  whence  mucus, 
and  J5?r  a  sweet-smelling  flower.  The  flowers  render  water 
gelatinous. 

P.  acerifolium,  another  species,  is  called  in  Sanskrit 
Elamikara,  in  Hindi  Elaniar  and  Katha-champa,  and  in  Ben- 
gali Kanakchampa.  In  Sikkim  it  is  known  as  Hathipaila, 
and  the  hill  people  use  the  white  tomentum  from  the  under 
surface  of  the  leaf  to  stop  bleeding.  In  the  Concan  the 
flowers  and  bark  of  these  trees  are  charred  and  mixed  with 
Kamala,  and  applied  in  suppurating  small-pox.  Karnikara  is 
mentioned  by  Kfflid^sa  as  '*  a  flame  of  the  woods."  The  tree 
he  alludes  to  is  evidently  Oassia  Fistula,  which  also  bears  this 
name  in  Sanskrit. 


ABROMA  AUGUSTA,  Lam. 
Fig, — Lam.  Ill.yt.  636  and  637.    DeviPs  Cotton  (Eng.). 

Hab.— India  and  the  East.  Native  or  cultivated.  The 
root. 

Vernaxiular. — Ulat-kambal   (Bengf.),    Olak-tambol    {Bomb.). 

HistOCV,  Uses,  &C. — This  shrub  has  long  been  known  as 
a  plant  yielding  a  valuable  fibre  (BoyWs  Fibrous  Plants  of  India, 
p.  267).  In  1872,  Mr.  Bhoobun  Mohun  Sircar  (Ind.  Med,  Gaz.) 
first  called  attention  to  the  use  of  the  root  as  an  emmenagogue 
in  Bengal,  and  recommended  the  fresh  viscid  sap  in  the  treat- 
ment of  dysmenorrhoea  in  doses  of  30  grains.  Subsequently 
Dr.  Kirton  recommended  the  use  of  drachm  doses  of  the  rout 

30 
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best  into  a  paste  with  water.  Dr.  Watt  in  hia  ^*  Dictionary  of 
the  Economic  Products  of  India^'  records  the  opinion  of  thirteen 
roedical  men  regarding  the  medicinal  properties  of  the  plant ; 
of  these,  eight  speak  favourably  of  it.  Dr.  R.  Macleod  says  :— 
^'It  is  a  valuable  medicine  in  dysmenorrhoea,  the  fresh  root  is 
usually  given,  made  into  a  paste  with  black  pepper  about  a 
week  before  the  time  of  menstruation,  and  is  continued  until 
it  commences.  I  have  seen  it  prove  very  efficacious  in 
some  cases,  especially  in  the  congestive  form  of  the  disease." 
Dr.  Thornton  says: — "The  slender  roots  are  useful  in  the 
congestive  and  neuralgic  varieties  of  dysmenorrhoea.  It 
regulates  the  menstrual  flow  and  acts  as  a  uterine  tonic.  It 
should  be  given  duriog  menstruation,  1^  drachms  of  the  fresh 
root  for  a  dose  with  black  pepper,  the  latter  acting  as  a 
stomachic  and  carminative*''  Dr.  Evers  says  : — "  It  has  never 
&iled  in  my  hands  in  speedily  relieving  painful  dysmenor* 
rho6a."  In  Western  and  Southern  India  the  plant  is  not 
common,  and  its  medicinal  properties  do  not  appear  to  be 
known. 

Description. — A  small  tree  or  shrub,  with  soft  velvety 
branches,  and  ovate-oblong,  serrulate  leaves,  the  under  surface 
of  which  is  tomeutose.  The  flowers  are  dark  purple  and 
drooping,  and  have  five  petals  with  dilated  claws.  The  fruit  is 
a  dry,  5-celled  capsule,  with  5  truncated  wings.  When  ripe  it 
dehisces  at  the  apex,  exposing  the  five  inner  angles  of  the  cells 
crested  with  stifi*  silky  hairs  which  penetrate  and  irritate  the 
skin  if  handled.  Each  cell  contaius  numerous  black  seeds  the 
sis^e  of  radish  seeds.  The  roots  have  a  thick,  fibrous,  brown 
bark,  which,  when  freshly  cut,  protrudes  a.  thick  gummy  sub- 
stance like  others  of  the  genus.     [See  Sterculia  urensJ) 

Chemical  composition. — ^The  bark  was  separated  from  the 
dried  roots  and  reduced  to  powder.  Dried  at  100®  C.  the 
powder  lost  5-37  per  cent,  of  moisture.  The  ash  calculated  on 
the  nndried  powder  amounted  to  11*64  per  cent.  There  was 
nothing  special  to  note  regarding  the  composition  of  the  ash ; 
it  did  not  contain  manganese. 


STERCULIACE^.  235 

Treated  with  light  petroleum  ether  0'4'per  cent,  of  a  yellow 
soft  extract  was  obtained^  which  was  odonrless  and  tasteless. 
In  cold  alcohol  it  was  partly  soluble,  the  solution  possessing 
an  acid  reaction,  and  leaving  on  spontaneous  evaporation  an- 
indistinctly  crystalline  residae.  The  portion  insoluble  in  cold 
alcohol  was  white  and  had  the  physical  p^perties  of  a  wax. 

After  the  action  of  petroleum  ether,  the  powder  was  dried 
and  exhausted  with  ether,  which  yielded  on  evaporation  '88 
per  cent,  of  yellow  odourless  non-crystalline  extractive.  This 
extract  was  insoluble  in  water  and  in  dilute  acids.  In  alcohol 
it  was  partially  soluble  with  acid  reaction.  In  alcoholic 
ammonia  the  extract  was  almost  wholly  soluble,  the  solution 
being  of  a  yellow  colour:  the  addition  of  acids  to  the 
ammoniacal  solution  caused  the  separation  of  whitish  flockSi 
The  ether  extract  gave  no  reaction  with  iron  salts. 

After  removal  of  ether  from  the  powder,  it  was  treated  with 
absolute  alcohol,  and  on  evaporating  off  the  spirit  1  per  cent, 
of  a  yellow  non-crystalline  extract  was  left.  This  extract  was 
slightly  soluble  in  water,  with  acid  reaction ;  by  the  action  of 
dilute  sulphuric  acid,  a  yellowish  solution  was  obtained,  and  a 
yellow  insoluble  residue  left.  The  acid  solution  did  not  give 
any  reaction  with  alkaloidal  reagents.  The  residue  insoluble 
in  dilute  acid  was  wholly  soluble  in  aqueous  ammonia,  the 
resulting  solution  being  of  a  deep  yellow  colour  :  the  addition 
of  acids  caused  the  precipitation  of  yellowish  white  flocks 
which  were  easily  soluble  in  chloroform.  A  portion  of  the 
original  alcoholic  extract  gave  no  reaction  with  iron  salts.  The 
powder  after  exhaustion  with  alcohol  was  dried.  When  treated 
with  water  the  dry  powder  formed  a  viscid  mass ;  by  the  action 
of  boiling  water  the  mucilage  partly  dissolved,  the  solution  did 
not  gelatinise  on  cooling.     A  tface  of  starch  was  present. 

PENTAPETES  PHCENICEA,  Unn. 
"Fig.—Eheede,  EoH.  Mai. «.,  t,  56 ;  Oav.  Di$t.  iii.,  t.  43,  /.  1. 
Hab.—r Throughout  the  hotter  parts  of  India. 
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Vernacular — Dopahariya  {Sind.)y  Eat-Ula^  Bandhuli  [Beng,)y 
Tambri-.dupiri  (Afar.),  Naga-pu  (Tam.) 

A  large  annual  (4  to  5  fb.)  found  in  rice-fields  and  other  wet 
places  during  the  monsoon.  It  is  the  Naga-pu  of  Bheedc.  The 
capsules  of  this  plant  are  used  medicinally  on  account  of  their 
mucilaginous  properties  ;  they  are  subglobose,  bristly,  5-c6lled  ^ 
5-yalved,  about  half  the  length  of  the  persistent  interior  calyx, 
which  is  5-partite  and  bristly.  Each  cell  contains  from  8  to 
1 2  seeds  arranged  in  two  vertical  rows.  (See  Qartn.  Fr.,  1. 134.) 
The  plant  appears  to  have  attracted  the  attention  of  the  Hindus 
on  account  of  its  peculiar  habit  and  time  of  flowering,  and  has 
many  Sanskrit  names,  such  as  Bandhuka  and  Bandhujiva, 
living  in  association  or  groups ;  Arka-vallabha,  beloved  of  the 
san  ;  Pushparakta,  red-flowered^  &c. 


TILIACE^. 
CORCHORUS  TRILOCULARIS,  Linn. 

Fig. — Jacq.  Vind.  2,  L  173.  Trilocular  Jew's  Mallow 
{Eng.),  Oorete  triloculaire  (Fr.). 

Hab. — Asia^  Africa.    The  seeds. 

Vernacular. — Kurrd  Chuntz  {Mar.),  Pit  {Hind,,  Beng.), 
Peratti-kirai  [Tarn.),  Parinta  {Tel.).  The  seeds,  Baja-jira 
{Quz.). 

History,  Uses,  &C. —  0.  trilocularis  is  b,  small  annual 
plant  which  appears  in  the  rainy  season  along  with  C.  oKtorius, 
from  which  it  may  be  distinguished  by  its  oblong,  lanceolate 
leaves,  trilocular  capsules^  and  small  seeds ;  both  plants  are 
known  by  the  name  N&dika  in  Sanskrit.  Ainslie  mentions 
the  latter  plant  as  being  used  medicinally  by  the  Hindus,  and 
says  that  they  redace  it  to  ashes  and  mix  it  with  honey  for 
administration  in  obstructions  of  the  abdominal  viscera.  He 
also  notices  its  use  as  a  pot-herb.  According  to  Twining, 
an  infusion  of  the  leaves  forms  a  useful  fever  drink.     In  India 
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the  seeds  of  0.  tnlocularis,  which  are  bitter^  are  administered 
in  doses  of  about  80  grains  in  fever  and  obstructions  of  the 
abdominal  viscera.     A  bitter  cor  chorus  was  known  to  the 

Greeks.      Theophrastus    says     ^  iropoi/iiafrf/icwr  duk   rfjy  fnxp&rriTa 

K6pxopo9.  (H.  p.,  VII.  7.)  Pliny  (21,  106)  also  mentions 
Corchorus  as  a  poor  kind  of  pulse  growing  wild* 

Description. — The  seeds,  which  are  closely  packed  in 
the  'trilocular  capsule,  are  small,  black  and  angular ;  they 
are  generally  more  or  less  mixed  with  those  of  0.  olitorius, 
which  may  easily  be  distinguished  by  their  greater  size  (-r^th^ 
of  an  inch)  and  peculiar  shape,  which  resembles  that  of  a 
mooring  buoy. 

Corchorus  fascicularis,  Lam.,  a  native  of 
tropical  India,  Australia  and  Africa,  is  a  small  procumbent 
woody  .plant  with  oblong  or  lanceolote  serrated  leaves; 
peduncles  2 — 5  flowered,  opposite  to  the  leaves;  capsules 
linear  oblong,  nearly  terete,  rostrate,  three-celled,  about 
half  an  inch  long,  clothed  with  simple  hairs;  they  con- 
tained a  number  of  small  dark-brown  angular  seeds.  The 
whole  plant  is  sold  in  the  shops;  it  is  very  mucilaginous  and 
somewhat  astringent,  and  is  valued  as  a  restorative.  Hiran- 
,  khori  is  the  name  given  to  it  by  the  country  people,  and 
means  deer's  hoof.  In  the  Calcutta  and  Bombay  shops  it 
is  called  Bhaphali,  which  name  must  not  be  confounded  with 
Bhaphali,  the  Marathi  name  for  Peueedanum  grande,  an  urn* 
belliferoas  plant. 

C.  fascicularis  has  been  received  from  Poena,  under  the 
name  ot  Magaimithi.  C.  ArUicharus,  Eausch.,  Wight  le.  10  78^ 
is  also  sold  as  Baphal{. 

GREWIA  TILIiEFOLIA,  VaM 

Tig.— Beddome,  Fl  Syl,  1. 108. 

Hab. Western  India  to  the  Himalayas,  Burma,  Ceylon. 

Vernacular.— Bhimmi  {Hirkd.,  Beng.),  Dhiman  {Mar.), 
Thada,  Tharra  (Tarn.),  Charachi  (Tel)j  Butale  (Can.). 
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History,  UseSf  &C. — A  tree,  leaves  hoary  beneath, 
oblique  cordate^  dentate,  5-nerved,  feather  veined,  petioles 
1  inch,  pubescent,  thickened  at  the  top,  stipules  leafy,  falcate 
acuminate,  anricled  on  one  side,  flowers  yellow*  The  berries 
have  an  agreeable  acid  flavour  and  are  eaten.  Bark  thick, 
white  internally,  covered  externally  by  a  thin  grey  suber 
which  readily  peels  off,  showing  a  slightly  rough,  green 
surface  beneath,  very  mucilaginous  and  sweetish  to  the  taste. 
In  the  Goncan  the  bark,  after  removal  of  the  suber,  is  rubbed 
down  with  water  and  the  thick  mucilage  strained  from  it  and 
given  in  5  toU  doses  with  2  tolas  of  the  flour  of  Panicum 
miliaceum,  as  a  remedy  for  dysentery.  The  Sanskrit  name  of 
the  tree  is  Dharmana,  and  this  name  is  loosely  applied  to 
several  species  of  Grewia. 

The  bark  of  G.  asiatica,  Linn.,  has  similar  properties. 
The  tree  is  called  Paruaha  in  Sanskrit,  Phalsa  in  Hindi^  Shukri 
in  Bengali,  Phalshi  in  Marathi,  and  Putiki  in  Telugu.  It  is 
cultivated  for  its  acid  fruit,  which  is  one  of  the  phala-tray a  or 
fruit  triad  of  Sanskrit  writers.     (See  Pomegranate.) 

Grewia  SCabrophy  11a,  Roxb.,  with  scabrous  leaves,  stem 
and  fruit,  Khatkhati  (Afar.),  is  given  in  accordance  with  the 
doctrine  of  signatures  as  a  remedy  for  leprosy  in  the  Concan  ; 
it  appears  to  be  simply  mucilaginous  like  most  of  the  genus. 
Its  roots  are  the  alth^a  of  the  Portuguese  in  Goa,  and  are  used 
as  a  substitute  for  Althsa, 

Triumfetta. — The  plants  belonging  to  this  genus  are 
mucilaginous,  and  are  used  as  demulcents. 

The  burr-like  fruit  is  said  to  promote  parturition.  T. 
rhomboidea,  Jaeq.,  often  confounded  with  Sida  (see 
Malvaceos)  by  the  natives,  is  generally  used.  The  plants  of 
this  genus  are  the  Lappuliers  of  the  French  colonies,  and  bear 
the  signifloant  names  of  Herbe  d  cousin,  pou  de  moine,  and  tete 
i  negre.  . 


LINEiE. 
LINUM  USITATISSIMUM,  Linn. 

Fig. — Bentl.  and  Trim,,  t,  39.  Common  Flax  (Eng.),  Lin 
usuel  (Fr.). 

Hab. — Sgypt*     Cultivated  in  India.    The  seeds  and  oil. 

Vernacular.-^ A\s\f  Tisi  {Hind.),  Alishi-virai  {Tarn.),  Mosinfi 
{Beng.y,  Alashi,  Javas  (Mar.),  Atasi,  Madana-gingelu  (Tel.)^ 
Alashi  {Can.). 

History,  Uses,  &C  — Linseed,  called  in  Sanskrit  Atasf, 
appears  to  have  been  but  little  used  as  a  medicine  by  the 
Hindus.  Tbe  Mahometans  have  paid  more  attention  to  the 
plant;  they  consider  it  to  be  cold  and  dryland  that  clothes 
made  with  the  fibre  cool  the  body  and  lessen  perspiration; 
they  recommend  fumigation  with  the  smoke  for  colds  in  the 
head  and  hysteria,  and  use  the  tinder  to  staunch  haemon'hages. 
Sberriff  says  if  you  wish  to  become  thin  wear  washed  linen 
clothes  in  the  summer  but  not  in  winter.  The  flowers  are 
said  to  be  cardiacal,  the  seeds  aphrodisiacal,  and  hot  and  dry. 
Linseed  poultice  is  recommended  for  gouty  and  rheumatic 
swellings ;  as  an  emollient  the  mucilage  is  dropped  into  the 
eye;  with  honey  it  is  prescribed  in  coughs  and  colds.  The 
roasted  seeds  are  said  to  be  astringent.  In  Western  India, 
the  unripe  fruit  is  used  as  a  vegetable.  Fliickiger  and 
Hanbury  in  their  Pharmacngraphia  (p.  89)  give  a  summary  of 
the  history  of  the  plant  in  the  West,  and  trace  its  use  back  to 
the  23rd  century,  B.  C.  It  is  the  ^lyov  of  Dioscorides  and  the 
Linum  of  Pliny.*  Gallesky  (1767)  strongly  advocated  the 
use  of  Linseed  oil  in  painter's  colic  and  other  spasmodic 
affections  of  the  bowels.  In  modern  medicine  Linseed  tea  is 
much  used  <is  a  demulcent  drink  in  cough  depending  upon  an 

•  Di08.  ii..  94.    Plin.  19  ;  L  20 ;  92. 
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irritated  and  inflamed  condition  of  the  pharynx  and  upper 
part  of  the  respiratory  passages.  It  is  also  useful  in  irritation 
of  the  intestinal  canal  and  urinary  passages.  The  meal  is  one 
of  our  best  poultice  materials.  The  oil  with  an  equal  part  of 
lime  water  forms  the  well  known  application  for  burns  and 
scalds  called  Carron  oil^  and  is  also  given  internally  as  an 
aperient  in  piles^  dose  two  ounces^  morning  and  evening. 
Formerly  the  oil  boiled  to  the  consistence  of  caoutchouc  was 
used  for  the  manufacture  of  bougies,  catheters^  and  elastic 
probes.  By  interrupting  the  burning  linseed  oil  by  covering 
the  boiler^  there  remains  a  brown  turpentine-like  substance^ 
the  so-called  birdlime.     (BrannL) 

Description. — The  capsule,  which  is  globose,  splits  into 
5  carpels,  each  containing  two  seeds  separated  by  a  partition. 
The  seeds  are  of  a  flattened  elongated  ovoid  form^  with  an 
acute  edge,  and  a  slightly  oblique  point  blunt  atone  end.  They 
have  a  brown  glossy  polished  surface,  which  under  a  lens 
is  seen  to  be  marked  with  extremely  fine  pits.  The  hilum 
occupies  a  slight  hollow  in  the  edge  just  below  the  apex.  The 
testa  encloses  a  thin  layer  of  albumen  surrounding  a  pair  of 
large  cotyledons  having  at  their  pointed  extremity  a  strait 
embryo.  The  seeds  of  different  countries  vary  from  I — ^  of 
an  inch  in  length,  those  produced  in  warm  regions  being 
the  largest.  In  India  a  white  variety  is  sometimes  met  with. 
When  immersed  in  water,  the  seeds  become  surrounded  by 
a  thin,  slippery,  colourless  mucous  envelope,  which  quickly 
dissolves  as  a  neutral  jelly,  while  the  seed  slightly  swells  and 
loses  its  polish.  .  [Pharmacographia,  p  90.) 

Chemical  composition. — The  following  summary  is  extracted 
from  the  Pharmacographia : — "The  constituent  of  chief 
importance  is  the  fixed  oil  which  the  seed  contains  to  about 
Jrd  of  its  weight.  The  proportion  obtained  by  pressure  on 
a  large  scale  is  20 — 30  percent.  The  oil  when  pressed  without 
heat  and  when  fresh  has  but  little  colour,  is  without  unpleasant 
taste  and  does  not  solidify  till  cooled  to  — 20°  C.  The  com- 
mercial oil  is  dark  yellow,  and  has  a  sharp  repulsive  taste  and 
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odour,  ©n  exposare  to  the  air,  especially  after  having  been 
heated  with  oxide  of  lead,  it  quickly  dries  up  to  a  transparent 
varnish,  consisting  chiefly  of  linoxyn,  C'^  H**  O*'.  The 
crude  oil  increases  in  weight  11—12  per  cent.,  although  at 
the  same  time  its  glycerine  is  destroyed  by  oxidation. 

"  By  saponification,  Linseed  oil  yields  glycerin,  and  95  per 
cent,  of  fatty  acids,  consistii.g  chiefly  of  hnoloic  acid,  C**'  H** 
O*,  accompanied  by  some  oleic,  palmitic  and  myristic  acid. 
The  action  of  the  air  transforms  linoleic  acid  into  the  resinoid 
oxylinoleic  acid,  C'^  H*^  O^.  Linoleic  acid  appears  to  be 
contained  in  all  drying  oils ;  notably  in  that  of  poppy  seed. ' 
It  is  not  homologous  eitheir  with  ordinary  fatty  acids,  or  with 

the  oleic  acid  of  oil  of  almonds,  C*®  H^*  O^. 

I 

"  The  viscid  mucilage  of  Linseed  cannot  be  filtered  till  it 
has  been  boiled.  It  contains  in  the  dry  state  more  than  10  per 
cent-  of  mineral  substances,  when  freed  from  which  and  dried 
at  110°  C,  it  corresponds,  like  althaea  mucilage,  to  the 
formula  C>*  H^*^  0>o.  The  seeds  by  exhaustion  with  cold  or 
warm  water  afford  of  it  about  15  per  cent.  By  boiling  nitric 
acid  it  yields  crystals  of  mucic  acid.  Its  chemical  relations 
are  therefore  those  of  gum  and  not  of  soluble  cellulose.  Lin- 
seed contains  about  4  per  cent,  of  nitrogen,  corresponding  to 
about  25  per  cent,  of  protein  substances ;  after  expression  of 
the  oil,  these  substances  remain  in  the  cake. 

''  In  the  ripe  state,  Linseed  is i  altogether  destitute  of  starch, 
though  this  substance  is  found  in  the  immature  seed  in  the 
very  cells  which  subsequently  yield  the  mucilage.  The  water 
retained  by  the  air-dry  seed  is  about  9  per  cent.  The 
mineral  constituents  of  Linseed,  chiefly  phosphates  of  potas- 
sium, magnesium,  and  calcium,  amount  on  an  average  to  3  per 
cent,  and  pass  into  the  mucilage.  By  treating  thin  slices  of 
the  testa  and  itit  adhering  inner  membrane  with  ferrous 
sulphate,  it  is  seen  that  this  tegument  contains  a  small  quan* 
tity  of  tannin  •"  A.  Jori»&ea  has  pointed  out  that  a  mixture 
of  linseed  meal  and  warm  water,  when  kept  at  a  temperature 
of  25°  C,   and  then  distilled,  yields  a  distillate  containing 
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containing  hydrocyanic  acid..  {Bull.  Acad.  Boy.  B4g.  (3)  V., 
750.)  The  oil  is  obtained  by  three  methods,  cold,  drawn,  by 
the  aid  of  heat  and  expression,  and  by  the  use  of  solvents. 
Seeds  2  to  6  months  old  are  generally  used,  as  the  oil  from 
fresh  seeds  is  viscous  and  tnrbid.  (Brannt,)  Four  qualities  of 
oil  are  produced,  raw,  refined^  boiled,  and  artist's  oil. 

Comiyierce. — In  1872,  India  exported  to  the  United  King- 
dom £1,144,942  worth  of  Linseed.  In  1882  the  total  exports 
were  valued  at  more  than  £3,000,000,  and  in  1885-86  and  87 
the  average  value  of  the  exports  was  nearly  £5,000,000. 


ERYTHROXYLON  MONOGYNUM,  Roxb. 

Fig.— Cor.  PI.  i.  t.  88;  Wigid  III.  t.  48. 

Hab. — Hilly  paiiis  of  the  Western  Peninsula,  Ceylon.  Red 
Cedar,  Bastard  Sandal  {Eng.). 

Vernacular. — ^Tevadarum,  Devadarum  ( T/im. ),Adavi-goranti 
(Can.). 

E.  moiwgynum  is  a  shrub  with  pale  bark  and  cuneate 
obovate  leaves,  the  primary  nerves  of  which  are  hardly 
distinguishable  from  the  secondary,  which  latter  are  not  con- 
nected with  the  intra-marginal  nerve.  The  leaves  of  this  plant 
are  refrigerant,  and  were  largely  eaten  during  the  famine  in  the 
Madras  Presidency,  in  1877,  by  the  natives  of  several  districts 
where  it  grew  wild  in  abundance,  and  it  was  thought  probable 
that  they  might  be  found  to  contain  an  alkaloid  with  proper- 
ties similar  to  that  which  is  obtained  from  E.  "Coca.  Dr. 
Cornish  just  before  he  left  India  wrote  to  ask  Mr.  Lawson  to 
have  the  subject  investigated,  and  several  consignments  of  the 
leaves  from  the  Cnddapah  district^  were  sent  to  the  Government 
Quinologist  for  analysis,  who  found  that  they  contain  no 
anaesthetic  principle  at  all  analagous  to  Cocaine,  but  a  bitter 
and  tonic  alkaloid  which  may  have  mitigated  the  pangs  of 
hunger,     Squibb's  method  was  used  in  examining  these  leaves, 
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and  by  the  same  method^  no  difficulty  was  found  in  obtaining 
Cocaine  from  E,  Coca  grown  in  India.  The  wood  is  fragrant, 
whence  the  name  Bastard  Cedar,  and  the  bark  is  used  as  a 
tonic  in  the  Madura  district. 

Hugonia  Mystax,  Linn,,  Rheede  Hort.  Mai.  ii.,  t.  19; 
Wight  Ilh  i.,  t.  32,  is  a  rambling,  leafy,  tomentose  shrub, 
with  yellow  flowers,  found  in  the  Western  Peninsula  from  the 
Concan  to  Travancore,  and  in  Ceylon.  According  to  Rheede, 
who  calls  it  Modera  canni,  the  bruised  roots  are  used  to 
reduce  inflammatory  tumours  and  internally  as  a  febrifuge  and 
anthelmintic. 


ZYGOPHYLLEiE. 

TRIBULUS  TERRESTRIS,  Linn. 
Fig. — Wight  7c.,  t.  98.    Small  Caltrops  (Eng.). 

"Hab. — India  and  other  warm  countries.  The  fruit  and 
root. 

Vernacular. — Chota  Gokhni  {Hind.),  Gokhuri  [Beng.), 
Lahana  Gokhru  (Jfar.),  Nerunji  (Tarn.),  Negalu-gida  (Can.), 
Mitha  Gokhru,  Beththa  Gokhru  (Guz.).  Palleru-muUa,  Chiru- 
palleru  {Tel.). 

History,  Uses,  &C. — This  plant  is  the  Gokshura  and 
Ikshugandha  of  Sanskrit  writers ;  the  first  of  these  names 
signifies  "  cow's  hoof''  from  the  resemblance  of  the  cocci  when 
adhering  together  in  pairs,  as  is  frequently  the  case,  to  a 
cloven  hoof,  the  second  alludes  to  the  aroma  of  the  plant. 
The  Hindus  use  the  fruit  and  root;  they  regard  them  as  having 
cooling,  diuretic,  tonic  and  aphrodisiac  properties,  and  use 
them  in  gonorrhoea  and  dysnria.  The  root  is  one  of  the  ten 
drugs  which  go  to  form  the  Dasamula  Kvatha,  a  compound 
decoction  often  mentioned  in  Sanskrit  works.  The  ten  plants 
are   Desmoddum   gangetlcum,    Uraria    la^gopodioidsfi,    Solanum 
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Jacquini,  Solatium  iyidicum^  Trihulua  terrestria,  ^gle  Marme- 
hSfi  Calosanthes  indica,  Omelina  arborea,  Stereospermum 
siiaveolena,  and  Premna  spinosa.  The  first  five  of  these  are 
called  Hrasva  (or  laghu)  pancha  mula^  or  the  five  minor  plabts, 
and  the  last  five^  Vrihat  pancha  mula,  or  the  five  major  plants. 
According  to  Loureiro,  T.  lenestris  is  astringent. 

It  is  the  Khasak  or  Hasak  of  the  Arabs  and  Persians; 
and  is  well  described  by  Ainslie,  who  says : — "  It  is  a 
common  plant  near  the  Dardanelles/  and  is  called  in  modern 
Greek  Tp^^oXta.  Dioscorides  calls  it  Tpipokos  and  Pliny  tribulus  ; 
they  both  describe  two  kinds,  '  terrestria'  and  '  aquaticus.' 
The  latter  is  the  Trapa  natans,  Linn.,  or  Water  Chestnut.* 
In  the  Pharmacopoeia  of  India  the  use  of  T,  terrestris  as  a 
diaretic  in  Southern  India  is  noticed.'*  In  Pudukota  the 
flowers  rubbed  with  silver  are  applied  in  inflammation  of  the 
cornea.  The  action  of  this  drug  on  the  mucous  membrane  of 
the  urinary  passages  appears  to  resemble  closely  that  of  Buchu 
and  Uva  Ursi ;  it  may. often  be  advantageously  combined  with 
opium  and  hyoscyamus. 

Description. — Tribulus  terresti-is  has  a  slender  fibrous 
root,  4  to  5  inches  long,  cylindrical,  and  of  a  light  browii 
colour ;  the  odour  is  faintly  aromatic  and  the  taste  sweetish 
and  astringent.  From  the  root  spring  four  to  five  delicate 
stalks,  spreading  fiat  on  the  ground  ;  these  are  hairy  and 
extend  to  2^  feet  in  length ;  the  leaves  are  pinnated,  leaflets 
5  to  6  pairs,  nearly  round.  The  flowers  are  axillary  on  short 
peduncles,  and  composed  of  five  broad  obtuse  yellow  petals ; 
these  are  succeeded  by  a  roundish  five-cornered  fruit,  about 
the  size  of  a  marble,  armed  with  prickles ;  this  ripening 
divides  into  five  cells,  each  armed  with  4  strong  liharp  thorns 

*  Dios.  iv.,  16.  Plin.  21,  58 ;  22,  12.  Professor  Fliickiger  has  drawn 
attention  to  the  abundance  of  manganese  iii  this  plant,  a  fsct  which  haa 
been  demonstrated  by  Gorup-Besanez.  Trapa  bicornis  of  China  and  Trapa 
bispinosa  of  India  (Singh&ra)  resemble  it  in  this  respect ;  they  are  largely 
used  as  articles  of  food  in  the  East,  and  considered  cooling  in  bilious 
affections  with  diarrhoea. 
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and  containiDg  several  seeds.  The  cocci  are  wedge-shaped^ 
yellowish  when  ripe,  the  external  convex  surface  being  rough 
between  the  thorns.  When  all  fiv^e  are  in  situj  the  fruit 
presents  ten  thorns  pointing  towards  the  peduncle,  and  ten 
pointing  outwards  round  the  circumference;  the  latter  are 
developed  first.  This  may  account  for  the  statement  in  some 
books  that  each  coccus  has  only  two  spines.  The  seeds  are 
oily,  and  enclosed  in  very  hard  stony  cells.  The  taste  is 
faintly  aromatic  and  rather  agreeable. 

Chemical  composition. — An  ethereal  or  an  alcoholic  extract 
of  the  powdered  fruits  yields  to  water  a  crystalline  residue 
containing  a  body  precipitated  from  its  solutions  by  ammonia 
and  having  the  properties  of  an  alkaloid^  and  associated  with 
hydrochloric  acid  or  alkaline  chlorides.  The  fruits  also  contain 
a  fat  and  a  resin,  the  latter  probably  is  tliQ  source  of  the 
aroma  of 'the  drug,  as  it  gives  off  a  fragrant  odour  when  burnt. 
The  fruits  contain  a  rather  large  quantity  (14'9  per  cent.)  of 
mineral  matter. 

Commerce — The  fruit  is  collected  in  the  sandy  districts  of 
India;  it  is  always  obtainable  in  the  drug  marts.  Yalue^ 
Rs.  5  per  Surat  maund  of  ST^lbs. 

Tribulus  AlatUS,  DeliU.  Boise.  Fl  Orient.  I.,  902. 
Winged  Caltrops  (Eng.).  Vernacular. — Nindotrikund,  Latak 
(Bind),  Hasak  {Punj.).  The  fruits  are  used  for  the  same 
purpose  as  those  of  Tribulus  terrestris.  The  plant  is  common 
in  Sind,  the  Punjab,  and  Beloochistan.  Fruit  pyramidal, 
broadly  winged ;  cocci  hirsute,  two-seeded ;  spines  confluent. 
(Murray*) 

FAGONIA  ARABICA,  Unn. 
Fig.— Wight  III  i.,  t.  64. 

Hab. — N.-W.  India,  Sind,  Punjab,  W.  Peninsula,  Egypt. 
The  plant. 

Fernocti/ar.— Dhamasa  {Bomb.),  Ustarkhar  (fliw2.),Drama- 
hui  {Bind.). 
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History,  Uses,  &C. — This  plant  is  common  on  grain 
fields  in  the  Punjab  and  Deccan;  it  is  suflfrutescent,  much 
branched^  with  opposite  two-stipuled  leaves;  the  stipules  are 
often  thorny ;  leaflets  linear-cuspidate ;  the  wood  of  the  stem  is 
white  and  very  hard,  covered  with  a  ragged,  light  brown  bark, 
which  becomes  slimy  and  mucilaginous  when  moistened  ;  taste 
mucilaginous.  On  account  of  the  prickly  nature  of  the  plant 
it  is  called  in  Sanskrit  Dusparsha,  or  ''painful  to  the  touch/' 
Dhamdsa  has  a  great  reputation  as  a  suppurative  in  cases  of 
abscess  from  thorns,  &c. ;  it  is  also  used  for  cooling  the  mouth 
in  stomatitis,  the  juice  being  boiled  with  sugar-candy  until 
quite  thick,  and  a  small  quantity  allowed  to  dissolve  in  the  mouth 
frequently ;  the  juice  is  thought  to  prevent  suppuration  when 
applied  to  open  wounds.  Fagonia  in  Sind  and  Afghanistan  is  a 
popular  remedy  for  fever  among  the  Hill  people,  and  Dr.  J.  L. 
Stewart  states  that  i\  Bruguieri,  DC,  is  used  for  the  same 
purpose  in  the  Peshawar  valley,  and  is  given  to  children  as  a 
prophylactic  against  small-pox.  It  is  known  by  the  same 
vernacular  names  as  F.  arabica. 
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OXALIS  CORNICULATA,  Unn. 

Fig. — Wight  Ic,  t.  18 ;  Fl  Grose,  t.  451,  Horned  Wood- 
Sorrell  {Eng.),  Oxalide  comiculfe  (■^''O* 

Hab. — A  weed  of  cultivation,  Asia,  Europe,  &c.  The  plant. 

Vernacular. — Amrulsik,  Chuka-tripati  (Bind,,  Beng,), 
Ambuti,  Bhul-sarpati  (Bomb.),  Puli-yarai  (Tam,).  Puli- 
chintaku  {TeL),  Pullam-purachi-sappu  {Can.). 

History,  Uses,  &C. — This  plant,  calledin  Sanskrit  works 
Amlalonika  and  Chdngeri,  is  considered  by  the  Hindus  to  be 
cooling,  refrigerant,  and  stomachic.  The  fresh  juice  is  given 
\p  relieve  intoxication   from  Datura,  and  is  said  to  be  useful 
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in  dysentery  and  prolapsus  of  the  rectum.  (Hindu  Materia 
Medica,  JDutt.)  Chakradatta  gives  the  following  formula  for 
preparing  a  ghrita  with  the  herb  :  CharCgeri  ghrita — Take  of 
clarified  butter  4  seers,  curdled  milk  (didhi)  16  seers^  leaves 
of  Oxalis  corniculata  beaten  into  a  paste  1  seer.  Boil  together 
in  the  ustial  way,  and  prepare  a  ghrita.  The  fresh  herb 
made  into  a  poultice  with  hot  water  is  used  as  a  healing 
application  to  various  eruptions  in  the  Madras  Presidency.  In 
the  Concan  the  plant  is  rubbed  down  with  water,  boiled,  and 
.the  juice  of  white  onions  added  :  this  mixture  is  applied  to  the 
head  in  bilious  headache.  Mahometan  writers  briefly  notice 
the  plant  as  being  used  by  the  Hindus.  Ainslie  describes  it, 
and  mentions  it  use  as  a  cooling  medicine  in  doses  of  two 
teaspoonfuls  twice  a  day.  The  plant  is  a  native  of  Europe, 
and  is  called  fio<rxoipi\o  in  modern  Greek.  In  Reunion  it  is 
considered  a  laxative,  and  is  called  Petit  trefle. 

Description  — 0.  corniculata  is  one  of  the  most  trouble- 
some garden  weeds  in  India;  the  stems  are  decumbent, 
rooting ;  leaves  palmately  trifoliolate ;  leaflets  obcordate, 
pubescent ;  peduncles  2  to  5-flowered  ;  flowers  yellow,  capsule 
linear,  oblong,  many-seeded,  densely  pubescent ;  seeds  trans- 
versely ribbed.     All  parts  of  the  plant  have  an  acid  taste. 

Chemical  composition, — The  different  species  of  Oxalis  con- 
tain acid  potassium  oxalate. 

Biophytum  Sensitivum,  JDG.  Bot  Reg.  xxxi.,  t.  68, 
is  a  native  of  Tropical  India,  Asia,  Africa  and  America* 

Vernacular. — Lajri  (Afar.),  Zarir  {Ghiz.),  LajS.lu  {Hind,). 

This  plant  is  used  in  incantations.  Bumphius  sub  voce 
Gallinaria  says  of  it — '*  Ipse  enim  Acosta  narrat  et  declarat 
doctum  Bracmanem  ipsi  spopondisse  sub  conditione  magni 
certaminis,  sese  per  hanc  herbulam  effecturum  ut  mulier,  quam 
desideraret,  ilium  sequeretur,  ille  autem  tam  honestus  erat  ut 
hasce  artes  Ghristianis  vetitas,  noUet  addiscerci  nee  scriptis 
suis  inaerere."  Rhcede  says  of  it,   "  the  seeds  are  red  and 
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shining,  and  are  powdered  and  applied  to  wounds,  and  with 
butter  to  abscesses  to  promote  suppuration,  the  root  in  decoc- 
tion is  given  in  gonorrhoea  and  lithiasis." 

Averrhoa  Carambola,  LMm.,and  A.  Bilimbi,  Linn., 

Eheede,  Hort.  Mai.  Hi.,  43,  44,  45,  are  cultivated  throughout 
the  hotter  parts  of  India,  on  account  of  their  acid  fruits. 

Their  native  country  is  uncertafin,  but  some  suppose  them  to 
have  been  brought  from  the  Moluccas  by  the  Portuguese,  who 
call  them  Carambola  and  Bilimbinos.  Like  some  others  of  the 
Geraniaceas,  their  leaves  are  sensitive ;  their  fruits  are  much  used 
by  the  natives  of  India  as  an  acid  vegetable,  and  by  Europeans 
as  a  tart  fruit  and  preserve.  They  contain  much  acid 
potassium  oxalate  and  are  used  to  remove  iron  moulds.  A 
syrup. of  the  fruit  and  a  conserve  of  the  flowers  are  used  by 
the  natives  as  a  cooling  medicine  in  fever.  A.  Carambola  has 
a  yellow  angular  fruit  about  the  size  of  a  hen's  egg  ;  there  are 
two  varieties,  sweet  and  sour.  A,  Bilimbi  produces  a 
yellowish-green  fruit  with  five  rounded  lobes  about  the  size  of  a 
gherkin,  whence  the  English  name  Cucumber-tree. 

GERANIUM  NEPALENSE,  Sweet. 
Fig.— Wight  III.  i.,  153,  L  59. 
Hab. — ^Temperate  Himalaya,  Nilgiris,  Ceylon. 
Vernacular. — Bhanda  (Hind.). 

GERANIUM  OCELLATUM,  Camb. 

Fig.—Royle,  III  149,  150. 

Hab. — Sub-tropical  Himalaya,  Behar,  on  Parisnath. 

Vernacular. — Bh(inda  {Rind.). 

GERANIUM   WALLICHIANUM,  Sweet. 

Fig.— Wight  Ic.  t.  324. 

Hab. — Temperate  Himalaya,  Kuram  Valley,  Afghanistan. 

Vernacular. — Mimirdn  {Afghan.)^ 
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A  plant  called  yip^v^ov  is  mentioned  by  Dioscorides  (iii.  122,) 
having  a  fruit  like  the  the  head  of  a  crane  (y^pavoi)  •  it  appears 
to  have  been  nsed  as  an  astringent  in  certain  affections  of 
the  vagina.  Pliny  (26,  68)  mentions  three  kinds  of  this  plant 
which  havQ  been  identified  with  Erodium  maschatum,  Aiton, 
Oeranium  molle^  Linn,,  and  Oeranium  tuberosum,  Linn* 

Oeranium  Robertiamm,  Linn,,  Herb  Robert  {Eng,),  Bee  de 
grue,  Eobertin  {Fr.\  a  native  of  Europe  and  of  the  West  tem- 
perate Himalaya,  was  formerly  used  in  Europe  as  a  vulnerary  in 
hasmorrhages,  and  as  an  application  to  tumours  and  ulcers; 
internally  it  was  given  in  gravel,  jaundice  and  ague.  It  has 
a  strong  odour  and  a  bitter,  saline  and  astringent  taste*  In 
America  Oeranium  maculatum,  Linn.y  a  native  of  Canada  and 
the  United  States,  is  oflScial,  and  the  root  is  known  as  Alum 
root',  it  contains  tannic  and  gallic  acids  {i^ilden),  to  which  it 
owes  its  medicinal  properties.     {Fig. — Benth  and  Trim.  42.) 

The  Indian  Geraniums  iised.  medicinally,  the  names  of  which 
are  placed  at  the  head  of  this  article,  have  the  astringent 
properties  common  to  the  genus.  The  ^oot  of  G.  nepalense 
affords  abundance  of  red  colouring  matter,  and  is  used  for 
colouring  medicinal  oils  like  alkanet  (Ratanjot). 

Aitchison  in  his  article  upon  the  Kuram  Valley  Flora 
observes  that  the  root  of  0,  Wallichianum  is  called  Mamirau 
by  the  Afghans,  and  is  used  as  an  astringent  application  to 
the  eyes.     (Journ.  Linn,  Sac,  xviii-,  p.  26.) 

The  Arabs  call  the  wild  Geraniums  Ibrat-ur-raai  or 
Shepherd's  needle. 

RUTACE^^ 

RUTA  GRAVEOLENS,  Linn.,  var.  angustifoUa. 

Fig. — Bot.  Mag.  2311.  Garden  Rue  {Ejig.)^  Rue  des 
jardins  {Fr.). 

Hab. — Cultivated  in  the  East.    The  herb. 
Vernacular. — Sud6b  {Hind,,  Mar.,  Guz.),  Arvada  (Tarn.), 
Sadipa,  Arudu  (Tel),  Nugadali-sappu  (Can.). 
32 
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History,  Uses,  &C* — Rue  was  held  in  high  estimation 
by  the  Greeks  and  Romans.  Aristotle  in  his  History  of  Animals 
(ix.  6)  tells  us  that  the  weasel  before  fighting  with  sei*pents, 
rubs  itself  against  this  plant.  Hippocrates  considered  it  to  be 
resolvent  and  diuretic>  and  notices  it  in  his  chapter  on  female 
diseases.  Pliny  notices  it  in  several  parts  of  his  Natural 
History,  and  calls  it  one  of  the  best  medicinal  herbs.  Celsus 
says  of  Rue,  *'Urinam  movet,  sensus  excitat,  purgat,  moUit.'' 
Apuleius  (De  Ver.  Herb.)  recommends  the  following  supersti- 
tious practise  "ad  profluvium  mulieris"  ;  "  Herbam  rutam 
circumscribe  auro  et  argento  et  ebore,  et  sublatam  earn 
alligabis  infra  talum.^'  Macer  Floridus  states  that  Mithridates, 
king  of  Pontus,  used  rue  as  a  protection  against  poison  : — 

"  Obstat  pota  tnero  vel  cruda  comesta  venenis. 
Hoc  Metri dates  rex  Ponti  aeepe  probavit, 
Qui  RutK  foliis,  &c." 

Johnston,  in  his  ThaumatographiaNaturalis,  writes : — "Ruta 
libidinem  in  viris  extinguit,  auget  in  feminis.'*  The  plant  was 
hung  round  the  neck  in  the  Middle  Ages  as  a  charm  against 
vertigo  and  epilepsy ;  it  was  considered  emblematic  of  good 
luck,  and  a  protection  against  sorcery,  a  herb  dear  to  women, 
Ac.  (De  Qubernatis,) 

The  Hindus  received  the  plant  from  the  West  along  with 
the  superstitions  connected  with  it ;  they  bum  the  leaves  for 
the  purpose  of  fumigating  young  children  suffering  from 
catarrh,  and  use  a  tincture  of  them  as  an  external  remedy  in 
paralytic  affections,  and  administer  them  internally  in  dyspep- 
sia. They  consider  rue  injurious  to  pregnant  women,  an 
opinion  expressed  by  Dioscorides. 

The  Arabians  class  rue  among  their  attenuentia,  vesicatoria 
and  stimulantia.  The  author  of  the  Makhzan-el-Adwiya 
describes  three  kinds — garden,  wild,  and  mountain  rue.  He 
considers  it  to  be  hot  and  dry  in  the  third  degree,  to 
increase  the  mental  powers,  to  act  as  a  tonic  and  digestive, 
and  to  increase  the  urinary  and  menstrual  excretions.  He 
also  states  that  it  acts  as  an  antaphrodisiac  and  causes  abortion 
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when  given  to  pregnant  women.  The  diseibsea  in  which  it  is 
recommended  are  so  numerous  that  we  must  refer  the  reader  to 
his  article  "  Sudab/'  The  old  European  physicians  considered 
rue  to  be  antispasmodic^  stimulant  and  emmenagogue,  and 
prescribed  it  in  hysteria  and  flatulent  colic.  Boerhaave  extols 
its  virtues  in  promoting  perspiration. 

Rue  is  the  Herh  Grace  of  old  English  writers,  and  is  still 
much  used  as  a  domestic  remedy.  Alibert  says  of  it,  "  Cette 
plante  a  nn  grande  action  sur  le  systeme  nerveux,  et  parti- 
culi^remeut  sur  le  systeme  uterin.  Beaucoup  de  femmes  ea 
prennent  dans  les  raenstrues  laborienses."  The  dose  of  the 
powdered  leaves  is  from  ten  grains  to  a  scruple  or  more,  twice 
or  thrice  daily.  Rue  occupies  a  corner  in  most  Indian 
gardens.  It  is  largely  grown  near  Grasse  in  France,  150  to 
200  lbs.  produce  1  lb.  of  oil. 

Rue  is  an  active  irritant,  whether  applied  externally  or 
taken  internally.  It  has  been  frequently  used  with  success  to 
procure  abortion ;  sometimes  it  produces  painful  vomiting, 
always  great  prostration,  confusion  of  mind,  cloudy  vision, 
feebleness  and  slowness  of  pulse,  coldness  of  the  extremities, 
and  twitching  of  the  limbs ;  in  pregnant  women  the  drug  pro- 
duces pain  in  the  back,  bearing  down,  and  frequent  micturi- 
tion, followed  by  pains  and  abortion  about  ten  days  after 
the  commencement  of  its  administration.  Oil  of  Rue  has 
been  observed  to  produce  similar  symptoms  with  increased 
frequency  and  diminished  tension  of  the  pulse;  on  the  other 
hand,  when  an  infusion  of  the  dry  leaves  was  used,  the  pulse 
fell  from  80  to  69  in  three  hours. — ( Van  de  Warker^  Crimirial 
Abortion,  1872.) 

Description. — The  variety  angustifolia  is  thus  described 
in  the  Flora  of  British  India : — "  Leaves  petioled,  triant^ular 
ovate,  decompound,  segments  various,  corymbs  spreading, 
bracts  lanceolate,  sepals  triangular  acute,  petals  ciliate, 
capsule  obtuse,  shortly  pedicelled. 

Chemical  eomfomiion, — The  essential  oil,  when  purified  by  a 
few  rectifications!  is  somewhat  viscid ;  has  a  specific  gravity  of 
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0-837  at  18*^;  a  strong  disagreeable  odour,  like  that  of  the 
plant  ■;  a  slightly  bitter  aromatic  taste  ;  boils  at  228*^ — 280^, 
and  solidifies  between  +  1°  and  2°,  to  shining  crystalline 
laminea,  resembling  those  obtained  from  Anise  oil.  The  chief 
volatile  constituents  of  rue  are  methyl-nonylketone,  and  a  hydro- 
carbon. The  ketone,  separable  by  alkaline  bisulphites,  was 
formerly  regarded  according  to  the  investigations  of  Gerhardt 
and  of  Cahours,  as  capric  or  rutic  aldehyde,  C**^  H^°  O.  But 
Greville  Williams  has  shown  that  the  crude  oil  contains  two 
such  compounds,  viz.,  C*»  H^^  q  and  C^^  H^*  O,  the  latter  in 
comparatively  small  quantity ;  and  this  result  has  been  con- 
firmed by  Harbordt.  The  portion  of  rue  oil,  which  does  not 
combine  with  alkaline  bisulphites,  is  separable  into  a  more 
volq.tile  portion,  having  the  composition  of  Turpentine  oil, 
and  a  less  volatile  portion>  which  appears  to  be  isomeric 
with  Bornool,  but  boils  at  a  lower  temperature.  For  a  fuller 
account  of  the  chemistry  of  Rue,  see  WaWs  Did,  of  Chein., 
Vol.  v.,  p.  132. 

Commerce.-^Jiiie  is  cultivated  in  India  for  medicinal  use. 
It  is  also  imported  from  Persia.     Value,  Re.  i  per  lb. 

PEGANUM*  HARMALA,  Linn. 

Fig. — Lam,  III,,  401,  Syrian  Rue  {Eng,)^  Rue  Sauvage 
{Ft.). 

Hab. — N.-W.  India,  Western  Deccan.     The  seeds. 

Vernacular. — Hurmal,  Hurmaro,  Ispand  {Hind,,  Bomb,, 
Beng.),  Shimai-azha-vanai-virai  (Tarn.),  Shima-goranti-vittulu 
{Tel). 

History,  Uses,  &C. — In  native  works  on  Materia 
Medica,  Hurmal  is  described  as  an  alterative  and  purifying 
medicine  in  'atrabilis,  and  also  in  diseases  supposed  to  arise  from 

*  nriyavov.  The  Greeks  and  Romans  speak  of  two  kinds  of  Peganon  or 
Bue,  *  garden  '  and  *  wild,  or,  mountain  Rue,'  and  Apuleius  Platonicus  gives 
armala  as  the  Syrian  name  of  Ruia  horfensis,  or  Garden  Rue.  He  mentions 
Peganon  agrion  separately,  and  says  tlie  Italians  call  it  Ruta  montana. 
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cold  humonrs^  sach  as  palsy^  lumbagO)  &c. ;  it  is  also  said  to 
stimulate  the  sexual  system  both  in  the  male  and  female, 
increasing  the  flow  of  milk  and  menses  in  the  latter.  For 
administration  a  concentrated  decoction  is  mixed  with  sweet 
oil  and  honey,  or  the  crushed  seeds  are  boiled  in  wine  down 
to  one-fourth  of  the  original  bulk  of  the  latter,  and  the 
mixture  strained  (vide  Makhzan-el-Adwiya,  article  Hurmal). 
Dr.  P.  Gropal,  who  has  experimented  with  this  drug,  informs 
us  that  the  infusion  or  tincture  acts  as  a  stimulant  emmena- 
goguO)  and  produces  slight  intoxication  like  Cannabis  indica. 
He  gave  the  tincture  in  ^  drachm  doses  to  a  female  suSering 
from  amenorrhoea,  and  it  had  the  effect  of  producing  a  free 
menstrual  discharge;  he  further  says  that  it  is  sometimes 
used  by  the  native  midwives  to  procure  abortion.  Dr.  Gopal 
believes  that  it  has  properties  in  common  with  Ergot,  Savine, 
and  Rue.  The  equal  activity  of  watery  and  spirituous  pre- 
parations may  be  explained  by  the  fact  that  the  red  resinous 
colouring  matter  is  a  secondary  product  formed  by  the 
oxidation  of  the  alkaloid  Harmaline;  it  is  ouly  produced  after 
digestion  of  the  seeds  in  spirit.  In  Persia  P.  Harmala  is 
called  Sipand ;  when  sprinkled  upon  burning  coals  it  is 
supposed  to'  avert  the  malignant  influence  of  the  evil  eye. 
Popular  allusions  to  it  in  Persian  books  are  frequently  met 
with. 

Description. — The  drug,  as  found  in  the  bazaar,  consists 
of  the  seeds  mixed  with  a  few  pedicels  surmounted  by  the 
five-partite  calyx  and  portions  of  the  three-celled,  three- 
furrowed  capsule.  The  seeds  are  of  a  dull  greyish  brown 
colour,  irregularly  angular,  and  about  J  of  an  inch  long ; 
they  have  a  heavy  narcotic  odour  when  crushed,  and  a 
bitter  taste. 

Microscopic  structure — ^The  testa,  which  is  rough  and 
squamous,  may  be  seen  to  consist  of  two  rows  of  large  honey- 
combed cells,  the  walls  of  which  contain  brown  colouring 
matter.  The  kernel  is  greenish,  and  when  a  section  is  placed 
in  glycerine  for  examination^  it  immediately  developcs  a  fine 
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green  fluorescence;  it  consists  of  two  longish  cotyledons 
surronnded  by  albamen;  the  cell  contents  of  both  appear 
granular. 

Chemical  composition. — Some  seeds  crashed,  and  treated 
with  water  for  a  few  minutes,  produced  after  filtering  a 
pale  yellow  fluid  with  a  marked  green  fluorescence  ;  this  was 
destroyed  by  alkalies  and  restored  by  acids .  A  farther  examina- 
tion of  the  seeds  was  made  by  exhausting  them  with  rectified 
benzine,  rectified  spirit^  and  water  acidulated  with  hydro- 
chloric acid.  The  benzine  solution  was  of  a  pale  yellow  colour, 
and  upon  evaporation  yielded  a  rich  reddish  brown  oil,  haying 
no  very  marked  odour,  and  a  nauseous  taste.  The  tincture 
made  with  rectified  spirit  was  of  a  deep  red,  like  Tra.  Lavandulss 
Comp.,  very  opaque  and  highly  fluorescent.  Upon  evaporation 
it  yielded  a  soft  extract  of  the^  colour  of  Dragon's  blood,  and 
having  the  odour  of  Cannabis  iiidica.  This,  when  exhausted 
with  water,  gave  a  pale  red  solution  with  a  green  fluorescence, 
which,  when  treated  with  a  solution  of  oxalate  of  ammonia, 
threw  down  the  red  colouring  matter  and  became  pale  yellow, 
but  retained  its  fluorescence.  The  remainder  of  the  spirituous 
extract,  after  complete  exhaustion  with  water,  consisted  of  a 
soft  resin  of  a  deep  carmine  lake  colour,  having  a  heavy  nar- 
cotic odour  like  resin  of  Cannabis  indica.  The  portion  treated 
with  acidulated  water  yielded  a  pale  sherry-coloured  fluorescent 
solution,  which,  upon  evaporation,  gave  a  soft  yellow  extract, 
with  an  odour  like  honey ;  the  greater  part  of  this  dissolved  in 
rectified  spirit,  forming  a  yellow  fluorescent  solution;  this, 
after  filtration,  was  evaporated  to  a  thin  syrup,  and  upon 
cooling  formed  a  dark  brown  mass.  The  seeds  contain  two 
alkaloids,  Harmaline,  C"  H**  N^  0,  discovered  by  Qobel  in 
1837,  and  Harmine,  C  H*^  N^  O,  discovered  by  Fritszche 
in  1847.  The  yield  of  the  two  alkaloids  according  to  Fritszche 
is  4  per  cent.,  of  which  one-third  is  Harmine  and  two-thirds 
Harmaline.  These  two  substances  have  been  recently  examined 
by  O.  Fisher  and  B.  Tacaber  (ZJer.  d.  Chem.  Oes8elsch.^\88b,  400, 
406).  Harmaline  crystallises  from  its  solution  in  methylic 
alcohol  in  yellowish  scales  little  soluble  in  water  or   ether. 
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solable  in  cold  alcohol^  and  very  solable  in  boiling  alcohol ;  it 
colours  the  saliva  yellow.  It  melts  at  238®  C,  and  is  decom- 
posed; heated  with  strong  sulpharic  acid  it  forms  Harmaline- 
sulphuric  acid,  which  on  the  addition  of  water,  gives  a  fine 
blue  fluorescence.  Treated  under  pressure  with  fuming 
hydrochloric  acid  ifc  yields  Hei*matoly  which  forms  orange-red 
crystals  sparingly  soluble  in  water.  This  solution  is  strongly 
fluorescent  and  is  probably  identical  with  the  yellow  colouring 
matter  of  the  seeds.  Harmaline  forms  with  acids  crystallizable 
yellow  salts  soluble  in  water,  to  which  they  communicate  a 
remarkable  fluorescence.  Harmine  which  exists  in  the  seeds, 
is  also  obtained  by  oxidizing  ELarmaline  with  nitric  acid.  It 
crystallizes  in  colourless  needles  almost  insoluble  in  water  and 
very  little  soluble  in  cold  alcohol  or  ether;  it  fuses  at  256®  C, 
and  is  partly  sublimed  and  partly  decomposed.  Fuming 
hydrochloric  acid  converts  it  into  Harmal,  the  acid  solution  of 
which  is  fluorescent.  Oxidised  by  means  of  chromic  acid  it 
yields  Herminic  acid,  0*°  11^  N*  0*,  which  crystallizes  in 
silky  tufts. 

Commerce. — Hurmal  seed  is  imported  from  Persia,  but  the 
plant  has  been  introduced  into  India  by  the  Mahometans,  and 
in  some  places  has  run  wild.  In  Southern  India  Henna  seeds 
under  the  name  of  Iswand  are  used  as  a  substitute  for  this 
drag.    Value,  Rs.  2^  per  Snrat  maund  of  37^  lbs. 

ZANTHOXYLUM  RHETSA,  DO. 

Fig. — BJieede,  EotU  Mai.  v.,  t.  34.  Indian  prickly  Ash 
(Eng.),  Clavalier  d'Inde  {Fr.). 

Hab. — Western  Peninsula. 

Z.  ALATUM,  Roxb. 
Hab. — Sub-tropical  Himalaya. 

Z.  ACANTHOPODIUM,  DC. 

Hab. — Sub- tropical  Himalaya. 
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Z.  OXYPHYLLUM,  Edgw,- 
Hab. — Temperate  and  sub-tropical  Himalaya. 

Z.  HAMILTONIANUM,  Wall, 
Hab. — Assam  and  Burma. 

Z.  BUDRUNGA,  Wall 

Hab. — Tropical  Himalaya. 

The  carpels. 

Vernacular. — Z,  Bhetsa,  Rlietsa-maram  (Tarn.),  Rhetsa- 
maum  (TeZ.),  Jimmi-mara  (Can,),  Tisal,  Triphal,  Chirphal 
(Mar,).  Z.  alatum  and  Z.  acanfhopodivm,  Tambul  (Beng,), 
Nipali-dhanya,  Tumra,  Tejphal,  Darmar  {Hind.),  Z,  Budrunga, 
Badrang  {Hind*). 

History,  UseSi  &C. — Sanskrit  writers  call  the  carpels 
of  Z,  alatum  and  Z.  acanthopodium  by  the  name  of  Tumburu, 
which  signifies  "coriander" ;  the  fruits  of  these  trees  are  so 
similar  in  appearance  that  they  can  hardly  be  distinguished. 
They  have  the  peculiar  flavour  of  coriander,  and  are  about 
the  same  size  as  that  fruit.  In  Hindu  medicine  they  are 
considered  to  be  hot  and  dry.  The  Chinese  also  use  the 
carpels  under  the  name  of  Hwa-tseaou  or  "Pepper  flower/' 
arid  in  Japan  the  carpels  of  Z.  piperUum  are  used.  The 
Arabians  appear  to  have  obtained  the  carpels  of  Z,  alatum 
or  a/oanthopodium  first  from  Northern  India.  Ibn  Sina  under 
the  name  of  Faghireh  (open-mouthed)  describes  them  as  "a 
berry  the  size  of  a  chick  pea  containing  a  black  seed  as 
largo  as  a  hemp  sepdi  brought  from  Sakdla  in  Hindustan.^' 
Sakala  or  Sangala  was  an  ancient  town  in  the  Punjab,  near 
the  modern  SangiawalaTiba  or  Sangla  Hill.  It  is  the  Sangala 
of  Alexander,  and  was  visited  by  the  Chinese  pilgrim  Hwen 
Thsang  in  A.  D.  630;  it  had  then  a  large  Buddhist  monastery 
and  a  stupe  200  feet  high.  Haji  Zein  el  Attfr,  who  wrote  A.D. 
1368,  gives  a  similar  account  of  Fdghireh,  and  says  that  the 
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Persians  call  it  Kababeh-i-kashadeh  (open-mouthed  cubebs). 
The  fruits  of  a  Zanthoxylum  are  figured  by  Clasias  under  the 
name  of  Pagara  Avicennee  in  Ijis  Arom.  Hist.,  Bd.  1605,  p. 
185,  but  they  are  probably  those  of  Z.  Rhetsa.  The  true  Fagara 
Avicennse  is  the  Fagara  minor  of  the  old  Pharmacologists. 
Later  Mahometan  writers  speak  of  a  F^ghireh  coming  from 
South  India,  and  doubtless  allude  to  the  carpels  of  Z.  Bhetsa, 
a  large  tree  of  the  Western  Peninsula  which  derives  its 
botanical  name  from  the  Telugu  word  Rhetsa,  "  an  assembly/' 
Roxburgh  tells  us  that  the  elders  amongst  the  Telugu  people 
meet  under  this  tree  to  settle  disputes,  it  is  therefore  called 
Rhetsa- maum  or  "assembly  tree."  Z.  Budrungaf  a  tree  of  the 
tropical  Himalaya,  has  carpels  which  can  hardly  be  distinguished 
from  those  of  Z,  Rhetsa.  The  Mahometan  physicians  consider 
Faghireh  to  be  hot  and  dry,  and  to  have  astringent^  stimulant, 
and  digestive  properties.  They  prescribe  it  in  dyspepsia 
arising  from  atrabilis,  and  in  some  forms  of  diarrhoea.  The 
inhabitants  of  Southern  and  Western  India  use  the  carpels  of  Z. 
Rhetsa  as  a  condiment^  especially  with  fish;  as  a  medicine* they 
are  given  in  honey  for  rheumatism,  and  the  essential  oil  as  a 
remedy  for  cholera.  These  carpels  are  the  Fagara  major  of  the 
old  pharmacologists,  and  are  much  larger  than  those  described  by 
Ibn  Sina.  The  fruits  of  Z.  oxyphylluni  and  Z.  Hatniltonianum 
are  also  used:  they  are  so  similar  to  one  another  in  appearance 
as  to  be  hardly  distinguishable.  Besides  its  medicinal  uses, 
Fagara  minor  is  used  as  an  ingredient  in  Ouriku  (tobacco  for 
the  hukka),  and  in  the  preparation  of  ground  bait  for  fishing. 
The  bark  of  these  trees  is  tonic  and  aromatic,  and  may  be  used 
with  advantage  in  rheumatism  and  in  atonic  dyspepsia;  the 
root  bark  is  to  be*  preferred.  Heckel  and  Schlagdenhaufi^en 
{Academiedes  Sciences^  Ap.  2\8t,  1884,)  reported  that  a  crystal- 
line principle,  obtained  from  the  bark  of  a  West  Indian 
Zanthoxylum,  produced  in  frogs,  rabbits,  &c.,  general  paralysis 
and  abolition  of  the  functions  of  respiration  and  circulation. 
(See  Berberine,  p.  66,) 

Description. — The  fruits  of  Z.  alatum  and  Z.  acarUhopo- 
dium  consist  of  the  carpels  usually  dehiscing  and  empty^  but 
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Bometimes   enclosing   the   rounds    black,   shining    seed.      In 
perfect  specimens  we  find  a  slender  pedicel  supporting  the 
carpels,  which  are  noininally  four  in  number,  but  of  which  at 
least  one  or  two  are  mostly  abortive.     The  carpels  are  oval  or 
nearly   spherical,   i^gths   of  an    inch  in   longest   dimension; 
externally  they  are  of  a  bright  reddish-brown,  covered  with 
prominent  tubercles  filled  with  oleo-resin;  internally  they  are 
furnished    with    a    hard,   papery,    white    membrane,    which 
'  becomes  loose,  contracts  and  curls  up  when  the  seed  falls. 
The  drug  has  an  aromatic  taste  (at  first  like  coriander)  and  an 
agreeable   aromatic   odour.      The   fruits  of   Z,    Bhetsa    and 
Budrunga  are  of  the  same  shape,  but  as  large  as  a  pea,  and 
the  external  surface  of  the  carpel  does  not  show  the  prominent 
tubercles  above  mentioned,  but  is  finely  wrinkled,  of  a  reddish- 
brown    colour,    and   not   lined    with   a   hard    white    papery 
membrane.     The  taste  is  at  first    like  that  of  lemon  peel,  but 
afterwards  extremely  puugent  like  that  of  Z.  alatum,  producing 
much  the  effect  of  Pyrethrum  upon  the  palate.      The  fruits  of 
Z,  oxyphyllum  and  Z,  Ha^niltonianum  are  of  the  same  size  as 
those  ofZ.  alatvm,  but  sessile  and  without  prominent  tubercles ; 
they  are  of  reddish-brown  colour,  and  have  a  fine  wrinkled 
surface  like  Z.  Bhetaa ;  a  hard,  white  papery   membrane  is 
present  which  becomes  loose  and  contracts  when  the  seed  falls. 
In  taste  they  resemble  Z,  Rhetsa.     The  shining  black  seeds  of 
all  these  species  have  a  feeble  peppery  taste.     Sections  of  the 
capsules  when  magnified  show  that  their  elasticity  is  due  to  the 
presence  of  strong  bands  of  spiral  fibres.      The  dry  open  cap- 
sules when  soaked  in  water  resume  the  shape  that  they  had 
before  dehiscence. 

The  root  bark  of  Z,  Bhetsa  is  of  a  reddish -brown  colour, 
and  is  covered  with  a  light  yellow  suber,  which  easily  separates 
in  papery  flakes ;  it  has  an  agreeable  aromatic  odour  and  a 
bitter  taste. 

Chemical  composition. — The  bitter  crystalline  principle 
present  in  the  bark  of  the  Zanthoxylew,  and  formerly  called 
Zanthoj)icrite,  has  been  recognised  as  identical  with  berberine 
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by  Dyeou  Perrins.  (Trans.  Ohem,  8oc.,  1862.)  The  bark  also 
contains  a  volatile  oil  and  resins.  Dr.  Stenhouse  has  obtained 
from  the  carpels  of  Z,  alatum  by  distillation  an  essential* oil  to 
which  the  aromatic  properties  are  chiefly  due.  This  oil,  which 
when  pare  is  called  by  Dr.  Stenhouse  Zanthoxylene,  is  a  hydro- 
carbon isomeric  with  oil  of  turpentine.  It  is  colourless,  refracts 
light  strongly,  and  has  an  agreeable  aromatic  odour;  similar  to 
that  of  Eucalyptus  oil;  its  composition  is  C*^  B^.  He  also 
obtained  a  stearopten>  Zauthoxylin,  floating  on  the  water  distilled 
from  the  carpels  and  separable  from  the  crude  essential  oil. 
After  repeated  crystallizations  from  alcohol,  zanthoxylin  may  be 
obtained  in  a  state  of  purity,  aod  then  presents  the  form  of  large 
crystals  of  a  fine  silky  lustre,  insoluble  in  water,  but  readily 
soluble  in  alcohol  or  ether.  It  has  a  very  slight  odour  of 
stearine,  and  a  slightly  aromatic  tiiste.  It  distils  unchanged, 
its  fusing  point  before  and  after  distillation  remaining  the  same, 
namely,  80°  0.,  and  its  solidifying  point  78°  C.  Its  com- 
position is  C*°  H^  0*.  The  essential  oil  was  obtained  by 
Pedler  and  Warden  (1888)  by  distilling  the  crushed  carpels 
with  seeds,  in  a  current  of  steam.  The  oil  was  dehydrated  by 
fused  CaCr-'.  It  commenced  to  boil  at  175°— 176°  C,  the 
greater  part  passing  over  between  176" — 179°  C,  the  tempera- 
ture then  rose  to  181°  C.  and  rapidly  to  188°  C,  when  the 
distillation  was  stopped.  The  rectified  oil  had  a  specific 
gravity  of  '878  at  15*5  0.  Its  vapour  density  determined 
by  Meyer's  method  was  5*43.  They  were  unable  to  obtain  the 
orystallizable  ste^ropten  isolated  by  Stenhouse.  The  freshly 
distilled  oil  exposed  to  0°  G.  failed  to  deposit  any  crystals.  In 
addition  to  the  essential  oil,  they  also  detected  the  presence 
of  a  pale  yellow  viscid  non-drying  oil,  an  acid  resin,  and  a 
yellow  acid  principle,  forming  deep  yellow  solutions  with  alka- 
lies and  reprecipitated  from  its  alkaline  solution  by  acids. 

Several  species  of  £vodia  bear  capsules  very  similar  to  those 
of  Zanthoxylam,  notably  E.  frcudnifolia.  An  oil,  supposed  to 
have  been  yielded  by  these  capsules,  was  recommended  by 
Helbing  (British  Pharm.  Confer.^  1887,)  as  a  deodorant  for 
iodoform  ;  but  the  firuit  of  E,  fraidnifolia  does  not  agree  with 
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Helbing's  descriptioD,  nor  does  it  yield  an  oil  of  the  nature 
described  by  him.     The  seeds  of  B,  frcudnifolia  are  brown. 

TODDALIA  ACULEATA,  Pars. 

Fig,— Rheede,  Sort  Mai.  v.,  41 ;  Wight  III.  t  66;  Lam. 
III.  ii.,  116;  Bentl.  and  Trim,  t.  49.  Espinho  do  ladrAo 
(Part),  Patte  de  poule  (JPr.)- 

Hab. — Sub-tropical  Himalaya,  Western  Peninsula,  Ceylon. 
The  root  and  fruit. 

Vernacular, — Milakaranai  (Tarn.),  Kouda-kashinda  {Tel.)y 
K dddmiris*wel  (Cing.),  Kanch,  Dahan  {nind.)^  Limri  (Mar,), 
Kaka-toddali  (MaL). 

History,  U^es,  &C. — This  scandent  shrub  appears  to 
haye  been  one  of  the  plants  known  to  Sanskrit  writers  as 
K&nchana  or  golden,  on  account  of  the  orange  colour  of  its 
fruit.  It  was  also  called  Dahana  or  burning,  on  accountof  t^e 
pungency  of  its  berries;  both  of  these  names  are  still  in  use  in 
the  vernacular.  Rheede  says  that  the  unripe  fruit  and  root 
are  rubbed  down  in  pil  to  make  a  liniment  for  rheumatism. 
Ainslie  mentions  its  use  in  Sotithern  India.  He  says : — 
<<  Malakarunnay  {Scopolia  aculeata,  Smith,)  is  the  Tamool 
name  of  a  small  white  root  about  the  third  part  of  an 
inch  in  diameter,  the  bark  of  which  is  bitter,  pungent  and 
sub-aromatic,  and  is  considered  as  stomachic  and  tonic.  It  is 
given  in  a  weak  infusion  to  the  quantity  of  half  a  teacnpful  in 
the  course  of  the  day ;  the  leaves  are  also  sometimes  used 
for  the  same  purpose.'*  Roxburgh,  in  the  Flora  Indices, 
describes  the  plant  fully,  and  says  ;  "  That  every  part  of  this 
shrub  has  a  strong  pungent  taste;  the  roots,  when  fresh  cut, 
particularly  so.  The  fresh  leaves  are  eaten  raw  for  pains  in  the 
bowels ;  the  ripe  (unripe)  berries  are  fully  as  pungent  as  black 
pepper,  and  with  nearly  the  same  kind  of  pungency;  from 
these  the  natives  prepare  an  excellent  pickle.'*  The  fresh  bark 
is  administered  by  the  T^linga  physicians  for  the  cure  of  that 


r 


RUTACEjE.  261 

sort  of  remittent  commonly  called  "  hill  fever."  Fliickiger  and 
Hanbary  have  the  following  account  of  the  history  of  Toddaliae 
Radis: — ''It  is  from  this  and  other  species  of  Toddalia,  or 
from  the  allied  genus  Zanthoxylam^  that  a  drag  is  derived, 
which,  under  the  name  of  Lopez  root,  had  once  some  celebrity 
in  Europe.  This  drag  was  first  made  known  by  the  Italian 
physician  Bedi,  who  described  it  in  1671  from  specimens 
obtained  by  Juan  Lopez  Pigneiro  at  the  moath  of  the  river 
Zambesi,  in  Eastern  Africa,  the  very  locality  in  which,  in  onr 
times,  Toddalia  lanceolata,  Lam.,  has  been  collected  by  Dr. 
Eirk.  It  was  actaally  introduced  into  European  medicine  by 
Gaabius  in  1771  as  a  remedy  for  diarrhoea,  and  acquired  so 
much  reputation  that  it  was  admitted  to  the  Edinburgh 
Pharmacopoeia  of  1792.  The  root  appears  to  have  been  some- 
times imported  from  Ooa,  but  its  place  of  growth  and  botanical 
oricrin  were  entirely  unknown,  and  it  was  always  extremely  rare 
and  costly.  It  has  long  been  obsolete  in  all  countries  except 
Holland,  where,  until  recently,  it  was  to  be  met  with  in  the 
shops.''  In  the  Pharmacopoeia  of  India  it  is  stated  that 
Toddaliaa  Radix  is  probably  a  remedy  of  great  value  in  consti- 
tutional debility,  and  in  convalescence  after  febrile  and  other 
exhausting  diseases.  It  is  very  strongly  recommended  by  Dr. 
Bidie,  of  Madras.  The  French  in  India  use  it  under  the  name 
of  Bois  de  ronce. 

Description. — The  root  is  woody  and  in  cylindrical  flex- 
nose  pieces,  from  ^  to  2  inches  in  diameter.  The  bark  is 
about  -^^th  of  an  inch  thick,  and  consists  of  a  soft,  yellow, 
corky  external  layer,  wrinkled  longitudinally,  a  thin  bright 
yellow  layer,  and  a  firm  brown  middle  cortical  layer  and  liber. 
The  wood  is  hard,  yellow,  and  without  taste  or  smell :  its  pores 
are  arranged  in  a  concentric  manner^  and  the  medu'llary  rays 
are  numerous  and  narrow.  The  flowers  are  white,  scented,  in 
simple  or  compound  racemes,  and  are  succeeded  by  8  to  5- 
celled  orange-coloured  berries  as  large  as  a  pea,  and  having  a 
hot  peppery  taste  when  unripe.  The  dry  berries  are  dark 
brown  or  nearly  black,  and  have  a  pungent,  aromatic,  and  very 
agreeable  flavour  like  citron.     When  magnified  the  bark  shows 


262  RUT  ACE jE. 

a  number  of  large  cells  filled  with  oleo-resin.  SomeVjells 
contain  raphides.  The  vascalar  system  is  loaded  with  oleo- 
resin. 

Chemical  composition, — The  bark  contains  a  resin,  and  an 
essential  oil  in  flavour  recalling  oil  of  citron,  also  a  bitter 
principle.  In  the  aqueous  infusion,  tannic  acid  produces  an 
abundant  precipitate  of  the  bitter  principle,  which  probably  is 
of  an  indifferent  nature.  FlUckiger  and  Hanbury  were  unable 
to  detect  berberine  in  the  bark.  On  distillation  the  leaves 
yield  a  pale  yellowisb  green  limpid  oil,  having  the  odour  of 
citron  peel,  and  a  bitter  and  aromatic  taste.  The  specific 
gravity  at  17*^  C.  is  'STS ;  examined  by  polarized  light  in  a  tube 
of  200.  m.  m.  it  rotates  .15°' 30'  to'  the  left.  The  oil  has  no 
constant  boiling' point,  bu])  the  greater  part  distils  over  between 
190^  and  210^.  Metallic  aodium  has  a  slight  action  upon  it 
which  causes  a  yellow  colour,  and  a  white  deposit  in  the  oil. 
Sulphuric  acid  instantly  changes  it  to  a  rich  brown,  and  nitric 
acid  strikes  a  transient  pink.  The  oil  readily  dissolves  iodine, 
and  its  solution  in  alcohol  is  not  affected  by  ferric  salts.  It 
absorbs  dry  hydrochloric  acid  with  considerable  rise  of 
temperature  and  deepening  of  colour,  but  no  crystals  were 
observed  in  the  mixture  after  reposing  a  few  days  with  an 
excess  of  the  gas. 

MURRAYA   KCENIGII,  Spreng. 

Fig.— Wight  Ic,  LIS;  Rjxb.  Cor.  PI  IL,  t.  U2.  Curry 
leaf  tree  (Bng.). 

Hab. — Himalaya,  Bengal,  Western  Peninsula,  Ceylon. 

Vernacular, — Karhi-nimb,  Jhirang,  Jiraoi  (Mar.)y  Gora- 
nimb  {Ouz,),  Ganda-nim  (Pa?y.)j  K^atnim  (Htnd.),  Karibevu 
(Can.),  Karu-veppilai  {Tarn.),  Kari-vepachettu  {Tel.),  Bar- 
sunga  {Beng,). 

History,  Uses,  &C. — This  small  tree,  in  Sanskrit 
Saurabhi-nimba,     or    fragrant    Neera,    is     found     wild    in 
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mountainous  districts^  and  is  also  much  cultivated  for  the  sake 
of  the  leaves,  which  are  much  used  as  a  condiment*  The  bark 
and  root  have  stimulant  properties,  and  are  applied  externally 
to  parts  bitten  by  venomous  animals ;  the  leaves  are  given 
raw  in  dysentery,  and  are  also  applied  externally  to  cure 
eruptions.  {Roxh,)  Aji  infusion  of  the  toasted  leaves,  accord- 
ing to  Ainslie,  is  used  by  the  Hindus  to  stop  vomiting.  The 
plant  is  noticed  in  the  Pharmacopoeia  of  ludia  as  having  tonic 
and  stomachic  properties.  The  leaves  are  much  used  as  an 
ingredient  in  sauces  and  aill  sometimes  given  in  decoction 
with  bitters  as  a  febrifugp.  Judging  by  the  Marathi  names, 
it  must  be  one  of  the  plants  used  as  condiments  and  described 
by  Sanskrit  writers  under  the  name  of  Jarana  or  Jirana. 

Description. — The  leaves  are  pinnate  with  numerous 
leaflets  which  are  1^  inch  to  2  inches  long,  alternate,  unequally 
oblique  at  the  base,  irregularly  ovate,  serrated,  pubescent, 
upper  surface  dark  green,  jotted,  under  surface  of  a  lighter 
colour,  venation  reticulated,  petioles  reddish,  odour  powerful, 
taste  moderately  pungent,  bitter,  and  acidulous.  The  roots 
spread  widely  and  send  up  numerous  suckers ;  they  have  a 
thick  soft  bark,  the  parenchyme  of  which  is  loaded  with  oil 
globules.  It  has  an  agreeable  odour  and  ^taste  like  fresh 
ginger. 

The  leaves  yield  to  distillation  a  small  quantity  of  volatile 
oil  resembling  that  obtained  from  the  leaves  ;  of  JRgle 
Marmelos. 

Oheviieal  composition. — As  a  considerable  quantity,  28 
pounds,  of  the  leaves  had  been  previously  distilled  with  water 
and  yielded  only  a  few  drops  of  oil,  it  was  not  thoaght  necessary 
to  extract  with  petroleum  ether.  A  weighed  quantity,  80 
grams,  of  the  s«n-dried  and  powdered  leaves  was  exhausted 
with  ether,  and  a  measured  quantity  evaporated^  dried  and 
weighed,  yielded  a  greenish-black  resin  equivalent  to  7^  per 
cent,  of  the  leaves.  The  bulk  of  the  ethereal  extract  was 
allowed  to  evaporate  by  exposure  to  the  air,  and  the  residue  was 
instantly  mixed  with  freshly  ignited  pumice,   and  extracted 
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with  water.  A  measured  quantity,  evaporated,  dried  and 
weighed,  yielded  a  small  residue  equivalent  to  8  per  cent,  of 
the  resin.  The  aqueous  extract  was  slightly  acid  to  litmus, 
precipitated  by  acetate  of  lead,  darkened  by  iron  salts,  but  not 
precipitated  by  gelatine.     It  reduced  Fehling's  solution. 

The  residue  from  the  aqueous  extract  was  dried  and  exhausted 
with  alcohol,  in  which  it  was  completely  soluble.  This  alcohol 
extract  allowed  to  evaporate,  yielded  a  greenish-black 
resin,  of  bitter  taste,  and  pec^iar  odour.  It  was  freely 
soluble  in  chloroform,  bisulphide  of  carbon,  lienzol  and 
amylic  alcohol,  less  soluble  in  glacial  acetic  acid  and  petroleum 
ether,  and  almost  insoluble  in  acetic  ether.  These  solutions 
allowed  to  evaponlte  failed  to  produce  anything  crystajline,  but 
left  the  unaltered  resin.  Treated  with  sulphuric  acid  the  resin 
gives  an  emerald  green  coloration.  -It  is  readily  oxidized  and 
attacked  by  nitric  acid,  dense  red  fumes  being  evolved  with 
considerable  frothing,  forming  »  deep  red  solution,  which 
gives  a  yellow  precipitate  on  pouring  into  water,  soluble  in  a 
larger  portion  of  hot  water  with  yellow  solution.  The  remainder 
of  the  acid  solution  evaporated  to  dryness,  and  the  yellow  residue 
neutralized  with  solution  of  caustic  potash,  gives  a  deep  red 
liquid,  which  is  precipitated  by  sulphate  of  copper  and  coloured 
a  deeper  red  by  cyanide  of  potash.  It  stained  the  skin,  and 
dyed  silk  and  flax  a  yellow  colour,  the  yellow  colour  of  the 
silk  beiu^  permanent  on  washing  in  water.  On  heating  a 
portion  of  the  yellow  acid  residue  in  a  crucible  covered  with 
a  watch  glass,  a  yellow  crystalline  sublimate  was  obtained. 
These  reactions  prove  the  presence  of  picric  acid. 

The  resin  was  unaffected  by  boiling  aqueous  potash,  but 
dissolved  in  alcoholic  potash.  After  digesting  a  day,  the 
potash  solution  was  shaken  up  with  ether ;  between  the  ethereal 
and  aqueous  solution  a  layer  of  fine  crystals  was  observed,  but 
in  too  small  quantity  for  examination.  The  ethereal  solution 
evaporated  yielded  some  resin  apparently  unaltered.  A  portion 
of  the  potash  solation  poured  into  water  separated  some  resin 
as  a  greenish-yellow  powder.     Another  portion   treated  with 
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excess  of  acid  separated  the  resin  apparently  unchanged. 
The  dried  residue  of  the  ethereal  extract  was  exhausted 
with  absolute  alcohol  and  a  measured  quantity  evaporated, 
dried  and  weighed,  yielded  a  residue  equivalent  to  2^  per 
cent,  of  the  'leaves.  The  alcoholic  extract  was  completely 
soluble  in  water,  and  gave  similar  reactions  to  the  aqueous 
extract  of  the  resin.  It  was  slightly  acid  to  litmus,  and 
of  a  bitter  taste.  On  acidifying  with  salphuric  acid  and 
shaking  with  solvents,  chloroform  removed  a  slight  residue 
of  a  greenish-black  colour  and  uncrystalline.  On  concen- 
trating the  acid  solution  and  setting  aside,  a  few  granular 
crystals  separated;  these  were  washed  with  a  little  alcohol 
and  recrystallized,  forming  tufts  of  acicular  crystals.  They 
gave  a  yellow  coloration  with  caustic  potash,  but  were 
not  coloured  by  either  cold  or  warm  sulphuric  acid.  They 
were  sparingly  soluble  in  water  and  alcohol.  The  aqueous 
solution  was  precipitated  by  tannin  and  acetate  of  lead. 
It  slightly  reduced  Fehling's  solution  and  gave  an  orange 
precipitate  with  a  ferroso-ferric  salt.  It  was  not  precipi- 
tated by  Mayer's  re-agent,  nor  by  bi-iodide  of  potash. 
Ferric  chloride  produced  no  coloration  or  precipitate.  The 
mother  liquor  from  the  above  crystals  was  allowed  to 
evaporate,  and  dried  up  to  a  bitter  black  extract.  The 
crystalline  principle  is  probably  a  glucoside,  and  might  be 
provisionally  named  Koenigin.     (/.  0.  Prebble,) 


Murraya  exotica,  Linn,,  WigU  Ic.  l.  96.  China  Box, 
Honey  bush  (Eng.),  Buis  de  Chine  (Fr.),  Vern. — Bibsar 
{Hind.),  Kamini  (JBengf.),  Kounti  (Mar,)^  Naga-golngu 
(TeL),  Murchob  (Kumaon),  is  a  favourite  evergreen  shrub 
in  gardens,  which  bears  large  bunches  of  sweet-smelling 
flowers  like  orange  blossom.  It  has  pinnate  leaves  with 
coriaceous  leaflets,  much  resembling  box  leaves  in  shape, 
taste  and  odour.  De  Vrij  has  separated  a  glucoside  from 
the  flowers,  which  he  has  named  Murnujin  ;  its  compobi* 
tionisC^^H-'^O^o. 
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AtALANTIA  MONOPHYLLA,  Corr. " 

^Ig,— Wight  fc,  t  1611;  Rheede,  Hart.  Mai  iv.,  L  12 
Wild  Limo  {Eng,) 

Hab. —  Sylhet,  Western  Peninsula,  Ceylon. 
Vernacular. — Matangnar,     Mfikar-Hmbu      (Mar.),     Kat-ili- 
micham  (Tarn.),  Adivi-ninia  (Tel.),  Katunimbe-gida  (Caw.). 

History,  Uses,  &C.-i-Rhecde  says  that  an  oil  of 
the  leaves  is  cephalic,  the  root  antispasmodic,  and  the  juieo 
of  the  fruit  anti-bilious.  According  to  Loureiro,  the  root  is 
heating,  resolvent  and  stimulant. 

Ainslie  tells  us  that  a  warm,  pletisant  smelling  oil  is  pre« 
pared  from  the  berry  of  this  plant,  which  in  Southern  India 
is  considered  a  valuable  external  remedy  in  chronic  rheumatism 
and  paralysis.  In  the  Concan  the  leaf-juice  is  an  ingredient 
in  a  compound  liniment  used  in  hemiplegia.  {Vanaushadi 
rrakasha,  1,  404.) 

Description. — A.  monophjlla  is  a  large,  thorny,  climbing 
shrub,  common  on  the  hills  of  the  W.  Peninsula  and  in  Sylhet ; 
the  leaves  are  fragrant  like  those  of  the  orange ;  the  berry  ia 
globular,  yellow,  about  1  inch  in  diameter  and  divided  into 
four  cells  by  membranous  septa,  one  cell  is  generally  abortive; 
pulp  like  that  of  a  lime  but  very  scanty  ;  etich  cell  contains 
one  seed  ^  of  an  inch  long  and  ^  an  inch  broad,  having  one 
convex  and  two  flut  surfaces  like  the  segment  of  an  orange ;  the 
rind  of  the  fruit  has  a  faint  odour  of  orange  peel  and  abundant 
oil  cells.  The  oil  prepared  by  the  natives  is  obtained  by 
powdering  the  seeds,  which  are  very  aromatic  when  fresh, 
sprinkling  them  with  sweet  oil  and  expressing;  the  result  is  a 
dai-k  green,  pleasant  smelling  oil,  which  communicates  an 
a'^reeable  warmth  to  the  skin  when  rubbed  on  it.  The  seeds 
pressed  by  themselves  yield  no  fatty  oil,  but  the  press  cloths 
are  moistened  with  essential  oil.  JL  similar  preparation  is  made 
from  the  seeds  of  LimuvAa  alnUu  ^V,  ^'  -tl.,  in  the  Nilgiris,  and 
Tfc  decoction  of  tlie  leaves  ot  the  same  plant  is  applied  to 
euro  itch  ;  its  Tamil  name  is  Kuruutliu. 
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LIMONIA  ACIDISSIMA,  Unn. 

Fig.— Bheede,  llort,  Mai  iv.,  t  14;  Roxb,  Cor.  PI,  L  86. 

Hab. — Himalaya,    Behar,   Assam,    W.   Peninsula.     The 
fruit. 

Varnacular. — Bcli  (Bind,),  Tor-elaga  (TeL),  Nai-bel  {Mar., 
Can,). 

History,  Uses,  &C.— Rheede  calls  it  '  Tsjerou-katou- 
narogam,'  and  gives  *  Limonis  da  folha  cruzado'  as  tho 
Portuguese  name.  Regarding  its  medical  properties  ho  says  : 
^'  Caeterum  arboris  hujus  folia  pra^sentaneum  habentur  curanda) 
epilepsiae  remedium.  Radix  alvum  mo  vet,  sudores  expellit, 
nee  non  cruciatibus  colicis  et  cardialgia9  medetur.  Pructus 
siccati  stomachum  roborant,  ac  alimentorum  in  eo  fermenta- 
tionem  laesam  restituunt;  adhasc  acri  ex  variolis,  febribusquo 
malignis  et  pestilentialibus  contagiosa  potonter  resistunt^ 
atque  variis  venenis  pra)stantissimum  censentur  antidotum  ; 
quamobrem  magni  aastimantur,  et  ab  Arabibus  aliisve 
morcatoribus  avide  expetuntur.'^  Graham,  Drury  and  others 
copy  from  Rheede,  but  Prury  adds  that  the  fruit  is  used 
in  Java  instead  of  soap.  (0/.  Rumphius.)  This  use  of  the 
fruit  is  known  in  India,  and  is  indicated  by  the  Marathi  name 
which  signifies  "  barber's  Baol  fruit.^' 

Description* — A,  addisaima  is  a  shrub  with  tripinnate 
leaves  and  winged  petioles ;  the  root  is  yellow,  bitter  and 
aromatic ;  the  fruit  globular,  the  size  of  a  grape,  with  yellowish- 
red  rind  like  that  of  the  lime  in  structure,  and  a  scanty  very 
acid  flesh-coloured  pulp  with  some  bitterness  and  aroma ;  it  is 
four-celled,  but  usually  contains  only  three  seeds  of  tho  colour 
of  orange  pips.  The  fruit  is  eaten  as  a  stomachic  by  tho  hill 
tribes,  but  is  not  seen  in  the  Bombay  market.  Tho  cultivated 
sour  lime  in  a  dried  state  is  often  offered  in  largo  quantities. 
It  is  exported  to  the  Arabian  coasts,  where  it  is  used  as  a 
condiment  with  fish,  meat,  &c.,  being  powdered  along  with 
the  spices  commonly  used  in  cooking. 
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Paramignya  monophylla,  Wight,  III.  ».,  t.  42,  a 

Bcandeat  slirub  of  the  Sikkim  Himalaya^  Bhutan^  Tenasserim, 
W.  Peninsala;  and  Geylon,  has  a  reputation  as  an  alterative  and 
diuretic.  The  root,  which  is  the  part  used,  has  a  scabrous 
brown  bark  and  a  bitter  saline  taste ;  it  abounds  in  large 
crystals  of  oxalate  of  lime.  Prom  the  resemblance  of  the  fruits 
to  those  of  Capparia  zeylanica,  the  Marathas  call  it  Karu- 
wageti  (bitter  Wageti).  In  the  Ooncan  the  root  is  given  to 
cattle  suffering  from  bloody  urine. 

Kakkola. — This  is  the  Sanskrit  name  of  a  rutaceous 
berry,  apparently  that  of  Luvunga  SCandens,  Sam. 
The  berries,  as  sold  in  the  shops,  have  a  glandular  papillose 
exterior,  and  a  terebinthinate  odour  and  taste ;  they  vary  much 
in  size,  and  contain  from  one  to  four  dark  green,  oily  seeds 
with  a  membranous  testa,  of  the  size  and  shape  of  orange  pips. 
The  berries  are  used  in  preparing  a  perfumed  medicinal  oil 
(Kakkolaka),  and  are  sold  in  the  bazaars  of  Bengal  under 
the  name  of  Kikala;  they  must  not  be  confounded  with 
Kshirakakkoli,  a  pseudo-bulb  from  Nipal,  composed  of  from  8  to 
10  ovoid  fleshy  scales.  Kakkola  and  Kshirakakkoli  are  chiefly 
of  interest  as  being  the  only  two  constituents  of  the  Aahta^ 
varga  or  'group  of  eight  medicines'  which  are  known  to  the 
modern  Hindus.  The  Sanskrit  names  of  the  other  six  plants 
are,  Bishabha,  Jivaka,  Meda,  Mahameda,  Biddhi  and  Vriddhi. 

CITRUS,  Several  species. 

Fig. — BentUxj  and  Trim.,  it.  50  to  54.  Orange  (Eng.), 
Granger  (JPr.),  Lemon  {EngX  Oitronnier  (Fr.),  Citron  {Eng.\ 
Cedratier  (Ft.).    The  fruit. 

Hab» — ^India,  universally  cultivated. 

Vernacular. — Narangi,  Oranges;  Limd,  Lemons;  Turfinj, 
Mahalung,  Citrons  (flmd.,  Bomb.).  Kich-chilip-pazham, 
Oranges ;  Elumich-cham-pazham,  Lemons ;  Nara-dabba, 
Citrons  (Tow.).    Kich-chili-pandu,  Oranges;   Pedda^nimma- 
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panda,  Lemons;  Bijapnra,  Citrons  (Teh).    Kittale,  Oranges; 
Dodda*nimbe,  Lemons ;  Mada-lada,  Citrons  (Oan.)« 

History,  UseSi  &C. — Bitter  oranges  and  lemons  were 
introduced  into  Enrope  from  India  by  the  Arabians^  and  were 
used  by  Avicenna  and  the  early  Arabian  physicians  medicinally* 
The  sweet  orange  was  introduced  from  China  by  the  Portuguese, 
who  much  improved  it  by  -cultivation,  hence  the  European 
name  o(  PoHogallotto  for  this  orange,  and  the  Indian  Sangiara, 
a  corruption  of  Cintra,  the  name  of  a  mountain  valley  near 
Lisbon,  where  the  orange  grows  in  great  perfection.  The 
Portuguese  appear  to  have  introduced  the  Cintra  variety  of 
orange  into  India  towards  the  end  of  the  17th  centory. 
According  to  Dntt  (Hindu  Materia  Medica,  p.  126,)  the  differ- 
ent species  of  Citrus  described  by  ^Sanskrit  writers  are  as 
folloWs : — 

Jambira,  CUrue  acida,  Roxb.  Var.  3 


Limp&ka,              do. 

do. 

1 

Nimbnka,             do. 

do. 

2 

Vijapura,              do. 

do. 

7 

Madhukarkatika,  do. 

do. 

9 

Mahalunga,  Citrus  mediea, 
Karuna,  do,        do.     Var. 

Nagaranga,  Citrus  Aurantivm. 

''The  variety  of  Citrus  adda,  called  Jambira,  yields  the 
lemon  juice  used  in  medicine.  Limpaka  ia  much  used  as  a 
sauce  by  the  natives.  The  fruits  are  cut  vertically  into  two 
pieces,  and  the  fresh  juice  is  sprinkled  on  soup,  dal,  curry,  &c., 
to  which  it  imparts  a  pleasant  acid  taste  and  agreeable  flavour. 
A  pickle  of  this  fruit  in  its  own  juice  and  salt  is  a  popular  and 
effectual  medicine  for  indigestion  brought  on  by  excess  in  eat* 
ing,  or  by  indigestible  articles  of  diet.  The  fruits  are  first 
rubbed  upon  a  stone,  or  their  rind  scraped  a  little  so  as  to  thin 
it;  they  are  then  steeped  in  juice  obtained  from  other  fruits  of 
the  sort,  and  exposed  to  the  sun  for  a  few  days  with  the  addition 
of  common  salt ;  wh^n  crisp  and  of  a  brown  colour,  they  are 
preserved  in  jars.     This  preparation  is    called  Jarak  nebu 
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(digestive  lemon)  in  Bengal.  The  variety  called  Nimhuka  has 
larger  fruit  than  Limp^ka,  and  is  also  used  as  sauce^  like  the 
latter,  but  is  inferior  to  it  in  flavour  and  fragrance.  Citrus 
Awantium  is  called  Kamla  nebu  in  Bengali ;  the  variety  grown 
in  the  plains  has  an  acid  taste,  and  is  called  Narenga.  The 
Sanskrit  term  Karuna  nimbu  is  variously  translated  by  differ- 
ent authorities*  Wilson  in  his  Sanskrit  Dictionary  calls  it 
Oitrtta  decumana.  In  the  Hortus  Bengalensis  it  is  translated 
Citrus  medioa,  while  Drury  and  other  Madras  authorities  make 
it  Citrus  lirnoiium.  The  Sabdakaldruma  does  not  give  any 
synonym  or  vernacular  term  for  it^  so  that  it  is  difficult  to  say 
what  form  is  really  meant.  In  the  vernacular  the  term  Karuna 
is  applied  to  a  variety  of  Cit)tus  medica  (in  the  Makhzan-el- 
Adwiya  it  is  given  as  the  Hindi  for  Naranj),  Citnis  decumana 
has  no  Sanskrit  name.  In  the  vernacular  it  is  called  Batavi 
nebu,  from  its  having  been  orignally  brought  from  Batavia. 
Madhukarkatika  is  probably  the  sweet  lemon,  or  possibly  tho 
citron.  Lemon  juice  is  considered  cooling,  refrigerant,  stoma- 
chic and  useful  in  dyspepsia,  thirst,  fever,  &c.  Fresh  lemon 
juice  is  recommended  to  be  taken  in  the  evening,  for  the  relief 
of  dyspepsia  with  vomiting.  It  enters  into  the  composition  of 
several  carminative  medicines,  such  as  the  Hingvashtaka,  &c. 
In  rheumatic  affections,  such  as  pleurodynia,  sciatica,  lumbago, 
pain  in  the  hip  joints,  &c.  Sarangadhara  recommends  the 
administration  of  lemon  juice  with  the  addition  of  Yavakshara 
(impure  carbonate  of  potash)  and  honey.  The  root  of  the 
variety  of  Citnis  acida,  called  Limpaki,  is  one  of  the  principal 
ingredients  in  a  preparation  of  Iron  called  Yakridari  lauha.'' 
The  genus  Citrus  famishes  three  out  of  the  five  acid  fruits 
{Phaldmla-panckaka)  of  Sanskrit  writers,  viz,,  limes,  oranges, 
and  citrons  ;  the  other  two  are  tamarinds  and  sorrel.  Maho- 
metan writers  divide  the  genus  Citrus  into  Utrunj,  citrons ; 
Niranj,  oranges;  and  Limu,  lemons;  they  describe  two  varie- 
ties of  Citron — the  large,  which  is  broad  and  obtuse  at  tho 
base,  and  the  small,  both  ends  of  which  taper  equally  ;  both 
are  yellow  and  fragrant,  but  the  perfume  bf  the  small  variety 
is  greatest;  the  rind  of  both  is  bitter;  the  pulp  of  the  small 
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bitter,  of  the  large  sweet.     Citron  rind  is  said  to  be  hot  and 
dry,  the  pulp  cold  and  dry  if  acid^  bat  cold  and  moist  if  sweet ; 
the  seeds^  leaves,  and  flowers  hot  and  dry.     The  jnice  is  de- 
scribed as  refrigerent  and  astringent^  and  is  said  to  be  digestiTe 
and  to  check  bilious  vomiting  ;  the  rind  is  tonic  and  digestivoy 
and  is  best  administered  preserved  with  honey  or  sugar.    The 
author  of  the  Makhzan-el- Adwiya  states  that  if  the  rind  of  a 
citron  be  steeped  in  a  vessel  of  wine  it  will  convert  it  into 
vinegar.     He  also  quotes  a  Mahometan   Hadis  (tradition),  to 
the  effect  that  Satan  will  not   enter  a  house  in  which  citrons 
are  kept.     The  essential  oil  is  extracted  by  means  of  sweet  oil 
from  the  powdered  rind,  it  is  considered  hot  and  dry,  and  is 
'  used  as  a  stimulating  liniment.     The  essential  oil  of  the  flowers 
and  leaves  is  extracted  in  the  same  way,  and  is  considered  to 
have  the  same  properties.     The  seeds  are  generally  stated  to  be 
alexipharmic.    With  regard  to  oranges,  the  Mahometan  writers 
describe  the  best  Jcind  as  large»  thin-skinned,  and  smooth ; 
they  say  that  the  rind  and  flowers  are  hot  and  dry,  the  pulp 
cold  and  dry,  and  recommend  the  fruit  in  colds  and  coughs, 
when  febrile  symptoms  are  present;  it  is  best   administered 
baked  with  sugar.     The  juice  is  valuable  in  bilious  affections, 
and  stops  bilious  diarrhoea.     The  orange  is  the  safest  of  the 
acid  fruits ;  the  peel  is  useful  for  chocking  vomiting,  and  the 
prevention  of  intestinal    worms.     Orange   poultice  is  recom- 
mended in  some  skin  affections,  such  as  psoriasis,  Ac.    Oranges 
are  considered  to  bo  alexipharmic  and  disinfectant ;  orange  water 
stimulating  and  refreshing.     The  essence  is  extracted  by  oil 
from  the  rind  and  flowers,  and  is  used  as  a  stimulating  liniment. 
Lemons  are  stated  in  the  Makbzan-el-Adwiya  to  be  of  many 
kinds;  those  which   are  thin-skinned  and  about  the  size  of  a 
hen's  e^^  are  most  esteemed ;  others  are  described  as  ovoid  and 
as  large  a^  a  goose  egg.     Of  all,  the  juice  is  the  most  valuablo 
part ;  the  peel  has  the  same  properties  as  orange  peel,  but  is 
w^ker.     The  juice  is  stated  to  bo  cold  and  dry,  or,  according 
to  some,  cold  and   moist ;   to  bo  detergent,  useful  in  bilious 
headaches,  and  vonwting  caused  by  excess  of  bile ;  to  purify 
the  blood  in  scorbutic  states  of  the  system ;  preserved  with 
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sn^r  or  honey  tomons  arc  recommended  for  sore  throat,  and  are 
considered  to  act  as  a  detergent;  they  are  administered  before 
purgatives  to  prepare  the  body  for  them,  and  afterwards  to 
check  excessive  action.  Hakims  pretend  to  dissolve  jewels 
and  pearls  in  the  jnice,  and  also  in  that  of  the  citron.  The 
seeds  are  said  to  be  alexipharmic^  and  the  leaves  to  have 
the  same  properties  as  those  of  the  citron.  Sweet  times 
and  crosses  with  the  orange  and  citron^  prodaced  by  tying 
the  trees  together,  are  considered  inferior  in  medicinal 
properties.  Gibson  tells  as  that  the  Aruit  of  OUrus  Ber^ 
pamia  (the  common  sour  lime  of  India)  eaten  daily  with 
8alt,  is  a  remedy  of  the  utmost  importance  in  enlargement  of 
the  spleen.  Dr.  Aitkin  {Brit.  Med.  Journ.,  Oct.  4>  1884,  653,)  . 
reports  that  a  decoction  of  lemons  proves  to  be  a  very  valuable 
remedy  in  the  treatment  of  ague.  A  dose  is  prepared  by  cut* 
tiug  a  lemon  into  thin  slices,  adding  three  teacupfuls  of  water, 
boiling  until  reduced  to  one  teacupful,  and  allowing  the  decoc- 
tion to  stand  all  night  in  the  open  air,  when,  after  being 
strained,  it  is  ready  for  administration,  and  should  be  given  the 
first  thing  in  the  morning.  This  statement  lends  interest  to 
fm  investigation  by  M.  Tanret  of  some  immediate  principles  in 
the  rind  of  the  bitter  orange.     {See  Chemical  conip,) 

MicroBcopie  structure  of  Orange  and  Lemon  Peel. — ^The 
epidermis  exhibits  numerous  stomata ;  the  parenchyme  of  the 
pericarp  encloses  large  oil  cells,  surrounded  by  small  tabular 
cells.  The  inner  spongy  tissue  consists  of  branched  cells 
separated  by  intercellular  spaces.  The  outer  layers  of  the 
parenchyme  contain  numerous  solid  yellow  bodies,  which 
probably  consist  ot  Hesperidin ;  large  crystals  of  oxalate  of 
calcium  are  also  to  be  seen,  and  in  the  interior  tissue  vascular 
bundles*  ^ 

Ohemical  composition,. — The  following  estimates  of  citric  acid 
in  East  Indian  limes  has  been  kindly  furnished  to  us  by 
Mr.  G.  W.  R.  Griper,  F.  C.  S.,  of  Calcutta  :— 

Ysty  Ohholonga,  a  large  oblong  fruit  with  a  rough  skin  of 
a   reddish-yellow   colour   {Citrus   rmdica,  Itoxb.).     One   fruit 
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contains  approximately  100  c.  o.  juice,  =  6*3  per  cent,  acid 
calculated  eus  citric. 

2ndy  China  Pdti,  a  round  small  fruit  with  a  smooth  skin  of  a 
yellow  colour.  (Gitru$  adda,  Boxb.,  var.  1.)  One  fruit  contains 
40 — 50  c.  c.  juice  =  6*5  per  cent,  acid  calculated  as  citric. 
50  of  these  limes  gave  69  fl.  oz.  juice. 

9rd,  Kdghazi,  a  small  oblong,  smooth-skinned  fruity  green- 
ish to  yellow  in  colour.  {Oitrus  acida,  Roxb.,  var.  2.)  One 
fruit  contains  18 — 25  c.  c.  juice  =  6'4  per  cent,  acid,  calcu- 
lated as  citric. 

4ih,  Pdti,  a  small  round  smooth-skinned  fruit  of  a  yellow 
colour.  {Citrus  acida,  Roxb.y  var.  1.)  One  fruit  contains 
about  40  c,  c.  juice  =  7  per  cent,  acid,  calculated  as  citric. 

Sth,  Oora,  an  oblong  rough-skinned  fruit  of  a  greenish 
colour.  {Citrus  acida,  Boxb.,  var.  3.)  One  fruit  contains  about 
40 — 50  c.  c.  juice  =  5*6  per  cent,  acid,  calculated  as  citric. 

6th,  Sharbati  (Sweet  lime),  a  round  smooth-skinned  fruit 
of  a  pale  yellow  coloui'.  {Citrus  adda,  Roxb.  var.  9.)  One 
fruit  contains  about  60  c.  c.  juice  =  0*1  per  cent,  acid,  calcu- 
lated as  citric. 

The  white  spongy  inner  coating  of  lemons,  as  well  as  other 
fruits  of  the  genus  Ci<ru#,  contains  a  bitter  principle,  Hespe^ 
ridin,  discovered  by  Lebreton  (J.  Pharm,  XIX.,  377),  of  which 
E.  Hoffmann  obtained  5  to  8  per  cent,  from  unripe  bitter 
oranges.  He  extracted  them  with  dilute  alcohol,  after  they 
had  previously  been  exhausted  by  cold  water.  The  alcohol 
should  contain  about  1  per  cent,  of  caustic  potash ;  the  liquid 
on  cooling  is  acidulated  with  hydrochloric  acid,  when  it  yields 
a  yellowish  crystalline  deposit  of  hesperidin,  which  may  be 
obtained  colourless  and  tasteless  by  recrystallization  from 
boiling  alcohol.  By  dilute  sulphuric  acid  (1  per  cent.) 
hesperidin  is  broken  up  as  follows : — 

Ca«  H«»  0*«    =    C»«  H»*  Ofi  C«  H>«0« 

Hesperidin  Hesperetin  Glucose. 

Hesperidin  is  very  little  soluble  even  in  boiling  water  or  in 
ether,  but  dissolves  readily  in  hot  acetic  acid,  also  in  alkaline 
S5 
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solutions,  the  latter  then  turning  soon  yellow  and  reddish. 
Pure  hesperidin,  as  presented  to  one  of  us  by  Hoffmann, 
darkens  when  it  is  shaken  with  alcoholic  perchloride  of  iron, 
and  turns  dingy  blackish  brown  when  gently  heated  with  it. 
Under  the  same  name  Wiedemann  has  described  a  principle 
obtained  from  unripe  oranges  differing  from  ordinary  Hesperi- 
din  in  some  respects,  especially  in  being  insoluble  in  alcohol. 

Jlesperetin  forms  crystals  melting  at  223*^  C,  soluble  both  in 
alcohol  or  ether,  not  in  water;  they  taste  sweet.     They  are 
split  up  by  potash  into  phloroglucin  and  Eesperetic  add,  C*^ 
H*^  0*.     On  addition  of  ferric  chloride,  thin  slices  of  the 
peel  are   darkened,   owing  probably  to   some   derivative   of 
hesperidin  or  to  hesperidin  itself.     The  name  hesperidin  has 
also  been  applied  to  yellow  crystals  extracted  from  the  Pomelo, 
Citrus   decumana,  Linn.,  the  dried  flowers  of  which   afford 
about  2  per  cent,  of  this  substance.     It  is,  as  shewn  in  1879 
by  B.  Hoffmann,  quite  different  from  hesperidin  as  described 
above;   he  calls  it  Naruigin,,  and  assigns  to  it  the  formula 
0^3  H  «*  0 » *  +  4  OH'^.    Naringin  is  readily  soluble  in  hot  water 
or  in  alcohol,  not  in  ether  or  chloroform.     Its  solutions  turn 
brownish  red  on   addition  of  ferric  chloride.     Lemon  juice  in 
addition  to  citric  acid  contains  3  to  4  per  cent,  of  gum  and 
sugar,  and  2*28  per  cent,  of  inorganic  salts,  of  which,  accord- 
ing to  Stoddart,  only  a  minute  proportion  is  potash.     Cossa, 
on  the  other  hand,  who  has  recently  studied  the  products  of 
the  lemon  tree  with  much  care,  has  found  that  the  ash  of  dried 
lemon  juice  contains  64  per  cent,  of  potash,  besides  15  per 
cent,    of   phosphoric  acid.     Stoddart  has   pointed    out    the 
remarkable  tendency  of  citric  acid  to  undergo  decomposition, 
and  has  proved  that  when  lemons  are  kept  for  six  months  the 
acid  rapidly  decreases  in  quantity  and  finally  ceases  to  exist, 
having  been  all   split   up   into   glucose  and   carbonic   acid. 
Lemon  juice  may  with  certain  precautions  be  kept  unimpaired 
for  months  or  even  years.     {Pharmaeographia,  2nd  Ed.,  p.  11 6.) 
To   prevent  fermentation   it  should   be  heated,   strained  to 
remove  albumen,  and  stored  in  well  filled  bottles.     In  the 
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Calcutta  market  lime  juice  prepared  by  native  manufacturers, 
and  preserved  with  a  small  amount  of  salicylic  acid,  is  largely 
sold.  Juice  contaiuing  less  than  25  grains  of  free  citric  acid 
per  fluid  ounce  ia  not  passed  for  Government  purposes,  and  the 
amount  of  salicylic  acid  has  been  fixed  at  one*fifth  of  a  grain 
per  fluid  ounce.  Some  experiments  were  recently  made  by  one 
of  us  on  concentrating  lime  juice  to  one-fourth  its  original 
volume  in  order  to  facilitate  transport.  It  was  found  that  the 
loss  of  acidity  in  conducting  the  operation  in  metallic  dishes 
over  a  naked  flame,  and  on  the  water  bath  at  varying  tempe- 
ratures, with  constant  stirring  was  53' 2  to  28*8  grains  per 
gallon.  The  same  juice  concentrated  without  heat  in  vacuo 
over  H^  SO*,  indicated  a  loss  of  only  9*2  grains  due  to  volatile 
acids.  In  the  experiments  in  which  heat  was  employed  the 
total  loss  of  acidity,  though  really  partly  due  to  volatile  acids, 
was  calculated  as  citric  acid,  and  to  render  the  results  compar- 
able the  loss  in  vacuo  over  H'-^  SO*  was  also  calculated  as  citric 
acid.  On  the  large  scale  without  using  vacuum  pans  a  greater 
loss  occurs.  Warnecke  found  5 '85  per  cent,  of  ash  in 
immature  orange  fruit,  3*90  per  cent,  in  the  pulp  of  the  ripe 
fruit,  and  5'28  per  cent,  in  orange  peel  when  the  white  inner 
tissue  had  been  removed.  According  to  Boussingault,  orange 
petals  contain  5*00  per  cent,  of  sugar  capable  of  reducing 
copper  solution.  Several  species  of  the  genus  yield  an  inferior 
gum  resembling  cherry-tree  gum.  By  various  ^treatment  of 
an  alcoholic  extract  of  the  peel,  M.  Tanret  has  succeeded 
in  separating — 

(a)  A  crystalline  acid,  insipid  and  non-volatile,  insoluble 
in  water  and  ether,  slightly  soluble  in  cold  alcohol,  but  more 
soluble  in  boiling  alcohol  and  chloroform,  and  having  a 
composition  represented  by  the  formula  C**  H®^  0**; 

(ft)  A  crystalline  resinous  body,  extremely  bitter,  nearly 
insoluble  in  cold  water,  but  freely  soluble  in  boiling  water  and 
in  ether,  alcohol  and  chloroform,  and  having  a  composition 
approximating  to  that  of  hesperetic  acid ; 

(c)  A  crystalline  glucoside,  isomeric  with  hesperidin^  and 
named  isohesperidin. 
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-  {d)  Hespendin ;  and  (<?)  a  glncoside  to  which  the  bitter- 
ness of  the  peel  is  attributed^  and  which  has  been  named 
*^av/rantiamarin**'  Aurantiamarin  is  soluble  in  all  propor- 
tions in  water  and  in  alcohol^  but  is  insoluble  in  ether  and 
chloroform.  It  is  the  natural  solvent  of  hosperidin  and  the 
bitter  resin  (6).  {Oomptes  Bend,  cii,,  518;  Pharm.  Joum. 
1886.)  The  sugar  produced  when  hespendin  and  isohespe- 
ridin  are  split  up  under  the  action  of  acids  is  a  mixture  of 
glucose  and  insodulcite.     (Bull.  Soc.  Chim.  xlix.,  1.) 

The  rind  of  the  lemon  yields  the  oil  of  lemon  of  commerce. 
The  most  delicate  scented  oil  is  procured  by  the  sponge  process 
in  use  in  Italy  and  Sicily.  After  soaking  in  water  to  which  a 
little  soda  has  been  added,  the  fruit  are  taken  up  singly^  and 
firmly  pressed  against  a  large  and  hard-grained  sponge.  Two 
or  three  sharp  turns  of  the  wrist  causes  the  sponge  to  rupture  the 
oil  cells  in  the  rind,  and  the  sponge  absorbs  the  exuded  oil.  The 
sponge  is  pressed  from  time  to  time,  and  the  expressed  liquid 
allowed  to  settle,  when  it  separates  into  three  layers,  the  oil 
floating  on  the  surface,  bright  and  clear.  In  Southern  France, 
an  instrument  called  an  ^cuelle  is  used,  which  consists  of  a 
shallow  pan  studded  on  its  concavity  with  strong  blunt  spikes, 
and  having  a  receptacle  at  its  lowest  part  for  the  oil,  and  a  lip 
on  one  side.  In  using  the  instrument  the  fruit  is  rolled  by  the 
hand  gently  and  quickly  over  the  spikes,  when  the  oil  sepa- 
rates and  collects  in  the  reservoir.  Another  plan  of  obtaining 
the  oil  is  expression.  The  process  of  distillation  is  also  used, 
but  the  product  is  inferior.  A  combined  process  in  which 
the  6cuelle  and  distillation  methods  are  used  has  been  intro- 
duced, and  it  is  claimed  that  while  the  product  is  equal  in 
quality  to  that  yielded  by  mechanical  means,  the  yield  is 
nearly  double.  One  thousand  lemons  yield  from  320  to  400 
grams  of  oil,  and  about  ten  gallons  of  raw  juoe.  Pure  oil  of 
lemons  contains,  according  to  Bouchardt  and  Lafont,  besides 
a  little  cymene,  several  hydrocarbons,  C*^  H'*,  the  most 
abundant  of  which  is  a  citrene  boiling  at  about  178^  C,  and 
having  a  rotatory  power  exceeding  +  105,®  and  yielding  a  solid 
optically  inactive  dihydrochloride. 
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Oil  of  limes^  derived  from  the  rind  of  C.  Limetia,  is  obtained 
in  a  similar  manner  to  oil  of  lemons^  which  it  somewhat 
resembles 

Orange  peel  oil,  the  essence  or  oil  of  Portugal  of  commerce, 
ia  also  obtained  in  a  similar  manner.  Wright  has  isolated  from 
the  oil  aterpene  Hesperidene.     (/.  Ohem.  80C.9 1873,  p,  549.) 

Prom  the  flowers  of  different  varieties  of  the  Orange,  oil  0/ 
Orange  flowers  is  obtained.  Genuine  orange  flower  oil,  the 
Oleum  Neroli  of  pharmacy,  is  obtained  by  the  maceration  or 
absorption  process  from  the  flowers  of  the  sweet  or  bitter 
orange.  By  aqueous  distillation  of  the  flowers  oils  are  also 
obtained,  but  inferior  in  aroma  to  that  yielded  by  the  first 
mentioned  methods.  Thus  C.  Aurantium  yields  oil  of  neroli, 
the  flowers  of  0.  bigaradia,  or  Seville  orange,  neroli  bigarade ; 
while  the  leaves  and  young,  unripe  fruit  of  different  varieties 
of  Citrus  yield  neroli  petit  grain.  (Bra nut.) 

Orange  flower  water  is  used  in  pharmacy,  and  a  tea  made 
from  orange  flowers  is  much  used  in  French  domestic  medicine. 

Commerce. — The  various  species  of  Citrus  are  cultivated 
in  most  parts  of  India.  The  kinds  usually  met  with  are  : 
several  varieties  of  Mandarin  orange;  the  common  sweet 
orange;  several  varieties  of  sour  lime;  the  sweet  lime;  the 
citron ;  and  a  fruit  which  appears  to  be  a  cross  between  the 
sour  lime  and  orange.  Besides  these  we  have  the  Shaddock 
or  Pummelo  in  abundance,  and  occasionally  sweet  citrons 
from  the  Persian  Gulf,  and  sweet  oranges  from  Suez  or 
Zanzibar.  Sour  limes  in  a  dried  state  are  exported  to  Arabia, 
where  they  are  used  as  a  condiment  with  fish,  meat,  &c. 

^GLE  MARMELOS,  Corr. 

Fig. — BentL  and  Trim.^  t.  55.  Bael  tree  (Eng.),  Egle 
marmel  {Fr.),     The  fruit,  bark,  leaves  and  root. 

Hab* — India. 

Vernacular. — Bfl  (Hind.,  Beng.,  Bomb,),  Vilva-pazham 
[Tarn.),  Bilva*pandn  {TeU),  Bilapatri  [Can,),  Bilinu-phal(Gi*2f.). 
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History,  Uses,  &C. — This  is  a  sacred  tree  amongst  the 
Hindus^  its  leaves  being  used  in  the  worship  of  Siva.  On  this 
account  it  is  to  be  found  cultivated  everywhere  in  Hindu 
gardens.  It  is  considered  sacrilegious  to  destroy  it ;  enormous 
quantities  of  the  leaves  are  gathered  for  use  in  the  temples  at 
certain  seasons*  In  ancient  Sanskrit  poems  it  is  frequently 
alluded  to  as  an  emblem  of  increase  and  fertility,  it  is 
considered  to  be  very  auspicious  (ati-mangalya).  The  baton 
of  the  Vaisya  or  third  caste  of  Hindus  is  obtained  from  this 
tree.  The  fruit  is  the  subject  of  several  Solar-phallic  myths. 
Hindu  physicians  regard  the  unripe  or  half  ripe  fruit  as  astrin- 
gent, digestive,  and  stomachic,  and  prescribe  it  in  diarrhoea 
and  dysenteiy.  The  ripe  fruit  is  considered  aromatic,  cooling 
and  laxative.  A  thick  sherbet  of  the  ripe  fruit  has  a 
reputation  among  Europeans  as  an  agreeable  laxative;  the 
dose  is  a  tumbler-full.  The  dried  pulp  of  the  fruit  is  called 
Vilva  peshika  in  Sanskrit.  The  root  bark  is  used  as  a  remedy 
in  hypochondriasis,  melancholia  and  palpitation  of  the  heart 
(diseases  supposed  to  be  caused  by  deranged  air) ;  it  is  one  of 
the  Dasamula  or  ten  plants  {viie  Tribulus  terrestris).  The 
fresh  juice  of  the  leaves  is  given  with  honey  as  a  laxative  and 
febrifuge ;  it  is  used  in  asthmatic  complaints,  and  with  the 
addition  of  black  pepper  in  anasarca  with  costiveness  and 
jaundice;  moreover,  in  external  inflammations  it  is  given  to 
correct  the  supposed  derangement  of  the  humours.  The 
Mahometans  use  the  Bel  as  a  medicine,  and  Muhammad  bin 
Zakarieh  describes  it;  they  consider  the  ripe  fruit  to  be  hot 
and  dry,  the  very  young  fruit  cold  in  the  second  degree,  and 
the  half  ripe  fruit  cold  in  the  first  and  dry  in  the  second 
degree ;  its  properties  are  described  in  the  Makhzan-el-Adwiya 
as  cardiacal,  restorative,  tonic  and  astringent;  it  is  directed  to 
be  combined  with  sugar  for  administration  to  prevent  its 
giving  rise  to  piles.  The  pulp  of  the  half -ripe  fruit  baked 
and  mixed  with  sugar  and  rose  water  when  given  on  an  empty 
stomach  is  said  to  be  a  good  remedy  for  diarrhoea.  Garcia 
d'Orta,  physician  to  the  Viceroy  of  Qoa  in  the  16th  century, 
describes   the   Bel   fruit   under  the   name  of  Marmelos    de 
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Benguala,  and  mentions  its  nse  in  dysentery.  Bontius  also 
mentions  it.  Rheede  in  his  Hort.  Malab.  (Vol  iii.,  p.  37,) 
notices  its  use  on  the  Malabar  Coast.  Rumphius  remarks  that 
the  gum  is  like  cherry  gam,  it  tastes  at  first  sweet  but  after- 
wards slightly  acrid.  He  also  tells  us  that  the  Chinese  make 
an  extract  of  the  leases  and  young  fruit  which  they  use  for 
adulterating  opium.  Ainslie  and  the  author  of  the  Bengal 
Dispensatory  quote  Rheede,  but  give  no  farther  information 
upon  the  use  of  the  fruit  in  dysentery.  In  1853,  Sir  B. 
Martin,  writing  in  the  Lancet  (Vol.  II.,  p.  53,)  called  the 
attention  of  the  profession  to  it;  finally,  in  1869,  it  was  made 
oflBcial  in  the  Pharmacopoeia  of  India,  where  it  is  recommended 
as  a  remedy  of  much  value  in  atonic  diarrhoea  and  dysentery 
and  in  the  advanced  stages  of  those  diseases,  in  irregularity  of 
the  bowels,  and  in  habitual  constipation.  In  the  Concan  the 
small  unripe  fruit  (Bal  belphal)  is  given  with  fennel  seeds  and 
ginger  in  decoction  for  piles;  a  compound  pill  containing  two 
parts  each  of  B41  belphal,  Mimusops  eUngi  fruit,  and  galls,  one 
part  each  of  nutmegs,  cloves,  saflfron,  nagkesar  and  mace,  is 
used  as  a  remedy  for  diarrhoea;  the  dose  is  one  pill  for  a  child 
.  and  three  for  an  adult.  Two  tolas  of  the  juice  of  the  bark  is 
given  with  a  little  cummin  in  milk  as  a  remedy  for  poverty  of 
the  seminal  fluid.  The  best  preparation  of  Bael  fruit  is  a 
marmelade  made  from  the  full  grown  but  still  tender  fruit  cut 
in  thin  slices;  it  keeps  well,  which  is  not  the  case  with  the 
conserve  made  from  the  pulp  of  the  ripe  fruit  usually  met  with 
in  the  shops* 

Description. — The  fruit  is  a  large  berry,  2— -4  inches  in 
diameter,  variable  in  shape,  being  spherical  or  somewhat 
flattened  like  an  orange,  ovoid,  or  pyriform,  having  a  smooth 
hard  shell ;  the  interior  divided  into  10 — 15  cells,  each  contain- 
ing from  6 — 10  woolly  seeds,  consists  of  a  mucilaginous  pulp, 
which  is  very  aromatic,  each  seed  is  surrounded  by  a  clear 
tenacious  mucus.  The  commercial  article  is  entire  or  in  dried 
slices,  having  on  the  outer  side  a  smooth  greyish  brown  shell, 
enclosing  a  hard  orange  brown  gummy  pulp,  in  which  the 
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cells  and  seeds  may  be  seen  ;  the  latter  are  oblong  and  com- 
pressed^ aboat  3  lines  long^  and  covered  with  whitish  hairs ; 
the  dried  pulp  has  a  mucilaginous,  acid,  and  slightly  astringent 
taste,  and  a  very  agreeable  aroma,  resembling  that  of  elemi. 

Microscopic  structure, — The  rind  is  covered  with  a  grey 
cuticle  or  bloom,  and  further  shows  two  layers,  the  one 
exhibiting  not  very  numerous  oil  cells,  and  the  other  and  inner 
made  up  of  sclerenchyme.  The  tissue  of  the  pulp  consists  of 
large  cells.  In  the  epidermis  of  the  seeds  certain  groups  of 
cells  are  excessively  lengthened  and  constitute  the  woolly  hairs 
already  noticed. 

Chemical  composition. — As  stated  in  the  Pharmacographia, 
the  dry  pulp  moistened  with  cold  water  yields  a  red  liquid 
containing  chiefly  mucilage  and  (probably)  pectin,  which 
separates  if  the  liquid  is  concentrated  by  evaporation.  The 
mucilage  may  be  precipitated  by  neutral  acetate  of  lead  or  by 
alcohol,  but  is  not  coloured  by  iodine.  It  may  be  separated 
by  a  filter  into  a  portion  truly  soluble  (as  proved  by  the 
addition  of  alcohol  or  acetate  of  lead)  and  another,  compre- 
hending the  larger  bulk,  which  is  only  swollen  like  Traga- 
canth,  but  is  far  more  glutinous  and  completely  transparent. 
Neither  a  per  nor  a  proto  salt  of  iron  shows  the  infusion  to 
contain  any  appreciable  quantity  of  tannin*  Warden  remarks 
that  the  ripe  and  unripe  fruit,  when  moistened  with  a  solution 
of  ferric  chloride  gives  a  marked  tannic  acid  reaction,  strong- 
est in  those  portions  of  the  pulp  next  the  rind,  the  clear 
mucilage  surrounding  the  seeds  he  found  to  have  an  acid  reac- 
tion, to  contain  lime  and  to  afford  no  tannin  reaction.  War- 
necke  found  2*08  per  cent,  of  ash  in  Bael  fruit,  and  8*72 
per  cent,  in  the  pulp  separated  from  the  rind.  The  wood  has 
the  following  percentage  composition : — 

Soluble  potassium  and  sodium  compounds *16 

Phosphates  of  calcium  and  iron  *1S 

Calcium  carbonate    • 2-16 

Magnesium  carbonate , '19 

Rilica  with  sand  and  other  impurities *01 

— {Warth.,  Indian  Forester  X.,  p.  63.) 
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28  lbs  of  the  fresh  leaves  submitted  to  distillation  in  the 
usual  manner,  rapidly  yielded  one  ounce  of  a  thin  mobile 
oil  of  a  faint  yellowish-green  colour  and  neutral  reaction, 
which  had  a  peculiar  aromatic  odour  and  slightly  bitter 
'taste.  ^  It  had  a  specific  gravity  of  0'885  at  32^  C.  and  a 
boiling  point  of  1 75*^  C.  Examined  with  the  polariscope  it 
turned  a  ray  of  polarized  light  to  the  loft  (a)^  =  — 22*87. 
The  oil  was  miscible  with  carbon  bisulphide  in  all  proportions, 
readily  soluble  in  alcohol,  and  one  part  in  three  of  84  per  cent, 
alcohol.  It  gave  a  reddish-brown  colour  with  sulphuric  acid, 
a  deep  brown  with  sulphViric  aCid  and  potassium  bichromate,  a 
reddish  coloration  with  fuming  nitric  acid.  It  dissolved 
picric  acid  when  slightly  warmed,  and  the  solution  had  a  deep 
orange  colour;  on  cooling  crystals  were  deposited.  With  a 
solution  of  bromine  in  chloroform  it  formed  a  colourless 
solution.  Dissolved  in  carbon  bisulphide,  and  nitric  acid  1*2 
added,  the  upper  layer  of  bisulphide  showed  a  greenish  colour 
and  the  lower  of  acid  a  red  colour.  The  oil  dissolved  iodine 
with  explosive  action,  and  was  soluble  in  glacial  acetic  acid. 
(H,  U.  Hoyles.) 

Commerce. — Value,  dry  fruit,  |  to  Re.  1  per  100;  green 
fruit  6  as.  per  100;  dry  pulp,  Rs.  20  per  cwt.  The  Bombay 
market  is  chiefly  supplied  from  the  Deccan,  The  fruits  are 
usually  small  and  not  suitable  for  the  preparation  of  the  con- 
serve ;  for  this  purpose  the  large  cultivated  fruit  of  Bengal 
should  be  obtained  in  a  fresh  condition.  Season  -November 
and  December. 

FERONIA   ELEPHANTUM,  Corr. 

Fig.— Roxb.  Cor.  PL,  t.  141;  Wight  Jc,  L  15.  Wood 
Apple  {Fjiig.)y   Pommior  d*  elephant  (Fr.). 

Hab. — India.     The  leaves,  fniit  and  gum. 

Vernacular. — Kowit,  Kavitha  {llihd.j  Mar.)^  Kathbel  ( Beng.), 
Nila-vilara  (Tarn.),  Kotha  (Om.),  Ryalada  (Can,),  Nela-velnga 
(Tel.), 

36 
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History,  Uses,  &C. — The  Wood  apple,  or  Elephant 
apple,  so  called  because  the  frait  is  like  an  elephant's  skin,  in 
Sanskrit  Kapittha  (on  which  monkeys  dwell)  and  Kapipriya 
(dear  to  monkeys),  is  mot  with  throughout  India,  and  is  culti- 
vated for  the  sake  of  the  fruit,  which  is  edible.  The  Hindus 
consider  the  unripe  fruit  to  be  a  useful  astringent  in  diarrhoea 
and  dysentery,  and  proscribe  the  ripe  fruit  in  affections  of  the 
gums  and  throat.  It  is  called  Dadhiphala  in  Sanskrit,  as  its 
taste  is  compared  with  that  of  Dadhi  or  coagulated  milk. 
The  leaves  are  aromatic  and  carminative.  The  author  of  the 
Makhzan-el-Adwiya  says  that  the  leaves  are  very  astringent, 
and  hiibve  the  taste  and  odour  of  Tarragon.  He  describes  the 
fruit  as  cold  and  dry  in  the  second  degree,  refreshing,  astrin- 
gent, cardiacal  and  tonic,  a  useful  remedy  in  salivation  aad 
sore  throat,  strengthening  the  gums  and  acting  as  an  astrin- 
gent; sherbet  made  from  the  fruit  increases  the  appetite,  and 
has  alexipharmic  properties.  The  pulp  applied  externally  is  a 
remedy  for  the  bites  of  venomous  insects  ;  if  not  obtainable, 
the  powdered  rind  may  be  used  Ainslie  mentions  the  use  of 
the  fruit,  leaves,  and  gum.  He  says  that  the  latter  supjilies 
the  place  of  gum  Arabic  in  Lower  India,  and  is  prescribed  by 
Tamool  practitioners  to  relievo  tenesmus  in  bowel  affections. 
The  Foroaia  clcphantum  is  the  Balong  of  the  Portuguese.  It 
is  mentioned  in  the  Bengal  Dispensatory  and  Pharmacopoaia 
of  India,  but)  no  further  information  as  to  its  properties  is  to 
be  gathered  from  those  works.  The  fruit  .when  cultivated, 
attains  a  diameter  of  four  inches.  The  gum  forms  part  of  the 
country  gum  which  is  sold  in  the  bazars.  It  is  the  Dadhittha- 
rasa  o£  Sanskrit  writers.  Under  the  name  of  Pancha-kdpittha^ 
or  five  products  of  the  Poronia,  the  Hindus  prepare  a  medicine 
which  contains  tho  flowers,  bark,  root,  leaves  and  fruit  of  the 
tree.  The  country  people  pound  the  leaves  with  curds  and 
apply  the  mixtui'e  to  the  whole  body  as  a  remedy  for  heat  of 
blood  supposed  to  be  caused  by  bile. 

Description. — The  ordinary  wood  apple  is  globose,  one- 
ccIIclI,   ab'.)ut   J^    inches  in  diumeL(;r,    covered  with   a  Kcurfy 
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epidermis,  which  is  of  a  light  grey  or  dirfcy  white  colour; 
beneath  the  epidermis,  the  rind  is  dull  green,  woody  and 
granular,  much  more  fragile  than  that  of  the  B61.  The  odour 
when  ripe  is  aromatic,  and  resembles  that  of  melon.  1?here 
are  about  500  seeds  in  each  fruit  of  a  bland  taste  and  free 
from  bitterness ;  they  are  embedded  in  a  pale  greyish-pink 
pulp,  and  are  of  an  oblong  compressed  form,  with  thick  fleshy 
cotyledons,  and  a  radicle  pointing  away* from  the  hilura.  The 
leaves  have  from  5 — 7  leaflets,  cuneate,  or  obovate  with  a 
crenate  tip;  they  smell  aromatic.  The  root  bark  is  thick, 
white  and  starchy  ;  it  has  the  odour  of  the  leaves  and  contains 
essential  oil.  The  gum  is  in  tears  or  irregular  masses, 
yellow  or  brownish ;  dissolved  in  water  it  forms  an  almost 
tasteless  mucilage,  much  more  viscid  than  that  of  gum 
Arabic  made  in  the  same  proportions.  The  solution  red- 
dens litmus,  and  is  precipitated  by  alcohol,  oxalate  of 
ammonia,  alkaline  silicates,  perch loride  of  iron,  but  not  by 
borax.  Moreover,  the  solution  is  precipitated  by  neutral 
acetate  of  lead  or  caustic  baryta,  but  not  by  potash.  If  the 
solution  is  completely  precipitated  by  neutral  acetate  of  lead, 
the  residual  liquid  will  be  found  to  contain  a  small  quantity  of 
a  different  gum,  identical  apparently  with  gum  Arabic,  inas- 
much as  it  is  not  thrown  down  by  acetate  of  load.  If  the  lime 
is  precipitated  fi*om  the  Feronia  mucilage  by  oxalate  of 
potassium,  the  gam  partially  loses  its  solubility  and  forms  a 
turbid  liquid. 

Chemical  composition. — The  larger  portion  of  Feronia  gum 
is  not  identical  with  gum  Arabic ;  when  examined  in  a  column 
of  50  mm.  length,  it  deviates  the  ray  of  polarised  light  0°-4  to 
the  right, — not  to  the  left,  as  gum  Arabic.  Gum  Arabic  may 
be  combined  with  oxide  of  lead;  the  compound  (arabate  of 
lead)  contains  30*6  per  cent,  of  oxide  of  lead,  whereas  the 
plumbic  compound  of  Feronia  gum  dried  at  110®  C.  yields  only 
14-76  per  cent,  of  Pb  O.  The  formula  2  (O*^  H^*  0»»)  2  Pb 
+2  (C*«  H'^'^  0»*)  supposes  14-2  per  cent,  of  oxide  of  lead. 
Feronia  gum  repeatedly  treated  with  fuming  nitric  acid, 
produces  abundant  crystals  of  mucic  acid.     Dried  at  110°  C.  it 
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yields  about  17  per  cent,  of  water.  The  ash  anionnts  to  about 
3*56  per  cent.     {Pharmacographiay  p,  212.) 

The  pulp  of  the  fruit  contains  citric  acid  and  mucilage.  If 
the  pulp  is  thoroughly  dried  in  a  water  bath,  and  then  covered 
with  water  for  about  five  minutes,  an  almost  pure  solution  of 
citric  acid  is  obtained  and  recognised  by  the  osual  reagents ;  if 
left  in  contact  with  water  for  a  longer  period,  the  gum  b^ins 
to  enter  into  solution.  The  dried  pulp  contains  15  per  cent, 
of  citric  aoi(l,  and  a  small  quantity  of  deliquescent  ash  consist- 
ing of  potassium,  calcium  and  iron  salts. 

The  leaves  yield  to  distillation  a  small  quantity  of  essential 
oil  similar  to  that  obtained  from  Bael  leaves.  {See  Jfigle 
Marmelos.) 

Commerce. — ^The  gum,  or  rather  the  mixed  gums  of  which 
Peronia  gum  forms  a  part,  is  known  as  Ghati  gum.  In  London 
these  mixed  gums  are  known  as  Amrads,  and  the  term  Ghati  is 
applied  to  the  gum  of  Conoemyus  laiifolla.  The  term  Ami*ad 
is  unknown  in  India,  and  appears  to  be  of  African  origin,  and 
to  be  applied  to  coloured  Acacia  gums. 

SIMAEUBE^. 

BALANITES  ROXBURGHII,  Planch. 

Fig. — Wight  Ic,  t  274.  Egyptian  myrobalan  (ISiig.), 
Balanite  Agihalad  (Fr.), 

Hab. — Drier  parts  of  India,  Egypt.     The  fruit. 

VernacAilar, — Hingan,  Ingua,  Hingol  [Hiiid,),  Hingon 
{Beng.)i  Nanjundan(!Paw.),Giiri,Ringri  {TeL)^  Hingana  (Mar,), 
Hingoria  (Ouz.). 

History,  Uses,  &C. — This  plant  is  sacred  to  Isis,  who 
is  represented  with  a  crown  of  it  in  her  hand.  In  Egypt  it 
was  also  a  symbol  of  farewell  and  hope  given  to  dying  people^ 
The  seeds  are  found  along  with  other  fruit  seeds  in  tlie  Egyp- 
tian tombs.     The  Greeks  appear  to  have  become  acquainted. 
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yvith  the  tree  through  the  Egyptians,  amd  it  ia  mentioned  by 
Hippocrates,  Theopbrastus,  Strabo  and  Dioscorides  under  the 
name  of  Persea — ^tpirea,  Dioscoridea  says  that  the  dried 
leaves  are  applied  to  blood  eruptions,  and  that  tlie  fruit  is 
often  infested  by  an  insect  celled  K^voKokuatrov,  Latin  writers 
also  notice  the  tree  being  sacred  to  Isis,  and  Pliny  (15,  13,) 
says  that  Alexander  gave  orders  that  the  victors  should  be 
crowned  with  it  in  the  games  which  he  instituted  in  honour  of 
Perseus  at  Memphis.  The  fruit  appears  to  have  been  occa- 
sionally confounded  by  the  ancients  with  the  Persica  or  peach, 
as  it  is  sometimes  described  as  edible.  Baillon  says  that  in 
Egypt  the  ripe  fruit  is  called  "  desert  date**  and  the  unripe 
"  Egyptian   myrobalan."     The   African    Arabs   call   the   trfee 

'  El  Heylyg^  and  use  the  pulp  as  a  detergent,  and  the   bark 

to  poison  fish.  In  Senegambia  the  leaves  are  used  as  a  vermi- 
fuge, and  the  roots  and  fruit  as  a  purgative.     ( Curre  et  Lejanne, ) 

\  In  India  Balanites  is  the  Ingudi  or  Ingua  of  Sanskrit  writers, 

(  who  also  call  it  T^pasa-taru  and   Munipddapa,   "  anchorite's 

tree/'  because  the  Gums  prepare  from  the  seeds  an  oil  for  the 
lamp  which  they  use  in  the  ceremony  of  Ouru^iijpdsana,  or 
initiation  of  a  Hindu  by  his  spiritual  guide.  Another  name 
for  the  fruit  is  Gauri-tvac,  which  seems  to  connect  it  with  the 

I  worship  of  Gauri  or  Isani,  the  Indian  goddess  of  abundance, 

the  earth,  the  soldi  or  power  of  Isvara  or  Mahadeva,  in  whose 
honour  bombs  made  with  the  shell  are  exploded.  The  festival 
of  this  goddess,  called  Kiiyayanivrat^  is  conducted  by  women 
at  the  vernal  equinox ;  an  interesting  description  of  it  under 
the  name  of  the  Gangore  festival  will  be  found  in  Tod's  Bajas^ 
than  (Vol.  I.,  p.  570).  In  all  parts  of  India  a  boat  is  used  as 
described   by  Herodotus  in  the  Isis  worship  at  Busiris,  and  by  I 

Tacitus  in  the  Brtha  worship  among  the  Suevi  in  Germany. 
At  the  Ganpati  festival  in  India,  Gauri  is  worshipped  in  the 
form  of  a  comucopoeia-shaped  bouquet  of  leaves  and  flowers, 
and  a  similar  emblem  appertained  to  the  Demeter  or  Ceres  of 
the  Greeks.     Gauri  also  holds  in  her  hand  a  Lotus  flower  as  | 

emblematic  of  reproduction.  The  leaves  of  Balanites  are  the 
Hingupatri  of  modern  Sanskrit  writers,  but  the  true  Hingu- 
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patri  was  doubtless  the  AsafcBtida  leaf.  In  the  Concan  and  in 
other  parts  of  India  where  this  tree  is  unknown,'  the  oil  for 
the  Guru-updsana  ceremony  is  obtained  from  TmmmaUa 
Catappat  a  tree  which  is  not  a  native  of  any  part  of  India 
except  perhaps  the  eastern  borders  of  Bengal. 

The  nnripe  fruit  of  Balanites  is  found  in  the  druggist's  shops 
in  many  parts  of  India,  and  is  used  as  a  purgative  and  anthel- 
mintic, the  dose  being  half  of  the  pulp  of  a  single  fruit ;  in 
smaller  doses  of  from  2 — 20  grains  it  is  expectorant.  The  bark, 
unripe  fruit,  and  leaves  are  given  to  cattle  as  an  anthelmintic. 
The  physiological  action  of  the  bark  and  fruit  is  similar  to  that 
of  the  genus  Polygala,  and  a  few  drops  of  a  tincture  of  the 
fruit  is  as  efficient  an  emulsifier  as  Tincture  of  Senega.  The 
kernel  yields  a  bland  fatty  yellow  tasteless  oil,  which  is 
applied  to  burns  and  sores.  ^ 

Description. — The  fruit  is  Jin  ovoid  drupe,  about  two 
inches  long,  by  IJ  inch  broad,  having  a  nearly  smooth,  fragile 
epicarp,  marked  by  ten  shallow  longitudinal  grooves ;  the 
greenish  soapy  mesocarp'is  traversed  by  numerous  bundles 
of  vascular  fibres,  and  is  adherent  to  the  pentagonal,  thick, 
woody  shell.  The  descending  seed  contains  under  its  coats 
a  thick  ex-albuminous  embryo,  with  plano-convex  cotyledons 
sometimes  unequal,  bilobed  or  corrugate,  and  a  short  superior 
radicle.  As  found  in  the  shops,  the  fruit  presents  a  wrinkled 
appearance,  and  is  of  a  greenish-yellow  colour,  having  been 
gathered  a  little  before  maturity. 

Chemical  composition. — The  bark  yields  a  principle  similar 
to,  if  not  identical  with  saponin.  [See.  Saponaria. )  The  oil 
{Zachun  oil  of  Africa)  has  a  sp.  gr.  of  *9185  at  15*5^  C,  and 
congeals  at  zero.  It  yields  94*4  per  cent,  of  crystallized  fatty 
acids  melting  at  31^,  and  with  a  mean  combining  weight  of  277. 
Sulphuric  acid  produces  a  brown  colour  not  altered  by  stirring. 
With  Massie's  nitric  acid  test  the  oil  becomes  opaque,  and  is  only 
slightly  darkened  in  tint ;  the  lower  part  of  the  oil  becomes 
white  and  solid  with  a  green  ring  where  it  touches  the  acid. 
Heated  with  a  third  of  its  weight  of  nitric  acid,  it  changes. 
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to  a  light  orange  liquid^  and  when  left  to  oool  becomes  solid 
in  a  few  honra.  It  is  a  slow  drying  oil,  and  is  readily' bleached 
in  sunlight.  There  are  some  points  of  resemblance  between 
it  and  that  of  Arachis  hypogoea.  The  seeds  yield  to  solvents 
a  little  more  than  50  per  cent. 

The  pulp  of  the  fruit  contains  organic  acids  1*8  per  cent., 
saponin  1*32  per  cent.,  besides  mucilage  and  sugar. 

PICRASMA  QUASSIOIDES,  Benn. 

,  Hab. — Sub-tropical  Himalaya,  South  China.  The  wood 
and  bark. 

Vernacular. — Kashshing  {Hind,). 

History,  Uses,  &C.— A  small  tree  or  large  bush  with 
unequally  pinnate  leaves,  and  the  aspect  and  foliage  of 
Ailantus;  it  bears  axillary  stalked  tsymes  of  small  dioecious 
or  polygamous  jBowers,  which  have  the  calyx  four  or  five 
parted.  The  fruit  is  a  pea-like  red  drupe  and  is  edible. 
Royle  first  drew  attention  to  the  bark  and  wood  as  being 
quite  as  bitter  as  quassia,  and  Stewart  states  that  the  leaves 
are  used  in  the  Punjab  to  cure  scabies  and  the  wood  to  kill 
insects.  The  bark  has  been  recommended  by  Macardieu 
as  a  febrifuge,  and  under  the  name  of  Brucea  (Nima)  quas-^ 
sioidcs,  the  plant  is  noticed  as  a  likely  substitute  for  quassia 
in  the  Indian  Pharmacopoeia.  In  this  work  the  bark  is 
said  to  be  sold  under  the  name  of  Bliarangi  in  Bengal,  but 
this  wo  are  unable  to  confirm,  as  several  samples  of  bharangi 
which  we  have  obtained  in  Bengal  and  elsewhere  all  proved 
to  be  tho  roots  and  stems  of  Clerodendron  senatum. 

Description. — The  wood  consists  of  pieces  of  tho  larger 
branches  from  3  to  6  inches  in  diameter,  and  is  covered  with 
a  dark -brown  bark,  which  has  a  somewhat  netted  surface, 
and  is  marked  by  transverse  scars.  On  rubbing  off  the  outer 
layer  of  subcr  an  olive-green  surface  is  exposed.  Tho  bark 
from  a  stem  of  3  inches  in  diameter  was  J  inch  thick  and  very 
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compact.  The  wood  and  bark  are  of  a  light  yellow  colour ; 
in  the  former  a  transverse  section  shows  numerous  fine,  close, 
medullary  rays,  which  intersect  well  marked,  irregular,  con- 
centric  rings.  The  centre  of  the  stem  is  occupied  by  a  cylinder 
of  pith — iu  short,  in  appearance  and  taste  the  drug  bears 
a  close  resemblance  to  quassia. 

Under  the  microscope  a  transverse  section  of  the  bark 
exhibits  an  outer  layer  of  brown  suber,  within  which  are  two 
or  three  rows  of  empty  transparent  cells^  followed  by  8  to  10 
rows  of  cells  containing  chlorophyll;  these  are  succeeded  by 
the  liber  tissue,  which  is  divided  into  layers  by  about  six  rows 
of  yellow  stone  cells.     Lastly  comes  the  cambium  layer. 

The  medullary  rays  consist  of  about  15  vertical  layers  of 
cells;  the  single  layers  contain  from  one  to  five  rows  of  cells. 
The  tissue  of  the  bark  contains  resinous  deposits  and  crystals 
of  oxalate  of  lime,  which  are  so  numerous  towards  the  exterior 
portion  that  they  produce  opaque  patches,  visible  to  the  naked 
eye. 

The  wood  so  closely  agrees  with  the  microscopic  description 
of  quassia  by  Pocklington  {Pharm.  Jn,  (3)  7.,  321,  Year-Book, 
1875,  p.  190),  that  we  think  it  unnecessary  to  reproduce  the 
particulars. 

Chemical  examiniation, — Our  experiments  indicate  that  the 
wood  contains  a  crystallizable  principle,  probably  quassiin,  a 
fluorescing,  bitter,  resin-like  principle,  and  at  least  one  other 
non-crystallizable,  bitter,  resinous  body,  probably  the  uncrystal- 
lizable  quassiin  of  Adrin  and  Mordeaux.  There  are  several 
points  of  interest  connected  with  the  examination  of  P.  qxtas' 
sioides  to  which  we  would  refer.  Firstly,  the  wood  is  not  so 
bitter  to  the  taste  as  ordinary  quassia  wood.  Secondly,  the 
authors  of  the  Pharniacographia  state  that  they  obtained 
7*8  per  cent,  of  ash  from  quassia  wood  dried  at  100°  €•;  the 
ash  of  P.  quasswiiles  obtained  by  us  amounted  to  only  1  '7  per 
cent.  Thirdly,  a  watery  solution  of  ordinary  quassia  wood 
is  stated  to  display  a  slight  fluorescence,  especially  if  a  little 
caustic   lime   has  been   added.     According  to  Fliickiger  and 
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Han  bury  this  is  apparently  due  to  quassiin.  We  have  repeated 
the  experiment  with  a  sample  of  ordinary  quassia  wood  with 
negative  results.  The  P.  qua^sioides  wood  when  treated  with 
water  or  alcohol  affords  solutions  which  display  a  very  marked 
greenish  fluorescence.  Regarding  the  content  of  quassiin 
it  appears  to  vary  cbnsiderably.  A,  Christensen  {Arehiv.  der 
Pharm.  (3)  XX.,  481,)  states  that  he  found  the  amount 
to  vary  greatly,  some  specimens  yielding  scarcely  any. 
Stills  and  Maisch  give  the  yield  at  0*1 6  to  0*05  per  cent. 
{ Natio7ial  Dispensatory. )  The  authors  of  the  Pharmacographia 
at  about  O'l  per  cent.  MM.  Adrin  and  Mordeaux — (Repert. 
der  Pharm.  XI.,  246—50)  obtained  0-125  to  0-15  per  cent,  of 
white  crystalline  quassiin.  Oliveri  and  Denars  (Gazetta  Chim. 
ItaL  XIX.,  1 — 9)  obtained  only  0*03  percent,  of  the  pure  prin- 
ciple. While  Goldschmiedt  and  Weidel  in  1 877  failed  to  isolate 
quassiin,  they  obtained  however  a  yellow  resin,  the  presence 
of  which  had  been  previously  noticed  in  the  wood  by 
Fliickiger  and  Hanbury.  The  amount  of  erystallizable  prin- 
ciple present  in  the  wood  we  examined,  we  are  unable  to 
accurately  give ;  as  a  rough  approximation  we  do  not  consider 
that  it  would  amount  to  more  than  >02  to  '03  per  cent,  as  an 
outside  limit. 

Regarding  the  methods  of  analysis,  extraction  of  the  wood 
by  alcohol,  and  subsequent  boiling  of  the  dry  alcoholic  extract 
with  water,  coucentrating,  and  precipitating  with  tannin, 
appears  to  give  the  best  results,  as  far  as  a  crystalline  pA^duct 
is  concerned. 

In  order  to  ascertain  whether  any  of  the  Jaborandi  alkaloids 
were  present  in  the  wood  or  not,  we  made  the  following 
experiments : — An  alcoholic  extract  of  the  wood  was  digested 
with  water  acidulated  with  one  per  cent,  hydrochloric  acidt 
the  solution  filtered  from  insoluble  resinous  matter,  and 
evaporated  to  a  small  bulk.  When  cold  the  deep  yellow 
solution  was  precipitated  with  phosphomolybdic  acid,  filtered, 
and  the  precipitate  washed  with  water  containing  a  trace  of 
hydrochloric  acid.  The  precipitate  was  then  treated  with 
37 
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baryta  water,  the  excess  of  barium  removed  by  CO-,  and  the 
liquid  with  precipitate  evaporated  to  dryness.  The  residue 
was  then  boiled  with  96  per  cent,  alcohol.  On  evaporating  off 
the  alcohol  a  yellow  non-crystalline  varnish- like  residue  was 
left.  This  residue  was  bitter,  partly  soluble  in  water,  and 
responded  to  the  usual  alkaloidal  re-agents.  The  amount 
obtained  did  not  exceed  a  trace. 

The  method  of  extraction  above  described  was  subsequently 
modified  in  the  following  manner : — 

An  alcoholic  extract  obtained  from  2C3  grams  of  the  wood 
was   digested  at  a   gentle   heat  for  some  hours  with   water 
acidulated   with  2  per  cent,  of  hydrochloric  acid.     The  deep 
yellow  solution  was  filtered,  rendered  alkaline  with  ammonia, 
and  agitated  with  chloroform.     The  separated  chloroform  was 
then  agitated  with  dilute  hydrochloric  acid,  the  acid  liquid 
decanted,  made  alkaline  with  ammonia,  and  again  agitated 
with  chloroform ;  and  this  operation  was  repeated  a  second 
time.     Finally  the  chloroform  was  evaporated  off,  and  left  an 
amber-colourednon-crystalline,  transparent  varnish-like  residue. 
In  water  this  extract  was  only  slightly  soluble,  but  in  water 
acidulated  with  a  few  drops   of  nitric  acid,   it  was  wholly 
soluble,  with  the  exception  of  a  few  flakes.     On  spontaneous 
evaporation  of  the  nitric  acid  solution  a  yellowish  non-crystalline 
residue  was  obtained,  not  easily   soluble  in  cold  96  per  cent, 
alcohol,  slightly  soluble  in  cold  water,  and  not  wholly  soluble 
in  warm  water.     An  aqueous  solution  was  of  a  deep  yellow 
colour  and  possessed  the  following  properties :  Taste  distinctly 
pungent,   very    slightly   bitter  and   acrid.      With   alkaloidal 
group  ro-agents  very  marked  precipitates  were  obtained  ;  with 
very  dilute  solution,  however,  phosphomolybdic  acid  was  one  of 
the  few  re-agents  which  afforded  a  reaction.     Prohde*s  re-agent 
gave   no   colour  reaction  in  the  cold  or   on  heating.     The 
physiological  action  of  the  principle  was  tried  by  the  following 
experiments: — A    solution    containing    '0009    gram    of  the 
principle  injected   hypodermically  below  the  skin  of  a  frog 
produced  no  symptoms ;  a  solution  containing  about  '002  of  a 
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gram  hypodermically  injected  below  the  skin  of  a  cat's  thigh 
yielded  negative  results;  one  of  us  swallowed  a  solution 
containing  '00  36  of  a  gram  without  any  symptoms  whatever 
ensuing.  A  strong  solution  applied  to  a  cat's  eye  caused  no 
contraction  of  the  pupil. 

The  amount  of  this  principle  separated  from  the  wood, 
though  we  had  operated  on  a  fairly  large  amount,  was  insuffi- 
cient for  further  experiments.  Our  experiments  indicate 
however  the  presence  of  a  distinctly  alkaloidal  principle  in  the 
wood,  in  addition  to  the  principles  already  referred  to.  As  far 
as  our  experiments  have  gone  there  is  no  evidence  to  show 
that  the  alkaloidal  principle  is  related  to  the  Jaborandi  alka- 
loids. Wo  have  also  examined  P.  nepalensis  for  these  alkaloids 
with  a  negative  result.  It  however  contains  ap  alkaloid  which 
does  not  appear  to  be  identical  with  that  found  in  P.  quassioklcs. 

AILANTUS  EXCELSA,  Boxb, 

Fig. — Roxb.  Cor.  PL,  t.  23 ;  Wight,  III.  L,  t.  C7. 

Hab, — Bohar,  W.  Peninsula.     The  bark  and  leaves. 

Vermicular. — Maharukh,  Mahanimb,  Arna  (Hind.),  Maha- 
rukh  (Mar.),  Poru-maram  {Tarn.),  Pedda-manu  {Tel:),  Dodda- 
mari  {Can,),  Motho-araduso  {Ouz.). 

History,  Uses,  &C. —  It  appears  probable  that  this  is 
one  of  the  trees  to  which  Sanskrit  writers  have  given  tho  name 
of  Mahanimba.  Its  bark  and  leaves  are  in  great  repute  as  a 
tonic  in  Southern  India,  especially  in  debility  after  childbirth. 
The  juice  of  the  leaves  is  usually  administered  in  khir  (a  kind 
of  rice  milk),  or  the  juice  of  the  fresh  bark  is  given  with 
cocoanut  milk  and  treacle,  or  with  aromatics  and  honey  ;  it 
is  said  to  stop  after-pains.  Ainslie  says  that  ^he  bark  has  a 
pleasant  and  somewhat  aromatic  taste,  and  is  proscribed  by 
native  practitioners  in  infusion  in  dyspeptic  complaints  to  the 
extent  of  three  ounces  twice  daily,  but  from  his  description  of 
the  bark,  it  appears  probable  that  he  refers  to  A.  malabarica, 
which  bears  the  same  Tamil  name,  the  bark  of  A.  excdsa  being 
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intensely  bitter  like  Quassia.  Dr.  Wight  mentions  that  in 
the  Gircars  the  bark  is  regarded  as  a  powerfal  febrifuge^  and 
as  a  tonic  in  cases  of  debility. 

Description. — Bark  light  coloured,  very  thick  and  granu- 
lar, externally  hoary,  rough  from  the  presence  of  numerous 
longitudinal  scabrous  ridges ;  internal  surface  yellowish  white 
and  finely  fibrous  ;  when  soaked  in  water  it  swells  greatly,  and 
becomes  glutinous  on  the  surface ;  odour  when  moist  acrid  and 
disagreeable;  taste  very  bitter.  The  leaves  are  abruptly 
pinnated,  tomentose  when  young,  afterwards  glabrous,  leaflets 
10 — 14  pair,  4—5  inches  long,  coarsely  toothed  at  the  base ; 
taste  bitter  and  somewhat  aromatic 

MicroBcopic  structure. — Sections  for  the  miscroscope  show 
that  a  great  portion  of  the  bark  consists  of  large  stony  cells 
collected  together  in  groups.  There  also  many  conglomerate 
raphides. 

Chemical  eompoaition, — Dr.  N.  Ddji  has  separated  from  the 
bark  an  acid  principle  which  he  has  named  ailanlic  acid.  It 
is  reddish-brown,  very  bitter,  and  forms  a  deliquescent  mass 
of  waxy  consistence,  very  easily  soluble  in  water,  less  so  in 
alcohol  and  ether,  and  insoluble  in  chloroform  and  benzol. 
{Pharm.  Jn.  (3)  I.,  164.) 

AILANTUS  MALABARICA,  DC. 

Fig. — BKeeAe  Hort.  MaL  ri.,  1. 15. 

Hab. — Western  Peninsula,  Ceylon. 

Vernacular. — Ood  (ifar.),  Peru-maram  {Tarn.),  Pedda-mann 
{Tel.)i  Hem-mara  (Can.). 

HistOty,  Uses,  &C. — ^This  tree  grows  along  the  edge 
of  the  Ghauts  on  the  Western  Coast.  It  is  the  Pongelion  of 
Rheede,  who  gives  Sarala*  as  the  Brahminic  name.  The 
resin  is  known  as  Baga-dhup  in  Canara,  and  in  Travancore  as 

♦  ^m  is  the  Sanskrit  name  for  Pinus  loitgifolia.  The  resin  of  A . 
malabarica  appears  to  be  regarded  as  a  substitute  for  Pine  resin  in  Southern 
India. 
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Matti-pal.  The  bark  has  a  pleasant^  astringehti  and  slightly 
bitter  taste^  is  given  in  cases  of  dyspepsia  and  dysentery,  and 
is  also  considered  a  valuable  tonic  and  febrifuge.  Redaced  to 
powder^  mixed  with  milk  and  strained^  the  resib  is  given  in 
small  doses  in  dysentery  and  also  in  bronchitis^  and  is  reputed 
to  be  an  excellent  remedy,  chiefly  owing  to  its  balsamic  pro- 
perties. The  fruity  triturated  with  mango,  and  mixed  with 
ric6)  is  reckoned  useful  in  cases  of  ophthalmia^  and  the  juice  of 
the  fresh  bark  in  1  oz.  doses  with  an  equal  quantity  of  curds 
is  said  to  be  a  valuable  remedy  in  dysentery. 

Description. — ^The  resin  attached  to  the  bark  which  was 
collected  for  us  in  Canara  was  very  nearly  the  colour  of  hock- 
bottle  glass ;  it  was  hard^  brittle  and  translucent,  and  mixed 
with  portions  of  the  corky  outer  bark  of  the  tree ;  alcohol  readily 
dissolved  it,  and  on  evaporation  left  it^  as  a  very  viscous, 
transparent,  light-brown  semi-liquid,  which  did  not  solidify 
after  many  days^  exposure  to  a  steamboat;  when  burnt  it  gives 
out  a  fragrance ;  the  perfume  is,  however,  inferior  to  that  of 
many  other  resins  employed  as  incense.  The  f mit  is  purplish- 
brown^  of  the  size  of  a  large  nutmeg,  slightly  3-angled  at  the 
base,  mucronate  at  die  apex;  it  consists  of  a  very  thick  woody 
nut^  surrounded  by  an  oily  shrivelled  pulp ;  within  are  three 
cells,  each  of  which  contains  a  sweet-tasted  oily  flat  seed. 

(/ommarcd.— The  resin  as  met  with  in  commerce  is  dark  brown 
or  grey  in  colour^  plastic  and  opaque.  It  appears  to  have  been 
obtained  by  tapping  the  trees,  and  is  usually  very  impure. 
Value,  Bs.  24  per  cwt. 

SAMADERA  INDICA,  Gartn. 

Fig.— Gdrtn.  FrucL  IL,  U  156;  Wvjht,  III.,  t.  68; 
Rheede,  Hort,  Mai.  vi.,  ^.18. 

Hab. — Western  Peninsula,  Ceylon.    The  bark. 
Verwacn/ar.— Niopa  (Taw.),  Karinghota  {Malabar),  Sama* 
dara  (Cing.)* 
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Description,  Uses,  &C.— A  tree  30  to  35  feet  high,  the 
Karin  Njoti  of  Rheede,  who  gives  Lokhandi  as  the  Brahininic 
name:  It  has  largo,  alternate,  oblong  loaves,  and  long 
axillary  or  terminal  pedaocles,  divided  at  the  top  into  a  small 
umbel^  which  becomes  pendulous  in  fruit ;  the  latter  is  oval,  H 
by  1  inch,  and  is  a  dry,  compressed,  one-seeded  drupe,  with  a 
narrow  unilateral  wing ;  its  surface  is  coriaceous,  smooth,  or 
slightly  reticulated,  and  of  a  brown  colour.  The  seed  is 
brown  and  curved.  The  bark  (Niepa  bark)  and  the  seeds  are 
very  bitter ;  the  former  is  used  as  a  febrifuge  on  the  Malabar 
Coast.  The  wood  is  bitter,  of  a  pale  yellow'  colour  like 
quassia  wood,  and  is  prescribed  with  myrobalans  in  fever. 
Sandals  made  from  the  wood  are  supposed  to  keep  ofE  malaria 
and  other  diseases,  probably  from  the  fact  of  their  protecting 
the  ffect  and  keeping  them  dry.  The  natives  also  extract  an  oil 
from  the  kernels,  which  is  said  to  be  a  good  application  in 
rheumatism.  The  bruised  leaves  are  externally  applied  in 
erysipelas,  and  the  seeds  are  worn  round  the  neck  as  a 
preventive  of  asthma  and  chest  affections.  (Bheede.)  This 
drug  may  well  be  used  as  a  substitute  for  quassia. 

The  bark  from  tho  smaller  branches  occurs  in  quills  from 
half  an  inch  to  one  inch  in  diameter,  its  external  surface  is 
minutely  fissured  in  every  direction,  of  a  dark  brown  colour 
with  light  coloured  patches  here  and  there  caused  by 
exfoliation  of  the  suber.  Beneath  the  subor,  which  can  be 
easily  separated,  tho  bark  is  yellowish-white,  and  this  colour 
extends  through  its  substance  to  tho  inner  surface.  The  bark 
has  a  short  fibrous  fracture  and  bitter  taste  like  quassia.  A 
transverse  section  magnified  presents  no  peculiarity  worthy  of 
remark. 

Chemical  composition, — De  Vrij  (1872)  expressed  from  tho 
seeds  33  per  cent,  of  a  light-yellow  bitter  oil,  which  contains, 
according  to  Oudomans,  84  per  cent,  of  olein  and  16  per  cent. 
of  palmitin  and  stearin.  The  bitter  principle,  samadmrij  was 
yellowish,  and  soluble  in  water  and  alcohol  and  amorphous  ; 
Tonniugen  (1858)  had  obUiiued  it  from  the  seed  and  bark  in 
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white  scales,  winch  becaine  yellow  with  nitric  or  hydrochloric 
acid,  and  violet  red  with  sulphuric  acid.  Pliickiger  calls  it 
quassiin.     {See  Year-Book  Phami;  1886,  p.  19G.) 


BUESERACE^. 
BOSWELLIA. 

Several  species  inhabiting  Eastern  Africa,  near  Capo  Guarda- 
fui,  Socotra  and  the  Southern  Coast  of  Arabia. 

Fig. — Bentl.  and  Trim.,  t,  58.  Frankincense  trees  (»Brt</. ), 
Arbres  d'encens  {F)\). 

Hab.— Arabia,  Socotra,  Africa.  The  gum  resin,  Oli- 
banum. 

Vernacular. — Olibanura,  Kundur,  Lubdn  {Arab,,  HiniL), 
Visesh,  Esesh  {Bamb.),  Parangi-shambirani  {Tarn.,  Tel.).^ 

History,  Uses,  &C. — For  an  account  of  the  different 
species,  Bird  wood  on  the  Genus  Boswellia,  with  descriptions 
and  figures  of  three  new  species  lldun.  Trans,  xxvii.  (1871), 
111,]  and  Balfour  (Trans.  Roy.  8oc.  Edin.  Vol.  xxxi.,) 
may  be  consulted ;  also  the  Pharmacographia  ;  but  the 
exact  number  of  species  cannot  be  determined  until  more 
perfect  materials  shall  have  been  obtained.  An  interesting 
summary  of  the  history  of  Olibanum  in  Europe  will  be  found 
in  the  Pharmacographia.  It  is  the  ^vos,  \1Pduoyr69  and  SXifiayos 
of  the  Greeks  and  the  Tus  or  Thus  of  the  Romans.*  The 
olibanum  trade  between  Arabia  and  India  probably  dates  from 
pre-historic  times.  In  the  Book  of  Genesis  (B.  C.  1700),  Arab 
merchants  are  mentioned  as  bringing  spices,  resin  and  stacte 
upon  their  camels  from  Gilead  to  Egypt ;  as  no  spices  are  pro- 
duced in  Arabia  these  must  have  come  from  India  across  the 

*  Confer.  Theoph.  Hist.  Plant,  iv.,  6.  ix.  1,  2,  4.  Dios.  i.,  72.  Plin.  12. 
30,  31,  32.  Lucr.  3.  328.  From  Pliny's  account  it  appears  that  there 
was  no  female  frankincense  in  his  time. 
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Persian  Gulf,     Alexander,  B.  0. 325,  found  a  vessel  loaded  with 
frankincense  at  the  mouth  of  the  Indus,  and  trading  companies 
are  mentioned  in  Yajnavalkya's  Code,  B.  C.  800.      The  chief 
centres  of  trade  on  the  Western  Coast  were  Sopara,  Sanjan, 
Chaul  (Perimula),  and  Thana,  where  markets  appear  to  have 
been  held  daring  the  fair  season  for  the  sale  of  Indian  and 
Chinese  merchandise  in  exchange  for  that  of  the  West.    Trade 
suffered  from  the  opposition  of  the  Persians  and  Brahmins  in 
the  6th  century  B.  C,  but  recovered  in  the  2nd  century  B.  C, 
when  its  course  was  still  from  Egypt  to  Berenike  and  Aden, 
round  the  Arabian  Coast  to  Kurrachi,  and  via  Broach  to  the 
Thanjk  ports.     On  the  Roman  conquest  of  Egypt,  B.  C.  30, 
trade  greatly  increased  by  the  same  route,  until  in  A.  D.  47 
Hippalus  discovered  the  monsoons  and  the  possibility  of  cross- 
ing direct  to  the  Indian  Coast*     In  Pliny's  time  the  principal 
sports  from  India  were  sesamnm,  oil,  sugar,  spices,  rice,  nard, 
costus,  pepper,  lac  and  indigo,  and  the  imports  frankincense, 
gum,  storax,  and  Yavan  girls.  (Sakuntala.)     In  A.  D.  525, 
cloves  and  aloe  and  sandalwood  came  from  Ceylon,  which  had 
then  become  the  chief  centre  of  trade  in  the  East    The  trade 
between  India  and  Egjrpt  began  to  fall  off  about  the  close  of  the 
8rd  century,  and  by  the  6th  century  it  had  almost  entirely  been 
transferred  to  the  East  African  ports.  Thana  and  its  ports  were 
still  important  marts  from  the  9th  to  the  1 8th  century,  as  we  learn 
from  the  accounts  of  El  Biruni,  Ibn  Haukal  and  other  Arabian 
travellers.  (Bombay  Gazetteer)  Sanskrit  writers  speak  ofolibanum 
as  Eundurii,  and  descnbe  its  use  as  an  incense  and  as  a  local 
application  to  indolent  swellings  to  promote  suppuration.     The 
Mahometan  writers  describe  several  kinds  of  Olibanum — let, 
deep  yellow  tears,  called  Kundnr  Zakar,  or  Male  Frankincense; 
2nd,  pale  tears,  called  Kundur  XJnsa,  or  Female  Frankincense ; 
Srd,  Eundur  Madahraj,  artificial  tears^  made  by  shaking  the 
moist  exudation  in  a  basket;   iih,  Kishar  Kundur  or  Kashfa, 
the  bark  or  scurf  of  the  tree  coated  with  the  exudation   (Dhup 
of  Bombay  market) ;  5th,  Dukak  Kundur,  or  dust  of  Olibanum. 
The  first  kind   is   most  esteemed.     Mir   Mohammad  Husaiu 
says  that  Fi*ankincense  should   burn  readily,   showing  that 
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it  is  nofc  mixed  with  fpim  Arabic;  shonld  not  emit  much 
smoke,  showing  its  freedom  from  Juniper  resin.  Moreover, 
he  remarks  that  a  kind  of  Frankincense  is  said  to  be  produced 
in  India  which  has  a  reddish  tinge  (probably  an  allusion  to 
the  gum  resin  of  Boswellia  serrata). 

Olibanum  is  considered  by  the  Mahometans  to  be  hot  and 
dry,  and  to  havedessicative^  astringent  and  detergent  properties. 
It  is  used  internally  and  externally  in  much  the  same  way  as 
we  use  the  products  of  the  Pines  and  Firs.  In  1868,  Olibanum 
was  made  official  in  the  Pharmacopoeia  of  India^  where  it  is  recom- 
mended in  chronic  pulmonary  afifections^  such  as  bronchorrhoea 
and  chronic  laryngitis,  employed  both  internally  and  in  the 
form  of  fumigation.  In  the  same  work  an  ointment  has  been 
introduced  which  is  said  to  be  a  good  stimulant  application 
to  carbuncles,  ulcerations,  boils,  &c.  A  good  imitation  of 
commercial  Burgundy  Pitch  may  be  made  by  incorporating 
melted  olibanum  with  water  in  a  steam  bath ;  a  sufficiently 
good  quality  for  this  purpose  can  be  purchased  for  Bs.  12 
per  cwt.    AUcock's  porous  plaisters  are  said  to  be  made  of  it. 

Bombay  is  the  centre  of  the  OUbanum  trade.  The  houses 
which  deal  in  gums  have  agents  in  Arabia  and  Africa,  who  buy 
it  up  and  forward  it  in  a  mixed  condition.  It  passes  through 
the  Custom  House  as  Eaesh  (a  corruption  of  f^tN*),  and  is  next 
sorted  into  four  or  five  different  qualities.  The  first,  consist- 
ing of  all  the  large  clean  tears,  is  destined  for  the  European 
market.  The  intermediate  qualities  and  the  last,  which  is 
only  the  dust  and  refuse,  supply  the  Indian  and  China  require- 
ments.  The  Kishar  Kundur  or  Eashfa  of  the  Arabs  forms 
a  distinct  article  of  commerce  under  the  Indian  name  of  Dhup, 
The  method  of  collecting  olibanum  in  Africa  has  been 
described  by  Cruttenden.  {Trans.  Bomb.  Oeograph.  Soc.  VII.^ 
1846,  121.)  Carter  in  the  same  publication  has  described  the 
collection  of  the  drug  in  Southern  Arabia.  In  both  localities 
a  simple  incision  in  the  tumid  bark  is  made,  and  the  product 
collected  as  soon  as  it  becomes  sufficiently  hard.  The  collec- 
tion is  carried  on  from  March  to  Septen^ber  in  Africa,  and 
38   -^ 
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from  May  to  December  in  Arabia.  Balfour  foniid  several 
species  of  Bosvvellia  growing  on  Socotra.  Of  these,  B  Ameero 
yields  an  olibannm  which  on  examination  by  Prof.  Dobbie 
and  Dr*  Henderson  was  found  to  have  the  same  composition  as 
Arabian  olibannm.  The  stalactitic  form  of  olibannm,  called 
LubSn  Meyeti,  produced  by  B.  Frereana,  Birdw.j  is  occasionally 
met  with  in  the  Bombay  market  under  the  name  of  Pandhri 
Esesh  or  Pandhri  Lubdn ;  it  diflers  from  ordinary  olibanum 
inasmuch  as  it  contains  no  gum  soluble  in  water. 

Examination  of  some  living  cuttings  of  branches  of 
Boswellia  Bhau-Dajiana,  Birdwoody  received  from  the 
Victoria  Gardens,  Bombay,  by  Mr.  J.  0.  Prebble. — On  wound- 
ing the  bark  a  milky  fluid  immediately  exudes.  This  is  faintly 
acid  to  litmus  paper,  and  of  an  agreeable  lemon  odour  and 
slightly  bitter  taste.  Examination  under  the  microscope 
shows  the  milky  fluid  to  be  a  very  fine  emulsion  of  oil;  by  rub- 
bing it  between  the  cover  glass  and  the  slide,  the  globules 
of  oil  may  be  made  to  unite  in  larger  drops.  Two  or  three 
starch  granules  may  be  detected  in  a  slide  by  the  aid  of  the 
polariscope,  but  these  are  probably  derived  from  the  neigh- 
bouring starch  cells  and  not  from  the  secretory  reservoirs. 
The  emulsion  is  not  coloured  blue  by  iodine  nor  darkened 
by  iron  salts.  A  transverse  section  shows  an  outer  layer  of 
cork  composed  of  thin-walled,  compressed  tangentially 
elongated  cells  of  a  yellow  colour.  It  is  this  layer  which  is 
thrown  off  in  thin  dry,  waxy -looking  papery  sheets,  and 
hanging  loosely  about  the  stem  is  continually  renewed  from 
beneath.  Next  to  the  cork  is  a  layer  of  parenchymatous  cells 
mostly  filled  with  a  reddish  brown  colouring  matter  associated 
with  tannin.  This  colouring  matter  is  very  little  affected  by 
the  usual  solvents.  It  is  darkened  in  colour  but  not  removed 
by  solution  of  potash,  but  is  readily  soluble  in  acetic  acid.* 

*  Professor  J.  L.  de  Lanessan  found  in  the  bark  of  the  allied  species  Boswel- 
lia papyri/era  '*  une  mati^re  coloraute  rouge&tre  insohible  dans  rammoDia> 
que  froid  et  bouillant,  dans  une  solution  bouillante  faible  d'acide  sulphurique, 
dans  I'alcbol  et  Tether  bouillants,  Mg^rement  soluble  dans  Tacide  ac^tique 
bouillant." — {Histoire  des  Drogues,  tome  1 — 268.) 
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Cells  containing  plenorhombic  crystals  of  calciam  oxalate  are 
yery  namerons  next  the  corky  layer.  Farther  within  the  bark 
are  cells  containing  small  oval  or  oblong  starch  grains  giving 
a  well  defined  cross  with  polarized  light.  The  undulating 
medullEury  rays,  composed  of  2  or  8  rows  of  radially  elongated 
cells,  divide  the  liber  into  narrow  wedges.  The  large,  oval, 
intercellular  secretory  reservoirs  which  contain  the  milky  fluid 
are  mainly  distributed  in  this  layer  in  three  or  four  interrupted 
and  not  very  regular  tangential  rows.  The  lumen  has  an 
average  measurement  of  100  mkm.,  and  is  surrounded  by  two 
or  three  rows  of  secreting  cells.  A  few  secreting  reservoirs 
occur  in  the  outer  bark,  but  they  are  not  met  with  in  the 
wood  nor  in  the  medulla. 

Interspersed  through  the  bark  and  sometimes  forming  an 
interrupted  ring  in  the  outer  bark,  are  groups  of  refractive 
bast  fibres.  The  wood  is  composed  of  narrow  wedges  of 
woody  parenchyma  containing  numerous  vessels.  The  medulla 
contains  like  the  bark  a  reddish  brown  colouring  matter 
blackened  by  iron  salts.  In  longitudinal  section  the  secretory 
reservoirs  anastomise  in  a  peculiar  manner  like  the  links  in  a 
chain,^  and  the  bast  fibres  frequently  bifurcate.  The  medul- 
lary rays  are  composed  of  two  or  three  rows  of  cells  from  six 
to  twenty  deep  and  not  arranged  in  parallel  rows. 

According  to  the  account  of  the  Swiss  traveller,  G.  A. 
Haggenmacher,*  the  bark  is  used  by  the  Somalis  for  tanning. 
Assayed  for  tannin  by  Lowenthal's  permanganate  and  gelatine 
process,  and  observing  the  details  recommended  by  H.  E. 
Proctor;  4*7  c.  c.  permanganate  solution,  1  gramme  per  litre, 
was  consumed  by  20  c.  c.  of  a  decoction  representing  "2 
gramme  of  dry  bark.  Expressed  in  terms  of  oak  bark  using 
Oser^s  equivalent,  these  results  give  4*7  per  cent  tannin 
extracted  by  boiling  water. 

Description. — Olibanum  as  found  in  commerce  varies 
considerably  in  quality  and  appearance.     It  may  be  described 
as  a  dry  gum-resin,  consisting  of  detached  tears  up  to  an  inch  in 
*  Quoted  by  Fliickiger,  Fharm.  Journ.  [3J  viii.  807. 
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lengthy  of  globular^  pear-shaped,  clavate,  or  stalactitic  form, 
mixed  with  more  or  less  irregalar  lumps  of  the  same  size. 
Some  of  the  longer  tears  are  slightly  agglutioated,  but  most 
are  distinct.  The  predominant  forms  are  rounded — angular 
fragments  being  less  frequent,  though  the  tears  are  not  seldom 
fissured.  Small  pieces  of  the  translucent  brown  papery  bark 
are  often  found  adhering  to  the  flat  pieces.  The  colour  of  the 
drug  is  pale  yellowish  or  brownish,  but  the  finer  qualities 
consist  of  tears  which  are  nearly  colourless  or  have  a  greenish 
hue.  The  smallest  grains  only  are  transparent,  the  rest  are 
translucent  and  somewhat  milky,  and  not  transparent  even 
after  the  removal  of  the  white  dust  with  which  they  are  always 
covered,  but  if  heated  to  about  94^  C,  they  become  almost 
transparent.  When  broken  they  exhibit  a  rather  dull  and  waxy 
surface.  Examined  under  the  polarizing  microscope,  no  trace 
of  crystallization  is  observable.  Olibanam  softens  in  the 
mouth ;  its  taste  is  terebintbinous  and  slightly  bitter,  but  by 
no  means  disagreeable.  Its  odour  is  pleasantly  aromatic,  but 
is  only  fully  developed  when  the  gum  resin  is  exposed  to  an 
elevated  temperature.  At  100®  C.  the  latter  softens  without 
actually  fusing,  and  if  the  heat  be  further  raised  decomposition 
begins.  {Pharmacographia.) 

Chemical  compoM^ion.— Fliickiger  and  Hanbury  observe  that 
cold  water  quickly  changes  olibanum  into  a  soft  whitish  pulp, 
which  when  rubbed  down  in  a  mortar  forms  an  emulsion. 
Immersed  in  spirit  of  wine,  a  tear  of  olibanum  is  not  altered 
much  in  form,  but  it  becomes  of  an  almost  pure  opaque  white. 
In  the  first  case  the  water  dissolves  the  gam,  while  in  the 
second  the  alcohol  removes  the  resin.  They  find  that  pure 
olibanum  treated  with  spirit  of  wine  leaves  27 — 35  per  cent,  of 
gum,  the  solution  of  which  is  precipitated  by  perchloride  of  iron 
as  well  as  by  silicate  of  sodium,  but  not  by  neutral  acetate  of 
lead.  It  is  consequently  a  gum  of  the  same  class  as  gum  Arabic, 
if  not  identical  with  it.  Its  solution  contains  the  same  amount 
of  lime  as  gum  Arabic  afibrds*  The  resin  of  olibanum  has 
been  examined  by  Hlasiwetz  (1867),  according  to  whom  it 
is  a  uniform  substance  having  the  composition  C**'  H^^  O^. 
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Fliickiger  and  Hanbury  find  that  it  is  not  solable  in  alkalis^ 
nor  have  they  succeeded  in  converting  it  into  a  crystalline  body 
by  the  action  of  dilate  alcohol.  It  i^  not  uniformly  distributed 
throaghoat  the  tears ;  if  they  are  broken  after  having  been 
acted  upon  by  dilate  alcohol^  it  now  and  then  happens  that  a 
clear  stratification  is  perceptible^  showing  a  concentric  arrange- 
ment* Olibanam  contains  from  5 — 7  per  cent,  of  essential  oil. 
According  to  Stenhouse  it  has  a  sp.  gr.  of  0*866,  a  boiling 
point  of  17i^-4  C,  and  an  odour  resembling  that  of  turpentine 
but  more  agreeable.  Kurbatow  separated  this  oil  into  two 
portions,  one  of  which  has  the  formula  C*^  H*®,  boils  at  158® 
C,  and  combines  with  HCl  to  form  alrtificial  camphor;  the 
other  contains  oxygen* 

Luban  Meyeti,  which  is  is  considered  by  Fluckiger  and  Han- 
bury as  the  Oriental  or  African  Blemi  of  the  older  writers, 
and  also  one  of  the  resins  anciently  designated  Animiy  has  an 
agreeable  odour  of  lemon  and  turpentine,  and  a  mild  terebin- 
thinate  taste.  Treated  with  spirit  of  wine,  *838  of  it  is  dis- 
solved ;  the  undissolved  portion  is  not  crystalline.  Distilled 
with  water  it  yields  about  3  per  cent,  of  a  fragrant  volatile  oil 
having  the  odour  of  elemi,  and  a  sp.  gr.  of  '856  at  16^  C*  The 
oil  examined  in  a  column  SO  millim.long,  deviates  the  ray  2^*5 
to  the  left.  It  consists  of  a  dextrogyre  hydrocarbon,  C*®H'^, 
mixed  with  an  oxygenated  oil,  which  is  evidently  levogyre, 
and  exists  in  proportion  more  than  sufficient  to  overcome  the 
weak  dextrogyre  power  of  the  hydrocarbon.  No  gum  is 
present  in  this  exudation.    {Pliarmacographia.) 

Commerce. — Olibanum  is  shipped  from  Maknlla,  Aden,  and 
other  neighbouring  ports  to  Bombay;  as  already  mentioned,  it 
is  there  sorted  for  the  difierent  markets.  The  trade  is  in  the 
hands  of  Ehojas  and  Banias.  The  price  varies  from  Rs.  4  per 
cwt.  for  the  dust  to  Rs.  20  per  cwt.  for  the  finest  tears.  Bom- 
bay exports  from  25,000  to  30,000  cwts.  annually.  Nearly 
four-fifths  of  this  quantity  go  to  Europe,  and  the  rest  to 
China. 
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BOSWELLIA  SERRATA,  Roxh, 

Fig.— CoZe6r.  in  Asiat.  Res.  IX.,  379,  L  5.     Salai  tree, 
{Eng.). 

Hab. — W.  Himalaya^  Central  India.     The  gun^-resin. 
Vernacular. — (The  gum-resin)  Salai,  Gugal   {Hind.),  Ougar 
(Ouz.).     In  Soathern  India  it  bears  the  same  names  as  olibanum. 

History,  Uses,  &C.— The  history  of  this  drag  is  in- 
volved  in  much  obscurity,  owing  to  it  shaving  been  confounded 
by  both  native  and  European  writers  with  true  Frankincense 
and  Bdellium.  Sanskrit  writers  may  possibly  sometimes  allude 
to  it  when  they  speak  of  Kunduru,  but  as  this  word  is 
evidently  the  same  ais  the  Arabic  Kundur,  it  is  much  more 
likely  that  they  allude  to  the  true  Frankincense  imported  from 
Africa  and  Arabia,  and  which  we  know  to  have  been 
introduced  into  India  at  a  very  remote  period.  Mahometan 
writers  have  probably  included  the  produce  of  B.  eerrata 
among  the  different  kinds  of  Mukul  for  which  they  give  as  the 
Indian  synonym  Guggul.  It  seems  probable  that  the  true 
Sanskrit  name  for  B.  serrata  is  Sallaki,  from  which  the  Hindi 
word  Salai  has  been  derived.  The  exudation  from  the  tree  is 
called  Sallaki-drava  or  Sihla,  and  Goggulu.  Ainslie  notices 
B.  glabra  as  producing  Gdggul,  and  B.  serrata  the  olibanum 
of  commerce,  but  calls  the  latter  Salai,  and  quotes  Dr.  F. 
Hamilton's  MS.  account  of  Shahabad,  where  the  tree  is  said 
to  be  very  common  and  to  yield  a  resin  called  Sale^gond  or 
Sale-lassa,  which  ie  not  used.  Dr.  Hamilton  describes  it  as  of 
the  consistence  of  turpentine  when  it  flows  from  the  tree  ;  in 
this  state  it  is  called  at  Chandalghar  Gandah-biroza,  and  in  the 
dry  state  Sukha-biroza.     (Mat,  Ind.  1,  226.)     Other  European  i 

authors  make  the  same  mistake  with  regard  to  the  source 
of  commercial  olibanum.  B.  glabra  is  now  considered  to 
be  only  a  variety  of  B.  serrata.  B.  serrata  is  one  of  the  com- 
monest trees  in  some  parts  of  Khandesh,  Loonawara,  and 
other  neighbouring  territories;  the  gum-resiu  is  obtained 
by  incising  the  bark.  Dr.  Hooker,  when  ascending  from 
Belcuppee  in  Behar  to  the  height  of  1,360  feet,  came  upon  a 
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small  forest  of  these  trees,  which  be  likens  to  the  mountain  ash. 
Dr.  Irvine  remarks  that  the  tree  is  very  plentiful  in  the 
Ajmeer  hills,  where  the  gum-resin  is  called  Ganda-biroza,  and 
is  similar  in  appearance  to  Venice  turpentine.  Dr.  O'Shaugh* 
nessy  obtained  fine  specimens  from  the  Shahabad  country. 
The  collection  of  Guggul  is  a  source  of  revenue  to  the  Bhils, 
and  a  stake  cut  from  the  tree  is  set  in  the  ground  when  a 
marriage  takes  place  among  them.  Sanskrit  writers  describe 
Guggulu  as  moistj  viscidf  fragrant,  and  of  a  golden  colour 
when  freshly  exuded — a  description  which  is  not  applicable  to 
the  exudation  of  the  Balsamodendrons,  but  is  exactly  so  to  the 
exudation  of  B,  serrata.  It  is  said  to  be  demulcent,  aperient, 
alterative,  and  a  purifier  of  the  blood.  The  Yogarija  guggula 
is  a  well  known  alterative  compound;  it  contains  Guggal  25 
parts, Triphala  15  parts,  ginger,  long  pepper,  chavak,  pipalimul, 
chitrak,  hing,  ajmod,  siras,  jira,  shahjira,  renuka,  indrajao, 
paharmul,  baberang,  kutki,  atis,  bharingi,  vekhand,  of  each 
one  part,  morvdi  two  parts.  The  whole  is  made  into  a  pill  mass, 
the  dose  of  which  is  from  3  to  5  grains,  to  be  taken  with  a 
decoction  of  SphoBrarUhvs  vndicus.  It  is  used  in  rheumatism, 
nervous  diseases,  scrofulous  affections,  urinary  disorders  and 
skin  diseases,  and  is  generally  combined  with  aromatics. 

Description. — Tl^e  fresh  exudation  has  the  colour  and 
consistence  of  Canada  Balsam ;  it  hardens  very  slowly,  retaining 
its  golden  colour  and  transparency.  The  odour  is  that  of 
olibanum,  but  fainter  and  more  terebinthinate ;  cold  wal;er 
converts  it  into  a  soft  whitish  pulp,  which,  when  rubbed  in  a 
mortar,  forms  an  emulsion.  Spirit  also  makes  it  white  and 
opaque  by  dissolving  the  resin.  In  short,  it  has  the  characters  * 
of  olibanumi  but  does  not  harden  like  that  article.  It  burns 
readily,  and  diffuses  an  agreeable  odour. 

Comvierce. — Guggal  is  not  exported  from  India,  but  is  con- 
sumed in  Central  and  Northern  India  as  an  incense  and 
medicine. 

A  large  quantity  is  collected  in  the  Satpoora  forests,  where 
it  is  sold  on  the  spot  at  12  lbs.  for  a  rupee. 
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BALSAMODENDRON,  8p.  var. 

Fig.— J5en«.  and  Trim.,  i.  60. 

Hab. — Africa,  Socotra,  Arabia.     Myrrh. 

VeTfMcular. — Bol  (Eind,,  Befig.,  Ouz.),  Vellaip-polam  (Tarn.), 
Bdlimtra-polam  (Tel),  Bola  (Oan.),  Bdlata-bola  (Mar.). 

History,  Uses,  &C. — Myrrh  was  known  to  the  ancient 
Egyptians,  Professor  Diimichen  has  discovered  an  inscription 
at  Deir  el  Bahari  which  records  an  expedition  to  the  balsam 
land  of  Punt  (the  modern  Somali  country),  undertaken  by 
Hatasu,  a  queen  of  the  XVIIIth  dynasty,  who  lived  about 
1700  years  B.  C.  Through  this  expedition,  we  learn  from  the 
inscriptions,  '* thirty-one  verdant  myrrh  trees''  were  intro- 
duced into  Egypt,  besides  a  large  quantity  of  myrrh.  In  a 
drawing  on  the  walls  of  Hatasu's  temple  at  Deir  el  Bahari  there 
is  a  reprsentation  of  myrrh  trees  planted  in  wooden  tubs  and 
heaps  of  myrrh,  which  are  recorded  as  having  been  *<  brought 
over  the  ocean  to  Egypt.''  The  inscriptions  which  refer  to 
these  trees  give  very  exactly  the  place  from  whence  they  came. 
They  were,  we  are  told,  ''brought  over  the  sea  in  ships  from 
the  incense  mountains  of  the  Somali  country/'  These  moun- 
tains, we  are  further  told,  formed  the  ''best  district  of  the 
incense-land."  In  another  drawing  on  the  Deir  el  Bahari 
monument,  may  be  seen  a  figure  of  one  of  these  trees.  It 
represents  a  medium  size  tree  with  somewhat  thick  trunk  and 
spreading  branches.  The  leaves  are  oval,  and  appear  to 
terminate  in  an  acute  point.  There  is  also  shown,  exuding 
from  the  stem  in  the  form  of  tears,  a  gum-resin,  which  in  the 
original  is  coloured  red.  Myrrh  was  also  imported  into  Egypt 
from  Socotra,  An  inscription  on  the  walls  of  Thothmes  III.'s 
temple  at  Karnak,  erected  about  1600  B.  C,  records  an 
expedition  undertaken  by  that  king  to  this  island,  for  the  pur- 
pose, it  is  related,  of  introducing  <'all  the  beautiful  plante  of 
that  country."  Many  of  the  plants  are  figured  on  the  walls 
of  the  Karnak  temple,  and  among  them  is  undoubtedly  one 
which  represents  the  myrrh  tree.  Myrrh  was  also  imported 
from   Arabia,  as  is  shown  from  a  sentence  in  the  Papyrus 
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Harris  written  in  the  time  of  Rameses  the  III.^  about  1250 
B.  C,  and  several  inscriptions  of  a  later  date.  (Newberry  in 
Pharm.  Joum,,  Nov.  17,  1888.)  Myrrh  is  not  much  used  by 
the  Hindus.  It  is  called  Vola  in  Sanskrit,  a  word  which 
appears  to  be  the  same  as  the  Greek  ^wXor  and  the  English  Bole, 
i  signifying  a  lump  of  earth  or  clay.     It  is  described  as  useful  in 

I  fever,  epilepsy,  and   uterine  affections,  &nd  is  given  to  women 

I  for  eleven  days  .after  confinement  mixed  with   molasses  to 

purify  the  womb.  The  similarity  of  its  properties  to  those  of 
BdelHum,  which  is  an  article  of  importance  in  Hindu  medi- 
cine, probably  accounts  for  its  not  having  greatly  attracted 
the  attention  of  the  Hindus  upon  its  introduction  into 
India  from  the  West.  *  The  Greeks  and  Romans  used  it 
to  flavour  their  wine;  they  alsb  anointed  their  hair  with 
a  perfumed  unguent  made  f r.om  it :  "  lautissima  apud  priscos 
I  .  vina  erant,  myrrhae  odore  condita.*'    Plin.  14,  15;  "crines 

^  myrrha  madidi,*'  Ovid,     M.  10,   298,  et  seq.     It  is  the  (rfivpva 

I  of  Dioscorides,  I.,  69.     According  to  a  Greek  myth,  Myrrha, 

ashamed  of  her  incest  with  her  father  Cinyrus,  begged  the 
gods  to  change  her  into  some  object  neither  dead  or  alive  : 
she  became  the  Myrrh  tree.  With  the  Mahometans  Myrrh 
is  an  important  article  of  the  Materia  Medica.  They  describe 
the  tree  which  produces  it  as  tall  and  handsome,  with  knotted 
branches,  a  native  of  Socotraand  neighbouring  countries,  and 
say  that  spears  are  made  of  the  branches,  which  are  solid  and 
free  from  pith ;  -  that  thje  juice  when  it  first  exudes  is  white 
and  milky,  and  that  the  best  Myrrh  is  obtained  by  making 
incisions  in  the  tree.  What  exudes  of  itself  is  called  Batdreh.*. 
After  the  trees  have  been  wounded,  mats  and  vessels  are 
placed  to  catch  the  juice.  Balfour  found  several  species  of 
Balsamodendron  growing  in  Socotrs,  one  of  which  was  a  tree 
30  feet  high  and  very  fragrant,  but  he  did  not 'obtain  any  of 
the  gum-resin.  This  plant  is  named  by  him  B.  socotranum^ 
and  has  points  of  resemblance  with  B\  Myrrha j  Nees,  a  myrrh- 
bearing  tree  of  Somali  land.  According  to  Mir  Mohammad 
Husain  the  best  Myrrh  should  be  of  a  reddish  yellow  colour, 
and  the  surface  covered  with  a  pale  dust.     When  broken  it 
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should  show  white  marks  like  those  at  the  root  of  the  finger 
nail.  The  same  authority  says  that  Myrrh  is  hot  and  dry ; 
detergent,  siccative,  astringent,  and  aperient,  a  disperser  of 
cold  tumours,  and  one  of  the  niost  important  of  medicines,  as 
it*  preserves  the  humours  from  corruption.  It  is  much  used 
externally  as-  a  stimulant  and  disinfectant  application  to  ulcers, 
sores,  &o.  Dissolvfed  in  women^s  or  asses^  milk  it  is  drop- 
ped into  the  eye  in '  purulent  ophthalmia.  As  an  '  internal 
remedy  it  is  given  in  coughs,  in  atonic  dyspepsia,  diarrhoea, 
amenorrhoea,  worms,  &c.  It  is  also  thought  to  keep  away 
fever,  and  prevent  the  hair  falling  off.  Administered  by 
means  of  fumigation  it  is  said  to  have  the  same  effect  as  when 
taken  in  the  ordinary  way.  The  leaves,  fruit,  and  wood  are 
said  to  partake  of  the  same  properties  as  tlie  gum-resin.  The 
history  of  the^  use  of  Myrrh  in  Europe  goes  back  to  a  very 
early  date.  A  good  summary  will  be  found  in  the.  Pharrua- 
cographia,  Bombay  is  the  centre  of  the  Myrrh,  trade.  The 
merchants  who  deal  in  the  gums  which  come  from  the 
north-east  of  Africa  and  Southern  Arabia,  have  their  chief 
houses  here,  and  employ  partners  or  agents  at  Aden  and 
Makalla;  the  Aden  agents  also  attend  the  great  annual  fair  at 
Berbera  on  the  opposite  coast,  and  exchange  English  and 
Indian  goods  for  Myrrh,  Bdellium  and  other  African  produce. 
The  bags  or  bales  which  contain,  the  Myrrh,  when  opened  in 
Bombay,  are  found  to  bo  made  up  of — Ist^  a  large  proportion 
of  roundish  masses  of  fine  Myrrh;  27id,  a  considerable  propor- 
tion of  small  .semi-transparent  pieces  of  Myrrh  of  irregular 
shape;  3rd,  numerous  pieces  of  dark-coloured  Myrrh,^mixed 
with  bark  and  other  refuse;  4^A,  a  small  proportion  of  an 
opaque  gum-resin  (Bdellium  opaqiie  of  Guibourt),  occasionally 
pieces  of  resin  (juniper?)  are  also  met  with.  In  Bombay  the 
contents  of  the  package  are  sorted ;  the  best  Myrrh  goes  to 
Europe ;  the  darker  pieces  form  a  second  quality,  and  the  refuse 
is  exported  to  China,  where"  it  is  said  to  be  used  as  an  incense. 
True  Myrrh  is"  known  in  the  Bombay  market  as  Karam  or 
Bandar  Karam.^  From  Makalla  and  Aden  another  kind  of 
Myrrh  is  received,  Arabian  Myrrh.  The  trade  name  of  this 
*  A  dt':)i)un  oil  the  Afriuau  coast  uearly  opposite  Aden* 
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drug  in  Bombay  is  Mcetiya;  it  is  mostly  sold  in  India  as  true 
•  Myrrh,  for  which  it  might  easily  be  mistaken  by  any  one  not 
specially  acquainted  with  drugs.  The  dealers  here  say  that 
no  true  Myrrh  is  ever  received  from  Arabia.  A  kind  of  myrrh 
resembling  Meetiya  is  sometimes  sold  in  Bombay  aa  Ohenai- 
bol  or  "  Chinese  myrrh/*  and  it  is  curious  that  Ibn  Batuta 
(1340)  amongst  the  articles  of  trade  at  Thana,  mentions  musk 
and  myrrh  from  China.  Persian  Myrrh  has  only  recently  made 
its  appearance  in  the  market;  it  occurs  in  very  large  masses 
of  a  rich  reddish  brown  colour  and  considerable  translucency ; 
very  oily;  in  taste  and  odour  it  resembles  African  Myrrh 
very  closely.  Pieces  of  papery  bark  are  found  adhering  to  it. 
It  comes  principally  from  Mekran,  and  is  probably  the  Myrrh 
mentioned  by  Arrian  as  having  been  found  by  Alexander's 
army  in  the  country  of  the  Tahp<a<rob.  It  readily  forms  an  emul- 
sion with  water,  and  appears  to  have  all  the  properties  of 
comniercial  Myrrh.*  The  botany  of  the  Myrrh  trees  is  still 
encompassed  with  uncertainty,  which  cannot  be  removed  until 
the  very  localities  in  which  the  drug  is  collected  shall  have  been 
•explored  by  a  competent  observer.  At  present  all  we  can  say 
is  that  it  is  probable  that  Ehrenberg's  or  Carter's  Balsamo- 
dendron  produces  the  Arabian  Myrrh,  and  that  a  much  larger 
species,  probably  B.  Myrrha,  iVe^^.,  growing  in  north-eastern 
Africa,  produces  the  true  Myrrh  of  commerce.  It  6eems 
probable  also  that  Balfour's  B.  socotranum  is  a  myrrh  tree. 
Of  the  source  of  the  Persian  Myrrh  we  know  nothing  as  yet. 

Description. — Myrrh  consists  of  irregular  roundish 
masses  varying  in  size  fron\  small  grains  up  to  pieces  as  large  as 
an  egg,  and  occasionally  much  larger.  They  are  of  an  opaque 
reddish  brown,  with  dusty  dull  surface.  When  broken  they 
exhibit  a  rough  or  waxy  fracture,  hating  a  moist  and  unctuous 
appearance,  especially  when  pressed,  and  a  rich  brown  hue. 
The  fractured  translucent  surface  often  displays  characteristic 
whitish  marks  which  the  ancients  compared  to  the  light  marks 
at  the  base  of  the  finger  nails.     Myrrh  has  a  peculiar  and 

*  In  1882  the  imports  of  Persian  Myrrh  rose  to  1,000  cwts.  • 
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agreeable  fragrance,  with  an  aromatic  bitter  and  acrid  taste. 
Water  disintegrates  it,  forming  a  light  brown  emulsion  which, . 
viewed  under  the  microscope,  appears  made  up  of  colourless 
drops,  among  which  are  granules  of  yellow  resin.  Alcohol 
dissolves  the  resin  of  Myrrh,  leaving  angular  non-crystalline 
particles  of  gum  and  fragments  of  bark.     (Pharmacographia.) 

Chemical  composition. — Fliickiger  and  Hanbury  say: — ''The 
gum  which  is  dissolved  when  Myrrh  is  treated  with  water 
amounts  to  between  40  to  50  per  cent.  It  is  partially  precipi- 
table  by  neutral  acetate  of  lead,  showing  that  it  differs  from  gum 
Arabic;  but  a  portion  (about  one-fourth)  agrees  with  the  latter 
in  respect  to  its  action  on  acetatjB  of  lead.  The  resin  dissolves 
completely  in  chloroform  or  alcohol,  and  the  colour  of  the  latter 
solution  is  but  slightly  darkened  by  perchloride  of  iron.*  It 
is  but  partially  soluble  in  'alkalis  or  in  bisulphide  of  carbon. 
Briiokner  (1867)  found  this  portion  to  yield  75'6  per  cent,  of 
carbon  and  9*5  of  hydrogen.  The  resin  which  the  bisulphide 
refuses  to  dissolve  is  freely  soluble  in  ether.  It  contains  only 
57*4  per  cent,  of  carbon.  The  resin  of  Myrrh  to  which  when 
moistened  with  alcohol  a  small  quantity  of  hydrochloric  acid  is 
added,  assumes  a  violet  hue,  but  f^ir  less  brilliant  than  that  dis- 
played by  resin  of  Galbanum  when  treated  in  a  similar  manner. 
Myrrh'  yields  on  distillation  a  volatile  oil,  which  in  operating 
on  25  lbs.  of  the  drug,  we  obtained  to  the  extent  of  f  per 
cent.t  It  is  a  yellowish,  rather  viscid  liquid,  neuti*al  t6 
litmus,  having  a  powerful  odour  ot  Myrrh  and  sp.  gr.  0*988  at 
13®  C.  In  a  column  50  mm.  long,  it  deviates  a  ray  of  light. 
30*1®  to  the  left.  By  submitting  it  to  distillation,  we  obtained 
before  thebil  boiled,  a  few  drops  of  strongly  acid  liquid  having 
the  smell  of  formic  acid.  Neutralized  with  ammonia,  this 
liquid  produced  in  solution*  of  mercurous  nitrate  a  whitish 
precipitate,  which  speedily  darkened,  thus  indicating  formic 
acid,  which  is  developed  in  the  oil.     Old  Myrrh  is  in  fact  said 

*  The  proportion  of  resin  in  Myrrh  is  Tariable,  Fluckiger  has  found  the 
finest  samples  to  yield  as  much  as  27  per  cent, 
t  Distilled  on  a  large  scale,  good  Myrrh  yields  as  much  as  4*4  per  cent. 
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to  yield  an  acid  distillate.     The  oil  begins  to  boil  at  about 
266®  C,  and  chiefly  distils  over  between  270°  and  290^ 

"On  combustion  in  the  usual  way  it  afforded  carbon  84*70, 
hydrogen  9*98.  Having  been  again  rectified  in  a  current  of 
dry  cai'bonio  acid,  it  had  a  boiling  point  of  262  to  268®  C,  and 
now  afforded  carbon  84'70,  hydrogen  10*26,  which,  would 
nearly  answer  to  the  formula  C*'^  H'*  0.  The  results  of 
Buickhold's  Analysis  (1845)  of  essential  oil  of  Myrrh  assign  it 
the  formula  C*^  H'*  0,  which  is  the  same  as  that  of  carvol  and 
thymol,  and  widely  different  from  that  indicated  by  our 
experiments.  The  oil  which  we  rectified  displays  a  faintly 
greenish  hue;  it  is  iniscible  in  every  proportion  with  bisulphide 
of  carbon,  the  solution  exhibiting  at  first  no  peculiar  colour- 
ation when  a  drop  of  nitric  or  sulphuric  acid  is  added.  Yet 
the  mixture  to  which  nitric  acid  (1:20)  has  been  added, 
assumes  after  an  hour  or  two  a  fine  violet  hue,  which  ia  very 
persistent,  enduring  even  if  the  liquid  is  allowed  to  dry  up  in 
a  large  capsule.  If  to  the  crude  oil  dissolved  in  bisulphide  of 
carbon  bromine  be  added,  a  violet  hue  is  produced,  and  if  the 
solution  is  allowed  to  evaporate,  and  the  residue  diluted  with 
spirit  of  wine,  it  assumes  a  fine  blue,  which  disappears  on 
addition  of  an  alkali.  The  oil  is  not  altered  by  boiling  with 
alcoholic  potash,  nor  does  it  combine  with  alkaline  bisulphites. 
''The  bitter  principle  of  Myrrh  is  contained  in  the  resin  as 
extracted  by  alcohol.  By  exhausting  the  resin  with  warm 
water  an  acid  brown  solution  is  obtained,  from  which  a  dark, 
viscid,  neutral  mass  separates  if  the  liquid  is  concentrated ;  it 
is  contaminated  with  a  large  amount  of  inorganic  matter,  from 
which  it  may  be  purified  by  means  of  ether.  Tet  the  latter 
affords  also  but  an  amorphous,  somewhat  brittle  brown 
substance,  softening  at  80° — 90°  C.  This  bitter  principle  is 
but  sparingly  soluble  in  water,  and  the  yellowish  solution  is 
intensely  bitter.  The  bitter  principle  of  Myrrh  appears  to  be 
a  gluooside.^' 

Commerce. — The  sources  of  supply  have  been  already  noticed. 
Value,  Bander  Karam,  Rs.  34  per  maund  of  37^  lbs. ;  Meetiya, 
Bs.  16  to  25  per  maund ;  refuse,  Bs.  8  per  mauud. 
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Other  allied  Oum  Resins. — From  Berbera  also  comes  Bdellium 
{Vem.  Mhaisabol,  or  Bysabol*).  In  the  bales  of  this  drug  two 
distinct  kinds  are  met  with,  viz.,  ordinary  Bdellium,  which  to 
a  certain  extent  resembles  Myrrh,  but  is  of  a  darker  colour, 
less  oily,  and  has  a  peculiar  odonr  destitute  of  the  aroma  of 
Myrrh,  and  a  perfumed  kind  called  by  the  Arabs  Habah-Radee,  t 
which  occurs  in  irregular-shaped  pieces  riiore  or  less  flat,  some 
of  them  having  earth  and  fragments  ofl)ark  adhering;  it  is  of 
a  dark  reddish  brown  colour,  but  opaque  yellowish  white 
streaks  run  through  the  semi-transparent  reddish  mass.  The 
odour  is  more  powerful  and  mpre  perfumed  than  that  of 
common  Bdellium;  the  taste  perfumed,  aromatic,  and  feebly 
bitter,  whereas  common  Bdellium  is  strongly  bitter  and  has 
hardly  any  aroma.  Indian  Bdellium  (Mhaisaguggal))  the  pro- 
duce of  B.  Mukul,  somewhat  resembles  the  African  drug  in 
geileral  appearance,  the  pieces  often  having  portions  of  papery 
bark  attached  to  them,  but  the  colour  is  lighter,  often  greenish  ; 
the  odour  and  taste  are  somewhat  different,  and  a  certain  pro- 
portion of  it  is  in  distinct  vermiform  pieces  as  thick  as  the 
little  finger.  Its  value  is  one-third  less  than  that  of  African 
Bdellium.  Opaque  Bdellium  is  found  in  small  quantities  in  the 
packages  of  Myrrh  and  other  gums  which  come  from  Africa. 
It  is  known  in  Bombay  as  Meenaharma,  and  is  of  a  jellowish 
white  colour;  and  quite  opaque  like  ammoniacum  %;  it  has 
hardly  any  odour,  but  a  very  bitter  taste.  The  native  practi- 
tioners use  it  to  facilitate  the  extraction  of  Guinea-worms;  it 
would  appear  to  poison  the  animal,  as  it  makes  it  loosen  its 
hold  upon  the  tissues.     Indian  Bdellium  (Mhaisag{iggal),   the 

*  Buffalo  Myrrh,  because  it  is  given  to  these  animals  to  increase  the  flow 
of  milk,  from  the  Sanskrit  HJahisha,  a  buffalo,  and  Vola,  myrrh.  It  is  also 
called  in  Sanskrit  Saindhava  or  Samudriya  guggula,  as  coming  from  beyond 
the  sea. 

Dioscorides  (i.,  71,)  mentions  three  kinds  of  /SdcXXioi^.  Indian  Bdellium 
he  says,  is  dirty  and  dark^coloured,  and  is  called  &bp6fi<a\ov,  i.e.,  sHcky  bole* 
Arabian  Bdellium  is  described  as  dry,  resinous  and  bluish  or  greenish  black. 
His  third  kind  is  probably  a  kind  of  Myrrh. 

t  Pliny  12»  36,  mentions  an  odoriferous  myrrh. 

X  It  is  perhaps  the  white  myrrh  of  Pliny,  12,  35. 
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produce  of  B.  RoJcburghii,  occurs  in  irregular  lumps,  covered 
more  or  less  with  dirt  and  hair,  to  whiph  portions  of  papery  * 
bark  as  well  as  the  thick  inner  bark  sometimes  adhere ;  it 
is  of  a  greenish  yellow  colour,  with  an  occasional  tinge  of 
red ;  consistence  waxy,  soft,  and  brittle ;  odour  peculiar  and 
balsamic,  something  like  ced^rwood ;  taste  bitter.  With  water 
it  forms  a  greyish- white  emulsion  ;  when  inflamed  it  swells  and 
sputters  instead  of  burning  with  a  clear  flame  like  the  Guggal 
of  Boswellia  serrata.  •  We  have  been  favoured  by  Mr.  Woodrow 
with  fresh  specimens  of  the  stem  and  exudation  of  B.  Rox- 
burghii  collected  near  Peit,  about  30  miles  north  of  Poena, 
where  the  tree  has  been  planted  to  form  a  hedg:e  round  a 
Hindu  temple. 

Description.— The  epidermis  Qf  Balsamodendron  Rax- 
hurghii.  consists  of  several  rows  of  delicate  elongated  cellss 
containing  a  little  , granular  matter ;  the  cells  beneath  this, 
which*  form  the  green  bark,  are  loaded  with  chlorophyll  and 
starch.  Proceeding  inwards  the  chlorophyll  gradually  dimi- 
nishes,  and  a  few  bundles  of  liber. cells  are  met  with,  forming 
a  broken  irregular  zone.  Within  this  the  cells  contain 
granular  matter,  starch,  and  globules  of  balsam  ;  balsam- ducts 
permeate,  the  bark  at  intervals,  and  the  medullary  rays  are 
distinctly  traceable;  a  few  conglomerate  raphides  are  met 
,  with.  *  The  wood,  which  is  white,  soft  and  brittle,  consists  of 
elongated  thin  walled  cells  divided  into  zones ;  in  the  zone 
next  the  bark  the  cells  .(13  to  20  rows)  are  empty,  or  contain 
a  little  starch;  in  the  next  they  are  smaller  and  loaded  with 
large  starch  granules.  The  same  kind  of  structure  is  con- 
tinued to  the  central  pith,  which  consists  of  cells  of  starch. 
The  exudation  of  this  tree  as  cultivated  at  Peit  is  at  first 
Qpaque  and  milky ;  as  it  dries  it  becomes  greenish  and  trans- 
lucent* and  finally  solidifies.  Mahometan  writers  describe  the 
diflferent  kinds  of  Bdellium  under  the  name  of  Mukul,  and 
say  that  it  is  the  produce  of  a  large  tree  common  in  Arabia  and 
the  neighbouring  countries,  and  also  in  India.  They  distin- 
guish several  kinds,  all  of  which  are  bitter.  That  having  a 
reddish  tinge  they  call  MukuUi^azrak ;  the  yellowish,  Mukxd-U 
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yahud ;  the  brown,  Sakalabi;  and  the  rich  reddish  brown, 
Mukul-i'Arabi.  Good  Bdellium  should  be  clean,  bright,  sticky, 
soft,  sweet-smelling,  yellowish,  and  bitter;  when  burnt  it 
smells  like  Bay;  it  mixes  readily  with  water,  and  is  described 
as  liot  and  dry ;  from  the  account  of  its  properties  in  the 
Makhzan-el-Adwiya,  it  would  appear  to  be  used  in  very  nearly 
the  same  way  as  myrrh.  The  cheaper  kinds  of  Bdellium  are 
largely  used  to  give  adhesiveness  and  polish  to  the  fine  plasteir 
used  by  masons  upon  the  ceilings  and  pillars  of  houses  ;  for 
this  purpose  the  gum  is  dissolved,  strained,  and  mixed  with 
molasses.  Indian  Bdellium  combined  with  Black  pepper  and 
Colchicum  has  a  reputation  in  muscular  rheumatism;  it  is 
given  internally,  and  also  applied  to  the  painful  part  as  a  Up,  ' 

Chemical  composition. — Fliickiger  remarks  that  Bdellium 
differs  from  myrrh  in  its  stronger,  almost  acrid  taste  and  in 
odour;  it  contains  very  little  resin;  this  resin  is  different  from 
that  of  myrrh,  being  paler  and  redder ;  it  iq  very  sparingly 
soluble  in  bisulphide  of  carbon ;  this  solution  is  not  altered  by 
bromine,  whilst  that  of  true  myrrh  resin  assumes  a  most  intense . 
violet  colour;  it  is  not  soluble  in  petroleum  ether.  Of  the 
gummy  substance,  which  is  by  far  the  prevailing  constituent  of 
this  drug,  a  small  portion  only  is  soluble  in  water.  Parker  has 
examined  opaque  bdellium  with  the  following  result: — ^'Opaque 
BdelliuM  (Balsamodendron  PlayfaiHi)  is  a  very  hard,  yellow 
ochre-coloured,  opaque  gum-resin,  with  but  slight  odour  and  a 
bitter  taste.  In  common  with  other  exudations  from  the  genera 
Bahamodendro7i  and  Bogwellia,  tears  of  this  substance  fre-. 
quently  have  portions  of  papery  bark , attached  to  their  surface. 
Triturated  with  water,  opaque  bdellium  forms  a  very  good  cream- 
coloured  emulsion.  Gold  absolute  alcohol  dissolves  about  50 
per  cent. ;  the  residue  is  not  •entirely  soluble  in  water,  the 
soluble  portion  swelling  up  and  giving  the  characters  of 
bassorin. 

'*  The  colouring  matter  appears  to  be  due  to  a  resin  very 
soluble  in  alcohol,  giving  a  canary-yellow  coloured-  tincture ; 
this  resin  is  also  soluble  in  ether,  benzol  and  chloroform. 
The  tincture  (1  of  gum-resin  to  6  of  rectified  spirit)  becomes 
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slightly  milky  with  alcoholic  solution  of  plumbic  acetate,  gives 
a  slight  yellow  precipitate  with  one  drop  of  liq,  plumbi 
subacet./  and  an  intense  gfreeniah-black  colour  with  tinct.  ferri 
perchlor.     It  is  bitfer  and  becomes  milky  with  water. 

"The  mucilage  made  by  dissolving  1  part  of  the  gum  (com- 
pletely washed  with  rectiBed  spirit)  in  40  of  water,  is  tasteless, 
partly  precipitated  by  subacetate  of  lead  and  not  at  all  by 
neutral  acetate. 

•  "The  ash  (1'6  per  cent.)  appears  to  be  chiefly  calcic  car- 
bonate, dissolving  entirely  with  efferv.escence  in  dilute  acetic 
acid,  and  giving  a  copious  precipitate  with  ammonium  oxalate. 
"  Water  distilled  from  opaque  bdellium  had  the  slight  odour 
of  the  drug,  but  there  was  no  appearance  of  oil  globules  in 
working  on  a  small  scale. 

"  Composition  of  opaque  bdellium- 
Soluble  in  alcohol  (by  difference)       47;42 

Gum  soluble  in  water ..-.         ...    30*01 

Gum  insoluble  in  water  ,         ...    11'07 

Moisture...         11-50 
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— Pharm,  Joum.,  July  I7thy  1880. 

Commerce. — The  source  of  African  Bdellium  has  already 
been  noticed.  *  Indian  Bdellium  is  produced  in  the  CentraJ 
Provinces,  Cutch  and  Sind.  Value,  African,  Es.  8  per  maund 
of  87^  lbs.;  Indian,  Bs.  3f  to  Bs.  4  per  maund. 

B.  pubescens  (Bayee  of  the  hill  Beloochees)  yields 
a  small  quantity  of  a  tasteless,  inodorous,  brittle  gum  almost 
entirely  soluble  in  water,  which  is  not  an  article  of  commercoy 
cf.  Stocks  in  Phar.  Journal  (i.).  Vol.  IX.,  p.  275),  where  figures 
of  B,  Mukul  and  JB.  pubescens  will  be  found.  Combined 
wiih  sulphur,  catechu  and  borax  it  has  been  recommended  by 

*  The  plant,  which  is  now  growing  at  Kew,  aud  was  brought  home  by  Mr. 
Wykeham  Perry  as  the  Bysabol  plant,  and  which  was  identified  by  Bentley 
and  Trimen  in  'Medicinal  Plants'  as  Hemprichia  erythrcea,  has  been  identi- 
fied by  Professor  Engler,  as  the  var.  glabretcens  of  that  plant. 
40 
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Dr.  J.  Newton  as  a  stimulating  application  to  Delhi  boils^  to 
promote  healthy  granulatioo. 

B.  Berry i,  Am.,  Bedd.  Fl.  Sylv.  ^  J26,  yields  a  gum- 
resin  which  affords  84  per  cent,  of  a  good  adhesive  gum  allied 
to  arabin,  and  a  soft^  white,  neutral^  tasteless,  and  odourless 
oleo-resin  soluble  in  alcohol,  ether  and  chloroform.  The  resin 
does  not  give  the  same  colour  reactions  with  bromine  and 
with  concentrated  hydrochloric  aci^  as  that  of  the  true  myrrh. 

BALSAMODENDRON  PLAYPAIRII,  Book.f. 

Hab. — Arabia,  North  Africa. 

Vernacular. — Hotai  {Somali) 9  Dukh  {Indian  name  in  Mus-^ 
cat),  T>ijj\Arabic), 

History,  Uses,  &C. — This  is  the  name  of  a  gum-resin 
produced  by  a  small  thorny  tree  which  grows  in  the  Somali 
country  about  Bunder  Murrayah ;  the  shrub  is  described 
as  about  six  feet  high,  and*  not  unlike  the  Myrrh.  The 
gum-resin  is  used  by  the  Somali  women  as  a  detersive  for 
the  hair.  Dr.  Jayakar  of  Muscat  informs  us  that  it  is  prin- 
cipally used  "by  the  Arabs  in  Oman  for  washing  clothes:  a 
.  small  piece  is  tied  in  a  rag  and  allowed  to  soak  in  the  water 
for  a  few  minutes,  when  it  is  placed  in  the  clothes  to  be  washed 
and  well  beaten  with  a  piece  of  wood.  It  is  also  used  for  wash- 
ing the  body ;  for  this  purpose  a  piece  is  soaked  in  water  and 
well  stirred,  so  as  to  produce  a  froth  like  soapsuds  upon  the 
surface;  the  froth  is  then  rubbed  over  the  skin.  Dijj  is  also 
an  ingredient  in  a  Hibar  (plaster)  used  in  cases  of  local 
injaries,  particularly  those  of  the  chest,  also  in  rheumatic 
affections.  Internally  it  is  administered  as  an  expectorant  and 
is  an  ingredient  of  a  suppository  for  piles. 

The  method  of  administ)ering  Dijj  internally  consists  in 
taking  a  small  piece  of  it,  about  half  the  size  of  an  ordinary 
marble,  and  rolling  it  in  a  small  piece  of  peeled  lime  fruit ;  it 
is  then  swallowed.  This  dose  is  given  twice  or  thrice  daily. 
(Jayakar.)    According  to  the  Arab  lexicographers,  the  name 
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of  this  gum  is  ^^^  Uijaj  op  Dajjij,  and  it  is  described  under 
that  name  in  the  Makhzan-el-Adwiya  as  a  gum  like  olibanum 
brought  from  the  mountains  of  Oman^  which  is  better  than 
soap  for  washing  clothes^  as  it  makes  them  whiter ;  it  is  also 
said  to  be  a  useful  application  to  wounds  to  remove  proud 
flesh  and  promote  healing;  when  made  into  a  paste  with 
honey  it  is  applied  to  chronic  rheumatic  swellings  of  the 
limbs..  (Op.  cU,,  article  Dajjdj.)  Yaughan  sent  a  sample  of 
Hotai  from  Aden  to  Hanbury^  who  gives  the  following 
description  of  it : — ' 

"Irregular  pieces  H — 1  inch  i»  their  longest  diameter, 
frequently  rounded  on  one  side^  as  if  portions  of  large  tears,  of 
entire  smaller  tears,  and  of  irregular  little  fragments  produced 
by  the  fracture  of  the  masses.  It  is  of  wax-like  ops^city, 
cracked  in  all  directions,  and  readily  breaking  up  into  angular, 
pieces;  on  the  exterior  the  larger  pieces  are  yellowish-brown 
or  somewhat  liver-coloured,  and  occasionally  encrusted  on  one 
side  with  a  reddish  sand,  upon  which  they  appear  to  have 
fallen  when  in  a  soft  state ;  internally  the  colours  are  generally 
paler  or  nearly  white,  sometimes  darker  towards  the  centre  of 
the  tear.  The  gum  is  nearly  inodorous,  but  in  taste  is  slightly 
bitter  and  acrid  to  the  throat.  A  few  fragments  agitated  with 
water  in  a  phial  speedily  afford  an  emulsion,  which  remains 
frothy  and  inilky  for  many  days.'* 

'  Bentley  and  Trimen  have  suggested  that  Hotai  may  be  the 
same  as  Opaque  Bdellium,  but  Parker  [Pharm.  Jour.,  July 
nthf  1880,)  has  pointed  out  that  tincture  of  the  latter  gum- 
resin  gives  an  intense  greenish-black  colour  with  tincture  of 
perchloride  of  iron,  whereas  gum  Hotai  gives  no  such  reaction. 

BALSAMODENDRON  OPOBALSA- 
MUM,  Kunth. 

Fig. — Bentl.  8f  Trim.,  t.  59.  Balsam  tree  (Eag.),  Balsamier 
de  la  Mecque  (Fr.). 

Hab. — Arabia.     The  balsam,  wood,  and  fruit. 
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Vernacular. ^^Tihe  balsam,  BalasSn  {Arab.,  Pers.,  hid  ) ;  the 
fruit,  Ilab-el-Balasin  (Arab.,  Ind,),  Tukm-i-Balasin  (Pers.) ; 
the  wood,  Ud-i-Balasfin  {Pera.,  Ind,). 

History,  Uses,  &C. — This  is  the  fiaXadfiop  of  the  Greeks, 
(Dios.  i.,  18  ;  Theophr.  H.  P.  IX.  1,  2,  6,  7,)  and  the  Balsamom 
of  the  Romans  (Plin.  12,  54).  Dioscorides  also  notices  the  ^ise- 
of  the  fruit  {carpobaUamum)  and  wood  {xylobalsamvm) .  Arabic 
and  Persian  writers  describe  the  Balsam  tree  as  having  hoary 
leaves  like  rue,  and  say  that  it  is  affected  hy  heat  and  cold, 
drought  and  moisture,  like  a  human  being.  They  affirm  that 
it  sprang  from  the  blood  of  the  slain  in  Mahomet's  conflict 
with  the  tribe  of  Harb,  and  that  the  Prophet  used  the  Balsam 
for  the*resuscitation  of  the  dead.  Sheik  Dawood  of  Antioch 
says  that  the  Christians  have  a  tradition  to  the  effect  that  when 
the  Holy  Virgin  Mary  and  our  Lord  fled  to  Matriya  in  Egypt, 
our  Lord  washed  His  clothes  at  a  well,  and  from  the  waste 
water  which  ran  upon  the  ground,  the  Balsam  tree  sprang  up, 
that  on  this  account  the  tree  is  held  in  great  veneration  by  the 
Christians,  who  value  the  Balsam  at  its  weight  in  gold.  The 
wood  is  called  Ud-i-balasan ;  it  is  heavy  and  red,  with  yellow- 
ish bark.  Genuine  Balasdn  when  thrown  into  water  sinks ;. 
cotton  dipped  in  it  can  be  washed  quite  clean  in  water ;  when 
rubbed  upon  a  stick  and  inflamed  it  should  burn  without 
injuring  the  wood,  like  naphtha.  (Makhzan-el'Adi&iyaf  article 
BaUbsan.)  Abd-el-Latif,  who  lived  from  1101  to  1231,  has 
described  the  extraction  of  the  Balsam  at  the  garden  of  Matriya 
near  Cairo.  He  says  that  incisions  are  made  with  a  sharp 
stone  through  the  bark  down  to  the  wood,  the  juice  is  scraped 
from  the  tree  by  the  fingers,*  and  preserved  in  bottles  which 
are  buried  in  the  earth  for  a  time,  and  afterward  exposed 
to  the  sun  until  all  the  Balsam  has  separated  from  the 
impurities;  it  is  then  subjected  to  some  secret  process 
after  which  it  is  stored  in  the  king's  treasury.  The  annual 
produce  of  the  garden  is  about  20  ratls.  (Husti'el'Viuhdsarih 
fi  akhbir  Mitfr  wa  el  Kahirah.)     The  Balsam  is  also  extracted 

*.  Tbeophrastus  says  oia»ft  aibfipois. 
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by  boiling  the  leaves  and  wood  in  water.  P.  Bellonias  [Ohs.  Lib. 
H.y  cap.  39  and  40)  describes  a  visit  to  the  Matriya  gardens  for 
the  purpose  of  seeing  the  Balsam  trees  in  A.D.  1547. 

Description. — Balsam  of  Mecca,  when  freshly  imported 
into  Bombay,  is  a  greenish  tarbid  fluid  of  syrupy  consistence 
having  a  very  grateful  odour,  something  like  oil  of  rosemary, 
when  dropped  into  a  vessel  containing  water  it  rises  and  forms 
a  thin  film  upon  the  surface  of  the  liquid,  which  after  about  a 
quarter  of  an  hour  can  be  raised  entire  by  touching  it  with  a 
pencil.  When  rubbed  upon  the  palm  of  the  hand  for  a  few 
minutes,  it  loses  its  essential  oil  and  becomes  very  sticky ; 
dissolved  in  six  parts  of  alcohol  60  O.  P.  it  forms  a  turbid 
greenish  solution  with  many  opaque  flakes  floating  in  it;  these 
are  soon  deposited  and  adhere  to  the  bottom  of  the  bottle. 
The  alcohol  solution  dropped  on  paper  and  placed  in  the  sun 
rapidly  evaporates,  leaving  a  slightly  sticky  varnish  upon  the 
surface  of  the  paper.  The  Balsam  itself  dropped  upon  com- 
mon scribbling  paper  spreads  a  little  and  soon  becomes  very 
thick  ;  the  paper  beneath  the  drop  becomes  translucent  only ; 
after  12  hours  it  becomes  so  hard  that  when  touched  it  no 
longer  adheres  to  the  finger. 

Tr^ated  with  six  parts'  strong  sulphuric  acid,  the  Balsam 
forms  a  rich  red  brown  translucent  solution  of  the  colour  and 
consistence  of  Stockholm  tar,  which  upon  being  poured  into 
water  throws  down  a  dull  brown  resinous  deposit.  Balsam  of 
Mecca,  which  has  been  kept  some  time  in  the  shops,  becomes 
yellowish  and  more  viscid ;  the  essential  oil  would  appear  to 
be  very  volatile,  as  after  a  short  exposure  the  Balsam  does  not 
render  paper  translucent,  and  has  a  simply  terebinthinate 
odour.  The  taste  is  aromatic,  bitter,  and  somewhat  acrid.  It 
would  thus  appear  that  the  balsam  imported  into  India  is  very 
nearly  of  the  same  character  as  that  described  by  Guibourt 
and  supplied  to  him  by  M.  Delessert,  only  that  being  fresher 
it  differs  in  colour  and  contains  more  essential  oil. 

Chemical  composition, — TrommsdorflF  found  in  a  sample  of 
this  Balsam  SO  per  cent,  of  volatile  oil,  64  per  cent,  of  hard 
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resin,  4  per  cent,  of  soft  resin,  and  0*4  per  cent*  of  bitter  prin- 
ciples. The  volatile  oil  was  mobile,  colourless,  fragrant  and 
had  a  rough  taste ;  it  dissolved  in  alcohol  and  ether,  and  with 
a  deep  red  colour  in  sulphuric  acid,  whence  it  was  precipitated 
by  water  as  a  resin.  It  was  also  resinised  by  nitric  acid.  The 
hard  resin  was  honey  yellow,  transparent,  brittle,  of  specific 
gravity  1'333,  softened  at  44®  C,  and  melted  completely 
at  90®  C.  It  dissolved  with  difficulty  in  alcohol  and  ether 
at  ordinary  temperatures,  easily  with  aid  of  heat ;  it  was  like- 
wise soluble  in  oils,  both  fixed  and  volatile.  It  was  altered  by 
hot  nitric  and  sulphuric  acids,  and  appeared  to  combine  with 
alkalies,  forming  compounds  insoluble  in  free  alkali.  The  soft 
resin  was  brown  and  very  glutinous,  inodorous  and  tasteless; 
melted  when  dry  at  112°  0.  It  was  insoluble  in  alcohol  and 
ether,  but  soluble  in  oils,  both  fixed  and  volatile.  It  was  not 
attacked  by  alkalies  or  by  strong  sulphuric  acid ;  with  nitric 
acid,  it  swelled  up  and  became  friable. 

nab-el-Balasan. — The  fruit  is  imported  from  Arabia  and  is 
kept  by  aU  the  native  druggists  who  deal  in  what  are  called 
in  India  *^  Mughlai "  or  "  Yunani ''  medicines ;  it  has  a  pleasant 
terebinthinate  odour,  and  exactly  corresponds  with  the  figures 
and  description  of  the  fruits  of  B.  Opdbalsamum  in  Bentley 
and  Trimen's  "Medicinal  Plants."  If  soaked  in  water  they 
soften  and  can  be  easily  dissected,  and  the  remarkable  form  of 
the  pulpy  layer  within  the  epicarp  be  seen.  Sections  of  the 
epicarp  show  very  large  ramifying  balsam  cells,  which  appedr 
to  communicate  one  with  another.  The  fruit  is  considered  to 
be  a  powerful  carminative  and  digestive;  it  is  also  praised  as 
a  stimulant  expectorant,  and  is  usually  administered  in  com- 
bination with  tragacanth. 

Commerce. — Balm  of  Mecca,  Rs.  8  per  lb. ;  the  fruit,  Re.  i 
per  lb. 

GARUGA   PINNATA,  Roxb. 

Fig. — Roxh,  Cor.  PI.  Hi.,  U  208;  Bheede,  Hort.  Mai  iv., 
e.33. 

Hab. — ^India.     The  fruit  and  juice. 
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Vernacular. — Ghogar,  Kharpat  {Hmd.)y  Kankar,.  Karak, 
Kasar  (Afar.),  Jum  (Bang.),  Karivembu  maram  (Tain.),  Garuga 
chettu  (Tel). 

History,  Uses,  &C. — Throughout  India  the  fruit  > of 
this  tree,  which  i^  greenish  yellow  and  about  the  size  of  a 
gooseberry,  is  pickled  and  eaten  as  a  cooling  and  stomachic 
remedy ;  it  is  strongly  acid.  The  bark  is  astringent,  and  is 
employed  in  tanning.  {Brandts.)  Its  juice,  which  is  gummy 
and  resinous,  is  dropped  into  the  eye  to  cure  opacities  of  the 
conjunctiva.  In  the  Concan  the  juice  of  the  leaves,  with  that 
of  Adhaioda  Vaaica  and  Vitex  trifolia,  mixed  with  honey,  is 
given  in  asthma. 

Description. — ^The  gum-resin  is  greenish  yellow,  trans- 
lucent, in  small  mamilliform  masses,  having  a  mild  terebin- 
thinate  odour  and  taste^  not  unlike  that  of  some  sample 
of  elemi.     Only  a  small  part  of  it  is  soluble  in  rectified  spirit. 

Chemical  composition, — The  gum-resin  contains  76*5  per 
cent,  of  gum,  13*9  per  cent,  of  resin,  and  9'6  per  cent,  of 
moisture,  including  volatile  oil.  The  gum  is  precipitated  by 
ferric  salts,  but  not  by  neutral  plumbic  acetate,  it  is  therefore 
similar  to  that  of  myrrh.  The  resin  is  neutral^  soluble  in 
spirit  of  wine  and  ether,  but  not  in  alkalies.  A  clean  sample 
of  the  gum-resin  left  3*75  per  cent,  of  ash. 

CANARIUM  STRICTUM,  Bogib. 

Hab, — Western  Peninsula.  The  resin.  Black  Dammar 
{Eng.). 

Vernacular. — Kala-ddmar  {Hind.)^  Karrapu-ddmar  (Tarn.), 
Nalla-rajan  {Tel.). 

History,  Uses,  &C. — The  black  dammar  tree  of  Mala- 
bar is  common  about'  Courtallum  in  the  Tinnevelly  district 
and  in  Ganara.  In  the  Wynaad  the  Kurchias  light  a  fire 
at  the  base  of  the  tree,  on  the  side  to  which  it  is  inclined. 
When  the  bark  has  been  charred  the  resin  begins  to  exude; 
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about  five  or  six  months  after  it  is  removed  in  large  stalactitic 
masses*  It  is  nsed  in  India  for  many  small  purposes,  such 
as  the  manufacture  of  bottling  wax,  varnishes,  &o.  Dr.  Bidie 
speaks  of  it  as  an  excellent  substitute  for  Burgundy  pitch. 

Description. — ^The  resin  is  transparent  an3  of  a  deep 
brownish  yellow  to  amber  colour  when  held  between  the  eye 
and  the  light,  but  when  adhering  to  the  tree  it  has  a  bright 
shining  black  appearance.  Its  colour  when  in  solution  is 
pale,  as  compared  with  its  dark  tint  when  in  mass ;  though 
insoluble  in  spirit,  its  solution  in  turpentine  forms  a  tolerable 
varnish.  When  submitted  to  destructive  distillation  it  yields 
about  78  per  cent,  of  oil,  resembling  that  obtained  from 
common  colophony. 

Oommeree, — The  high  price  of  black  dammar,  about  Bs.  32 
per  cwt.  {Beddome},  precludes  its  use  as  a  substitute  for 
colophony,  nor  can  it  compete  with  olibanum  as  a  plaster 
material. 

CANARIUM  COMMUNE,  iinn. 

Fig. — KcBtdng.  Ann.  Bot.  i.  360,  t  7,  /.  2 ;  Bentl  afhd 
Trim.  61.    Java  almond  {Eng.)^  Bois  de  colophane  (Fr,) 

Hab.— Penang,  cultivated  in  Southern  India. 
Vernacular.— K&n&ri  {Malay). 

History,  Uses,  &C. — This  tree  is  described  and  figured 
by  Rumphius  {Eerb.  Amb.  11.,  tt.  47,  48,)  as  a  large  tree 
growing  at  Coram  and  in  the  neighbouring  large  islands 
which  produces  resin  so  abundantly  that  it  hangs  in  large 
pieces  and  conical  tears  from  the  trunk  and  principal 
branches.  The  resin  is  at  first  white,  liquid  and  sticky,  but 
afterwards  becomes  yellowish  and  of  the  consistence  of  wax. 
Rumphius  also  mentions  the  almonds,  which  he  says  are  apt  to 
bring  on  diarrhoea  and  dyspepsia  if  eaten  raw.  Sprengel 
suggests  {Eist.  Bfd  Eerb.  ii,,  p.  270,)  that  the  almonds  are  the 
JmX^  (Manshim)  of  Ibn  Sina,  which  that  author  describes  aa 
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tHree-angled  seeds  like  those  of  the  (Joj  {Piatacia  Terelinthus)^ 
but  the  Arabian  lexicographers  consider  manshim  to  be 
Carpobalsamam.  Ainslie  says: — ^'We  are  told  by  Horsfield 
in  his  list  of  medicinal  plants  of  Java^  that  the  gum  has  the 
same  virtues  as  Balsam  of  Copaiba,  that  the  three-cornered 
nuts  are  eaten  both  raw  and  dressed  by  the  natives^  and  that 
the  oil  is  used  at  table  when  fresh  and  for  burning  when 
stale.*^  .  The  resin  is  also  said  to  be  burnt  as  a  light.  Dr. 
Waitz  {Diseases  of  Children  in  Hot  Climates^  p.  290),  speaks 
favourably  of  an  emulsion  of  the  kernels  as  a  substitute  for 
Mistura  Amygdalae,  to  which  he  considers  it  preferable  on 
account  of  its  mild  laxative  action.  Guibourt  (iii.,  p.  520) 
notices  the  resin  under  the  name  of  New  Guinea  Resin  with 
an  elemi  odour, 

Planchon  (Drogues  Simples  ii.,  244),  speaking  of  the  resin  of 
this  tree,  says  that  under  the  name  of  East  Indian  Elemi  it  has 
occasionally  appeared  in  commerce  at  Amsterdctm  as  an  import 
from  the  Dutch  Colonies.  In  Java  the  tree  is  cultivated  for  its 
seeds;  in  India  it  is  grown  most  successfully  in  Travancore. 

Description. — The  resin  occurs  in  large  dry  masses  of 
a  yellowish- white  colour,  it  readily  softens  when  heated,  and 
has  then  an  odour  like  elemi. 

The  fruit  is  from  li  to  1^  inch  long,  ovoid,  3-angled,  pointed 
at  the  apex,  smooth,  purplish,  with  a  thin  fleshy  epicarp,  nut 
very  hard,  3-angled,  in  dehiscent,  1 -celled  by  abortion  of  the 
other  two ;  the  almond  consists  of  a  membranous  testa,  enclos- 
ing the  oily  cotyledons,  which  are  divided  into  three  lobes, 
folded  and  twisted  together.  The  kernels  yield  40  per  cent, 
of  a  semi-solid  fat  of  an  agreeable  and  sweet  taste,  which 
keeps  very  long  without  turning  rancid.     [Brannt.) 

C.  bengalense,  Roxb.,  a  native  of  Sylhet  and  the  adjoin- 
ing districts,  is  described  by  Roxburgh  as  an  immense  forest 
tree.  **  From  fissures  or  wounds  in  the  bark  a  large  quantity 
of  very  clear  amber-coloured  resin  exudes,  which  soon  becomes 
hard  and  brittle,  and  is  then  not  unlike  copal;  yet  the 
natives  set  little  or  no  value  upon  it.    In  the  Calcutta  bazar 
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it  is  only  valued  at  from  2  to  3  rupees  for  7  maunds  of  80  lbs. 
weight  each/'  (Flora  Indica,)  The  resin  is  not  now  known  in 
Calcutta,  but  Dr.  King  informs  us  that  it  is  still  sold  in 
Darjeeling  under  the  name  of  GokaUdhup,  the  Paharia  name  of 
the  tree,  and  is  used  by  the  Lepchas  to  burn  as  incense. 

Cd.nCa.niUin; F6e  suggests   that  the  KayKOfiov  or   nayKoKop 

of  the  Greeks  was  probably  a  gum  resin  obtained  from  a  plant 
belonging  to  this  order,  and  Sprengel  suggests  that  it  may 
have  been  the  resin  of  a  Gardenia. 

If  wo  refer  to  Dioscorides  we  find  that  he  speaks  of  it  as  an 
Arabian  gum,  something  like  myrrh  in  appearance,  used  for 
fumigation  on  account  of  its  fragrance,  and  administered  medici- 
nally to  reduce  corpulence  and  to  cure  spleen,  &c.,  and  also  as 
an  emmenagogue ;  it  wag  applied  locally  to  remove  opacities  of 
the  cornea  and  improve  the  sight,  also  to  cure  toothache ; 
acording  to  Paulus  ^gineta  it  was  considered  to  be  laxative. 

We  think  there  can  be  no  doubt  that  this  substance  was  the 
Kankahar,  Kaikahan,  or  Kaighaman  of  the  Arabians,  a  kind  of 
Rosin  which  they  describe  as  having  exactly  the  same  properties 
as  those  attributed  to  Cancamum  by  Dioscorides.  Haji  Zein 
the  druggist  (A.D.  1368)  describes  it  as  having  the  appearance 
of  Copal,  and  the  Indian  Mahometan  writers  on  Materia  Medica 
identify  it  with  the  Rala  or  Dhuna  of  India,  which  is  Shorea 
resin,  and  which  is  used  throughout  the  East  as  incense. 
Pliny  (12,  44)  mentions  Cancamum  and  Tarum  (Aloe  wood) 
as  coming  from  the  country  which  produces  cinnamom  and 
cassia,  and  brought  to  Europe  by  the  Nabataean  Troglodytse, 
a  colony  of  the  Nabateei. 

MELIACE^. 
MELIA  AZADIRACHTA,  Linn. 

Fig.— Ben«.  and  Trm.,  t.  62  ;  Wight  Ic.y  t  17.  Indian 
Lilac  {Eng.),  Azadirac  dlnde  {Fr.). 

Hab. — India.  The  bark,  root,  leaves,  flowers,  fruit,  gum, 
and  oil  of  the  seeds. 
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Vernacular. — Nimb  {Hind.),  Nim  {Beng,),  Niml),  Bdlata- 
nimb  {Mar.),  Bevina-mara,  Isa-bevu  (Oan.),  Nimbamu,  Vepa- 
chefcta  {Tel)y  Vembu,  Veppam  {Tam.),  Limbado  {Ouz.). 

History,  Uses,  &C. — This  tree,  in  Sanskrit  Nimba  and 
Arishta,  is  a  native  of  India,  and  is  cultivated  in  all  parts 
of  the  country  on  account  of  its  medicinal  properties.  The 
leaves,  bark  and  other  products  of  the  Neem  have  been  articles 
of  the  Hindu  Materia  Medica  from  a  very  remote  period,  and 
are  mentioned  in  the  Ayurvedas  of  Susruta.  The  bark  is  con- 
sidered to  be  bitter,  tonic,  and  astringent.  The  leaves  are 
added  to  poultices  to  disperse  glandular  tumours,  and  are  used 
generally  as  a  discutient ;  beaten  into  a  pulp  they  are  applied 
to  pustular  eruptions,  more  especially  to  the  eruption  of  small- 
pox;  their  juice  is  anthelmintic,  and  is  given  in  a  variety  of 
diseases,  such  as  jaundice,  prurigo,  boils,  &c.  Chakradatta 
recommends  a  poultice  of  the  leaves  mixed  with  Sesamum 
seeds  for  unhealthy  ulcerations.  The  fruit  is  described  as 
purgative,  emollient,  and  anthelmintic.  The  oil  of  the  seeds 
is  applied  to  suppurating  scrofulous  glands,  is  given  in  leprosy, 
rheumatism,  and  a  variety  of  diseases.  It  is  vermifuge,  and  is 
a  remedy  for  mange  in  dogs.  It  has  been  used  in  the  manu-  . 
facture  of  soap.  As  the  oil  contains  a  marked  amount  of 
sulphur,  ncem  oil  soap  might  possibly  be  useful  in  cutaneous 
affections  in  which  a  mild  sulphuretted  application  is  indicated. 
The  beneficial  effects  of  the  oil  when  rubbed  into  the  skin  in 
rheumatism  is  doubtless  due  to  the  presence  of  organically 
combined  sulphur.  The  gum  is  said  to  have  stimulant  pro- 
perties. The  young  trees  tapped  yield  a  saccharine  juice, 
which  when  fermented  is  used  as  a  stomachic ;  several 
observers  have  noticed  that  in  certain  years  this  juice  appears 
to  flow  with  unusual  abundance. 

The  dried  flowers  are  used  as  a  tonic  after  fever,  and  under 
the  name  of  Pancha^nimba,  a  medicine  is  prepared  which  con- 
tains the  flowers,  fruit,  leaves,  bark,  and  root  of  the  tree,  of 
each  15  parts,  and  one  part  each  of  a  number  of  other  drugs. 
The  nimba  is  also  one  of  the  Pancha'-tikta  or  five  bitters. 
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The  air  waved  with  a  Neem  branch  is  supposed  to  be  a  core 
for  syphilis.  The  insane  are  passed  through  a  cleft  of  the  tree, 
or  a  stem  which  having  parted  and  re^united  forms  a  circular 
opening.  Buchanan,  in  his  "  Journey  through  Mysore/'  relates 
that — ^*  Once  in  two  or  three  years  the  Coram  as  of  a  village 
make  a  collection  among  themselves,  and  purchase  a  brass  pot, 
in  which  they  put  five  branches  of  Melia  Azadirachta  and  a 
cocoanut.  This  is  covered  with  flowers  and  sprinkled  with 
sandalwood  water.  It  is  kept  in  a  small  temporary  shed  for 
three  days,  during  which  time  the  people  feast  and  drink, 
sacrificing  lambs  and  fowls  to  Marima,  the  daughter  of  Siva;  at 
the  end  of  the  three  days  they  throw  the  pot  into  the  water." 
This  practice  is  known  in  other  parts  of  India  as  ^^^^TfTrT 
(Ghatasthapan),  and  is  considered  to  avert  ill  luck  and  disease. 
Amongst  certain  castes  the  leaves  of  the  Neem  are  placed  in 
the  mouth  on  their  return  from  funerals  as  an  emblem  of 
grief.  Five  to  eight  leaves  are  eaten  by  all  Hindus  on  the 
first  day  of  the  New  Year,  and  are  supposed  to  ensure  freedom 
from  disease;  when  amrita  (ambrosia)  was  being  conveyed  to 
heaven  from  the  lower  world  for  the  use  of  the  gods,  it  is 
believed  that  a  few  drops  of  it  fell  on  this  tree.  For  an 
account  of  the  mythology  of  amrita,  see  De  Gubernatis,  Myth, 
des  Plantes  I.,  p.  32. 

This  useful  tree  naturally  attracted  the  attention  of  the 
Mahometans  upon  their  arrival  in  the  country,  and  they 
named  it  Azaddarakht-i-Hindi,  from  its  resemblance  to  the 
Melia  Azedarach  or  Persian  Lilac.  The  author  of  the  Makzan- 
el-Adwiya  is  careful  to  point  out  that  the  Indian  Neem  is  not 
found  in  Persia.  He  describes  the  Neem  and  Azadarakht 
separately,  giving  Bakayan  as  the  Indian  name  for  the  latter. 
The  Mahometans  use  the  different  products  of  the  Neem  in 
the  same  manner  as  the  Hindus,  and  like  them  consider  it 
to  be  cold  and  dry.  Amongst  European  physicians,  Wight 
says,  "The  leaves  beaten  to  a  pulp,  and  externally  applied,  act 
like  a  charm  in  removing  the  most  intractable  forms  of  psora 
and  other  pustular  eruptions."  Dr.  White,  of  Bombay,  has 
recommended  the  bark  as  a  febrifuge  ;  others  have   spoken 
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favourably  of  tlie  leaves  as  a  local  application  to  ulcers  and 
ceriain  obstinate  skin  diseases.  Dr.  Hov6  n787)  tbas  speaks 
of  the  Neem  tree : — "  The  Gentoos  here  worship  this  tree,  aad 
their  barren  women  invoke  and  perform  the  same  ceremonies 
round  it  every ,  morning  as  they  usually  do  in  the  other 
Pergunnahs  about  the  Ficus  reljgiosa.  The  leaves  are  of  a 
powerful  bitter,  and  they  use  a  strong  decoction  with  great 
success  in  intermittents,  and  which  I  usually  drank  for  my 
liver  complaint  and  found  myself  much  relieved  by  it."  He 
also  notices  the  use  of  the  gum  by  lying-in  women. —  {Hove, 
account  of  Mitampoor,)  From  recent  experience  detailed  in 
the  Pharmacopoeia  of  India,  it  would  appear  that  the  opinion 
of  the  natives  of  India  regarding  the  medicinal  properties  of 
the  different  parts  of  this  tree  is  substantially  correct.  The 
bark  is  now  official  in  the  abovementioned  Pharmacopoeia. 

Description. — Neem  bark  is  coarsely  fibrous;  it  varies 
much  in  thickness  according  to  the  age  of  the  tree  from  which 
it  is  taken.  The  external  surface  is  rou^h,  fissured,  and  of  a 
rusty  grey  colour ;  the  inner  surface  yellowish  and  foliaceous. 
The  taste  is  bitter  and  astringent.  The  leaves  are  simply  pin- 
nate, leaflets  9  to  15,  ovate,  lanceolate,  unequal  sided,  acumi- 
nated, serrated,  1  to  8  by  ^to  li  inches,  very  bitter.  The  fruit 
when  ripe  is  purple,  1-celled,  1 -seeded,  i  to  f  in.  long;  -within 
the  fleshy  portion  is  a  thin  hard  woody  shell,  which  encloses 
an  oily  bitter  kernel  like  a  small  filbert,  greenish  white,  with  a 
brown  testa.  The  dried  fruit  resembles  a  small  raisin,  the 
inner  portion  of  the  pulp  is  adherent  to  the  stone,  and  fibrous 
from  the  presence  of  very  large  liber  cells.  The  expressed  oil 
is  of  a  pale  yellow  colour  and  bitter  taste.  It  has  a  powerful 
garlic-like  odour.  The  gum  is  yellowish,  like  inferior  gum 
Arabic,  generally  in  longish  vermiform  pieces,  not  bitter,  and 
freely  soluble  in  cold  water.  It  is  unaffected  by  neutral 
acetate  of  lead,  gives  a  curdy  white  precipitate  with  basic 
acetate,  a  reddish  gelatinous  precipitate  with  ferric  chloride,  is 
unaffected  by  borax,  is  slightly  reduced  by  boiling  with  Pehling's 
solution^  which  it  turns  of  a  dull  red  colour.     Iodine  does  not 


826  MJELIACJEJE. 

affect  it,  bat  it  precipitates  witli  oxalate  of  ammonia.     It  makes 
a  weak  mucilage^  and  is  of  little  value. 

Microscopic  structure. — According  to  the  Pharmacographiay 
the  suberous  coat  consists  of  numerous  layers  of  ordinary  cork 
cells,  which  cover  a  layer  of  nearly  cubic  sclerenchymatous  cells. 
This  latter,  however,  is  not  always  met  with,  secondary  bands 
of  cork  (rhytidoma)  frequently  taking  its  place.  The  liber  is 
commonly  built  up  of  strong  fibre-bundles  traversed  by 
narrow  medullary  rays,  and  transversely  separated  by  bands  of 
parenchymatous  liber  tissue.  Crystals  of  oxalate  of  calcium 
occur  in  the  parenchyme  more  frequently  than  the  small  glo- 
bular Starch  grains.  The  structure  of  the  bark  varies  consider- 
ably according  to  the  gradual  development  of  the  secondary 
cork  bands.  We  have  examined  the  fresh  bark  and  find  that 
it  agrees  with  this  description. 

Chemical  composition, — An  infusion  of  the  bark  gives  with 
perchloride  of  iron  a  blackish  precipitate  ;  the  infusion  is  not 
altered  by  tannic  acid  or  iodo-hydrargyrate  of  potassium.  If 
the  inner  layers  of  th^  bark  are  alone  exhausted  with  water, 
the  liquid  affords  an  abundant  precipitate  with  tannic  acid; 
but  if  the  entire  bark  is  boiled  in  water,  the  tannic  matter 
which  it  contains  will  form  an  insoluble  compound  with  the 
bitter  principle  and  prevent  the  latter  being  dissolved. 
(Pharmacographia.)  According  to  Broughton,  the  bitter 
principle  of  the  bark  is  a  neutral  resin,  having  scarcely  any 
definite  reactions.  It  may  be  obtained  by  exhausting  the 
bark  with  alcohol  of  60  per  cent.,  precipitating  the  filtered 
tincture  with  water,  and  purifying  the  precipitate  by  solution 
successively  in  benzene,  carbon  bisulphide,  dry  ether,  and 
finally,  absolute  alcohol.  It  is  soluble  in  strong  boiling 
solutions  of  the  fixed  alkalies,  from  which  acids  precipitate  it 
apparently  unaltered.  It  does  not  form  defiirite  compounds 
with  acids  or  with  bases,  but  on  treating  it  with  nitric  acid 
and  precipitating  with  water,  a  nitro-derivative  is  obtained, 
having  the  composition  C^o  H***  (NO*)*  O^^  hence  the 
formula  of  the  bitter  principle  is  inferred  to  be  C®  H*^  O* '. 
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The  leaves  contain  a  small  quantity  of  a'bitter  substance  of  a 
similar  character  but  much  more  soluble  in  water.  This 
substance^  also  contained  in  the  bark,  is  a  hydrate  of  the  resin^ 
which  it  closely  resembles  in  its  properties. — {Pharm.  Joum,, 
{S)j  iii.    992.) 

Margosa  or  Neem  oil  extracted  from  the  seeds  and  examined 
by  Warden  had  a  specific  gravity  of  *9235  at  IS'S"  C;  at  abont 
10° — 7®  C.  it  congealed  without  losing  its  transparency.  After 
standing  for  abont  86  honrs  the  recently  expressed  oil  deposited 
a  white  sediment,  which  examined  microscopically  was  found  to 
be  amorphous.  The  colour  reactions  of  margosa  oil  were  not 
characteristic.  With  concentrated  sulphuric  acid  a  rich  brown 
colour  was  yielded,  and  a  strong  garlic  odour  evolved.  By 
Massie^s  test  with  nitric  acid  the  oil  became  almost  immediately 
of  a  reddish  colour ;  after  standing  about  one  hour  and  thirty 
minutes  the  colour  was  pale  yellow.  The  elaidin  reaction 
conducted  according  to  Poutet's  directions  yielded  a  solid  firm 
yellowish  product  after  eighteen  hours,  the  temperature  in  the 
laboratory  varying  between  89^  and  93®  P.  Exposed  in  a  thin 
layer  on  a  glass  plate  to  a  temperature  of  100°  0.  for  some 
days  the  oil  did  not  dry  or  become  tacky.  The  oil  was  easily 
soluble  in  ether;  chloroform,  carbon  bisulphide,  benzole,  &c. 
Absolute  alcohol  agitated  with  it  was  coloured  greenish ;  on 
separating  the  alcohol,  and  evaporating  off  the  spirit,  an  extract 
was  obtained  which  consisted  of  oil,  from  which  a  small  residue, 
whitish  in  colour,  separated  on  standing.  The  alcoholic  extract 
was  very  bitter,  and  possessed  in  a  marked  degree  the  peculiar 
odour  of  the  oil.  The  whitish  residue  deposited  from  the  oil 
separated  by  alcohol,  and  examined  microscopically,  did  not 
appear  crystalline.  Margosa  oil  after  repeated  agitation  with 
alcohol  was  found  to  have  lost  its  bitterness  and  almost  wholly 
its  alliaceous  odour. 

A  known  weight  of  the  oil  was  saponified  with  alcoholic  potash, 
the  alcohol  completely  evaporated  off,  and  the  soap  dissolved  in 
water.  On  agitating  the  aqueous  solution  of  the  soap  with  ether, 
1*60  per  cent,   of  ether  extract  was  obtained  of  an  orange- 
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yellow  colour  and  bitter.  This  extract,  treated  with  60  per  cent, 
alcohol,  left  a  small  amoant  of  white  residae,  which  had  the 
character  of  a  wax.  The  aqneons  solution  of  the  soap,  after 
separation  of  the  ether,  was  heated  for  some  time  to  remove  dis- 
solved ether,  the  solution  was  then  mixed  with  dilute  sulphuric 
acid  in  excess,  and  the  insoluble  separated  from  the  soluble  fat 
acids  in  the  manner  recommended  by  Allen.*  The  soluble  fatty 
acids  amounted  to  3*519  per  cent.,  the  insoluble  to  89' 128  per 
cent.  The  volatile  acids  consisted  of  butyric  and  a  trace  of 
valeric  acid.  During  the  distillation  to  separate  the  fluid  from 
the  volatile  fatty  acids,  a  small  amount  of  a  snow  white  fatty  acid 
passed  over ;  this  acid  had  a  melting  point  of  43*6°  C,  which 
corresponds  with  the  fusing  point  of  iauric  acid.  A  weighed 
portion  of  the  insoluble  fatty  acids,  from  which  the  Iauric  acid 
had  not  been  separated,  was  dissolved  in  alcohol,  and  titrated 
with  normal  standard  soda,  using  phenolphthalein  as  an 
indicator,  '288  gram  of  the  acids  required  ]  c.c.  of  caustic  soda 
for  neutralization.  No  attempt  at  separating  the  fixed  fatty 
acids  was  made ;  they  probably  consisted  of  a  mixture  of 
stearic  and  oleic  acids,  with  a  small  amount  of  Iauric  acid. 

Examined  by  Reichert's  distillation  process,  2*5  grams  of  the 
oil  gave  a  distillate  which  after  separation  of  the  Iauric  acid, 
which  had  distilled  over,  required  4' 6  c.c.  of  decinormal  soda 
for  neutralization,  phenolphthalein  being  used  as  an  indicator. 

The  saponification  equivalent  qf  the  oil  was  determined  by 
Koettstorfer's  method,  and  was  equal  to  284,  the  percentage  of 
caustic  potash  required  to  saponify  the  oil  being  19*72. 

A  preliminary  examination'  of  the  oil  having  indicated  the 
presence  of  sulphur,  a  quantitative  estimation  of  the  amount 
present  was  made  and  found  equal  to  '427  per  cent.  The  oil 
after  repeated  agitation  with  alcohol  was  found  to  contain  only 
'109  per  cent,  of  sulphur. 

The  extract  obtained  by  agitating  the  oil  with  absolute  alcohol 
has  already  been  referred  to ;  it  was  examined  in  the  following 
manner  : — ^The  oily  extract  was  treated  with  60  percent,  spirit, 

*  '  Commercial  Orgauic  Analysis.' 
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allowed  to  standi  and  the  clear  yellow  alcoholic  solution  decanted 
from  the  insoluble  oil ;  the  alcoholic  solution  thus  obtained  was 
evaporated  to  dryness,  mixed  with  ammonia,  ^nd  agitated  with 
ether.  The  ether  solutiou  was  marked  A,  The  aqueous  solution, 
after  separation  of  the  ether,  was  mixed  with  dilute  hydrochloric 
acid,  aud  again  agitated  with  ether.  The  ether  separated  of  a 
yellow  colour,  and  below  it  some  flocks  of  a  dirty  yellow  hue, 
which  refused  to  dissolve  after  prolonged  agitation.  The  ether 
solution  was  marked  B,  From  the  aqueous  solution  the  insoluble 
flocks  were  separated  by  filtration  and  marked  (7.  The  filtrate 
was  not  further  examined. 

Examination  of  ether  solution  A, — The  solution  was  agitated 
with  dilute  hydrochloric  acid,  to  remove  any  principles  of  an 
alkaloidal  nature.  The  ether  was  then  separated  and  evapo- 
rated ;  the  resulting  extract  was  pale  amber  in  colour,  viscid 
at  first,  very  bitter,  and  had  a  marked  odour  of  the  oil.  It  con- 
tained sulphur.  It  was  easily  soluble  in  60  per  cent,  alcohol, 
ether,  chloroform,  Ac,  but  insoluble  in  acids,  or  in  caustic 
alkaline  solutions.     It  had  the  properties  of  a  neutral  resin. 

The  hydrochloric  acid  solution  was  of  a  yellow  colour;  it 
was  mixed  with  ammonia,  which  occasioned  a  white  precipitate, 
and  agitated  with  ether.  The  ethereal  solution  on  evaporation 
left  a  yellow  residue,  not  readily  soluble  in  dilute  acids.  The 
dilute  sulphuric  acid  solution  was  bitter,  and  yielded  a  precipitate 
with  alkaline  carbonates  and  hydrates,  phosphomolybdic,  and 
picric  acids,  potassio-mercuric  iodide,  chloride  of  gold  and  per- 
chloride  of  platinum.  This  principle  had  therefore  the  proper- 
ties of  an  alkaloid. 

Ether  'solution  B.— On  evapor^iting  the  ether  solution  B,  a 
dark  reddish  bitter  extract  was  obtained,  soluble  in  alkaline 
solutions,  and  re-precipitated  in  yellowish  flocks  by  dilute  acids. 
It  had  the  properties  of  an  acid  resin 

Precipitate  C. — The  precipitate  was  well  washed,  and  dis- 
solved in  alcohol ;  on  evaporation  a  brittle  darkish  residue  was 
obtained,  soluble  in  alkaline  solutions,  re-precipitated  in  yellow- 
ish flocks  by  acids,  soluble  with  very  great  difficulty  in  ether, 
42 
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easily  soluble  in  chloroform.     This  principle  thus  also  had  the 
properties  of  an  acid  resin. 

In  addition  to  the  principles  above  described  as  being  present 
in  the  oil^  an  examination  of  the  cake  left  after  expression  of  the 
oil,  indicated  the  presence  of  another  neutral  principle,  insoluble 
in  ether  or  alkaline  solutions,  but  dissolving  in  chloroform.— 
{Pharm.  Journ.,  1888.) 

According  to  Brannt  the  seeds  contain  from  40  to  45  per 
cent,  of  oil. 

Margosa  cake  is  used  as  a  manure  in  planting  districts  in 
Southern  India.    Tv70  samples  had  the  following  composition : 

1  2 

Moisture 6-08         9  93 

Organic  matter 84-50        83'15 

Ash 9-42         6-92 

100-00      100-00 

Nitrogen    5-07         5-41 

Phosphoric  anhydride 1  '40  1  •  33 

The  powdered  cake,  like  linseed  meal,  makes  a  very  useful 
luting  in  chemical  and  physical  laboratories,  and  is  not  liable 
to  the  attack  of  insects. 

MELIA   AZEDARACH,  Linn. 

Fig.— Wight,  Te,  t.160;  But.  Mag.,  t.  1066.  Persian  Lilac, 
(Er;gf.),  Az^darac  commun  [Fr.). 

Hab. — Himalaya,  Persia.  Cultivated  elsewhere.  The  root- 
bark,  fhiit,  flowers  and  leaves. 

Vernacular, — Bakayan  (Hind,),  Bakaoa^nimb,  Vilayati-nimb 
(Mar,),  Malaivembu,  Malai-veppam  [Tarn.,  MaL),  Bettada- 
bevina  {Can,),  Drek  (Pwwj.),Konda-vepa,  Turaka-vepa  {TeL), 
Ghora-nim  (Beng.). 

History,  Uses,  &C,— The  Persian  Lilac  was  probably 
introduced  into  the  southern  parts  of  India  by  the  Mahometans. 
Haji  Zein  says  that  in  Tabristan  it  is  called  Takhak,and  in  Shi- 
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raz  Taghak,  botli  corruptions  of  Tik,  its  proper  Persian  name. 
It  is  a  native  of  the  sub-Himalayan  tracts,  and  is  called  in  Sans- 
krit Mahanimba  and  Himadruma.  The  Hindus  do  not  appear 
to  have  paid  much  attention  to  it,  but  it  has  been  described  by 
Ibn  Sina  in  his  second  book  under  the  name  of  Azaddarakht, 
and  has  long  been  used  by  the  Arabs  and  Persians,  who  con- 
sider it  to  be  hot  and  dry,  and  to  have  deobstruent,  resolvent, 
and  alezipharmic  properties.  The  flowers  and  leaves  are 
applied  as  a  poultice  to  relieve  nervous  headaches.  The  juice 
of  the  leaves  administered  internally  is  said  to  be  anthelmintic^ 
antilithic,  diuretic,  and  emmenagogue,  and  is  thought  to 
resolve  cold  swellings,  and  expel  the  humours  which  give  rise 
to  them.  The  bark  and  leaves  are  used  internally  and  exter- 
nally in  leprosy  and*  scrofula.  A  poultice  of  the  flowers  is  said 
to  kill  lice  and  cure  eruptions  of  the  scalp.  The  fruit  has 
poisonous  properties,  but  nevertheless  is  prescribed  in  leprosy 
and  scrofula,  and  is  worn  as  a  necklace  to  avert  contagious 
diseases.     In  China  it  is  used  as  a  vermifuge. 

Loureiro  states  that  the  Chinese  boil  the  berries  in  wine  and 
then  make  a  decoction  of  them,  which  has  no  injurious  effects. 
The  leaves  and  bark  they  use  in  itch  and  other  skin  diseases. 

The  root-bark  of  Jf .  azedarach  is  placed  in  the  secondary  list 
of  the  United  States  Pharnxacopcera  as  an  anthelmintic.  It  has 
a  bitter,  nauseous  taste,  and  yields  its  virtues  to  boiling  water. 
It  is  administered  in  the  form  of  decoction  (4  ozs.  of  the  fresh 
bark  to  2  pints  of  water,  boiled  to  one  pint),  of  which  the  dose 
for  a  child  is  a  tablespoonful  every  third  hour  until  it  sensibly 
affects  the  bowels  or  stomach,  or  a  dose  may  be  given  morning 
and  evening  for  several  days  and  then  be  followed  by  a  cathartic. 

Toxicology. — In  large  doses  it  produces  narcotism  followed 
by  death.  Dr.  Burton  Brown  {Punjab  Poisons)  records  a  case 
in  which  a  European  girl  ate  the  berries,  became  insensible  and 
died,  Descourtilz  says  that  6  to  8  seeds  cause  nausea,  spasm, 
and  choleraic  symptoms,  sometimes  followed  by  death. 

Description.^ — The  fresh  root-bark  is  thick  and  rather 
spongy,  the  external  surface  scabrous   and  warty,  of  a  dark 
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brown  coIodf  ;  beneath  the  suberoas  layer  it  is  of  a  deep  pink  • 
the  inner  surface  is  white  ;  taste  acrid,  nauseous,  astringent, 
and  slightly  bitter.  The  tree  yields  a  soluble  gum  very  simi* 
lar  to  that  obtained  from  the  Neem. 

Chemical  composition. — J.  Jacobs  has  found  the  active 
principle  to  be  a  light  yellow,  non-crystalline  bitter  resinous 
substance  without  alkaloidal  properties.  Sugar  is  present  and 
tannin  occurs  in  the  outer-  portion  of  the  bark.  The  activity 
resides  in  the  liber,  and  this  alone  is  recommended  to  be  used 
for  medicinal  preparations.  (Pharm.  Joum,,  21  th  Sepiem* 
her  1879.) 

MELIA  DUBIA.  Cav. 
Tig.—Beddomey  Fl  Sylv,  t.  12. 
Hab. — B.  and  W.  Peninsulas,  Burma,  Ceylon.  The  fruit. 

FernacMZar.— Dinkarling  {Bind.),  Kadu  Khajur  (Gwz.), 
Nimbara  (Mar,),  K6d-bevu,  Ara-bevu  (Can.), 

Description,  Uses,  &C. — The  dried  fruit  of  this  tree 
is  supposed  to  be  the  Arangaka  of  Sanskrit  writers.  In  size, 
shape,  and  colour  it  is  very  much  like  a  date,  but  upon 
closer  examination  the  pulp  is  found  to  adhere  firmly  to  a 
large  and  very  hard  stone.  The  remains  of  the  peduncle 
may  also  be  seen  to  be  difierent  from  that  of  a  date.  When 
soaked  in  water  the  fruit  soon  loses  its  shrivelled  appear- 
ance and  becomes  like  an  oval  yellowish-green  plum.  The 
skin  is  now  seen  to  be  thick  and  easily  separated  from  the 
pulp,  which  consists  of  a  delicate  parenchyme  supported  by 
fibrous  bands  attached  to  the  stone.  The  apex  of  the  fruit  is 
blunt)  and  studded  with  small  tubercles.  At  the  base  is 
attached  the  five-partite  calyx,  and  a  small  portion  of  the  fruit 
stalk.  The  stone  is  an  inch  in  length,  obscurely  five-furrowed, 
oblong,  perforated  at  both  ends ;  apex  5-toothed  round  the 
perforation,  5-cellod,  or  less  from  abortion;  seeds  solitary, 
lanceolar,  attached  from  the  apex ;  perisperm  in  small  quan- 
tity ;  embryo  straight,  inverse ;  cotyledons  lanceolate ;  radicle 
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oval,  superior.  The  seed  is  J  of  an  inch  long  and  4  broad ; 
testa  dark-brown  or  black,  polished,  kernel  very  oily,  sweet- 
tasted.  The  pulp  of  the  fruit  has  a  bitter  nauseous  taste. 
It  is  a  favourite  remedy  amongst  the  labouring  classes  for 
colic,  half  a  fruit  being  the  dose  for  an  adult.  It  appears  to 
have  hardly  any  purgative  properties,  but  is  said  to  relieve 
the  pain  most  effectively,  and  to  act  as  an  anthelmintic.  In 
the  Concan  the  juice  of  the  green  fruit  with  a  third  of  its 
weight  of  sulphur  and  an  equal  quantity  of  curds  heated 
together  in  a  copper  pot  is .  used  as  an  application  to  scabies, 
and  to  sores  infested  with  maggots. 

Chemical  composition, — The  bitter  principle  of  the  fruit  is  a 
white  crystallizable  glucoside  soluble  in  ether,  alcohol  and 
water;  it  is  precipitable  from  its  aqueous  solution  by  tannin 
and  alkaloidal  reagents  but  not  by  plumbic  acetate,  and  it  has 
a  slight  acid  reaction.  Sulphuric  acid  dissolves  it  with  a  deep- 
ening of  colour,  discharged  on  the  addition  of  water.  Boiled 
with  diluted  hydrochloric  acid  it  is  decomposed  in  less  than 
half  an  hour  into  glucose  and  a  colouring  matter.  Petroleum 
ether  removes  a  fatty  oil  of  nauseous  property,  and  ether  dis- 
solves a  tasteless  wax  of  greenish  colour  soluble  in  boiling 
alcohol  and  only  slightly  in  petroleum  ether ;  besides  these 
constituents,  malic  acid,  glucose,  mucilage  and  pectin  occur  in 
the  fruit. 

Commerce. — The  fruits  are  sold  in  the  bazar  at  Re.  1-4  per  lb. 

NAREGAMIA  ALATA,  W.  8f  A. 

Yig.—Rhcede,  Ilort.  Mai,  «.,  U  22;  Wight  Ic.  t.  90. 
Hab. — W.  Peninsula.     The  stem  and  roots. 

Vernacular. — Pittvel,  Pittpapra,  Pittmari,  Tinpdni  {Mar.), 
Nela-naregam  (i/oZ.),  Nela-naringu,  Nalakanu-gida  (Cart.), 
Trifolio  {Goa.) 

History,  Uses,  &C. — This  is  the  country  Ipecacuanha 
of  the  Portuguese  at  Goa.     Garcia  d'Orta,  who  calls  it  Avacari 
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('i^Rirrtt  =  emetic),  mentions  a  wonderful  cure  of  a  case  of  dysen- 
tery treated  by  a  decoction  of  the  bark  in  rice  water,  but  be 
appears  never  to  have  seen  the  plant,  as  he  says : — "  Bsta  raiz 
desta  matta  dizem  que  cheiraa  trevo."  {Coll.  27.)*  The  Goanese 
name  Trifolio  appears  to  be  a  translation  of  the  Marathi 
Tinpani.  It  has  a  somewhat  pungent,  aromatic  odour,  but 
hardly  any  taste,  and  is  given  as  an  emetic  in  doses  of  from  12 
to  1 8  grains.  In  Southern  India  it  is  used  as  a  remedy  for 
rheumatism  and  itch.  (Eheede.)  In  theConcan  the  Hindus  use 
the  leaves  and  stems  in  decoction  with  bitters  aod  aromatics 
as  a  remedy  for  biliousness.  Naregamia  has  recently  been 
tried  in  Madras  in  acute  dysentery,  and  also  as  an  emetic  and 
expectorant  with  results  similar  to  those  obtained  from  Ipeca- 
cuanha given  in  equal  doses.  The  forms  for  administration  are 
the  powder  and  tincture  (2^  ozs.  to  1  pint  of  rectified  spirit). 
It  has  been  used  with  good  result  at  the  General  Hospital  at 
Vienna  in  the  form  of  a  fluid  extract  which  is  of  a  bright 
golden-brown  colour,  and  has  an  odour  recalling  that  of 
Valeriana  celtica;  when  the  extract  is  diluted  with  water  it 
becomes  turbid  and  milky,  and  on  the  addition  of  more  water 
opalescent.  The  dose  of  this  preparation  is  from  3  to  5  grama 
in  20  gi^ms  of  distilled  water  or  aqua  laurocerasi. — (B. 
Ghillang.  Ztschr.  d.  All  (Est,  Ap,  Ver.  1889,  p.  279.) 

•  Garcia's  account  of  this  drug  is  as  follows  :  — 

"  Ha  tambem  nesta  ilha  uma  arvore  pequena,  e  por^m  de  inaior  quanti* 
dade  que  esta  outra  fnitice  ;  tern  as  folbns  e  a  fior  como  a  muria  (myrtle) 
e  (14  a  fructa  como  murtinhos  (myrtleberries),  e  do  mesmo  sabor  e  mais  estiti- 
cos,  e  chamam  esta  herva  avacari.  Esta,  me  dice  um  Portuguez  velho  de 
muito  tempo  nesta  terra,  que  mora  no  monte  em  uma  sua  quinta,  que 
aproveita  rouito  para  oamaras  (dysentery)  antigas  de  cauza  fria  ;  e  que  teve, 
por  espsQo  de  um  finno,  utna  filha  enferma  de  camnras,  e  que  as  outras  me- 
zinbas  Ihe  nSo  aproveitavam,  e  com  esta  f6r  restituida  a  gaude ;  e  perguntei- 
Ibe  quem  Ihe  dicera  que  esta  plantia  era  boa  pera  camaras,  e  dice  que 
um  destes  physicos  da  terra  Ihe  dava  a  coiteza  pisada,  e  lan^ada  em  aqua 
d'arroz,  feita  a  modo  de  tizana,  que  e  o  modo  que  tem  no  hospital  de  curar. 
Esta  raiz  desta  mata  dizem  que  cbeira  a  trevo  :  e  perguntei  aos  physicos 
desta  terra  por  ella,  e  diceram  me  que  era  boa  pera  camaras,  e  que  a  mistu- 
rayam  com  outra  herva  chamada  Com  {Holarrhena  antidy  sent  erica)  e  que 
6  muito  boa  misturada.  Isto  i  o  que  sei  destas  mizinhas,  e  eu  vos  levarei  a 
ver  enfermoi  que  curam  oi  Malavares  e  os  Ganarins,  e  sabereis  melhor 
tudo." 
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Description. — It  is  small  woody  shrub  whicli  grows  on 
the  banks  of  water-courses  in  shady  places,  seldom*  more  than 
6  to  8  inches  high,  consisting  of  several  slender  stems,  spar- 
ingly branched,  and  rising  from  a  spreading  rootstock,  which 
is  contorted,  knotty  and  warty.  The  leaves  are  alternate,' 
mostly  situated  at  the  ends  of  the  branches,  and  consist  of  a 
narrow  winged  petiole,  | — 1  inch  long,  at  the  end  of  which  are 
articulated  three  small  cuneate-obovate  leaflets.  The  ends  of 
the  shoots  and  buds  are  seen  under  the  microscope  to  be 
thickly  covered  with  white  simple  hairs ;  the  petiole  and  leaf- 
•  lets  are  nearly  free  from  them.  The  flowers  are  large  and 
white  on  axillary  peduncles ;  the  capsules  8-angled  and 
S-valved.  The  drug  consists  of  the  creeping  root  with 
the  slender  stems  attached  to  it,  the  leaves  having  been 
stripped  cfi^ 

Microscopic  structure, — A  section  of  the  root  presents  a 
tolerably  thick  dry  suberous  layer  of  a  brown  colour;  imme- 
diately within  this,  the  parenchyma,  which  is  composed  of  thin 
walled  cells,  is  much  loaded  with  a  yellowish  oil.  In  the  inner 
portion  of  the  bark  the  cells  contain  starch ;  the  wood  is  very 
hard  and  of  a  greenish  yellow  colour. 

Chemical  composition. — The  drug  has  been  examined  by 
Hooper  {Pharm,  Journ.  [3J,  xviii.  31 7),  who  found  that  the  ether 
extract  contained  an  alkaloid^  an  oxidizahle  fixed  oil  and  a  wax. 
The  alkaloid  was  separated  by  agitating  the  extract  with 
diluted  sulphuric  acid,  and  the  clear  colourless  solution  at 
once  afibrded  precipitates  by  the  usual  reagents.  The  alkaloid 
was  left  as  an  amorphous,  slightly  coloured  residue  of  a  brittle 
consistence,  on  the  gentle  evaporation  of  its  ethereal  solution. 
It  formed  crystalline  salts  with  sulphuric,  nitric  and  hydro- 
chloric acids,  but  gave  no  satisfactory  colour  reactions  when 
mixed  with  the  concentrated  acids.  It  was  precipitated  from 
its  solutions  by  tannin,  potassio-mercuric  iodide,  phospho- 
molybdate  of  soda,  and  iodine.  It  difiers  from  emetine  in 
readily  forming  acicular  crystals  with  acids,  and  by  not  giving 
any  colour  with  chlorinated  lime  and  acetic  acid ;  and  it  differs 


336  MELIACEJE. 

from  the  principal  cinchona  alkaloids  by  its  optical  inactivity. 
Hooper  proposes  to  call  the  alkaloid  Naregamine.  The  fixed 
oil  was  soluble  in  strong  spirit,  also  in  dilute  caustic  soda  with 
a  brown  and  red  fluorescent  solution.  The  wax  was  insoluble 
in  spirit;  it  was  coloured  brown  and  afterwards  black  by 
sulphuric  acid.  The  alcoholic  extract  consisted  mainly  of 
sugar  with  some  little  resinous  matter.  No  tannic  subsfcincea 
were  detected,  but  a  body  precipitable  by  neutral  plumbic 
acetate,  related  to  an  organic  acid.  The  aqueous  extract 
evaporated  to  a  small  bulk,  and  treated  with  two  volumes  of 
alcohol,  gave  a  precipitate  of  gum.  The  filtrate  from  this 
evaporated  and  treated  with  four  volumes  of  alcohol,  caused  a 
precipitate  which  after  standing  some  hours  separated  out  into 
large  colourless  rhombic  prisms,  probably  asparagin.  Among 
the  less  important  constituents  of  Naregaraia  are  albuminous, 
pectinous,  and  colouring  matters,  starch,  cellulose,  woody  fibre 
and  ash.  The  starch  is  in  minute  rounded  granules  of  about 
the  same  size  as  rice-starch.  The  ash  is  of  a  reddish  colour, 
and  ten  per  cent,  of  it  is  insoluble  in  hydrochloric  acid.  The 
following  is  the  result  of  the  analysis:— Ether  extract  2*93, 
alcoholic  extract  o'40,  aqueous  extract  7*00,  albuminous 
matter,  &c.,  7*61,  starch  and  cellulose  17*66,  woody  fibre 
4-77,  ash  5-52,  moisture  9-11— total  lOO'OO. 

Commerce. — The  drug  is  collected  and  supplied  by  Messrs. 
Hinde  and  Co.,  Calicut. 

SOYMIDA   FEBRIFUGA,  Juss, 

Fig. — Bentl.  ^  Trim,,  t.  63.  Redwood  tree  [Eng,). 

Hab. — N.  W.,  Central  and  S.  India,  Ceylon.     The  bark. 
Vernacular, — Rohan  or  Rohan  (Hind.,  Bcng,),  Sheinmaram 
Tam.)y  Cheve-munu,  Somida-manu  [TeL). 

History,  Uses,  &C. — The  astringent  and  febrifuge 
properties  of  this  bark  are  known  to  both  Hindus  and  Maho- 
metans, and  notices  of  it  are  to  be  found  in  some  of  their  books 
on  Materia  Medica  under  the  name  of  Rohan. 
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Roxburgh  was  the  first  to  introduce  it  to  the  notice  of 
Europeans  as  a  substitute  for  the  Peruvian  bark.  Ainslie 
describes  it  and  says,  ''  given  to  the  extent  of  four  or  five 
drachms  in  the  twenty-four  hours  I  have  found  it  to  be  a 
useful  medicine,  but  beyond  that  quantity,  it,  in  every 
instance  in  which  I  tried  it,  appeared  to  me  to  derange  the 
nervous  system,  occasioning  vertigo  and  subsequent  stupor." 
The  authors  of  the  Bengal  Dispensatory  thus  summarize  its 
properties:— '^ It  seems  to  us  to  be  exactly  similar  to  the 
mahogany  bark,  useful  where  astringent  tonics  are  applicable, 
but  of  very  questionable  efficacy  as  a  true  antiperiodic."  In 
1791,  Roxburgh  sent  the  bark  to  Edinburgh,  where  Duncan 
made  it  the  subject  of  a  thesis,*  which  led  to  its  admission  into 
the  Edinburgh  and  Dublin  Pharmacopoeias.  It  appears  never 
to  have  abtracted  much  attention  in  England,  but  recently  it 
has  been  made  official  in  the  Pharmacopoeia  of  India  as  a 
useful  astringent  tonic. 

Description. — Fliickiger  and  Hanbury  describe  the  bark 
from  a  young  tree  as  occurring  in  straight  or  somewhat  curved 
half  tubular  quills,  an  inch  or  more  in  diameter,  and  about 
l-5th  of  an  inch  in  thickness.  Externally  it  is  of  a  rusty  grey 
or  brown,  with  a  smoothish  surface,  exhibiting  no  considerable 
furrows  or  cracks,  but  numerous  small  corky  warts.  These 
form  little  elliptic  scars  or  rings,  brown  in  the  centre,  and  but 
slightly  raised  from  the  surface.  The  inner  side  and  edges  of 
the  quills  are  of  a  bright  reddish  brown.  A  transverse  section 
exhibits  a  thin  outer  layer  coloured  by  chlorophyll,  and  a 
middle  layer  of  a  bright  rusty  hue,  traversed  by  large  medullary 
rays  and  darker  wedge-shaped  rays  of  liber.  The  latter  has  a 
fibrous  fracture,  that  of  the  outer  part  of  the  bark  being  rather 
corky  or  foliaceous.  The  whole  bark  when  comminuted  is  of  a 
rusty  colour,  becoming  reddish  by  exposure  to  air  and  moisture. 
It  has  a  bitter  astringent  taste,  with  no  distinctive  odour. 
(Pharmacogra'phia,)  To  this  we  may  add  that  the  old  bark  bias 
a  ragged  dry  suber,  a  quarter  of  an  inch  thick,  and  of  a  rusty 

*  Tentamen  de  Swietenia  Soymida,  Edin.  1794. 
48 
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blackish  brown  colour,  deeply  fissured  longitudinally,  and 
minutely  cracked  transversely  ;  the  small  corky  warts  described 
above  are  still  visible  here  and  there  between  the  fissures.  Old 
bark  is  generally  in  half  quills,  the  total  thickness  being  about 
half  an  inch  ;  its  colour  is  a  rich  red  brown ;  its  substance  when 
soaked  in  water  becomes  very  compact. 

Microscopic  structure. — The  ring  of  liber  is  made  up  of  alter- 
nate prosenchymatoas  and  parenchymatous  tissue.  In  the 
latter  the  larger  cells  are  filled  with  macilage,  the  others  with 
starch.  The  prosenchymatous  groups  of  the  liber  exhibit  the 
peculiar  form  known  as  hornbast :  it  chiefly  contains  ihe  tannic 
matter,  besides  stellate  crystals  of  oxalate  of  calcium »  which 
are  distributed  through  the  whole  tissue  of  the  bark.  The 
corky  coat  consists  of  vaulted  cells. 

Chemical  composition, — The  bitter  principle  of  the  bark  has 
been  ascertained  by  Broughton  to  be  a  nearly  colourless  resinous 
substance,  sparingly  soluble  in  water,  but  more  so  in  alcohol, 
ether  or  benzol.  It  does  not  appear  to  unite  with  acids  or 
bases,  and  is  less  soluble  in  water  containing  them  than  in 
pure  water.  It  has  a  very  bitter  taste,  and  refuses  to  crystallise 
either  from  benzol  or  ether.  It  contains  no  nitrogen.  The  bark 
is  rich  in  tannic  acid.  The  tree  yields  a  gum  which  forms  a 
good  adhesive  mucilage  having  a  dextro-rotatory  property  with 
polarized  light.  It  thickens  immediately  with  ferric  chloride, 
and  gives  no  precipitate  with  neutral  plumbic  acetate.  The 
ash  amounts  to  211  per  cent. 

Commsrce. — The  bark  is  not  an  article  of  commerce. 

Barks  of  a  similar  character  are  yielded  by — 

Chloroxylon  Swietenia,  DC,  Wight  III  i.,  t.  56; 
Bedd.  Fl.  8ylv.,  t.  11.  Billu  {Tel),  Haladarava,  Bheriya 
(Mar.),  Mududa,  Vummaay,  Kodavaporsh  {Tarn.),  a  native  of 
the  Western  Peninsula  and  Ceylon,  yields  an  astringent  bark 
which  is  sometimes  prescribed  by  Hindu  physicians  under  the 
names  of  Baktarohida  and  Ragatrora,  a  name  applied  in  India 
to  several  astringent  barks.  The  suber  of  this  bark  is  dark 
brown,  and  very  rough  from  the  presence  of  numerous  elliptic 
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corky  lenticels ;  it  is  very  loosely  attached,  and  when  removed 
leaves  a  nearly  smooth  pale  red  surface.  The  tree  also  affords 
a  soluble  exudation  allied  to  gum  arabic,  which  occurs  in  amber- 
coloured  tears,  more  or  less  cracked.  It  swells  in  water  to  a 
whitish  and  transparent  jelly ;  with  more  water  it  becomes 
liquid  enough  to  pass  through  a  paper  filter.  The  solution  has 
a  slight  acid  reaction,  it  is  coagulated  without  colour  by  ferric 
salts,  and  is  not  precipitated  by  neutral  plumbic  acetate.  The 
gum  affords  a  calcareous  ash  amounting  to  4*16  per  cent. 

The  wood  of  this  tree  is  the  Satinwood  of  India ;  it  is  oily, 
and  turns  well,  making  nice  stethescopes,  &c. 

Cedrela  Toona,  Roxh.  Cor.  PL  Hi.,  t.  238 ;  Bedd.  Fl. 
Sylv.  t  10.  Tun  ( Hind.),  Tuni  {Mar.), Nandurike  ( Can.\  Tunu- 
maram  {Tam.)j  and  in  Sanskrit  Tunna  and  Nandivriksha,  has  a 
very  astringent  bark,  which  is  used  by  native  physicians  in  com- 
bination with  Bonduc  nuts  as  a  tonic  and  antiperiodic.  The 
flowers  (Oul'tun),  which  are  small,  yellow,  and  sweet-scented, 
contain  a  yellow  dye,  and  are  considered  to  be  emmenagogue. 
Nees  von  Essenbeck  has  published  an  account  of  some  experi- 
ments made  with  the  bark  which  indicate  the  presence  in  it 
of  a  resinous  astringent  matter,  a  brown  astringent  gum,  and 
a  gummy  brown  extractive  matter,  resembling  ulmine.  We 
find  that  the  gum  of  this  tree  first  swells,  and  then  dissolves 
in  water;  the  solution  is  unaffected  by  neutral  plumbic  acetate 
and  ferric  chloride,  and  is  optically  dextrogyrate.  The  gum 
leaves  when  burnt  4*68  per  cent,  of  ash,  consisting  mainly  of 
calcium  carbonate.     The  wood  resembles  mahogany. 

Chickrassia  tabularis,  Adr.  Juss.  Wight  III  i.,  t.  56 ; 

Bedd,  FL  Sylv.  t.  9,  a  tree  of  Eastern  Bengal  and  of  the  West- 
em  Peninsula  from  the  Concan  to  Travancore,  has  an  astringent 
bark,  without  any  bitterness,  which  is  sometimes  used  as  a 
febrifuge.  Thewood,  which  is  close-grained  and  light-coloured, 
IS  known  as  Chiitagong  woodj  or  White  Cedar^  and  is  used  by 
cabinet  makers  and  coopers.  The  generic  name  of  the  tree  is 
derived  from  the  Bengali  name  Chikrassi ;  it  is  called  in  Tamil 
Agil. 
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WALSURA  PISCIDIA.  i2o<cb. 

Fig. — Wight  III.  L  t,  55.    S^/^-— Tricliilia  trifoliata. 

Hab. — W.  Peninsulaj  Malabar^  Travancore,  Ceylon.  The 
bark. 

FemacwZar.— Walsura  {Tarn.),  Walurasi  (Tel.), 

History,  Uses,  &C. — Roxburgh  records  that  the  bark 
is  used  to  stupefy  fish  in  ladia,  and  that  fish  so  caught  are  not 
considered  unwholesome.  Corre  and  Lejanne  state  that  in 
the  Antilles  the  tree  is  known  as  Herbe  a.  manvaises  gens  or 
Eerbe  a  mechanta,  and  that  the  bark  acts  as  a  dangerous 
emmenagogue  and  violent  emetic. 

Forskahl  mentions  a  species  {Trichilia  emeiica),  called  *^j 
(Bukeh)  by  the  Arabs,  the  fruit  of  which  is  their  Jauz-el-kai 
or  emetic  nut,  and  is  used  also  in  hair  washes  to  kill  lice,  and 
made  into  an  unguent,  to  cure  itch.  In  India  the  Maho- 
metans have  adopted  the  fruit  of  Randia  dumetorum  as  a 
substitute  for  the  true  Jauz-el-kai  of  the  Arabs.  (See  Randia,) 

Mr.  Hollingsworth,  Assistant  to  the  Professor  of  Botany  at 
the  Medical  CoUegei  Madras,  has  experimented  with  the  bark 
ofi"  and  on  for  about  a  year.  He  finds  that  it  acts  effectually 
as  a  fish  poison,  and  he  has  eaten  the  fish  killed  with  it  and 
finds  them  quite  wholesome.  He  says  the  bark  is  stimulant 
and  expectorant,  and  thinks  it  must  contain  saponin. 

Description,— The  bark  kindly  supplied  by  Mr.  Hollings- 
worth is  about  a  quarter  of  an  inch  thick,  and  can  easily  be 
divided  into  a  thick  suber  of  a  brown  colour,  very  deeply  and 
irregularly  fissured  in  a  longitudinal  direction  on  the  outer 
surface,  with  a  tendency  to  separate  in  flakes;  and  an  inner 
portion  or  liber  of  a  light  cinnamon  colour,  and  very  hard  and 
compact.  The  taste  is  bitter  and  astringent,  a  transverse 
section  of  the  bark  magnified  shows  very  numerous  groups  of 
stony  cells  arranged  in  rows  at  regular  distances  amongst  the 
liber  tissue. 
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Chemical  composition. — The  bark  contains  a  resin  anhydride 
in  the  alcoholic  solution  of  the  ether  extract.  It  is  light  brown 
in  colour,  melting  at  about  80°  C. ;  insoluble  in  water  and  in 
diluted  acids  and  alkalies  in  the  cold.  Boiled  with  strong  soda 
it  is  slowly  dissolved.  It  is  partly  soluble  in  dilute  sulphuric 
acid  when  boiled,  and  separates  in  lustrous  scales  on  cooling. 
With  strong  sulphuric  acid  it  dissolves  with  a  deep  red  colour ; 
this  solution  precipitates  on  the  addition  of  water.  It  reduces 
Fehling's  test,  and  its  alcoholic  solution  is  not  affected  by  ferric 
chloride*  Saponin  is  contained  in  the  aqueous  extract  of  the 
bark,  and  a  large  quantity  of  tannin,  giving  a  greenish-black 
colour  with  ferric  -salts,  is  present  in  the  extract  obtained  by 
spirit. 

AMOORA  ROHITUKA,  W.  and  A. 

Fig.— Berfc?.  Fl.  Syl.  <.  132 ;  Oriff.  Ic.  iv.,  t.  h%9,f.  3. 

Hab.  — Assam,  Sylhet,  Oudh,  W.  Peninsula.     The  bark. 

Vernacular. — Harin-harra,  Harin-khana,  Sohaga  {Hind.), 
Rohituk,  Raktarohida  {Mar,^  Tarn,,  Tel.),  Tikta-raj,  Pitraj 
{Beng,),  Amora-amari  {Assam.),  Mullamuttala-gida  (Can,). 

History,  Uses,  &C. — Hindu  medical  writers  describe 
the  properties  of  this  tree,  under  the  Sanskrit  names  of 
Rohituka,  Rohini  and  Rohera,  as  aperient,  and  a  remedy  for 
enlarged  glands,  liver  disease,  spleen,  and  corpulence.  It  is 
considered  to  be  of  peculiar  efficacy  in  enlargement  of  the 
spleen,  hence  it  bears  the  synonyms  of  Pliha^ghna,  ''spleen 
destroyer/'  and  Pliha-shatru,  *'  enemy  to  spleen.*'  A.  Rohituka 
is  an  evergreen  tree  with  large  pinnate  leaves  and  dull  yellow 
or  reddish  fruit  about  1^  inch  in  diameter,  which  are  3-celled 
and  3-valved,  and  usually  contain  three  chestnut-coloured 
oblong  seeds,  enclosed  in  thick,  fleshy,  scarlet  arils.  Graham 
likens  the  fruit  to  a  ball  of  Windsor  soap.  Roxburgh  fully 
describes  the  tree  under  the  name  of  Atidersonia  Rohituka, 
and  states  that  where  it  is  plentiful,  the  oil  of  the  seeds  is 
extracted  for  economical  purposes.  The  bark  appears  to  us 
to  be  a  useful  astringent. 


342  MELIACE^. 

Description. — Amoora  bark  is  of  a  blackish-brown  colour 
externally,  and  rongh  from  the  presence  of  numorons  small, 
elliptic,  warty  projections,  arranged  loDgitudiDally,  and  from 
minute  fissures.  Its  substance  is  of  a  deep  reddish-brown,  and 
shows  a  striated  internal  surface ;  fracture  short  j  when  fresh  it 
is  soft  and  easily  cut. 

The  bulk  of  the  bark  is  composed  of  parenchyme  cells, 
containing  starch  and  colouring  matter ;  there  are  numerous 
yellow  stone  cells  arranged  in  broken  concentric  layers,  and 
very  little  woody  fibre.  The  bark  has  a  very  astringent  taste 
and  turns  of  a  greenish  black  when  touched  with  a  solution  of 
ferric  chloride.    It  has  no  particular  odour. 

Chemical  composition. — The  bark  contains  two  yellow  resins 
soluble  in  ether,  one  of  them  insoluble  in  alcohol  and  alkaline 
solutions,  the  other  soluble  in  such  liquids  and  of  an  acid  nature. 
The  alcoholic  extract  contains  both  soluble  and  insoluble 
tannin,  giving  a  dirty  green  reaction  with  ferric  salts.  A 
decoction  of  the  bark  gives  a  blue-black  colour  with  iodine 
solution,  showing  the  presence  of  abundance  of  starch,  and  the 
powder  leaves  1 2  per  cent,  of  minersd  matter  when  burnt. 

AGLAIA  ROXBURGHIANA,  Miq. 

Fig.— Wight  Ic,  1 166  ;  Bedd.  FL  Bylv.,  L  130. 

Hab. — Western  Peninsula,  Ceylon. 

Vernacular. —  Priyangu  (Hind.,  Beng,,  Mar.),  Tottila-kayi 
{Can.). 

History,  Uses,  &C.— This  tree  is  the  Priyangu  of  Sans- 
krit writers,  and  bears  the  following  synonyms — Syima,  K^nta- 
tva,  Nandini,  Phalini,  Lata  ;  which  form  a  very  poetical  descrip- 
tion and  may  be  translated: —  Like  a  slender  maiden  of  golden 
complexion,  elegant,  graceful,  a  fruit-bearing  tree,  with  droop- 
ing branches  ;  and  a  description  the  justness  of  which  we  have 
acknowledged  by  giving  the  name  Aglaia  (the  bright  one),  one 
of  the  Graces,  to    the  genus.     The  fruit  is   used  in  Hindu 
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medicine^  and  is  considered  to  be  cooling  and  astringent^  and 
useful  in  inflammatory^  bilious^  and  febrile  complaints ;  it  is  also 
thought  to  be  beneficial  in  leprosy.  The  seeds  appear  to  be 
the  part  to  which  the  medicinal  reputation  of  the  fruit  is  due. 

Description. — A  large  tree  with  pinnate  leaves,  and 
yellow  flowers.  Fruit  i  to  J  inch  in  diameter,  sub-globose,  very 
minutely  pilose,  1  to  2  celled  and  seeded,  buff-coloured  when 
fresh,  brown  and  wrinkled  when  dry.  It  consists  of  a  thin  shell 
inclosing  1  or  2  brown  seeds,  covered  by  a  pink  fleshy  aril. 

The  seeds  are  flat,  of  somewhat  irregular  outline,  with  one  side 
slightly  convex  ;  they  are  nearly  half  an  inch  in  diameter  and 
remarkably  acid  and  astringent ;  when  dry  they  have  an 
aromatic  odour. 

Chemical  composition. — The  seeds  deprived  of  their  husks, 
dried  at  a  low  temperature  and  reduced  to  fine  powder  yielded 
9*14  per  cent,  of  moisture.  The  ash  amounted  to  2'91  per  cent., 
and  contained  no  manganese.  With  the  exception  of  astringent 
matter  which  afibrded  the  reactions  for  quercitannic  acid,  there 
is  nothing  special  to  note  in  connection  with  these  seeds. 

The  bark  of  Carapa  moluccensis,  Lam.,  the  Qranaium 
littoreum  of  Bumphius  (iii.,  92,  t.  61),  a  tree  of  the  muddy 
sea  coasts  of  India  and  Ceylon,  is  bitter  and  astringent, 
and  is  employed  by  the  Malays  in  colic,  diarrhoea  and  other 
abdominal  affections. 

CELASTKINE^. 

CELASTRUS  PANICULATA,  Willd. 
Fig.— Wiijht  III  179,  t.  72;  le.  i.  158. 

Hab. — Hilly  districts  from  Himalaya  to  Ceylon.     The  seed 
and  oil. 

Vernacular. — Malkanguni  {Rind*^  Ouz.,  Mar.,  Can.),  Gun- 
dumeda,  Malkanguni  (TeZ.),  Valuluvai,  Ati-parich»cham  {Tarn.). 

History,  Uses,  &C. — The  seeds  have  long  been  in  repute 
with  Hindu  physicians  on  account  of  their  acrid  and  stimulating 
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properties,  and  are  called  in  Sanskrit  Vanhiruclii,  Kanguni, 
Katumbhi  and  Jyotishmati,  the  last  synonym  meaning  "  light- 
possessing,  "  is  an  allusion  to  their  supposed  property  of  sti- 
mulating the  intellectual  powers  (jflr)  and  sharpening  the 
memory  (^'^).^  There  is  a  treatise  called  Jyotishmati  Kalpa 
in  which  is  given  the  method  of  extracting  the  oil  from  the 
seeds,  either  by  laying  them  on  the  blade  of  a  sword  and 
exposing  them  to  the  rays  of  the  sun,  or  by  the  action  of  heat 
over  the  fire.  This  oil  is  used  in  the  Courts  and  Colleges  of 
India  by  a  great  many  pundits  to  increase  the  intelligence  of 
their  pupils.  The  Mahometans  recapitulate  in  their  works  on 
Materia  Medica  with  some  additions  what  the  Hindus  say 
about  the  drug. 

The  seeds  are  thought  to  be  hot  and  dry,  aphrodisiacal,  and 
stimulant,   useful  both  as  an  external  and  internal  remedy  in 
rheumatism,  gout,  paralysis,  leprosy,  axid  other  disorders  which 
are  supposed  to  be  caused  by  cold  humours.     They   may  be 
administered  in  such  cases  commencing  with  a  dose  of  one  seed 
to  be  gradually  increased  to  fifty  by  daily  increments  of  one,  at 
the  same  time  the  oil  may  be  applied  externally,  or  the  crushed 
seeds  combined  with  aromatics.     The  latter  application  is  *  said 
to  be  very  efficient  in  removing  local  pains  of  a  rheumatic  or 
malarious  nature.     Another  preparation  for  internal  administra- 
tion is  made  by  placing  the  seeds  with  benzoin,  cloves,  nutmegs, 
.  and  mace  into  a  perforated  earthen  pot,  and  then  obtaining  by 
distillation  into   another  pot  into  which  it  is  fitted  a  black 
empyreumatic  oil.     This  substance  was  brought  to  notice  by 
Herklots   as  a  remedy   in  Beri-beri  under  the  name  of  oleum 
nigrum.     In  doses  of  from  10  to  15  drops  twice  a  day  it  acts  as 
a  powerful  stimulant,  and  generally  produces  free  diaphoresis. 
In  the  Concan  4  tolas  of  the  leaf-juice  are  given  as  an  antidote 
in  overdoses  of  opium,  and  the  seeds  made  into  a  paste  with 
cow's  urine  are  applied  to  cure  scabies. 

Description.— The  fruit  is  a  3-celled,  globose  green 
capsule,  containing  from  3  to  6  seeds  enclosed  in  a  complete 
arillus  of  a  rich  orange  colour  and  sweet  taste  ;  the  seeds  are 
about  the  size  of  millet,  of  a  reddish-brown  colour,  oily,  and 
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angular  like  the  section  of  a  sphere;  the  testa  is  hard^  and  the 
kernel  which  is  white  has  an  acrid  taste.  The  expressed  oil 
(sometimes  called  staflf  tree  oil)  has  a  deep  reddish-yellow  colour, 
apparenty  derived  from  the  adhering  arillus;  it  deposits  a 
quantity  of  solid  fat  after  it  has  been  kept  for  a  short  time. 

Chemical  composition. — The  powdered  seeds  exhausted  with 
ether  afford  30  per  cent,  of  a  thick  reddish,  bitter  oil  with 
aromatic  odour.  The  bitter  principle  is  insoluble  both  in  cold 
and  boiling  water,  bub  is  readily  extracted  from  the  seeds  with 
proof  spirit.  Ether  extracts  it  together  with  the  oil,  and  it 
may  be  separated  by  shaking  the  oil  with  85  per  cent.  alcohoU 
The  bitter  principle  is  of  a  resinous  nature,  similar  to  a 
glucosidal  resin.  A  small  quaritity  of  a  tannin  giving  a  greenish 
colour  with  ferric  salts  is  present.  The  ash  amounts  to  5*8  per 
cent,  of  the  seeds. 

Commerce. — The  seeds  and  expressed  oil  are  always  obtain- 
able in  the  shops.  Value,  seeds,  2  as.  per  lb. ;  oil,  Rs.  20  per 
cwt.  The  pomatum  sold  in  the  bazars  under  the  name  of 
MaghaS'shuddhi  (brain  polisher)  is  probably  composed  chiefly 
of  this  oil. 

ELiEODENDRON  GLAUCUM,  Pers. 
Fig.— Wight  m.  178,  t.  71. 

■  Hab, — Hotter  parts  of  India  and  Ceylon.  The  bark  and 
leaves. 

Vernacular, — Bakra,  Chauri,  Jamrasi  {Hind,),  Tdmruj 
{Mar.),  Nerija  (Tel),  Chellupa-maram  {Tarn.). 

History,  Uses,  &C. — According  to  Dr.  SakharamArjun, 
the  leaves  are  called  Bhutapdla  by  the  Marathds,  and  are  used 
as  a  fumigatory  to  rouse  women  from  hysterical  syncope,  an 
affection  supposed  by  the  Hindus  to  be  due  to  demoniacal 
possession.  Dried  and  powdered  the  leaves  act  as  a  sternutatory, 
and  are  used  to  relieve  headache.  Roxburgh  says : — *^  The 
fresh  bark  of  the  root,  rubbed  with  plain  water,  is  by  the  natives 
applied  externally  to  remove  almost  every  sort  of  swelling.  It 
44 
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is  a  very  strong  astringent^  possessing  scarcely  any  other  sensible 
quality/'  In  the  Calcutta  Exhibition  Catalogue  of  1883-84,  it 
is  stated  that  the  root  is  a  8peci6c  against  snakebite,  and  the  bark 
is  used  in  native  medicine  and  said  to  be  a  virulent  poison.  From 
experiments  we  have  made  there  would  appear  to  be  no  grounds 
whatever  for  the  statement  that  the  pknt  is  poisonous :  as 
stated  by  Roxburgh  its  most  remarkable  property  is  astringency. 

Description. — Leaves  opposite,  sharp-petioled,  oblong 
and  cuneate-oblong,  sometimes  very  acutely,  and  sometimes 
obtusely  serrate ;  texture  hard,  with  both  surfaces  polished,  the 
upper  shining  ;  apex  rather  obtuse,  and  always  bent  down,  from 
3  to  4  inches  long,  and  about  2  broad.  The  root  bark  is  compact 
and  brittle,  and  has  a  granular  fracture;  it  occurs  in  small 
irregular  fragments,  is  of  a  dull  reddish  colour,  and  is  covered 
by  a  scabrous  brittle  suber,  the  external  surface  of  which  is 
brown  or  sometimes  yellowish,  and  the  substance  and  internal 
sur&ce  of  a  bright  brick  red.  Some  pieces  of  the  bark  show 
small  warty  prominences  which  are  usually  fissured  exposing 
the  brick  red  colour  of  the  suber. 

Both  leaves  and  bark  are  astringent  to  the  taste  and  slightly 
bitter.  The  microscope  shows  that  the  bark  is  loaded  with 
large  rhomboid  crystals,  which  are  chiefly  deposited  along  the 
course  of  the  vascular  canals ;  the  red  colouring  matter  is 
mostly  contained  in  separate  cells,  only  a  few  stone  cells  are 
present,  the  friable  nature  of  the  bark  is  therefore  due  to  the 
large  crystalline  deposit. 

Chemical  composition, — BlsBodendron  bark  contains  an  alka- 
loid separable  by  lime  and  chloroform,  which  gives  a  purplish 
colour  with  sulphuric  acid,  and  yellow  with  nitric  acid.  The 
alkaloid  was  in  the  bark  in  combination  soluble  in  water, 
forming  a  crystalline  salt  when  evaporated.  Two  resins  were 
found,  one  soluble  in  ether  and  warm  amy  lie  alcohol,  the  other 
in  rectified  spirit.  The  bark  afibrded  8  per  cent,  of  tannin, 
giving  a  dark  green  colour  with  ferric  salts,  and  5*25  per  cent, 
of  glucose.  The  air-dried  bark  had  6*98  per  cent,  of  moisture, 
and  gave  as  much  as  18*15  per  cent,  of  white  ash  when  burnt. 
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More  than  foar^fifths  of  the  ash  consist  of  calcium  carbonate, 
mostly  from  the  redaced  calciam  oxalate. 

EUONYMUS  CRENULATUS,  WaU. 

Fig. — WigU,Ic.  t.  973;  Bedd.,  Fl.  Sylv.  tlU. 
Hab. — Western  Peninsula,  Nilgiri  hills. 

EUONYMUS  PENDULUS,  Wall. 
Hab. — Temperate  Himalaya,  East  Bengal. 

EUONYMUS  TINGENS,  WaU. 

Hab. — Western  Temperate  Himalaya. 

Vernacular. — Bfirphali,  Sikhi,  Rangchdl,  Guli,  Pa  par, 
Chopra,  Kunku,  K^sari  (Hind.).  These  names  are  applied 
indiscriminately  to  several  Himalayan  species. 

History,  Uses,  &C. — The  genus  Euonymns  consists  of 
about  forty  species,  most  of  which  are  natives  of  the  tropical 
regions  of  Asia  and  the  Malay  Archipelago,  but  a  few  are 
scattered  over  Europe  and  America.  A  shrub  called  ^vawfios 
is  mentioned  by  Theophrastus  (fl".  P.  3;  18,  18),  also  by  Pliny 
(13,  38);  it  was  reputed  to  be  poisonous,  and  to  cause  purging 
and  vomiting.  Matthiolus  (Valgr.  7.,  u,  173,  /.)  identifies  it 
with  Euonymus  europtBus,  and  Gerarde  calls  the  same  plant 
E.  TheophrasH.  In  English  it  is  called  Dogwood,  Prickwocd, 
Skewerwood,  or  Spindlewood ;  the  French  call  it  Pusain  and 
the  Germans  Spindelbaum.  The  generic  name,  which  in  Greek 
.  signiSes  '*  of  good  repute,"  is  applied  to  this  genus  by  anti- 
phrasis.  The  fruit  of  E.  europoeiis  is  sometimes  used  in  Europe 
to  destroy  lice.  A  drug  called  Euonymin,  prepared  by  preci- 
pitating a  concentrated  tincture  of  the  bark  of  E.  atropurpureus 
with  water,  was  first  introduced  by  the  Eclectic  physicians  of 
America.  Griffith  {Med.  Botany)  states  that  E.  americanus, 
E.  europceus^  E.  atropurpureus  and  several  other  species  have 
similar  properties,  being  all  nauseous,  purgative  and  emetic. 
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The  numerotiB  species  of  Euonymus  which  are  commoii  in  the 
monntainous  districts  of  lodia  do  not  appear  to  be  used  as 
a  purgative  by  the  Hindus,  neither  does  it  appear  that  their 
medicinal  properties  have  been  investigated  by  European 
physicians  resident  in  India. 

According  to  Rutherford  (Phys.  action  of  drugs  on  the  secretion 
of  Bile,  1880,  p.  45),  5  grains  of  Euonymin  mixed  with  a  small 
quantity  of  boiling  water  and  placed  in  the  duodenum  of  dogs, 
powerfully  stimulated  the  liver ;  in  these  animals  it  only  slightly 
increases  the  inbestinal  secretion,  but  in  man  it  is  an  active 
purgative.  Its  action  on  dogs  was  found  to  be  almost  identical 
with  that  of  podophyllin.  The  usual  dose  as  a  purgative  is  two 
grains  at  night,  followed  by  a  saline  purge  in  the  morning,  which 
according  to  Kutherford  should  be  sulphate  of  sodium. 

The  inner  portion  of  the  bafk  of  E.  tingens  is  of  a  fine  yellow 
colour,  and  is  used  by  the  Hindus  to  make  sectarial  marks  on 
the  forehead.  It  is  also  used  like  Mdmiran  to  subdue  inflam- 
mation of  the  eyes.  The  wood  of  all  the  species  is  hard  and 
close-grained,  and  is  used  for  carving  spoons  and  other  small 
articles.  The  vernacular  name  Kunku  refers  to  the  colour  of  the 
arillus  so  remarkable  in  plants  of  this  order.  Kunku  is  the  red 
substance  used  to  make  the  small,  round,  red  spot  on  the 
forehead,  without  which  the  toilet  of  a  Hindu  belle  would  be 
incomplete. 

Description. — The  bark  of  E.  crenulatu^  is  almost  white, 
when  fresh,  but  acquires  a  pinkish-brown  colour  on  drying ;  the 
external  surface  is  covered  by  a  thin  suber,  and  marked  with 
numerous  minute  transverse  lenticels;  on  the  removal  of  the  suber 
a  chocolate-coloured  surface  is  exposed,  marked  with  similar 
lenticels  of  a  pale  colour.  The  bark  breaks  with  a  short  fracture 
and  has  a  close  waxy  texture ;  ferric  chloride  stains  it  dirty  green . 
It  is  slightly  astringent  and  not  bitter.  The  outer  surface  of 
the  bark  from  the  larger  branches  of  E,  pendulus  is  grey  and 
fissured  in  every  direction ;  when  this  is  removed  an  inner  suberous 
coat  of  a  bright  yellow  ochre  colour  is  exposed.  The  woody 
inner  bark  is  of  a  pale  chocolate  colour  and  of  close  waxy  texture. 
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its  inner  surface  is  almost  white  when  fresh^  but  when  dry  of  a 
pale  cinnamon  colour.  The  taste  is  astringent ;  ferric  chloride 
stains  it  a  dirty  green. 

Chemical  composition. — The  tincture  of  the  bark  of  E, 
crenulatus  is  of  an  olive-green  colour,  and  produces  a  turbidity 
when  poured  into  water.  The  tincture  evaporated  to  dryness 
and  treated  with  water,  gives  a  soluble  portion  containing 
tannin,  a  sugar,  but  no  alkaloidal  body.  It  precipitates  with 
ferric  chloride  dirty  green,  and  with  gelatine  and  plumbic 
acetate,  but  not  with  iodine  or  potassio-mercnric  iodide. 
This  extract  evaporated  to  dryness  affords  white  transparent 
rhombic  crystals.  The  resinous  portion  insoluble  in  water  is 
of  a  green  colour,  tasteless,  and  amorphous,  soluble  in  ether, 
but  imperfectly  so  in  alkalies  and  alkaline  carbonates.  The 
aqueous  solution  contains  gum,  and  when  evaporated  is  highly 
crystalline,  probably  from  the  presence  of  mannite,  or  other 
saccharine  substance. 

The  bark  of  E.  penduhis  is,  in  composition,  very  much  like 
that  of  E.  crenulatus.  The  young  bark  gives  a  green  tincture 
with  spirit,  and  the  older  bark  a  red  tincture  ;  in  each  case  on 
dissipating  most  of  the  alcohol  and  treating  with  water  a  green- 
ish yellow  resinous  substance  falls,  and  a  bright  red  liquid 
remains.  The  resins  are  soluble  in  ether  and  partly  in  alkalies, 
and  the  red  astringent  supernatant  liquor  consists  of  tannin, 
giving  a  murky  green  colour  with  ferric  chloride,  and  a  quan- 
tity of  saccharine  matter.  No  bitterness  was  perceived  in  the 
extract,  and  nothing  alkaloidal  was  detected.  The  aqueous 
extract  of  the  drug,  after  exhaustion  with  spirit,  contained  a 
large  quantity  of  a  white,  neutral  crystalline  body,  which  was 
dissolved  by  hot  alcohol  and  crystallised  out  on  cooling.  The 
bark  had  no  marked  smell  or  taste,  and  afforded  a  light  buff- 
coloured  powder.  The  powder  treated  directly  with  rectified 
spirit  gave  45*5  per  cent,  of  extract,  and  when  burnt  left  12*8 
per  cent,  of  carbonated  ash. 


350 


EHAMNEiE. 

ZIZYPHUS  VULGARIS,  Lam. 

Fig. — 8ibth.  Fl.  Omc.  I.  159,  t.  241.  Jujube  [Eng,\ 
Jujubier  {Fr.). 

Hab. — N.  India,  Persia,  China.     The  dried  fruit. 
Vernacular. — Unnab  (Arab.,  Ind.),  Sinjid-i-jildni  (Pera.). 

History,  Uses,  &C. — This  is  the  Jujube  of  Arabic  and 
Persian  works  on  Materia  Medica,  and  is  largely  imported  in  a 
dry  state  both  from  the  Persian  Gulf  and  China.  Mir 
Mohammad  Husain  describes  it  as  '^  the  fruit  of  a  well-known 
tree  of  nearly  the  same  size  as  the  kun^r'i'  and  oliv^e,  but 
having  leaves  a  little  thicker  and  longer  than  thoise  of  the 
kunar,  with  one  side  downy.  The  bark,  wood  and  fruit  of  the 
tree  are  red.  The  best  fruit  comes  from  Jurjan,  China  and 
Nipal ;  it  should  be  sweet  and  moderately  astringent,  about 
the  size  of  a  dried  date  and  with  a  small  stone.^'  He  gives  a 
long  account  of  the  medicinal  virtues  of  the  Jujube,  from 
which  we  gather  that  he  regards  it  as  a  suppurative,  expecto- 
rant, and  purifier  of  the  blood.  Pliny  (15,  14,)  mentions 
Zizyphus  as  an  exotic  fruit  coming  from  Syria,  more  like  a 
berry  than  an  apple.  Sibthorp  informs  us  that  it  is  called  in 
modern  Greek  froKiovpi,  and  is  probably  the  frakiovpos  of  Diosco- 
rides.t  The  bark  X)f  the  tree  is  used  to  clean  wounds  and  sores, 
the  gum  in  certain  affections  of  the  eyes,  and  the  leaves  when 
chewed  are  said  to  destroy  the  power  of  the  tongue  to  appre- 
ciate the  taste  of  disagreeable  medicines.  The  French  prepare  a 
Pdt6  de  jujubes  by  extracting  6  parts  of  jujubes  in  sufficient 
water  to  obtain  35  parts  of  inf usion^  in  which  are  dissolved 
gum  Arabic  30  parts  and  sugar  20  parts ;  the  solution  is  eva- 
porated, two  parts  of  orange  flower  water  added,  kept  slowly 
boiling  for  twelve  hours,  and  then  poured  into  moulds. 

*  Kunar  or  Kinar,  Zizyphus  Jujuba,  or  wild  Jujube,  a  generative  tree  of 
Persia  from  which  the  first  spark  of  f\re  was  obtained.    {Btmdehesh,  cap .15.) 
t  Dios.  I.,  106. 
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In  India  we  have  also  several  cultivated  varieties  of 
Z.  Jujuba  (Sans.  Vadari  or  Badari,  Dviparni  and  Vanakoli) 
which  afford  edible  fruit,  as  well  as  a  wild  variety  5  their  bark 
is  powerfully  astringent,  and  a  kind  of  lao,  known  as  Bori^ldk, 
is  found  upon  them.  The  fruit  is  dried  and  powdered ;  this 
powder  is  called  in  Hindi  Ber-ehuni,  and  is  used  as  an  article  of 
diet.  The  young  leaves  are  pounded  with  those  of  Ficus 
ghnierata,  and  applied  to  scorpion  stings ;  they  are  also  with 
Acacia  Catechu  leaves  given  as  a  cooling  medicine  in  hot 
weather  in  doses  of  two  tolfis  (360  grains).  According  to 
Ainslie,  the  root  is  prescribed  in  decoction  by  the  Vytians  in 
conjunction  with  sundry  warm  seeds,  as  a  drink  in  certain 
cases  of  fever. 

The  white  pear-shaped  fruit  of  Z.  rugOSa  (Turan)  is 
eaten  by  the  natives^  and  the  bark  is  used  as  an  astringent  in 
diarrhoea.  The  fruit  of  Z.  xylopyra  is  used  by  shoe-makers 
for  blackening  leather  and  for  making  blacking.  The  flowers 
of  Z.  rugOSa,  with  an  equal  quantity  of  the  petioles  of  the 
Betel  leaf,  and  half  as  much  lime^  are  given  in  4-grain  pills 
twice  a  day  for  menorrhagia. 

Description. — The  dried  fruit  which  comes  from  China 
is  from  1  to  1^  inch  long  and  finch  broad;  skin  red^  much 
shrivelled;  pulp  adherent  to  the  stone,  spongy,  sweet  and 
yellow;  stone  7-lOth  inch  long,  very  hard  and  rugose,  apex 
sharp-pointed ;  shell  very  thick ;  seed  oblong,  flat,  of  a  chestnut 
colour,  4-lOth  inch  long  and  2-lOth  broad.  The  fruit  which 
con;ies  from  the  Persian  Gulf  is  somewhat  smaller. 

Chemical  composition. — Jujubes  contain  mucilage  and  sugar. 
The  bark  and  leaves  contain  tannin.  The  watery  extract  of  the 
wood  contains  a  crystallizable  principle  (ziziphic  acid),  a  tannin 
(ziziphotannic  acid)  and  a  little  sugar.     (Latour.) 

Commerce. — The  Indian  market  is  supplied  from  China  and 
the  Persian  Gulf  ports.  The  Chinese  fruit  is  preferred,  as 
it  is  larger  and  sweeter.  Value,  Chinese^  Bs.  8  per  Snrat 
maund  of  37^  lbs. ;  Arabian,  Bs.  4—5. 
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RHAMNUS   WIGHTII,  w.  8f  A, 

^Fig.— Wight  Ic,  t  159. 
Hab. — Western  Peninsula,  Concan  toNilgiris.     The  bark. 
Vernacular. — Raktaroliida,  Bagatrora  {Mar.). 

History,  Uses,  &C.— We  have  not  been  able  to  identify 
this  drng  with  any  of  those  mentioned  in  native  works  on 
Materia  Medica.  The  name  Raktarohida  or  Raktrora,  "  red 
Rohita/'  appears  properly  to  belong  to  Amoora  Bohituka,  but  it 
is  applied  popularly  to  several  astringent  drugs.  B.  Wightii  is 
a  common  shrub  upon  the  highest  hills  of  the  Western  ghauts, 
and  extends  to  the  Nilgiris  and  Ceylon ;  the  leaves  are  glabrous, 
sub-opposite,  elliptic,  shortly  acuminate,  sharpl\>rferrate,  and 
Bub-coriaceous.  Pedicels  axillary,  fascicled,  much  shorter  than 
the  petiole ;  calyx  5-cleft;  petals  cuneate-obovate ;  flowers  green- 
ish-yellow ;  styles  3 — 4,  diverging;  ovary  3 — 4,  celled.  Gibson 
states  that  the  bark  is  in  much  repute  on  account  of  its  tonic, 
astringent  and  deobstruent  properties.  {Bombay  Flora.)  A 
liquid  extract  of  this  bark  has  been  given  by  Dr.  J.  North 
in  half  dram  to  two  dram  doses  to  a  number  of  natives  without 
experiencing  either  any  astringent  or  aperient  effect ;  the  larger 
dose  produced  no  nausea,  and  it  appeared  to  have  only  some 
slight  tonic  action.  It  is  brought  to  Bombay  hj  herbalists  and 
sold  to  the  shopkeepers. 

Description. — The  dried  bark  occurs  as  single  quills  or 
in  curved  pieces  from  2  to  3  millimetres  in  thickness.  The 
outer  surface  is  dull  brown  in  colour,  beset  with  numerous 
corky  protuberances  or  lenticels  opening  longitudinally,  and 
sometimes  closely  covered  with  whitish  or  greenish  lichen. 
The  younger  bark  is  ashy-grey  with  fewer  lenticels;  the  older 
bark  presents  a  more  rugged  surface,  due  to  the  growth  of  cork 
and  the  occurrence  of  deep  transverse  cracks,  and  is  much 
thicker.  The  outer  surface  of  the  middle  layer  is  reddish-brown, 
and  exhibits  indentations  and  transverse  markings  corre- 
sponding with  the  warts  and  cracks  of  the  exterior  layer.     The 
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inner  layers  consist  of  pale  liber  fibres  running  through  a  mass 
of  cells  containing  yellowish-brown  colouring  matter  of  a  waxy 
consistence.  The  inner  surface  is  dark  chocolate-brown,  be- 
coming almost  black  when  kept  for  some  weeks.  The  fracture 
is  short  externally,  and  tough  and  fibrous  internally.  A  section 
touched  with  a  drop  of  potash  solution  becomes  intensely  red, 
with  ferric  chloride  dirty  green,  and  with  iodine  solution  black. 
The  taste  is  astringent  and  bitter,  but  not  un])leasant,  a 
sweetish  after-taste  being  left  on  the  palate.  The  odour  of  the 
bark  recalls  that  of  tan. 

Microscopic  structure . — A.  microscopic  examination  shows  that 
throughout  the  parenchyma,  especially  of  the  mesophloeum,  there 
are  a  number  of  aggregate  crystals,  more  plentiful  in  older 
specimens.  The  mesophloeum  contains  many  thick-walled  cells. 
The  medullary  rays  and  inner  cellular  layers  are  filled  with 
starch  granules.  A  yellow  colouring  matter,  residing  princi- 
pally in  the  Uber  and  cambium,  becomes  brilliantly  red  in  con- 
tact with  potash  solution.  In  the  cells  surrounding  the  liber 
vessels,  are  numerous  large  rhomboidal  crystals. 

Chemical  composition, — The  bark  has  been  examined  by 
D.  Hooper  {Pharm.  Journ.y  Feb.  1888),  with  the  following 
results : — 

Crystalline  principle   0*47 

Light  brown  resin  soluble  in  ether    ...    0'85 

Red  resin  soluble  in  ether 1'15 

Ked  acid  resin  soluble  in  alcohol  4*56 

Indiflferent  o — resin  sol.  in  alcohol    ...    3'80 
Indifierent  /3 — resin  sol.  in  alcohol    ...     1'64 

Tannin 2-68 

Bitter  principle  1-23 

Sugar  reducing  220 

Sugar  non-reducing       10'12 

Malic  acid  (?) 0-89 

Cathartic  acid 4-42 

Extractive  soluble  in  water    065 

Albuminous  matter     6'67 

Modification  of  anibiu  sol.  in  alkali  ...     1-75 
45 


354  RHAMNEJS. 

Calcium  oxalate «...  7*43 

Starch 7-83 

Modification  of  arabin  sol.  in  acid 5*54 

Cellulose 16-]  7 

Suberin,  &c 0'38 

Lignin 9*80 

Ash  (balance  of) 3-39 

Moisture  and  loss    0-38 

100-00 
The  ash  gave  the  following  analysis: — 

Insoluble  silica    1*48 

Soluble  silica  0-18 

Iron  and  alumina 1*55 

Lime  47*04 

Magnesia 2-91 

Carbonic  anhydride  35*52 

Phosphoric  anhydride     1*78 

Sulphuric  anhydride  0*68 

Chlorine trace 

Alkalies,  &c.,  by  difference  8*86 

100*00 

Mr.  Hooper  remarks  that  the  crystalline  body  found  in  the 
ethereal  extract  appeared  under  the  microscope  as  white 
transparent  prisms,  and  was  sparingly  soluble  in  water,  ether, 
alcohol,  and  boiling  bisulphide  of  carbon.  When  freed  from 
adherent  resin,  it  was  not  coloured  by  strong  sulphuric  acid  or 
potash  solution,  the  crystals  melted  and  partly  sublimed  when 
heated,  leaving  a  deposit  of  carbon.  It  had  similar  reactions 
with  the  "  crystallizable  body'^  obtained  by  Prescott  from 
Cascara  Sagrada.  The  light  brown  resin  was  soluble  in  rectified 
spirit,  and  gave  a  fine  rose  colour  with  diluted  alkalies.  When 
heated  it  melted  to  a  reddish  mass,  and  gave  off  greenish-yellow 
vapour,  which  sublimed  and  had  similar  characters  to  the 
original  resin.  It  was  semi-crystalline  when  observed  under  the 
microscope. 
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The  red  resin  soluble  in  ether  gave  a  fine  purplish-red  with 
alkalies,  and  was  totally  precipitated  from  solution  by  acids.  It 
gave  a  crimson  colour  fading  to  a  yellow,  and  dissolved  in 
concentrated  sulphuric  acid.  With  nitric  acid  it  became  an 
orange-brown  solution,  and  was  precipitated  on  the  addition  of 
water.  It  was  quite  tasteless,  and  had  no  crystalline  structure 
when  evaporated  from  different  solvents. 

The  red  acid  resin  soluble  in  alcohol  constituted  the  larger  part 
of  the  resins  present.  It  differed  from  the  resins  soluble  in  ether 
by  its  rapid  decolorization  and  removal  from  solutions  when 
shaken  with  animal  charcoal  It  is  coloured  deep  red- brown  with 
potash,  and  is  at  once  thrown  down  when  neutralized  with 
acids. 

The  a-resin  appears  to  be  changed  by  heat  and  acids  into 
the  red  resin  soluble  in  alcohol.  The  p-resin  is  known  by  its 
insolubility  in  ammonia  and  fixed  alkalies,  but  it  affords  red 
solutions  with  strong  nitric  and  sulphuric  acids.  It  has  a 
brown  colour  which  changes  to  green  on  exposure  to  the  air.  It 
resembles  "  the  light  yellow  resin  or  natural  body  "  found  by 
Prescott  in  the  bark  of  Cascara  Sagrada. 

VENTILAGO  MADRASPATANA,  Odrtn. 

Fig. — Wight  Ic.  *.  168  ;  OdHn.  FrucL  L  223,  t.  49,  /.  2. 

Hab. — Southern  India,  Ceylon,  Burma.     The  root  bark. 
Vernacular. — Khandvel,  Lokhandi  (3far.),Vemb4dam(ram.), 
Popli-chukai  (Can.),  Surughdndu-putta  (TeL). 

History,  Uses,  &C. — Vembadam  bark  has  long  been 
used  in  Madras  and  Mysore  as  the  source  of  a  reddish  brown 
dye,  the  tint  of  which  is  fixed  by  means  of  kadukai  (chebulic 
myrpbalans)  and  paddicarum  (alum).  Ainslie  states  that  the 
powdered  bark  mixed  with  gingelly  oil  is  sometimes  used  as  an 
external  application  for  the  itch  and  other  cutaneous  eruptions. 
He  gives  Raktavalli,  '*  red  creeper/'  as  the  Sanskrit  name. 

The  bark  of  the  stem  serves  as  cordage,  and  the  natives  of 
Amboyna  make  ropes  of  it.     Buchanan  frequently  mentions 
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the  dye  under  the  name  of  Popli,  and  places  it  amongst  the 
forest  products  of  Mysore,     (ii.  305.) 

Description. — The  Ventilago  is  a  large  scandent  shrub, 
and  reaches  to  the  top  of  the  highest  trees  in  the  forests 
where  it  grows.  The  leaves  are  ovate,  acuminate,  coriaceous 
and  shining,  and  the  flowers  are  in  slender  spikes.  The  fruit 
is  samaroid,  from  1^  to  2  inches  long,  and  |  inch  broad;  the 
nut  is  about  the  size  of  a  pea,  girt  at  the  bhse  by  the  remains 
of  the  calyx  forming  a  disc.  The  roots  are  from  i  to  1  inch 
in  diameter,  and  rough  with  reddish  loose  scales.  The  drug 
consists  of  the  root  bark  in  scales  made  up  of  numerous  papy- 
raceous layers  of  a  deep  reddish  brown  colour,  and  in  some 
of  the  older  pieces,  with  a  metallic  lustre.  Vembadam  bark 
gives  up  a  red  colour  to  water,  and  an  intense  reddish  brown 
colour  to  rectified  spirit;  by  being  heated  together  the  colour- 
ing matter  is  communicated  to  certain  fats  and  fixed  oils,  and 
it  is  taken  up  by  volatile  oils  even  in  the  cold. 

Chemical  composition, — By  treating  the  drug  with  water 
a  liquor  is  obtained  of  red  colour  and  slight  acid  reaction, 
giving  violet  red  precipitates  with  lead  acetate,  calcium  and 
barium  hydrates,  a  rose-tinted  lake  with  alum  and  potassium 
carbonate,  and  muddy  mixtures  with  ferrous  and  ferric  salts. 
The  alcoholic  solution  is  more  acid  in  reaction,  and  does  not 
precipitate  with  alcoholic  lead  acetate ;  the  colour  is  removed 
from  solution  by  means  of  animal  charcoal,  but  not  by  heating 
with  zinc  dust.  Evaporated  carefully  to  dryness  no  crystals 
were  observed,  and  the  red  mass  re-dissolved  in  chloroform, 
benzol  and  carbon  disulphide,  and  in  alkaline  solutions  with  a 
magenta  hue,  which  was  discharged  by  acids.  This  colouring 
matter  is  of  an  acid  nature,  and  is  probably  one  of  the  deriva- 
tives of  anthracene. 

Commerce. — Vembadam  bark  is  collected  extensively  on  the 
northern  slopes  of  the  Nilgiris  In  the  Annual  Report  of  the 
Madras  Forest  Department  for  1887-88,  it  appears  that  3  tons 
were  collected,  which  realized  a  revenue  of  Rs.  62,  the  value  of 
the  permits.      During  the  year  1888-^9,  41  maund  of  1st  class 
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bark  and  66  maunds  of  2nd  class  bark  were  collected  and 
sold  by  Government  agency  at  Rs.  2  and  Rs.  1-8  per  maund 
respectively. 

AMPELIDEiE. 

VITIS  VINIFERA,  Linn. 

¥\g.—Benil  ^'  Trim,,  t.  66.  The  Vine  {Eng.),  Vigne 
cultivfe  (Pr.) 

Hab» — N.-W.  Himalayas.  Cultivated  elsewhere.  Grapes 
and  raisins. 

Vernacular. — Augur,  Dakh  (Ilind,),  Drakh  (Ouz.),  Drdksha 
(Mar.),  Dirakhsha-pnzhani  (Tarn,),  Drdksha-pandu  (Te/.),  Drak- 
shi-hannu  {Can.),  Drakhya  {Beng.)*  Raisins,  Kishmish,  Muna- 
kba  (Per8*,Ind.). 

History,  Uses,   &C. — The  cultivation  oir  the  Vine  is  of 
great  antiquity.    Noah  planted  a  vineyard,  and  by  drinking  of 
the  wine  was  made  drunk.     The  wife  of  Jamshid  tried  to  poison 
herself  by  drinking   the  juice  of  grapes,  but  the  effects  pro- 
duced  were  such   as  to   induce   others  to  taste   the   poison. 
Hesiod  gives  directions  for  pruning  tho  vine.     According  to 
Greek  tradition,     Dionysus  taught  all  nations  to  cultivate  the 
vine  and  to  drink  wine      The  Dionysus  of  the  Greeks  and  the 
Indra  of  the  Hindus  are  symbolical  of  the  productive,  overflow- 
ing, and  intoxicating  power  of  nature  which  often  carries  man 
away  from  his  usual  quiet  and  sober  mode  of  living.     The  Soma 
of  the  Hindus  and  the  original  wine  of  Greek  tradition  was 
doubtless  the  celestial  Ararita  or  Ambrosia.     Grapes,  in  Sanskrit 
Draksha,  are  noticed  by  Susruta  and  Charaka ;  in  the  dried 
stiite   they  were  used  in  medicine  on  account  of  their  demul- 
cent,   laxative  and  cooling  properties.     It  would  also  appear 
that  a  spirituous  preparation  was  made  from  them,   and  was 
used  as  a  stimulant  under  the  name   of  Draksha  arishta,   the 
receipt  for   making  which  is  as  follows: — Raisins,  12J  lbs., 
water  256  lbs.,  boil  together  until  reduced  to  one-fourth  and 
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Btrain  ;  then  add,  treacle  50  lbs.,  cinnamon^  cardamoms^  folia 
malabathri^  flowers  of  Mesua  ferrea,  fruit  of.  Aglaia  Roxhur" 
ghiana,  black  pepper,  long  pepper  and  seeds  of  Emhelia 
Bibesy  all  in  fine  powder,  of  each  2f  ozs.,  and  set  aside  for 
fermentation.  Grapes  are  described  by  Dioscorides  under  the 
name  of  orac^vXi;;  he  also  notices  raisins  (ara^/f)  and  their  medicinal 
properties.*  Pliny  speaks  of  Uvcb,  grapes,  and  Acini  passi, 
raisins.t  The  rpv$  Sivov  of  the  Greeks,  Fcex  vini  in  Latin,  is  our 
Argol ;  the  MiVk-eUtartir  of  the  Arabs.  Mahometan  writers 
consider  grapes  and  raisins  to  be  attenuant,  suppurative  and 
pectoral ;  the  most  digestible  of  fruit,  purifying  the  blood  and 
increasing  its  quantity  and  quality;  they  say  that  they  are  more 
wholesome  if  kept  a  few  days  after  being  gathered,  and  that  the 
skin  and  stones  should  not  be  eaten.  The  ashes  of  the  wood 
are  recommended  as  a  preventive  of  stone  in  the  bladder, 
cold  swellings  of  the  testes,  and  piles ;  in  the  two  last  named 
diseases  they  are  to  be  applied  externally  as  well  as  given 
internally.  The  juice  of  unripe  grapes,  Eusrum  (Arab.)* 
Ohureh  (Pers.),  is  used  as  an  astringent;  it  is  the  6fj4aKtov  of 
Dioscorides,  our  Verjuice, and  the  Agresto  of  the  modern  Italians, 
who  still  use  it  in  affections  of  the  throat.  The  cut  branches  of 
the  vine  yield  in  spring  an  abundant  sap,  which  was  formerly 
used  as  a  remedy  for  skin  diseases,  and  is  still  a  popular  remedy 
in  Europe  for  ophthalmia. 

Extradum  pampinorum  vitis,  which  is  used  in  some  European 
countries  as  an  astringent,  diuretic,  nervine  and  antispasmodic, 
and  also  to  remove  freckles,  is  made  by  evaporating  the 
expressed  juice  of  the  young  buds  of  the  vine,  exhausting 
the  extract  with  alcohol,  and  again  evaporating. 

Grape  marcs  calcined  in  a  closed  vessel  yield  a  fine  black 
charcoal  known  as  Noir  de  Francfort. 

Different  kinds  of  wine  are  used  in  medicine  and  pharmacy. 
The  physiological  action  of  wine  upon  the  system  is  in  some 
respects  similar  to  that  of  alcohol,  small  doses  being  stimulant 
and  large  doses  narcotic.     Wine  has  also  secondary  medicinal 

"  *  Dies,  v.,  3.  " 

t  Plin.  H,  1,  et  seq. 
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effects  which  vary  in  different  wines.  Light  white  wines  are 
diuretic,  and  red  tonic  and  astringent.  Taken  in  moderate 
quantity  at  meals,  wine  increases  the  heat  of  the  body,  aids 
nutrition^  stimulates  the  functions  of  the  different  organsi  and 
promotes  the  play  of  the  imagination. 

In  making  medicinal  wines,  a  rich  sweet  wine  should  be 
used  for  the  preservation  of  changeable  drugs,  red  wines  for 
tonic  and  astringent  substances,  and  white  wines  for  diuretic 
medicines.     {Dorvault, ) 

Description. — The  ovary  of  Vitis  vinifera  is  2-celled, 
with  two  ovules  in  each  cell ;  it  developes  into  a  succulent, 
pedicellate  berry  of  spherical  or  ovoid  form,  in  which  the  cells 
are  obliterated  and  some  of  the  seeds  generally  abortive.  As 
the  fruit  is  not  articulated  with  the  rachis,  or  the  rachis  with 
the  branch,  it  does  not  drop  at  maturity,  but  remains  attached 
to  the  plant  on  which,  provided  there  is  sufficient  solar  heat, 
it  gradually  withers  and  dries :  such  fruits  are  called  ^raisins  of 
the  sun.     (Hanbury.) 

Miscroscopic  structure. — The  outer  layer  or  skin  of  the  berry 
is  made  up  of  small  tabular  cells  loaded  with  a  reddish  gra- 
nular matter,  which  on  addition  of  an  alcoholic  solution  of  per- 
chloride  of  iron  assumes  a  dingy  green  hue.  The  interior 
parenchyme  exhibits  large,  thin  walled,  loose  cells  containing 
an  abundance  of  crystals  (bitartrate  of  potassium  and  sugar). 
There  are  also  some  fibre- vascular  bundles  traversing  the 
tissue  in  no  regular  order.     ( Pharmacographia.) 

Chemical  composition. — From  the  Pharmacographia  we 
gather  that  the  pulp  abounds  in  grape  sugar  and  cream  of 
tartar,  each  of  which  in  old  raisins  may  be  found  crystallised 
in  nodular  masses;  it  also  contains  gum  and  malic  acid.  The 
seeds  afiord  15  to  18  per  cent,  of  a  bland  fixed  oil,  which  is 
occasionally  extracted,  and  which  becomes  thick  at  — 15°C.,  and 
congeals  to  a  brownish  mass  of  the  consistence  of  butter  at 
about  — 16®  to  — 18®  C.  On  exposure  to  the  air  the  oil  remains 
smeary  for  some  time,  but  finally  dries.  (BrcmnL)  Fitz  has 
shown  that  it  consists  of  the  glycerides  of  orucic  acid,  C^*  H*^ 


360  AMPELIDEJE. 

O^,  stearic  acid  and  palmitic  acid,  the  first  named  acid  largely 
prevailing.  The  crystals  of  erucic  acid  melt  at  34®  C. ;  by  means 
of  fused  potash  they  may  be  resolved  into  arachic  acid,  0^*^11*° 
O*,  and  acetic  acid,  C*  H*  0^.  The  seeds  further  contain  5  to 
6  per  cent,  of  tannic  acid,  which  also  exists  in  the  skin  of  the 
fruit.  Wine  is  of  a  very  complicated  com  position.  In  an  old  red 
wine,  the  following  substances  have  been  found  in  1 ,000  parts : — 
Water  878,  alcohol,  containirig  traces  of  butyric  and  amylic 
alcohol,  several  aldehydes,  and  the  bouquet  composed  of  acetic, 
capric,  caprylic,  and  oenanthic  ethers,  and  essential  oil  100. 
Sugar,  mannite,  glycerine,  mucilage,  gums,  colouring  matter 
or  nenolin,  fatty  matter,  nitrogenous  matter  or  ferment,  tannin, 
carbonic  acid,  acid  tartrate  of  potash,  tartrates,  racemates, 
acetates,  propionates,  buty rates,  lactates,  citrates,  malates, 
sulphates,  nitrates,  phosphates,  silicates,  chlorides,  bromides, 
iodides,  fluorides,  meconates;  potash,  soda,  lime,  magnesia, 
alumina,  oxide  of  iron,  ammonia  22.  Pasteur  has  recorded  the 
presence  in  all  wines  of  gum  combined  with  phosphate  of  lime. 
{Un.  Pharm,,  1869.)  Ludwig  that  of  trimethylamine,  and 
Lebaigne  the  frequent  presence  of  manganese  (Un.  Pharm,, 
1870.) 

G.  Baumert  has  found  that  boric  acid  is  contained  in  German, 
French,  and  Spanish  wines,  and  in  the  leaves  and  tendrils 
of  the  grape  vine.  (Ber,  21,  3290.) 

The  aroma  or  bouquet  of  wines  is  due  to  certain  essential  oils, 
specially  belonging  to  each  kind ;  the  vinous  odour  is  due  to 
an  oil  or  ethereal  principle  which  has  been  isolated  by  Liebig 
and  Pelouze  and  named  oenanthic  ether.  This  oil,  which  exists 
only  in  small  quantity,  appears  to  be  formed  during  fermen- 
tation Faurd  thinks  it  is  derived  from  the  skin  of  the 
ripe  fruit.  Berthelot  has  isolated  the  bouquet  by  shaking  the 
wine  in  a  vessel  of  cnrbouic  acid  gas  with  ether  freed  from 
air  by  passing  carbonic  acid  gas  through  it.  The  ether  on  eva- 
poration in  a  current  of  carbonic  acid  gas  gives  an  extract 
possessing  the  vinous  odour  and  peculiar  bouquet  of  the  wine, 
(Dorvault,) 
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The  average  percentages  of  alcohol  in  the  wines  most  used 
in  India  are :— Marsala,  17-91;  Madeira,  20-48;  Port,  20-00; 
Sherry,  17-63;  Malaga,  15-00;  Sauterne,  15-00;  Burgundy, 
13-40;  Champagne,  11-60  to  12-77;  Red  Bordeaux,  8— 11 '00. 

According  to  J.  Konig  and  0.  Kranch,  Black  raisins  contain  : 
Water  23-18,  Albuminous  matter  2-72,  Pat  0-66,  Grape  sugar 
55-62,  Other  non-nitrogenous  matter  14-12,  Cellulose  1-94,  Ash 
1-36.  In  the  dry  substance  they  found  Nitrogen  0-56,  Sugar 
72*43  per  cent.  Sultana  raisins  examined  by  E.  Mach  and 
K.  Portele  yielded— Water  20-4,  Dextrose  30-2,  Levulose  36-4, 
Pectin  1-86,  Free  acids  1-76,  Malic  acid  038,  Argol  3-28,  Inso- 
luble matter  5*0,  Ash  2-03.  In  the  dry  substance  the  total 
sugar  amounted  to  83*66  per  cent.  {Konig^  Nahrungs-mitteL) 

The  leaves  of  the  vine  gathered  in  the  early  slimmer  contain, 
according  to  M.  C  Neubaur,  tartaric  acid,  bitartrateof  potash, 
quercetin,  qaercitrin,  tannin,  starch,  malic  acid,  gum,  inosite, 
uncrystallizable  sagar,  oxalates  of  lime  and  ammonia,  and 
'  phosphate  and  sulphate,  of  lime.  In  aatnmn  the  leaves  contain 
much  more  quercetin  and  only  a  trace  of  quercitrin;  Inosite 
and  malic  acid  are  no  longer  present. 

Commerce. — Grapes  are  produced  in  most  parts  of  the  table 
land  of  India,  along  the  coast  the  climate  is  too  moist  for  vine 
cultivation.  A  very  superior  half-dried  grape,  resembling 
those  sold  in  Europe,  is  brought  from  Cabul  packed  in  chip 
boxes.  The  raisins  found  here  are  the  Sultanas  from  Cabul 
and  Persia,  some  of  which,  very  large  and  of  a  pale  greenish 
yellow  colour,  are  called  Angul  Drdkh ;  the  black  bloom  raisins 
(Kdla  Drdkh)  from  the  same  countries,  which  are  used  for 
medicinal  purposes;  and  an  inferior  kind,  called  Munahha^ 
like  the  pudding  i*aisins  sold  in  England. 

Value,  Indian  grapes,  2  to  4  annas  per  lb. ;  Cabul,  4  annas 
per  box,  containing  about  100  'grapes. 

Raisins,  Cabul  and  Persian,  Bs.  5  to  7  per  Surat  maund  of 
37i  lbs. ;  Bloom,  Bs  5  ;  Munakha,  Bs  3;  Angul  Drakh,  Bs  6^. 
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VITIS  QUADRANGULARIS,  W  al 

Fig,— Wight  Jc,  t.  51  ;  Rheede,  Hort.  Mai  vii.,  t  41. 
Vigne  et  Raisins  de  Galam  (Fr.). 

Hab. — India,  Arabia.     The  stalk  and  leaves. 

Vernacular. — Harsankar,  Harjora,  Nallar  (Hind.),  Pirandai 
{Tarn.),  Nalleru  (Tel),  Horjora  (Beng,),  Mangaruli*  (Can.), 
Chandh&ri-kandvel  (Afar.),  Chodhari,  Harsankar  {Quz,). 

History,  Uses,  &C, — This  is  the  Ashti-sandhana  of 
Sanskrit  writers.  The  leaves  and  stalks  when  young  are  some- 
times used  as  a  vegetable,  when  older  they  become  acrid  and 
are  thought  to  have  medicinal  properties.  Ainslie  says  that 
when  dried  and  powdered  they  are  prescribed  by  the  Tamool 
practitioners  in  certain  bowel  affections  connected  with  indiges* 
tion ;  they  are  also  considered  as  powerful  alteratives ;  of  the 
powder  about  two  scruples  may  be  given  twice  daily  in  a  little 
rice  water.  Porskahl  states  that  the  Arabs  when  suffering 
from  affections  of  the  spine  make  beds  of  the  stems. 

The  juice  of  the  stem  is  dropped  into  the  ear  in  otorrhcea, 
and  into  the  nose  in  epistaxis;  it  has  also  a  reputation  in 
scurvy,  and  in  irregular  menstruation ;  in  the  latter  disease,  2 
tolas  of  the  juice,  extracted  by  heating  the  plant,  is  mixed 
with  2  tolas  of  ghi  and  1  tola  each  of  Gopichandan  (a  white 
clay)  and  sugar,  and  given  daily. 

Description. — A  climbing  glabrous  plant  with  fibrous 
roots;  stem  4-angled,  winged;  stipules  lunate  entire;  leaves 
very  thick  and  fleshy,  alternate,  generally  3-lobed,  cordate- 
ovate,  serrulated,  short  petioled ;  umbels  shortly  peduncled ; 
stamens  4 ;  petals  4,  distinct ;  fruit  globose,  size  of  a  large 
pea,  very  acrid,  one-celled,  one-seeded ;  seed  solitary,  obovate 
and  covered  with  a  dark  brown  spongy  integument ;  flowers 
small,  white,  appear  at  the  end  of  the  rainy  season. 

VITIS  INDICA,  Linn. 

Fig. — Rheede,  Sort.  MaU  mi.,  6.  Indian  Wild  Vine 
{Eng.)j  Vigne  d*Inde  (Fr.),  Uvas  dos  bugios  {Port.). 
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Hab. — Western  Peninsula.     The  tubers. 

Vernacular. — Amdhuka  {Hind.),   Amoluka   (Beng.),   R«i- 
draksha,  Kole-jan  (Mar.),  Sambara-valli  (Tel.)\ 

History,  Uses,  &C. — This,  is  a  large  climbing  plant, 
Tvith  perennial  tuberous  roots ;  the  fruit  and  leaves  as 
"well  as  the  whole  appearance  of  the  plant  remind  one  of  the 
Vine.  Rheede  says  that  the  juice  of  the  root  wiih  that  of  the 
kernel  of  the  cocoanut  is  used  as  a  depurative  and  aperient. 
The  country  folk  iu  the  Concan  also  use  it  as  an  alterative  in 
the  form  of  a  decoction ;  they  consider  that  it  purines  the  blood, 
acts  as  a  diuretic,  and  renders  the  secretions  Healthy.  The 
tubers  of  V.  latifolia,  Govila  {Beng.),  Rheede^  EorL  Mai 
viL,.  13,  t.  7,  are  used  for  a  similar  purpose. 

Description. — The  roots  form  large  bunches  of  tubers 
attached  to  a  central  root  stock ;  the  tubers  are  from  one  to 
twx>  feet  long,  tapering  at  both  ends,  with  a  maximum  dia- 
meter, when  fresh,  of  from  two  to  three  inches ;  externally  they 
are  covered  by  a  brown  epidermis,  and  marked  with  small 
wartlike  protuberances  arranged  in  circular  rings ;  internally 
they  are  red  and  juicy.  A  section  shows  a  thick  stringy 
cortical  portion  easily  separable,  and  a  central  fleshy  part  of 
the  consistence  of  a  parsnip.  Under  the  microscope  the  root 
is  seen  to  be  made  of  a  thin-walled  parenchyma,  the  cells  of 
which  contain  large  oblong  starch  granules,  and  numerous 
bundles  of  needle-shaped  crystals;  the  outer  portion  of  the 
root  and  root  bark  is  traversed  by  numerous  very  large  fenes- 
trated yessels.  The  taste  is  sweetish,  mucilaginous  and 
astringent.  The  tubers  are  rich  in  salts  of  potash  and  lime^ 
When  fresh  they  are  acrid,  owing  to  the  mechanical  irritation 
caused  by  the  needles  of  oxalate  of  lime. 

LEEA  SAMBUCINA,  Willd. 

Fig.— JJAeedtf,  Hori.  Mai.  n.,  26.;  Wight,  Ic.  L  78;  Itlus.^ 
U  58.     Syn. — Leea  Staphyleai  Boxb. 

Hab. — Hotter  parts  of  India.    The  roots- 
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FerwacwZar.— Karkur-jihwa  {Beiig.,  Bind,),  Ankados  {Tel.), 
Karkani  {Mar,),  Dino  {Ooa.). 

History,  Uses,  &C. — This  plant  is  the  Nalugu  of 
Bheede^  who  gives  Dino  as  the  Brahminic  name,  and  says  that 
a  decoction  of  the  root  is  given  in  colic,  and  that  it  is  cooling 
and  relieves  thirst. 

The  roasted  leaves  are  applied  to  the  head  in  vertigo ;  the 
juice  of  the  young  leaves  is  digestive.  In  Goa  it  is  called 
Dino  by  the  natives  and  Ratanhia  by  the  Portuguese,  and  is 
much  used  in  diarrhoea  and  chronic  dysentery.  In  Reunion 
the  root  is  called  Bois  de  Bureau^  and  is  said  to  be  used  as  a 
sudorific. 

Description. — Stems  shrubby,  with  straight  branches, 
leaves  pinnate  or  tripinnate,  often  3^  by  4  feet,  leaflets  stalked, 
very  variable  in  size  and  shape,  nerves  arcuate;  flowers 
greenish- white,  anthers  connate.  Fruit  the  size  of  a  small 
cherry,  dry.  Grows  in  patches  in  thick  jungle,  looking  some- 
thing like  Elder,  The  root  is  woody,  porous  and  tough,  and 
covered  with  a  striated,  dark  brown  slightly  scabrous  bark,  the 
internal  surface  of  which  is  of  a  deep  red  colour.  The  bark 
has  an  astringent  and  rather  agreeable  flavour;  the  wood 
appears  to  be  inert. 

Leea  macrophylla,  Boxh,,  Wight  Ic,  t.  1154;  Griff., 
Ic.  PL  As  645,  /.  1.  Dind!a  {Mar.),  Dholsa-mudra  {Beng.)y 
Dholasa-mudrika  {Sans.),  is  a  native  of  the  hotter  parts  of 
India.  The  tuberous  root  is  employed  in  the  cure  of  Guinea- 
worm,  and  when  pounded  is  applied  to  obstinate  sores  to 
promote  cicatrization;  according  to  Roxburgh  the  root  is 
astringent  and  a  reputed  remedy  for  ringworm.  The  young 
shoots  are  eaten  as  a  vegetable. 

Description. — Stem  herbaceous,  erect,  flexuose  jointed; 
leaves  very  large,  simple,  broad  cordate,  toothed,  smooth  on 
both  sides;  cymes  terminal,  large;  flowers  numerous,  small, 
white  ;  berry  depressed,  size  of  a  small  cherry,  smooth,  black 
and  succulent  when  ripe ;   root  tuberous.    The  tubers  are  of  a 
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deep  red  colour^  3  to  6  inches  long,  and  1  to  2  inoIieB  in  diame- 
ter; they  are  very  mucilaginous  and  astringent.  The  tubers  of 
Leea  crispa,  Wild.,  are  also  used  as  a  remedy  for  Guinea-worm, 
and  are  said  to  be  more  efficient  than  those  of  £.  macrophylla. 
Leea  hirta,  Roxb.  (K^kajangha),  is  also  used  medicinally. 

The  plants  of  minor  importance  belonging  to.  the  Ampelideae 
are:  — 

Vitis  setosa,  Wall,  Wight  Ic.  t  170;  Vernacular— 
Harmal  (Hind.),  Bara-butsali(reZ.),  Puli-naravi  (jTam.),  Khaj- 
golircha-vel  (Afar.),  an  acrid  plant  sometimes  applied  as  a 
domestic  remedy  to  promote  suppuration  and  assist  in  the 
extraction  of  Guinea- worms. 

Vitis  Camosa,  Wall,  Wight  Tc.  t.  171;  Vernacular— 
Amal-bel,  Gidar-drak,  Kassar  (Hvid.),  Kanapa-tige  (Tel), 
Mekamettavi-chettu  (Tarn.),  Odi,  Ambat-vel  {Mar.),  Khatumbro 
{Ouz.y,  AmaHata  {Beng.)^  Fleshy  wild  Vine  {Eng,),  used  sSb  a 
domestic  application  to  boils. 

Vitis  pedata,  Vahl,  Rheede  Hort.  Mai  viu^  10, 
Gedhapadi  or  Iguana's  foot  in  Sanskrit,  from  a  fancied  resem- 
blance of  the  leaves  to  the  foot  of  that  reptile;  Vernacular — 
Goali-lata  (Beng.),  Gorpadvel  (Mar.),  used  as  a  domestic  remedy 
on  account  of  its  astringency. 

Vitis  araneOSUS,  DaZz.,  Vernacular — Bendri,  Bendervel, 
Ghorvel  (Mar.),  Kamraj  (Hind.),  The  tuberous  roots  are  sold 
by  herbalists  as  Chamir-musli,  and  used  as  an  astringent  medi- 
cine. It  is  called  Ghorvel  or  "  Horse  vine,"  from  the  practice 
in  Western  India  of  giving  the  young  shoots  and  leaves  to  horses 
once  a  year  as  a  kind  of  cooling  medicine. 

Under  the  names  of  Shamraj  and  Bhojraj  short  pieces 
of  the  stems  of  two  species  of  Vitis  are  sold  by  herbalists  in  the 
'  Central  Provinces  as  a  remedy  for  gonorrhoea.     They  are  both 
very  astringent. 

Remarks. — ^The  different  species  of  Vitis  and  Leea  are  chiefly 
remarkable  for  containing  a  large  amount  of  tannin,  they  are 
therefore  asef  ul  astringents.     Some  of  them  are  acrid  owing 
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to  the  presence  in  their  tissues  of  needle-shaped  crystals  of 
oxalate  of  lime,  which  act  as  a  mechanical  irritant ;  as  has  been 
shown  in  the  case  of  the  Arums  by  Pedler  and  Warden.  These 
acrid  plants  on  being  dried  lose  their  acridity  from  the  adhesion 
together  of  the  bundles  of  needle-shaped  crystals  in  the  plant 
cells  so  as  to  form  blunt  crystalline  masses.  The  dried  tubers 
and  stems  can  therefore  be  administered  medicinally,  and  are 
useful  as  antacids  and  diuretics  from  the  large  quantity  of  potash 
and  lime  salts  which  they  contain.. 

SAPINDACE^. 
CARDIOSPERMUM  HALICACABUM, 

Linn. 

Fig. — BotMag.  t.  1049;  Oriff.  Ic.  PL  As.  ie,,  t.  599, 
/.  3.  Heart  Pea  {Eng.)j  Pois  de  Marveille,  Cceur  deslndes 
(Fr.). 

Hab. — India.     The  herb. 

Vernacular. — Lataphatkari,  Naydphatki  {Beng.)^  Kana-phita 
{Hind.),  Mooda-cottan  (Tarn.),  Bodha,  Shib-jal,  Kanphuti 
(Mar.),  Karodio  (Ouz.),  Kandkaia  (Can.),  Vekkudu-tige^  Bodha 
(Tel). 

History,  Uses,  &C. — Sanskrit  writers  mention  this 
plant  under  the  name  of  Karna-sphota  and  P&ravata-padi 
(pigeon's  foot) ;  it  also  bears  the  synonym  of  Jyotishmati  (see 
Celastrus paniculata) ;  they  describe  the  root  as  emetic,  laxative, 
stomachic,  and  rubefacient ;  and  prescribe  it  in  rheumatism^ 
nervous  diseases,  piles,  &g.  The  leaves  are  used  in  amenof- 
rhoea.  The  following  prescription  is  given  in  the  Bhavaprakasha. 
Take  the  leaves  of  C.  Halicacabum,  impure  carbonate  of  potash 
(sarikfi),  acorns  calamus  root,  root  bark  of  Termmalia  tomen^ 
tosa,  of  each  equal  parts,  and  reduce  to  a  paste  with  milk. 
About  a  drachm  of  this  compound  may  be  taken  daily  for  three 
days  in  amenorrhoea*  The  juice  of  the  plant  is  dropped  into 
the  ears  to  cure   earache  and  discharge  from  the  meatus, 
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whence  the  Sanskrit  name  Kama-sphota  and  the  Hindi  K^na- 
ph^ta.  It  is  a  favourite  vegetable  with  the  Arabs  and  Egyp- 
tians^ who  call  it  Taftaf.  In  Tenasserim  it  is  much  cultivated 
for  the  same  purpose.  Rheede  says  that  on  the  Malabar  Coast 
the  leaves  are  administered  in  pulmonic  complaints.  Accord- 
ing to  Ainslie^  the  root  is  considered  aperient^  and  is  given  in 
decoction  to  the  extent  of  half  a  teacupful  twice  daily.  It 
would  appear  that  in  rheumatism  the  Hindus  administer  the 
leaves  internally  rubbed  up  with  castor-oil,  and  also  apply  a 
paste  made  with  them  externally :  a  similar  external  application 
is  used  to  reduce  swellings  and  tumours  of  various  kinds.  A 
medicial  plant,  called  AXUdKo^oti  ^^nd  in  pure  Latin  Vesicaria 
(Bladderwort),  was  known  to  the  Greeks  and  Romans,  and  had 
a  reputation  for  the  cure  of  pains  in  the  bladder.  {Confer. 
Pliny,  21,  31.)  It  is  generally  considered  to  have  been  a 
species  of  Pbysalis.  0.  Halicacabum  has  been  thought  by 
some  to  be  the  Ahrong  or  Ahrugi  of  Serapion,  who  describes  it 
as  a  round  grain  spotted  with  black  and  white,  which  is  brought 
from  China,  having  a  bitter  taste,  hot  and  dry  in  the  second 
degree,  a  laxative  and  vermifuge.  We  think  that  there  can  be 
little  doubt  that  the  Abrong  of  Serapion  is  the  fruit  of  Embelia 
Bibes,  the  Chitra-tandula  or  *' spotted  grain"  of  the  Hindus. 

Description. — Annual,  climbing;  stem,  petioles  and 
leaves  nearly  glabrous ;  leaves  biteruate ;  leaflets  stalked, 
oblong,  much  acaminated,  coarsely  cut  and  serrated ;  flowers 
small,  white  or  pink ;  fruit  a  membranous  bladdery  capsule, 
8-celled,  3-valved ;  seeds  globose,  black,  with  a  two-lobed  white 
aril  at  the  base.  Roots  white  and  fibrous,  with  a  rather 
disagreeable  odour,  and  an  acrid  nauseous  and  somewhat  bitter 
taste. 

Chemical  composition. — The  plant  owes  its  medicinal  pro- 
perties to  the  presence  of  saponin. 

SAPIND  us  TRIPOLI ATUS,  i>»n». 

Pig.— TT^A*  m.,  t.  51 ;  Eheede,  Eort.  Mai.  iv.,  48,  t.  19. 
Sgapnat  tree  {Eng.),  Saronnier  &  feailles  de  Laurier  (Fr.). 
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Vernacular, — Ritha  (ffini.),  Ponnan-kottai  [Tarn.),  Bingin, 
Ritha  (Mar)y  Aritha  [Quz.),  Kunkudu-kayala  (TeZ.),  Antala, 
Artala  (Can.). 

Hab. — South  India,  cultivated  in  Bengal.    The  fruit. 

History,  Uses^  &C. — The  soapnut,  in  Sanskrit  Phenila 
and  Arishta^  has  probably  been  in  use  among  the  Hindus  from  the 
earliest  ages  as  a  detergent,  and  is  still  used  in  preference  to  soap 
for  certain  purposes,  just  as  the  soap  worts  were  formerly  used 
in  the  West.  Malachias  (3)  writes :  '*  He  is  like  a  refiner's  fire 
and  like  fuller's  Borith,  &c.  In  the  Septuagint  (270  B.  C.)  Borith 
is  translated  ^i^oa  '  and  in  the  Vulgate  '  herba';  the  old  Eng- 
lish translation  has  *sope.'  Malachias'  description  of  the 
purgation  of  the  sons  of  Levi  is  exactly  similar  to  the  process 
to  which  the  Indian  goldsmith  submits  his  ornaments.  Both 
Hindus  and  Mahometans  use  it  medicinally ;  the  latter  give  it 
the  name  of  Banduk  or  Pinduk-i-Hindi  (Indian  Filbert).  In 
the  Nighantas  it  is  described  as  hot,  and  a  preventive  of  con- 
ception. The  following  account  of  its  properties  is  extracted 
from  the  Makhzan-el-Adwiya : — "  The  pulp  of  the  fruit  is  at 
first  sweetish  to  the  taste,  afterwards  very  bitter ;  it  is  hot  and 
dry,  tonic  and  alexipharmic  ;  four  grains  in  wine  and  sherbet 
cure  colic;  one  miskal  rubbed  in  water  until  it  soaps,  and  then 
strained,  maybe  given  to  people  who  have  been  bitten  by  veno- 
mous reptiles,  and  to  those  suffering  from  diarrhoea  or  cholera- 
Three  or  four  grains  may  be  given  by  the  nose  in  all  kinds  of 
fits  producing  insensibility.  Fumigations  with  it  are  useful  in 
hysteria  and  melancholy;  externally  it  may  be  applied  made  into 
a  plaster  wiUi  vinegar  to  the  bites  of  reptiles  and  to  scrofulous 
swellings.  The  root  is  said  to  be  useful  as  an  expectorant. 
Pessaries  made  of  the  kernel  of  the  seed  are  used  to  stimulate 
the  uterus  in  child-birth  and  amenorrhoea.  One  miskal  of  the 
pulp  with  one-eighth  of  a  miskal  of  scammony  acts  as  a  good 
brisk  purgative."  Rheede  describes  the  tree  as  anti-arthritic, 
and  says  a  bath  is  prepared  with  the  leaves,  and  the  root  is 
administered  internally.  Ainslio  mentions  the  use  of  soap-nuts 
by  the  Yytians  as  an  expectorant  in  asthma.    In  India  the 
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pnlp  of  the  fruit  is  given  as  an  anthelmintic  in  small  doses. 
The  bark  is  astringent.  Soap  berries  are  used  in  France  for 
washing  silk  dyed  with  aniline  colours.  We  have  no  record 
of  the  use  of  this  fruit  as  a  poison  for  human  beings^  doses  of  70 
grains  and  more  appear  to  have  no  injurious  effect  upon  the 
system  when  taken  as  a  purge. 

Description  .-^Berries  three,  united,  when  ripe  soft,  of  a 
yellowish  green  colour,  singly  they  are  of  the  size  of  a  cherry, 
somewhat  reniform,  with  a  heart-shaped  scar  on  the  attached 
side.  When  dry  they  are  of  the  colour  of  a  raisin,  skin  shri- 
velled, pulp  translucent,  absent  on  the  attached  side.  The 
inner  shell  enclosing  the  seed  is  thin,  tough  and  translucent 
like  parchment,  except  at  the  scar,  where  it  is  woody.  Seed 
the  same  shape  as  the  fruit,  black,  smooth,  except  at  the  hilum, 
where  it  is  tomentose,  size  of  a  large  pea ;  on  the  upper  part  of 
the  dorsum  of  the  seed  are  two  shallow  diverging  furrows  ;  the 
testa  is  double,  the  outer  very  thick  and  hard,  the  inner  mem- 
branaceous ;  kernel  yellowish  green,  oily ;  cotyledons  unequal, 
thick,  firm  and  fleshy,  spirally  incurvate.  Radicle  inferior, 
linear,  lodged  at  the .  base  of  the  seed,  pointing  to  the  lower 
and  inner  angle.  The  palp  of  the  fruit  has  a  fruity  smell;  its 
taste  is  sweet  at  first,  afterwards  very  bitter. 

Chemical  composition. — The  saponin,  estimated  by  weighing 
the  sapogenin  formed  by  boiling  with  dilute  acid,  amounts  to 
11'5  per  cent. ;  this  result  is  confirmed  by  determining  the 
glucose  before  and  after  the  treatment  and  calculating  the 
increase  of  glucose  into  the  glucoside.  The  weight  of  the 
barium  and  lead  precipitates  points  to  a  lower  percentage  of 
saponin.  The  fruits  yield  to  water  40  per  cent.,  and  to  alcohol 
15  per  cent,  of  extract.  They  contain  in  a  ripe  state  over  10 
per  cent,  of  glucose,  and  a  quantity  of  pectin,  which  renders 
the  water  solution  dflScult  of  filtration.  Submitted  to  distilla- 
tion, the  drug  afforded  a  small  quantity  of  what  appeared  to 
be  butyric  acid.  According  to  Brannt  no  saponin  is  contained 
in  the  woody  stone,  seed  or  husk.  The  thick  cotyledons 
contain  about  30  per  cent,  of  a  white  fat,  semi«fluid  at  20^  C. 
47 
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and  melting  to  a  clear  oil  at  30°  C,  which  possesses  a  somewhat 
characteristic  odour. '  The  oil  saponifies  readily,  and  is  employed 
medicinally  and  in  the  manufactore  of  soap. 

S.  Mukorassi,  Gartn.  FrucL  L,  342,  t.  70,  f.  3,  g,  K  w 
the  soapnat  of  Northern  India,  and  is  called  J)od<m  in  the 
Punjab. 

Commerce. — Soapnuts  are  brought  to  market  from  many 
parts  of  the  country.  Value,  Bs.  2i  to  Rs.  3  per  pharrah 
(about  35  lbs.). 

SCHLEICHERA  TRIJUQA,  Willd. 

Fig.— Beid.,  Fl.  Sylv.  1.119;  Rumph.,  Herb.  Amb.  1. 1. 57. 
Ceylon  oak  {Eng.). 

Hab. — N.-W.  Himalaya,  C.  and  S.  India,  Burma,  Ceylon. 
The  bark  and  oil. 

Vernacular. — Kosimb  {Hind.,  Mar.),  Pu-maram  (Tarn.), 
May,  Roatangha  (Tel),  Puvam  {MaL),  Sagade,  Chakota 
(Can.). 

History,  Uses,  &C. — Rumphius  and  Roxburgh  have 
both  noticed  this  tree.  The  pulpy  subacid  aril  of  the  fruit  is 
edible  and  palatable.  The  bark  is  astringent,  rubbed  up  with 
oil,  the  natives  use  it  to  cure  itch  and  acne.  Lac  is  produced 
on  the  young  branches.  The  wood  is  very  hard,  strong  and 
durable;  sapwood  whitish,  heartwood  light  reddish  brown. 
It  is  used  all  over  the  country  for  oil,  rice  and  sugar  mills,  and 
for  agricultural  implements  and  carts.  The  oil,  which  is  used 
as  a  lamp  oil  in  India,  is  reputed  to  be  the  original  Macassar 
oil ;  it  has  recently  reappeared  in  commerce  in  Germany  as 
Macassar  oil,  and  has  been  noticed  in  Messrs.  Gehe  and  Go.'s 
trade  report  as  a  valuable  stimulating  and  cleansiug  application 
to  the  scalp,  which  promotes  the  growth  of  the  hair. 

Description. — ^Drupe  the  size  of  a  nutmeg,  a  little 
pointed,  with  a  grey,  fragile  husk,  covered  with  soft  blunt 
prickles.     Seeds  one  to  three,  oblongi  smooth,  at  the  base 


8APINDACE2E.  371 

obliquely  troncate,  surrounded  with  a  whitish  pulpy  aril  of  a 
pleasant  acid  taste.  Bark  w:^h  a  thick  soft  suber^  the  outer 
layer  of  which  exfoliates  in  patches;  inner  bark  firm  and  hard, 
breaking  with  a  short  fracture,  of  a  pale  red  colour.  With 
ferric  salts  it  turns  black.    Taste  very  astringent. 

Chemical  composition. — The  bark  contains  9*4  per  cent,  of 
tannin  in  its  watery  extract,  and  leaves.  10  per  cent,  of  ash. 

DODONiEA  VISCOSA,  Linn. 
Fig.— Wight  III.  I.,  t.  52.     Switch  Sorrel  {Eng.). 

Hab* — Throughout  India*    The  leaves. 
Vernactdar — Sanatta,  Ban-mendru  (Hind.),  Jakhmi^  Bandari 
{Mar.),  Bandrike,  Bandri  {Can.).. 

History,  Uses,  &C. — This  evergeen  shrub  or  small  tree 
is  widely  diffused,  and  in  Jamaica  is  known  as  *'  Switch-sorrel." 
According  to  Dr  Bennett  it  is  called  "  Apiri  "  in  Tihiti,  and 
fillets  of  it  were  once  used  for  binding  round  the  heads  and 
waists  of  victors  after  a  battle.  The  leaves  of  D.  Thunbergiana 
are  said  to  to  be  used  in  South  Africa  against  fevers  and  as  a 
purgative.  In  India  D.  viscosa  does  not  appear  to  have  been 
mentioned  by  Sanskrit  writers,  but  amongst  the  people  it  has 
a  certain  amount  of  reputation  as  a  febrifuge.  In  Reunion  the 
leaves  are  esteemed  as  a  sudorific  in  gout  and  rheumatism,  aud 
in  Madras  they  are  said  to  make  a  capital  poultice ;  from  the 
gum,  resin,  and  albumen  present  in  them  one  would  suppose  . 
that  they  would  retain  the  heat  like  a  linseed  meal  poultice. 
From  their  astringent  properties  it  is  probable  that  they  have 
some  febrifuge  virtues,  while  the  resins  contained  in  them 
appear  to  keep  the  bowels  open.  Buchanan  in  his  *'  Journey 
through  Mysore '^  mentions  Dodonsaa,  which  he  calls  ''Ban* 
dury"  ;  he  says  it  indicates  a  good  soil  for  the  cultivation  of 
horse-gram;  and  he  alludes  to  its  use  in  germinating  rice 
before  it  is  sown,  by  covering  up  the  moist  rice  with  the 
leaves,  as  if  the  natives  were  aware  of  its  resinous  or  waterproof 
nature.  {Vol  A,  pp.  255—262.) 


872  anacardiacem: 

Description. — Leaves  more  or  less  viscid  with  a  shining 
yellowish  resin,  very  variable  in  breadth,  lto5by|toHin. 
They  retain  their  green  colour  for  a  considerable  time  when 
dried,  and  when  heated  in  a  water-oven  fose  together  into  a 
mass.    Taste  sonr  and  astringents 

Chemical  composition. — ^The  leaves  contain  principally  two 
acid  resins,  one  insolable  in  ether,  and  both  soluble  in  alcohol 
and  chloroform.  They  are  dissolved  in  ammonia  and  the  fixed 
alkalies  with  an  orange-red  colour,  and  are  precipitated  on  the 
addition  of  an  acid.  '^Phe  resins  amount  to  273  per  cent,  of 
the  dried  drug.  A  tannin,  giving  a  greenish  colour  with  ferric 
salts,  forms  the  bulk  of  the  evaporated  spirituous  extract 
soluble  in  water.  The  leaves  contain  10  per  cent,  of  gum 
forming  a  thick  ropy  liquid  in  water.  No  alkaloidal  substance 
was  discovered,  but  a  large  quantity  of  albuminous  matter 
was  removed  by  caustic  soda.  The  ash  amounted  to  5  per 
cent,  of  the  dried  and  powdered  leaves. 

Plants  of  minor  importance  belonging  to  thiid  Order  are 
^SCUluS  indica,  the  Himalayan  Horse  Chestnut;  the 
fruit  of  which  is  made  into  a  paste  and  applied  externally  for 
rheumatism.  The  seeds,  like  those  of  the  European  Horse 
Chestnut,  are  readily  eaten  by  cattle,  and  have  been  made  use 
of  as  a  food  by  the  hill  tribes  in  time  of  famine.  The  knots  in 
the  stems  of  Acer  pictum  and  A.  caesium  are  made 
into  the  curious  water-cups  supposed  by  some  of  the  Himalayan 
hill  tribes  to  have  a  medicinal  influence  over  the  water. 

ANACARDIACEiE. 

RHUS  CORIARIA,  Linn. 

Fig. — Dend.  Brit.  186.  Elm-leaved  Sumach  (Eng.), 
Sumac  des  corroyeurs  (Fr.). 

Hab. — Asia  Minor,  Persia.    The  leaves  and  fruit. 
Vernacular. — Sumfik  or  Sumuk  (Arab.),  Tatrak  (Hind.). 
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History,  Uses,  &C, — The  leaves  have  long  been  well 
known  in  Europe  and  in  the  East  as  a  tan  and  dye,  and  the 
fruit  as  a  medicine ;  the  latter  is  described  by  Theophrastus 
and  Dioscorides  under  the  name  of  povt  as  the  fruit  of  a  plant 
used  for  tanning^^  Pliny  calls  them  Rhus,  and  Scribonius 
Largus  mentions  them  as  an  ingredient  in  astringent  medi- 
cines, t  Abu  Hanifeh  in  his  **  Book  of  Plants''  say  a.  that  Sumfik 
has  bunches  of  small^  intensely  red  berries,  and  that  it  does 
not  grow  in  any  part  of  the  land  of  the  Arabs  except  Syria. 
Aitchison  informs  us  that  it  is  cultivated  in  orchards  in  Khora- 
san.  The  author  of  the  Kamus  says  ^*  the  fruit  ezcites  the 
appetite,  stops  chronic  diarrhoea,  and  an  infusion  of  it  is  useful 
in  scurvy  (o^)  and  for  ophthalmia*  It  does  not  appear  to  be 
used  by  the  Hindus.  The  tree  is  well  described  in  the 
Makhzan-el-Adwiya  by  Mir  Mohammad  Husain,  who  says  that 
the  fruit  is  cold  and  dry,  astringent,  and  tonic,  that  it  checks 
bilious  vomiting  and  diarrhoea,  hadmoptysis,  haematemesis, 
diuresis  and  leuoorrhoea,  strengthens  the  gums,  and  is  useful 
as  an  astringent  in  conjunctivitis.  Alone  or  mixed  with  char- 
coal it  is  applied  to  sores,  suppurating  piles,  &c.  A  kind  of 
liquid  extract  is  made  by  boiling  down  the  leaves  and  fruit, 
which  is  used  as  an  astringent :  poultices  of  the  leaves  are  re- 
commended as  an  application  to  the  abdomen  in  the  diarrhoea 
of  children.  He  also  mentions  the  gum  and  the  russet- 
coloured  down  of  the  fruit  as  having  powerfully  astringent 
properties.  Ainslie  notices  the  use  of  the  leaf  and  fruit  iu 
India  by  the  Mahometans  as  a  styptic,  astringent  and  tonic  ; 
also  their  former  use  in  France  as  an  astringent  in  dysentery, 
in  doses  of  24  grains. 

Description* — The  fruit  is  a  small  flattened  drupe  the 
size  of  a  lentil,  of  a  red  colour,  containing  one  lenticular 
polished  brown  seed;  it  is  acid  and  very  astringent.  The 
leaves  are  about  a  foot  long,  pinnate,  with  from  5  to  7  pairs  of 
leaflets  and  an  odd  one,  like  the  leaves  of  the  common  elm  ;  the 

*Theophr  H.  P.  iu.,  18.  Diow.  I.,  128. 
t  Plin.  ^.  54,    Scrib.  Comp.  Ill  and  142. 
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petioles  and  midribs  of  the  leaflets  are  covered  with  a  reddish 
brown  tomentum ;  the  leaflets  are  hairy  and  very  astringent. 

Chemical  composition. — The  leaves  contain  colouring  matter 
and  14  to  11 '5  per  cent,  of  tannin  (Hummel),  and  are  used  in 
dyeing  and  calico  printing  as  a  substitute  for  gall  nuts^  in  the 
production  of  grey  colours,  and  in  Turkey  red  dyeing ;  also  for 
tanning  the^ner  kinds  of  leather.  According  to  Chevreal  they 
contain  a  yellow  coloaring  matter,  which  separates  from  a 
concentrated  decoction  on  cooling  in  small  crystalline  grains^ 
The  decoction  forms  a  yellow  precipitate  with  solution  of 
alum,  shows  a  strongly  acid  reaction  with  litmus,  gives  a 
yellowish  white  precipitate  with  stannous  chloride,  pale  yellow 
with  acetate  of  lead,  yellowish  brown  with  cupric  acetate,  and  a 
blue  flocculent  precipitate  with  ferric  chloride.  TrOmsdorf 
found  in  the  fruit  a  large  quantity  of  bimalate  of  lime. 

Commerce. — The  fruit  is  imported  into  Bombay  from  Persia. 
Value,  6 — 8  annas  per  lb. 

The  fruit  of  an  Indian  Rhus,  probably  12.  parvijlora,  Boxb., 
or  perhaps  B.  semi-alata,  Murray,  called  in  Hindi  Tatrak,  is 
sometimes  substituted  for  it. 

PISTACIA  INTEGERRIMA,  Stewart. 

Fig. — Brandts,  For.  Fl.  122,  t.  xxii.  /Syn.— Rhus  K4kra. 
singi. 

Hab. — Sub-alpine  Himalaya.    The  gaUs. 

Vernacular. — Eakrasingi  (Afar.,  Ouz.),  Kakar-singi  {Hind.), 
K&kra-sriugi  (Ben^r.),  Kakkata-shingi  {Tam.),  K&kara-shiugi 
(Tel.) J  Dushtapuchattu  {Can.). 

History,  Uses,  &C.— These  galls,  called  in  Sanskrit 
Karkata-sringi,  have  long  held  a  place  in  the  Materia  Medica 
of  the  Hindus.  They  are  considered  tonic,  expectorant,  and 
useful  in  cough,  phthisis,  asthma,  fever,  want  of  appetite,  and 
irritability  of  stomach.  The  usual  dose  is  about  20  grains 
combined  with  demulcents  and  aromatics.  Mahometan  writers 
describe  them  as  hot  and  dry,  useful  in  chronic  pulmonary 
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afiections,  especially  those  of  children,  also  in  dyspeptic  vomit- 
ing and  diarrhoea  ;  they  notice  their  use  in  fever  and  want  of 
appetite,  and  say  that  they  are  a  good  external  application  in 
cases  of  psoriasis.  European  writers  mention  the  drug,  but 
afford  no  information  as  to  its  properties. 

Description  and  Microscopic  structure.— The 

galls  are  generally  single,  but  sometimes  lobed,  of  a  purse-like 
form,  and  vary  much  in  size.  The  average  may  be,  length  1^ 
inch,  breadth  1  inch,  thickness  \  inch.  The  external  surface  is 
of  a  pale  greenish  grey,  and  has  a  fimbriated  appearance.  Near 
the  neck  or  attached  end  may  be  seen  the  midrib  of  the  leaf 
upon  which  the  ^11  has  been  formed ;  it  appears  to  be  split  in 
two ;  between  the  halves  is  a  kind  of  mouth  with  smooth 
everted  edges  (the  passage  by  which  the  aphides  have  escaped). 
On  breaking  open  the  gall,  which  is  brittle  and  about  l-16th 
of  an  inch  in  thickness,  the  irregular  rugose  inner  surface  is 
seen ;  it  is  of  a  reddish  colour,  and  appears  as  if  covered  with 
particles  of  dust.  This  on  microscopic  examination  proves  to 
consist  of  the  debris  of  the  former  inhabitants  of  the  sac,  viz.^ 
numerous  egg  shells  beautifully  white  and  transparent,  broken 
portions  of  the  insect,  and  a  quantity  of  what  appears  to  be 
excrementitious  matter;  sometimes  the  entire  aphis  may  be 
seen.  This  insect  as  obtained  from  the  dry  gall  is  of  an 
oblong  form  and  brown  colour,  rather  more  than  1-1 6th  of  an 
inch  in  length,  the  whole  body  is  covered  with  short  bristles,  four 
long  ones  being  situated  at  the  end  of  the  abdomen;  it  has  six 
legs,  each  armed  with  two  claws ;  the  abdomen  is  divided  into 
eight  segments ;  the  head  is  armed  with  a  proboscis  containing 
an  awl-shaped  instrument,  and  is  provided  with  bristly  feelers  • 
the  shell  of  the  gall  when  fractured  presents  a  shining  appear- 
ance; a  thin  section  shows  it  to  consist  of  a  cellular  stroma, 
the  greater  number  of  the  cells  being  entirely  filled  with  a 
yellowish  highly  refractive  substance.  The  taste  is  strongly 
astringent  and  slightly  bitter. 

Chemical  compoaition. — The  finely  powdered  galls  of  a  bright 
yellow   colour  were  exhausted*  with  boiling  water,  and  the 
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decoction  precipitated  with  acetate  of  lead.  The  precipitate 
washed  and  saspended  in  water  was  decomposed  'with  sul- 
phuretted hydrogen*  The  solution  filtered  from  the  sulphide 
of  lead  was  evaporated  on  a  water  bath  to  a  smaU  bulk  and 
finally  dried  over  sulphuric  acid.  The  tannin  thus  obtained 
was  of  a  yellow  colour  and  amorphous^  but  on  boiling  in  water 
and  examining  under  the  microscope,  the  yellow  powder  which 
separated  on  cooling  was  foutid  to  be  composed  of  acicular 
crystals.  The  aqaeous  solution  gave  a  white  or  yellow 
precipitate  with  gelatine,  yellow  with  nitrate  of  lead,  and  blue- 
black  with  ferric  acetate;  with  ammonia  and  chloride  of 
barium,  a  yellow  precipitate  changing  to  green  and  brown,  and 
a  similar  precipitate  with  lime  water.  It  yielded  a  white  or 
yellow  precipitate  with  tartar  emetic.  With  molybdate  of 
ammonium  a  deep  red  solution  was  formed.  No  precipitate  was 
obtained  with  bromine  water. 

The  tannin  digested  in  alcohol,  and  the  filtered  solution 
allowed  to  evaporate  by  exposure  to  the  air,  and  finally  dried 
over  sulphuric  acid,  was  titrated  by  Lowenthal^s  permanganate 
process,  using  the  solution  and  observing  the  details  recom- 
mended by  H.  R.  Procter.*  It  was  found  that  1000  c.c. 
of  a  ^Q  normal  solution  of  permanganate  of  potash  was  equiva- 
lent to  5'560  grammes  of  the  tannin.  Two  grams  of  the 
finely  powdered  galls  were  exhausted  by  boiling  with  one 
litre  of  water  for  about  half  an  hour  and  the  solution  made 
up  to  a  litre.  Twenty  cubic  centimetres  required,  as  a  mean 
of  three  titrations,  22  c.c.  of  permanganate  (1  gram  in  1000 
c.c).  After  precipitation  of  the  tannin  by  the  gelatine  solution, 
50  c.c.  =  20  c.c.  of  the  original  solution,  required  5  c.c.  of 
permanganate  ;  therefore  1 7  c.c.  are  equivalent  to  the  tannin 
in  '04  grams  of  the  galls.  By  using  the  above  equivalent, 
(1000  c.c.  ju  normal  permanganate  =  5*56  grams  tannin), 
the  galls  would  contain  75  per  cent,  of  tannin. 

The  tannin  boiled  with  dilute  sulphuric  acid,  1  in  12,  for 
about  four  hours,  deposited  an  abundant  reddish-brown 
powder,'  the  solution  acquiring  a  claret  colour.  The  powder 
•  Pharm,  JtMm,  [3].  vii.  1020,  and  [3].  xvi.  843. 
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filtered  out  and  well  washed  with  cold  water,  in  which  it  was 
but  sh'ghtly  soluble*  was  shaken  three  or  four  times  with  ether. 
The  ether  evaporated  left  a  slight  amorphous  residue.  On 
further  shaking  up  several  times  with  alcohol,  and  also  with 
dilute  sulphuric  acid,  a  cinnamon-brown  powder  was  obtained, 
which  under  the  microscope  was  seen  to  be  composed  of 
minute  tabular  crystals.  This  powder  was  very  sparingly 
soluble  in  alcohol  and  dilute  acids,  more  readily  dissolved  by 
ammonia  and  potash  solutions,  forming  a  deep  claret-coloured 
liquid  and  turning  the  undissolved  powder  a  sulphur  yellow 
colour. 

Fused  with  caustic  potash  the  tannin  yields  proto-catechuic 
acid.  (/.  G.  Prebble.) 

Commerce — The  drug  is  imported  from  Northern  India,  but 
not  in  very  large  quantities.  Value,  Rs.  2^  to  Rs.  3  per 
maund  of  S7ii  lbs. 

PISTACIA  TEREBINTHUS,  Linn. 

Fig. — Blackw,,  t  478;  Bentl.  and  Trim.  t.  69.  Chian  Tur- 
pentine tree  {Eng.),  Pistachier  Terebinthe  (Fr.). 

Hab. — Europe,  Asia,  Africa.  8yn. — P.- atlantica.  Deaf. 
P.  palaestina,  Boiss.     P.  cabnlica,  Stocks.     The  oleo-resin. 

Vernacular. — Khinjak  (Afyh.<,  Pers.)^  Gwan  {Biluclu), 
The  oleo-resin,  Cabuli  mastaki. 

History,  Uses,  &C. — FlUckiger  and  Hanbury  remark: — 
**  The  several  forms  of  this  tree  are  regarded  mostly  as  so 
many  distinct  species;  but  after  due  consideration  and  the 
examination  of  a  large  number  of  specimens  both  dried  and 
living,  we  have  arrived  at  the  conclusion  that  they  may  fairly 
be  united  under  a  single  specific  name.''  ( Pharmacographia.) 
Aitchison  after  a  careful  examination  comes  to  the  same  con-, 
elusion. 

The  terebinth  tree  was  well  known  to  the  ancients ;  it  is  the 
TtpfuvBos  of  Theophrastus,  rept^ivBof  of  other  authors,  and  the 
48 
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Alah  of  the  old  Testament.     Among  its  products,  the  kernels 
were  regarded  by  Dioscorides  as  unwhole3ome,  though  agree- 
able in  taste.     By  pressing  them^  the  original  Oil  of  Turpen- 
tine^  T€p€ffivOivov  IKaov,    a  mixture  of  essential  and  fat  oil  was 
obtained,  as  it  is  in  the  East  to  the  present  day.     The  resin- 
ous juice  of  the  stem  and  branches^  the  true,  primitive  tur- 
pentine, pip-ivrf  TfpfuvBivri,  was  Celebrated  as  the  finest  of  all  ana- 
lagous  products,  and  preferred  both  to  mastich  and  the  pinic 
resins.    {Pharmacographia,)     The  tree  was  held  in  veneration 
by  the  Jews  ;  Abraham  raised  an  altar  to  Jehovah  near  a  grove 
of  Pistacia  trees  in  the  valley  of  Hebron ;  their  dead  were 
buried  near  the  tree.     Pliny  (13,  12,)  notices  the  fruit  of  the 
Terebinthus  as  well  as  the  galls,   "from  which  issue  certain 
insects  like  gnats/^  also  a  kind  of  resinous  liquid  which  oozea 
from  the  bark.     Again  ( 24, 1 8,)  he  says  J — '^  The  leaves  and  root 
of  the  Terebinthus  are  used  as  applications  for  gatherings,  and 
a  decoction  of  them  is  strengthening  to  the  stomach.     The 
seed  is   taken   in   wine   for   headache  and   strangury :  it   is 
slightly  laxative  and  acts  as  an  aphrodisiac.'^     Aitchison  t^Us 
us  that  P.  Terebinthus  occurs  in   groups  on  the  low  hills  of 
Persia  and  Afghanistan,  the  kernels  are  roasted  and  eaten, 
and  their  oil  expressed  and  used  with  food.     The  leaves  are 
used  in  tanning  and  dyeing,  and  on  their  margins  are  formed 
small  galls  quite  distinct  from  those  of  P.  vera.     These  small 
galls  we  have  observed  in  the  Bombay  market  for  the  first 
time  this  year  offered  for  sale  as  Pistachio  galls.     The  turpen- 
tine of  P.  Terebinthus  is  the  Butm  of  the  Arabs,  and  it  seems 
probable  that  the  particular  kind  produced  in  Afghanistan,  and 
known  in  India  as  Mastahi,  is  the  Ilak-el-Ambat  or  "  turpen- 
tine of  the  Nabathseans ''  of  Ishdk  bin  Imran.     It  is  used  as  a 
substitute  for   true  mastich  or  Ilak-er-Rumi,  and  sometimes 
appears  in  the  European  markets  as  East  Indian  or  Bombay 
mastich.     In  the  East  it  is  considered  to  be  detergent,  astrin- 
gent and  restorative.     A  small   quantity  of  true   mastich  is 
imported  into  India  from  Turkey. 

Description. — The  general  appearance  of  Cabul  mastich 
is  much  the  same  as  that  of  true  mastich,  but  the  colour  is 
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rather  deeper,  and  it  wants  the  fine  perfume  of  the  latter 
article.  In  the  rainy  season^  unless  kept  with  great  care,  it 
runs  into  a  pasty  mass.  The  so-called  galls  from  the  margins 
of  the  leaves  of  P.  Terehinthus  are  very  small  sacs,  three  or  four 
of  which  communicate  together ;  they  are  of  a  pink  colour, 
and  have  a  terebinthinate  and  astringent  taste,  and  appear  to 
be  caused  by  the  presence  of  an  aphis. 

Chemical  composition. — According  to  Pliickiger  and  Han- 
bury,  the  solution  of  East  Indian  mastich  in  acetone  or  benzol 
has  the  same  optical  properties  as  that  of  true  mastich  ;  it 
deviates  the  ray  of  polarised  light  to  the  right.  [Fharma^ 
eographia.)  East  Indian  mastich  has  been  examined  by  Fielding^ 
who  found  that  it  diflfers  from  the  resin  of  P.  Lentiscus  in  being 
entirely  soluble  in  hot  alcohol,  becoming  only  slightly  turbid 
on  cooling,  whereas  25  per  cent,  of  true  mastich  remains 
insoluble  in  hot  alcohol.  On  the  other  hand,  the  latter  resin 
is  entirely  soluble  in  turpentine,  whereas  East  Indian  Mastich 
dissolves  in  hot  turpentine  but  throws  down  about  25  per  cent, 
on  cooling  in  cauliflower- like  crystalline  grains.  It  approaches 
to  the  oleo -resin  of  the  European  P.  Terehinthus  in  these 
respects,  but  differs  from  it  in  being  quite  soluble  in  ether, 
whereas  that  oleo-resin  gives  a  cloudy  solution  with  ether, 
whether  hot  or  cold.  True  mastich  contains  a  trace  of  volatile 
oil  and  two  resins,  mastichic  acid  and  masticin.  The  first  is 
soluble  in  alcohol  without  the  aid  of  heat,  and  has  a  composition, 
according  to  Johnston,  of  C^^  H'^  0*.  The  second  resin  is 
insoluble  in  alcohol  but  soluble  in  ether  and  oil  of  turpentine  ; 
its  composition  is  C*°  H'*  0^. 

Commerce. — The  price  of  Bombay  mastich  ranges  from  8  to 
12  annas  a  pound. 

PISTACIA  VERA,  Linn. 

Fig. — Bauw.  IL^  72,  t  9 ;  Ouibourt  Hist  Nat.  Hi.,  p.  494. 
The  Pistachio  nut  tree  {Eng.),  Pistachier  {Fr.). 

Hab. — Syria, Persia  and  Afghanistan,  Cultivated  in  south- 
ern Europe.    The  fruit,  galls  and  husks. 
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Vernacular. — ^Darakht-i-pisteh  (Pers.)  The  frait,  Pisteb 
{Per8,f  Ind.\  The  galls,  Buzghanj  {Pers.)^  Gul-i-pisteh  {Pers., 
Ind  ),  Getela  (Betig.). 

History,  Uses,  &C. — The  tree  forms  forests  at  an 
altitade  of  3,000  feet  in  the  Badghis  and  Khorasan  ;  it  is  also 
cultivated  in  Persia,  The  forests  are  known  as  Pistalik,  and  are  a 
source  of  considerable  profit  to  their  owners.  (Aitchison,)  The 
wild  fruit  is  smaller  and  more  terebinthinate  in  flavour  than  the 
cultivated.  Many  people  prefer  it.  Pistachio  nuts  were  known  to 
the  ancients,  who  introduced  the  tree  into  Europe  According 
to  Pliny,  they  were  first  brought  to  Rome  by  Lucius  Vitellius, 
Governor  of  Syria,  about  the  end  of  the  reign  of  Tiberius.  From 
Rome  they  were  carried  into  Spain,  and  are  now  cultivated 
throughout  Southern  Europe.  The  Arabs  call  Pistachio  nuts 
Fustuk,  and  consider  them  to  be  digestive,  tonic  and  aphrodisiac ; 
they  prepare  a  loch  (^j^)  with  them,  which  is  known  in  French 
Pharmacy  as  Looch  vert  ou  des  pistaches.  The  outer  husk  of  the 
fruit  is  used  in  dyeing  and  tanning,  and  is  imported  into  Bombay 
from  Persia  under  the  name  of  Posi-i-pisfeh.  The  galls  which 
are  produced  on  the  leaves  of  the  tree  are  terebiuthinate  and 
astringent,  and  are  used  in  dyeing  and  tanning,  and  also  as  an 
astringent  medicine ;  they  are  called  Buzghanj  in  Persia,  but 
are  best  known  as  Gul-i-pisteh  in  India.  The  word  Buzghanj 
appears  to  be  derived  from  Biz,  an  old  Persian  name  for  a  bee 
or  fly  or  other  buzzing  insect,  and  Ghavj,  a  bag  or  sack.  The 
Mahometans  use  Pistachio  nuts  in  cookery  and  medicine. 

In  India  they  are  roasted  in  their  shells  in  hot  sand,  and 
thrown  into  a  hot  paste  of  salt  and  water,  and  stirred  so  as  to 
cause  the  salt  to  adhere  to  the  shell,  much  as  sugar  does  to  a 
burnt  almond.  They  are  hawked  about  the  streets  in  large 
towns  under  the  name  of  Khara  Pisteh  (salted  Pistachio  nuts). 
The  almonds  are  much  used  by  sweetmeat  makers. 

Description. — The  galls  when  fresh  are  bright  pink  on 
one  side  and  yellowish  white  on  the  other;  they  vary  much  in 
shape  and  size,  some  being  perfectly  fig-shaped  and  others  almost 
spherical,  the  majority  are  ovoid  ;    at  one  end  a  portion  of  leaf 
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often  remains  attached ;  here  may  be  seen  an  open  stoma  which 
communicates  with  the  interior  of  the  sac  ;  the  apices  are  point- 
ed, often  mucronate.  The  largest  galls  are  an  inch  in  length  ; 
some  are  no  larger  than  a  pea.  The  walls  are  thin,  brittle, 
and  translucent;  the  taste  acidulous,  very  astringent  and 
slightly  terebinthinous ;  the  odour  terebinthinous.  Most  of 
the  sacs  contain  only  a  little  fecal  debris^  but  in  some  an  aphis 
may  be  found.  According  to  Lichtenstein  this  aphis  [Anop- 
leiira  Lentisci)  runs  through  the  following  stages : — The  fecun- 
dated female  deposits  in  May  or  June  its  eggs  on  the  pis- 
tachio tree;  these  hatch  into  a  wingless  form,  to  which  the 
pistachio  gall  owes  its  origin ;  the  wingless  form  produces, 
withont  being  fecundated,  another  brood,  which  acquire  wings 
and  quit  the  gall  and  pass  to  the  roots  of  certain  grasses 
( BromuB  sterilis  and  Eorduem  vidgare),  and  then  produce  wing- 
less young,  and  these,  after  a  longer  or  shorter  series  of  wingless 
generations,  until  the  period  of  swarming  and  of  the  appearance 
of  the  nymphs,  furnish  a  winged  sexual  generation,  which  return 
to  the  pistachio  tree  and  again  commence  the  cycle. 

The  fruit  of  the  Pistachio  is  about  the  size  of  an  olive,  and 
consists  of  a  moist  reddish  husk  having  an  astringent  taste  and 
terebinthinate  odour,  which  encloses  a  white  woody  shell  sepa- 
rating into  two  valves  and  containing  an  angular  almond  having 
a  thin  purplish  red  skin,  within' which  are  two  green  oily  coty- 
ledons having  an  agreeable  somewhat  terebinthinate  flavour. 
Rubbed  with  water  the  seed  forms  an  emulsion. 

Chemical  composition. — 65  per  cent,  of  the  galls  is  soluble  in 
water,  75  per  cent,  in  spirit  and  31  per  cent,  in  ether.  They 
contain  45  per  cent,  of  tannin  allied  to  gallo-tannic  acid,  besides 
gallic  acid,  and  7  per  cent,  of  a  resin  or  oleo-resin  to  which 
the  odour  is  due. 

MANGIFERA  INDICA,  Linn. 

Fig- — Beddome  Fl.  Sylv.,  t.  162;  Gart.  FrucL,  t  100. 
Mango  tree  (Eng.),  Manguier  (JPr.). 

Hab.— East  Indies.  Cultivated  elsewhere.  The  fruit, 
kernel,  leaves,  flowers,  bark  and  gam. 
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Vemdculan — Arab,  Am  (Hind,),  Amba  (Mar.),  Manga-maram 
(Tarn.),  Ambaj  (Arab.),  Naghzak  (Pera.),  Ambo  (Guz.), 
Ma  (Mai). 

History,  Uses,  &C.— The  Mango,  in  Sanskrit  Amra, 
Chuta  and  Sahakara,  is  said  to  be  a  transformation  of  Praj^pati 
(lord  of  creatures),  an  epithet  in  the  Veda  originally  applied  to 
Savitri,  Soma,  Tvashtri,  Hiranga-garbha,  Indra,  and  Agni,  but 
afterwards  the  name  of  a  separate  god  presiding  over  procreation. 
(Manu  xii.,  121.)  In  more  recent  hymns  and  Br&hmanas 
Prajapati  is  identified  with  the  universe. 

The  tree  provides  one  of  the  pancha^pallava  or  aggregate  of 
five  sprigs  used  in  Hindu  ceremonial,  and  its  flowers  are  used 
in  Shiva  worship  on  the  Shivaratri.  It  is  also  a  favourite  of  the 
Indian  poets.  The  flower  is  invoked  in  the  sixth  act  of  Sakuntala 
as  one  of  the  five  arrows  of  E&madeva.  In  the  travels  of  the 
Buddhist  pilgrims,  Pah-hian  andSung-yun  (translated  by  Beal) 
a  Mango  grove  ( Amravana)  is  mentioned  which  was  presented 
by  Amradarika  to  Buddha  in  order  that  he  might  use  it  as  a 
place  of  repose.  This  Amradarika,  a  kind  of  Buddhic  Mag- 
dalen, was  the  daughter  of  the  mango  tree.  In  the  Indian  story 
of  Sdrya  Bai  (see  Oox,  Myth,  of  the  Avian  Nations)  the  daughter 
of  the  sun  is  represented  as  persecuted  by  a  sorceress,  to  escape 
from  whom,  she  became  a  golden  Lotus.  The  king  fell  in  love 
with  the  flower,  which  was  then  burnt  by  the  sorceress.  From 
its  ashes  grew  a  mango  tree,  and  the  king  fell  in  love  first 
with  its  flower,  and  then  with  its  fruit;  when  ripe  the  fruit 
fell  to  the  ground,  and  from  it  emerged  the  daughter  of  the  sun 
(Surya  Bai),  and  was  recognized  by  the  prince  as  his  lost  wife. 
Long  articles  upon  the  virtues  of  the  mango  in  its  ripe  and 
nnripe  state  (kdri)  may  be  found  in  Hindu  and  Mahometan 
works  on  Materia  Medica. 

The  Turkoman  poet,  Amfr  Khusru,  who  Uved  in  Delhi  in  the 
time  of  Muhammad  Tughlak  Shah,  says  of  it : — 

y,lL«jOaA  I^Ax  ^^^yy^j         vj^^^  c/>*J  wfij^  ^^^ 
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"  The  mango  is  the  pride  of  the  garden,  the  choicest  fruit  of 
Hiadastan ;  other  frnits  we  are  content  to  eat  when  ripe,  but 
the  mango  is  good  in  all  stages  of  its  growth/' 

Shortly,  we  may  say  that  they  consider  the  ripe  fruit  to  be  in- 
vigorating and  refresidng,  fattening,  and  slightly  laxative  and 
diuretic ;  but  the  rind  and  fibre,  as  well  as  the  unripe  fruit,  to 
be  astringent  and  acid.     The  latter  when  pickled  is  much  used 
on  account  of  its  stomac;hic  and  appetising  qualities.     Unripe 
mangos  peeled  and   cut  from  the  stone   and  dried  in  the  sun 
form  the  well-known  Amchdr  or  Ambosl  (Amrapesi,  8am. ^  so 
largely  used  in  India   as  an  article  of  diet ;  as  its  acidity  is 
chiefly  due  to  the  presence  of  citric  acid,  it  is  a  valuable  anti- 
scorbutic ;  it  is  also  called  Am-ki-chhitta  and  Am-khushk.    The 
blossom,  kernel  and  bark  are  considered  to   be  cold,  dry  and 
astringent,  and  are  used  in  diarrhoea,   &c.,  &c.     The  smoke  of 
the   burning  leaves   is   supposed  to  have  a  curative  efiect  in 
some  affections  of  the  throat.     According  to  the  author  of  the 
Makhzan,  the  Hindus  make  a  confection  of  the  baked  pulp  of 
the  unripe  fruit  mixed  with  sugar,   which  in  time  of  plague  or 
cholera  they  take  internally  and.  rub  all  over  the  body  ;  it  is  also 
stated  in  the  same  work  that  the  midribs  of  the  leaves  calcined 
are  used  to  remove  warts  on  the   eyelids.   Mangos  appear  to 
have  been  known  to  the  Arabs  from  an  early  date  as  a  pickle ; 
they  were  doubtless  carried  to  Arabian  ports  by  Indian  mariners. 
Ibn  Batuta,  who  visited  India  A.D.  1882,  notices  their  use  for 
this  purpose.     The  powdered  seed  has  been  recommended  by 
Dr  Kirkpatrick  as  an  anthelmintic  (for  lumbrici)  in  doses  of  20 
to  30  grains,  and  also   as  an   astringent  in  bleeding  piles  and 
monorrhagia.    {PTiar.  oflncHa,  p,  59.)  Prom  the  fruit  just  before 
ripening,  a  gummy  and  resinous  substance  exudes,  which  has  the 
odour  and  consistence  of  turpentine,  and  from  the  bark  a  gum 
is  obtained  which  is  partly  soluble  in  cold  water.     Ainslie  says 
that  the  gura-resin  mixed  with  lime-juice  or  oil  is  used  in  scabies 
and  cutaneous  affections.     The  juice  of  the  ripe  fruit  dried  in 
the  sun   so  as  to  form  thin  cakes  (Amras,  or  Amaut,   Hind., 
Arabapoli,  Mar.,  Amravarta,  Sarus.,)  is  used  as  a  relish  and  anti- 
scorbutic.    Mango  bark  and  fruit  have  been  lately  introduced  by 
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l)r.  Linguist  to  tlie  notice  of  European  physicians  (Practitioner, 
1882,220);  he  recommends  it  for  its  extraordinary  action  in 
cases  of  haamorrhage  from  the  uterus,  lungs,  or  intestines. 
The  fluid  extract  of  the  bark  or  rind  may  be  given  in  the 
following  manner: — Ext.  Fl.  Mangif.  Ind.,  10 -grams;  water, 
120  grams.  Dose — One  teaspoonful  every  hour  or  two,  or 
the  juice  of  the  fresh  bark*  may  be  administered  with  white  of 
egg  or  mucilage  and  a  little  opium. 

The  wood  is  used  largely  for  packing  cases  and  tea  chests, 
but  it  should  be  previously  seasoned,  otherwise  the  acid  juice 
it  naturally  contains  corrodes  the  lead. 

Description — The  Mango  is  a  large  fleshy  drupe,  ovoid 
or  kidney-shaped ;  it  varies  much  in  size,  ordinarily  it  is  about 
as  large  as  a  goose's  egg,  but  in  the  Southern  Concan  and  Goa 
there  is  a  variety  called  Bispo  or  the  Bishop,  which  attains  the 
size  of  a  child^s  head.  The  pulp  has  a  terebinthiuate  sweet  and 
acidulous  taste.  The  nut  varies  in  size,  is  somewhat  reniform 
and  laterally  compressed;  it  consists  of  a  woody  endocarp 
covered  with  woody  fibres.  The  seed  has  two  distinct  membra- 
nous envelopes,  the  outer  one  is  of  the  nature  of  an  aril  and 
white,  the  inner  or  proper  integument  consists  of  two  coats 
closely  united,  the  outer  white,  the  inner  of  a  dark  red  colour. 
The  two  cotyledons  are  spirally  twisted,  and  lobed,  their  taste 
bitter  and  astringent.  The  gum  occurs  in  irregular-shaped 
pieces,  some  of  them  stalactiform  and  shining;  it  is  variable  in 
colour  and  solubility,  brittle,  the  fractured  surface  dull,  the 
odour  faiut  and  gummy.  At  the  time  of  flowering  a  gum- 
resinous  exudation  occurs  upon  the  tender  portions  of  the  plant. 

Chemical  composition. — Professor  Lyon  (1882)  examined  the 
dried  unripe  peeled  fruit,  and  found  it  to  contain  water  20*98, 
watery  extract  61*40,  cellulose  4'77,  insoluble  ash  1*43,  soluble 
ash  1*91.,  alkalinity  of  soluble  ash  as  potash  *41,  tartaric  acid, 
with  a  trace  of  citric  acid  7*04,  remaining  free  acid  as  malic  acid 
12*66,  total  free  acid  per  100  parts  air  dry  substance  24'93. 

The  orange  colouring  matter  of  the  ripe  mango  is  a  chloro- 
phyll product,  readily  soluble  in  ether,  bisulphide  of  carbon 
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and  benzol,  bat  leas  readily  solublQ  in  alcohol.  It  yields  with 
these  solvents  deep  orange-coloured  solutions  which-  are 
bleached  by  solution  of  chlorinated  soda^  and  turned  green  by 
hydrochloric  or  sulphuric  acids,  the  orange  colour  being 
again  restored  by  an  alkali. 

The  bark  aud  seeds  coutain  a  tannin.  Fifty  grams  of  the 
powdered  seed  exhausted  with  alcohol,  90  per  cent.,  filtered,  the 
alcohol  evapomted  off  on  the  water  bath,  and  the  residue  dried 
over  sulphuric  acid,  left  an  extract  weighing  3*16  grams.  Of 
this  extract  '3  gram  was  of  a  resinous  nature,  and  insoluble  in 
water.  The  portion  soluble  in  water,  equivalent  to  5'72  per 
cent,  of  the  seed,  gave  the  usual  reactions  of  a  tannin.  The 
aqueous  solution  of  the  tannin  was  precipitated  with  gelatine, 
filtered,  and  the  filtrate  shaken  two  or  three  times  with  ether. 
No  appreciable  residue  was  obtained  by  the  evaporation  of  this 
ethereal  extract  showing  the  absence  of  gallic  acid.  (/.  O. 
Prehble,) 

ANACARDIUM  OCCIDENTALE,  Linn. 

Fig.Sedilome  Fl  Syl,  t\  163  ;  Rheede,  HoH.  Mai  in., 
L  54.     Cashew-nut  tree  {Bng,),  Anacardier  {Ft.). 

Hab, — America.  Cultivated  in  India.  The  tar,  spirit  and 
iilmonds. 

Vernacular. — Kajfi  {Hind.,  Ouz.,  Mar.),  Kottai-mundiri 
((Tarn.),  Hijli-bddfim  {Beiig.}^  Jidi-mamidi-vittu  ITel.),  Gera- 
poppu  (Oan.).  •  .  " 

History,  Uses,  &C. — A  native  of  Brazil,  which  has  been 
introduced  into  India  by  the  Portuguese.  Rumphius  tolls  us 
that  the  fruit  is  called  in  Amboyna  Boa  Frangi,  or  Portuguese 
'fruit ;  it  was  not  known  in  Goa  A.D.  1550;  but  Christopher  a 
Costa  saw  it  in  Cochin  shortly  after  this.  The  later  Mahp- 
metan  writers  notice  it  as  a  variety  of  BiWdur  {Seme- 
carpus  Anacardium),  and  call  it  Bdd&m-i-Parangi.  In  1653 
only  a  few  trees  existed  on  the  Malabar  Coast ;  sinco  then 
it  has  become  completely  naturalized  on  the  Western  Coast, 
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but  is  nowhere  so  abnndaiit  as  in  the  Goa  territory^  where 
it  yields  a  very  considerable  revenue.    It    is  planted  upon 
the  low    hilly  ridges  which  intiBrsect  the  country  in  eyery 
direction,  and  which  are  too  dry  and  stony  for  other  crops.    The 
cultivation  gives  no  trouble,  the  jungle  being  simply  cut  down 
to  make  room  for  the  plants.     "When  three  years  old  the  trees 
begin  to  bear. ,   The  principal  products  are,  a  spirit  distilled 
from  the  fermented  juice  of  the  toruS)  the  kernels  of  the  nuts, 
and  a  tar  obtained  by  roasting  the  pericarp  of  the  frait.    The 
apparatus  used  for  extracting  the  juice  from  the  torus  consists 
of  a  large  circular  stone  basin  with  a  spout,  into  which  a  heavy 
circular  stone  is  fitted.     The  torus  having  been  sliced  and  well, 
trodden  by  the  feet,  is  placed  in  the  basin  and  the  stone  weight 
placed  upon  it ;  after  all  the  juice  has  been  expressed,  it  is 
allowed  to  ferment  in  earthen  jars,  and  then  distilled.     The 
product  is  a  weak  spirit,  which  is  sold  for  about  4  annas  a  gallon, 
and  is  also  re-distilled  to  about  the  strength  of  proof-spirit,  when  * 
it  is.  worth  about  Re.  1^  per  gallon.  The  fruit  is  roasted  iii  an 
earthen  perforated  vessel  until  the  whole  of  the  tar  (Deek)  has 
been   extracted  from    the  pericarp.     The  kernel   which   has 
become  roasted  slightly  during  this  process  is  then  removed 
and  preserved  for  sale.     The  tar  k  largely  used*  for  tarring 
boats  and  wood-work,  which  it  preserves  from  the  attacks  of 
insects.    The  nuts  are  exported,  and  are  used  in  making  native 
sweetmeats,  and  as  a  table  fruit  by    Europeans.     From  the 
juice  of  the  torus  a  kind  of  wine  is  made  by  the  Portugtiese  ;  both 
it  and  the  spirit  are  considered  to  have  diuretic  and  sudorific 
properties,  and  are  valued  b&  external  applications  in  rheumatism. 
The  leaves  and  flowers  of  the  cashewnut  are  aromatic ;  from 
the  stem  exudes  a  large  quantity  of  gum  in  stalactitic  masses 
sometimes  as  thick  as  a  man's  wrist ;  it  is  made  no  use  of  in  Goa, 
but  is  said  to  be  used  in  America  by  book-binders  to  keep 
their  books  from  the  attacks  of  insects.     The  bark  though  not 
used  in  India  is  said  to  have  alterative  properties ;  it  is  rich  in 
tannic  acid,  and  a  decoction  makes  a  good  astringent  wash. 
The  tar  already  mentioned,  which  contains  about  90  per  cent,  of 
anacardic  acid  and  1 0  per  cent,  of  cardol,  has  recently  been  recom- 


ANACARDIACEM  387 

mended  as  an  extern^  application  in  leprosy^  ringworm,   com 
and  obstinate  ulcers ;  it  is  powerfully  rubefacient  and  yesicant, 
and   requires  to  be  used   with  .caution.     In  native   practice 
it  is  sometimes  used  as  a  counter-irritant.      MM.  Corre  and 
.  Lejanne  (fie«u97i^  cTd  la  Mai.  Med,  eL  Tax.  Colojiiale)  state  that  a 
good  epispastic  ointment  may  be  made  by  incorporating  one  part 
of  it  with^ight  parts  of  lard  or  vaseline,  and  a  blistering  paste  by 
mixing  it  with  wax  in  equal  proportions.    Dr.  Brassac  considers 
it  to  be  a  good,  rapid,  and  safe  vesicant,  producing  a  copious 
flow  of  serum  and  notable  reduction  of  hypertrophy  in  tuber- 
culous leprosy;  he  advocates  its  general  use   as  a  vesicant. 
{Bapport  8ur  la  methods  Beauperthuy,  Basse  Terre,  1872,)     In 
Europe  a  tincture  of  the  pejricarp  (1  to  10  of  rectified  spirit) 
has  been  used  in  doses  of  2  to  10  mininois  as  a  vermifuge.    It 
is  stated  (Buchheim)'  that  the  oil  has  a  very  faint  and  hardly- 
acrid  taste^  and  that  3  or  4  drops  of  it  may  be  swallowed  with- 
out marked  effects.     This  contrast,  with  its  action  on  the  skin 
18  attributed  to  its  total  insolubility  in  the  watery  fluids  of  the 
digestive  canal.    According  to  Basiner,  the  sub-cutaneous  injec- 
tion of  small  doses  of  cardol  produces  on  cold-blooded  animals 
paresis,   increasing  to  paralysis    of  the    extremities,    stupor, 
paralysis  of  respiration  and  tetanic  spasms.     In  warm-blooded 
animfJs  large  doses  are  not  lethal,  but  stupor,  paralysis  of  the 
extremities  and  diarrhoea  occur,  and  after  death  congestion  of 
the  intestinal  liping  is  found.     Cardol  seems  to  be   excreted 
chiefly   with   the    urind,  but*  partially  also    with   the    faaces. 
Applied  on  a  small  piece  of  lint  to  the  skin  of  the  breast  it 
raised   a  watery  blister  in  14  hours.      {Am.  Journ.  Pharm., 
Mar.  18829  p«  131  )     The  kernel  contains  a  bland  fixed  oil;  it 
may  be  eaten  raw  or  roasted. 

Description. — ^The  fruit,  which  is  about  an  inch  in 
length  and  kidney-shapedi  is  seated  upon  a  large  pyriform 
fleshy  body  2  to  3  inches*  long,  and  coloured  like  an  apple 
red  and  yelbw,  formed  of  the  enlarged  disk  and  top  of 
the  peduncle.  The  pericarp  is  cellular  and  full  of  oil;  8ee4 
.  kidney-shaped  ;  testa  membranaceous,  adherent ;  cotyledons 
semilunar;  radicle  short,   hooked*     Th«  spirit  has  a  peculiar 
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and  rather  disagreeable  flavonr,  which  appears  to  be  derived 
from  a  volatile  aromatic  principle  present  in  the  rind  of  the 
toms  and  similar  to  the  ierment  oil  of  apples ;  this  can  be 
removed  by  proper  rectification.  The  g^m  occars  in  stalactiform 
masses,  and  varies  in  colonr  from  reddish  to  pale  yellow ;  when 
placed  in  water  it  swells  and  forms  a  jelly-like  mass  and  a  portion* 
of  it  dissolves ;  this  solation  is  rendered  turbid  by  oxalate  of 
ammonium,  and  gives  a  copious  white  precipitate  with  alcohol  ^ 
it  is  not  precipitated  by  borax  or  snlphate  of  iron. 

Ohemieal  composition. — Anacardic  acid  tc^ether  with  cardol 
is  contained  in  the  pericarps  of  the  cashew  nut.  To  obtain  it 
they  are  extracted  with  ether,  which  dissolves  pat  both  the 
anacardic  acid  and  the  cardol ;  the  ether  is  distilled  off,  and 
the  residue  after  washing  with  water  to  free  it  from  tannin,  is 
dissolved  in  15  to  20  times  its  weight  of  alcohol.  Thia 
alcoholic  solation  is  digested  with- recently  precipitated  oxide 
of  lead,  which  removes  the  anacardic  acid  in  the  form  of  an 
insolable  lead  salt.  After  repeated  parification  the  acid  is 
obtained  as  a  white  crystalline  mass  which  melts  at  26^  C.  It 
has  no  smell,  bat  its  flavonr  is  aromatic  and  burning.  TVhen 
heated  to  200^  C'.  it  is  decomposed,  prodncing  .a  colourless 
very  fluid  oil.  It  burns  with  a  smoky  flame,  emitting  an 
odour  like  that  of  rancid  fat.  Alcohol  and  ether  dissolve  it 
readily,  and  these  solutions  redden  litmus.  Some  of  its  salts 
are  crystalline.  Formula  C**  H«*.0',  or  C**  H'*  0^  MM, 
Buhemann  and  Steinner,  who  have  recently  (1887)  ex- 
mined  anacardic  acid,  give  it  the  formula  0**  H'®  O^,  and 
consider  it  to  be  hydroxy-carboxylic  acid.  By  acting  upon 
iodide  of  methyl  with  its  silver  salt,  they  obtained  a  methyl 
compound  which  was  decomposed  by  distillation  with  a 
disengagement  of  carbonic  acid.  {Jour.  oftJie  Chem.  Sac.,  1887, 
p.  663.)  After  the  removal  of  the  anacardic  acid,  the  alcoholio 
solution  which  contains  the  cardol  is  distilled  to  recover  the 
spirit,  and  water  added  to  the  remaining  liquid  till  it  becomes 
turbid,  and  afterwards  acetate  and  subacetate  of  lead  till  it 
is  decolorised  ;  lastly,  the  lead  is  precipitated  by  sulphuric 
acid.     Cardol  is  a  yellow  oily  liquid,  insoluble   in  water,  very 
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solable  iii  alcohol  and  ether;  the  solutions  are  neutral  to 
litmus.  This  substauoe  is  not  volatile^  but  decomposes  when 
heated.  It  blisters  the  skin  strongly.  According  to  Stadeler, 
it  contains  60  per  cent,  of  carbon  and  8*8  or  8*9  of  hydrogen, 
"whence  he  deduces  the  formula  C*^  H'*  O*  i  it  should  perhaps 
be  C«'  H^o  O^^.     (  Gf.  Btadehr,  Ann.,  Ch.  Pharm.,  Ixiii.,  187.) 

The  oil  of  the  almonds  is  sweet,  pale-yellow,  sp.  gr.  0*916; 
that  of  the  mesocarp  is.thick,  brown  and  viscid,  sp.  gr.  1'014; 
it  reddens  litmus,  and  turns  darker  when  exposed  to  the  air  ; 
it  is  soluble  in  alcohol  and  ether,  and  dyes  linen  of  a  permanent 
yellow-red.     (Lepine  ) 

This  oil' was  found  by-  A.  Basiner  (1881)  to  be  soluble  in 
potassa,' with  a  red  colour,  darkening  on  exposure,  and  its 
alcoholic  solutioa  to  yield  a  red  precipitate  with  basic  lead 
acetate.  Cazeneuve  and  Latour  hasre  found  catechin  in  the 
wood  of  the  Oashew  tree.  The  fruit  yields  1*64  per  cent,  of 
*  ash.  (  Wernecke,)' 

Commerce. — Cashew  nuts  (PSyes  de  Malac,  Fr^)  are  imported 
into  Bombay  from  Goa  in  very  considerable  quantities.  Value— 
The  Kernels,  Rs.  18  per  cwt.3  the  Tar,'  lie.  i  per  gallon  in  Goa. 

SEMECARPUS  ANACARDIUM,  linn. 

Fig. — Roxb.  Cor.  PI.  I.,  t  12  ;  Wighl  Fc.,  i.  558 ;  Beddome 
FL  8ylv.9  t.  166.  Marking-nut  tree  {Eng.),  S^m^carpe  a 
larges  feuilles  (Fr.).. 

Hab. — Hotter  parts  of  India.     The  fruit. 
VernacularJ^Bh6la,f  Bhilawa  (Hmd.),  Bibba  (Mar.),  Sh^n- 
kottai,  Sheran-kottai  (Tam.)j  Bhilamo  {Quz.),  Geru  (Can.), 
.  Sambiri,  Thembari  (Mai.). 

History,  Uses^  &C.;— The  markiqg-nut,  in  Sanskrit 
Bhallataka  and  Arnshkara  <( causing  sores),  is  regarded  by  the 
Hindus  as  acrid,  heating,  stimulant,  digestive,  nervine  and 
escharotic,  and  is  used  in  dyspepsia,  piles,  skin  diseases,  and 
nervous  debility.  It  is  prepared  for  internal  use  by  being 
boiled  yvith  co'wdung  arid  afterwards  washed  with  cold  watert 
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The  nat  is  also  used  to  produce  the  appearauce^of  a  bruise  in 
support  of  criminal  charges  preferred  through  enmity,*  and 
the  juice  is  sometimes  applied  to  the  body  out  of  revenge,  the 
victim  having  first  been  made  insensible  by  the  administration 
of  narcotics.  In  Sanskrit  medicipal  works  a  section  is  often 
devoted  to  the  treatment  of  ulcerations  thus  produced.  When 
given  internally  the  juice  of  the  pericarp  is  always  mixed  with 
oil  or  melted  butter.  It  is  the  Anacardia  of  Serapion.  The 
Arabic  name  for  the  nut  isBaladar,  or  Hab-eU&alb,  in  allusion 
to  its  heartHshaped  form. 
Ibn  Baitar  says — 

(Balidar  in  the  Indian  language  is  Ancardia  in  Greek,  which 
means  ''  heart-shaped. ")  Mahometan  writers  order  the 
juice  to  be  always  mixed  with  oil,  butter,  or  some  oily 
seed  when  used  for  internal  adminstration.  They  consider 
it .  to  be  hot  ^nd  dry,  useful  in  all  kinds  of  skin  diseases, 
palsy,  epilepsy,  and  other  aflFections  of  the  nervous  system, 
the  dose  being  from  ^  to  ^  a  dirhem.  Externally  they  apply 
it  to  cold  swellings,  such  as  piles ;  the  Tuhfat  notices  the  use  of 
the  vapour  of  the  burning  pericarp  for  this  purpose,  a  practice 
known  in  Bombay;  it  causes  sloughing  of  the  tumours. - 
When  too  large  a  quantity  has  been  taken,  oily  and  mucilagi- 
nous remedies  should  be  prescribed.  Two  dirhems  is  considered 
a  poisonous  dose.  Some  persons  are  much  more  readily  afiected 
by  the  drug  than  others.  Gkircia  d*Orta  remarks  that  the 
poisonous  properties  of  the  marking-nut  have  been  much 
exaggerated  by  Serapion,  and  goes  on  to  say  that  in  Groa  it  is 
administered  internally  in  asthma  after  having  been  steeped 
in  buttermilk,  and  is  also  given  as  a  vermifuge  :  and  moreover 
says  he,  we  (the  Portuguese)  salt  the  young  green  fruit  and 
use  them  like  olives.  Ainslie  gives  the  following  account  of  its 
use  in  Southern  India :  "  The  Hindus  give  the  juice  in  scrofulous, 
venereal  and  leprous  affections  in  very  small  doses;  an  oil  is 
also  prepared  with  the  liut  by  boiling,  which  is  used  externally 

*  Itg  application  in  a  diluted  form  produces  great  oedematout  sfrelling  and 
ndnest  of  the  skin. 
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in  rheumatism  and  sprains,  it  is  of  a  very  stimuIatiDg  nature; 
undiluted  it  acts  as  a  blister.  The  Telingoos  have  the  following 
prescription  :-^  Juice  of  marking-nut  and  garlic  of  each  1  ounce, 
juice  of  fresh  tamarind  leaves^  cocoanut  oil  and  sugar  of  each  2 
ounces ;  mix,  and  boil  for  a  few  minutes.  Dose — One  table 
spoonful  twice  daily  in  syphilis,  aches,  sprains,  '*  &c.  Mixed 
with  a  little  quicklime  and  water  the  jiiiceis  usdd  all  over  India 
for  marking  linen,  and  the  stain  is  far  more  durable  than  that 
of  the  marking  inks  of  Europe. 

In  the  Concan  a  single  finiit  is  heated  in  the  flame  of  a  lamp 
and  the^oil  allowed. to  drop  into  a  quarter  ser  of  milk;' this 
draught  is  given  daily  in  cough  caused  by  relaxation  of  the 
uvula  and  palate.  As  an  application  to  scrofulous  glands  .of 
the  npck  equal  parts  of  the  juice  of  the  marking  nut.  Plumbago 
zeylanica,  Baliospermum  montanum,  Ewphorhia  neriifoKa, 
Asclepiaa  giganteay  sulphate  of  iron,  and  molasses  are  used. 
The  juice  of  the  root-bark  is  also  used  medicinally  on  account 
of  its  acrid  properties. 

'  The  brown  oil  of  the  marking- nut  appears  to  resemble*  very 
closely  in  its  medicinal  action  that  of  the  cashew-niit  ( see 
•above).  Basiner  found  that  within  12  hours  it  raised  a  black 
blister  ;  this,  should  be  carefully  protected  from  touch,  as  the 
fluid  causes  eczematons  vesicles  on  any  part  of  the  body  it  may 
come  in  contact  with.  Basiner  has  also  noticed  painful  micturi- 
tion, the  urine  being  reddish  brown  and  bloody,  and  painful 
stools  as  a  sequel  to  the  external  application  of.  the  oil.  (  Am. 
Joum.  Pharm.  Mar.  1882,  p.  181.)  In  a  case  of  accidental 
blistering  by  the  juice,  recently  under  clinical  observation  in 
Calcutta,  and  reported  by  Dr.  G.  L.  Bose,  the  most  marked 
feature  was  its  prolonged  irritant  action  on  the  skin,  although 
washed  off  with  cold  water  within  a  quarter  of  an  hour  of  the 
accident.  BliiSters  began  to  appear  about  two  hours  after 
'  the  application  of  the  juice,  and  continued  to  form  for.  three 
days,  apparently  caused  by  the  fluid  from  the  broken  vesicles. 
Ko  irritation  of  the  bladder  or  intestines  was  observed,  but 
there  was  intolerable  itching  and  burning  of  the  skin  attended 
by  a    febrile  condition.    Most  relief  was  obtained  by  the 
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application  of  hot  oil.  Like  the  oil  of  the  cashew-nnt,  this 
oil  appears  to  have  a  much  lesa  iDJurious  effect  thaa  would  be 
expected,  when  administered  internally. 

Toxicology, ---The  iuarking*nufc  is  seldom  if  ever  given  as  a 
poison  iDternally,  bat  is  used  as  a  local  irritant  to  procure 
abortion^  often  causing  much  injury  to  the  uterus  and  vagina ; 
a  case  of  this  kind  is  recorded  by  Chevers  and  another  by 
Burton  Brown,  In  Bombay  a  case  has  been  reported  in  which  - 
the  juice  was  used  to  cause  hurt  to  a  wife  by  disfiguring  her 
face,  and  Dr.  Gray  has  observed  a  case  in  which  the  nut  was 
introduced  int6  the  vagina  as  a  punishment.  Marking-niits 
have  also  been  used  by  malingerers  to  produce  ophthalmia  and 
skin  eraptions. 

Description. — The  marking-nut  is  well  described  by  the 
Arabs  as  resembling  the  heart  of  an  animal,  the  torus  repre-  • 
se-nting  the  auricles,  and  the  fruit  the  ventricles  ;  in  the  dry 
commercial  article  the  torus  is  selcjom  present,  and  the  fruit 
is  of  the  size  and  shape  of  a  broad  bean,  of  a  black  colour,  and 
quite  hard  and  dry  externally,  but  upon  breaking  the  oater 
skin  with  a  knife,  the  central  cellular  portion  of  the  pericarp* 
will  be  found  full  of  a  brown  oily  acrid  juice ;  inside  the  peri- 
carp is  a  thin  shell  conforming  ta  it,  and  containing  a  large  flat 
kernel,  which  has  no  acrid  properties.  The  root-bark  is  very 
thick,  and  contains  a  large  quantity  of  acrid  juice  similar  to  that 
found  in  the  pericarp.;  it  dries  into  a  black  varnish. 

Chemical  composition. — The  almonds  contain  a  small  quau'* 
tity  of  sweet  oil ;  thepericarp  contains  32  percent,  of  a  vesicating 
oil  of  specific  gravity  '991,  easily  soluble  in  ether,  and  black- . 
ening  on  exposure  to  the  air.  It  is  similar  to  that  of  Ana-' 
cardium  occideniale,  but  Basiner  (1881)  found  that  it  dissolves 
in  potassa  with  a  green  colour,  and  its  alcoholic  solution  tutus 
black  with  basic  lead  acetate.  The  fruit  yields  2*14  per  cent* 
of  ash.  (Warnecke.) 

Commerce. — Marking-nuts  come  from  various  parts  of  the 
country.    Value,  |  to  1  Rupee  per  Surat  maund  of  37^  lbs. 
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ODINA  WODIER,  Bmh. 

Fig. — Wight  Ic,  L  60  ;  Beddome  Fl.  8ylv.,  L  123;  Royh 
III,  t.  31. 

Hab. — Hotter  parts  of  India.     The  bark  and  gum. 

VerncLcular. — Jingan  Mohin^  Kimul  {Hind,),  Shimti  (Can.), 
Odiya-maram  (Tarn.),  Jival  {Beng-,),  Uthi  (MaL),  Oddi-mfinu 
{Tel),  Moye  {Mar.),  Shembat  {Ouz.).     . 

History,  Uses,  &C.— This  tree  is  called  in  Sanskrit 
Jingini,  Ajashringi  (goat's  horn),  and  Netraushadhi  ( colly riam). 
The  juice  is  considered  by  the  Hindus  to  be  a  valuable  applica- 
tion to  sore  eyes.  Ainslie  mentions  that  the  bark  powdered 
and  mixed  with  Margosa  oil  is  considered  by  the  Yytians  as  a 
valuable  apphcation  to  old  and  obstinate  ulcers ;  according  to 
Wight,  the  gum  beaten  up  with  cocoanut  milk  is  applied  to 
sprains  and  bruises,  and  the  leaves  boiled  in  oil  are  used  for 
a  similar  purpose.  In  the  Pharmacopoeia  of  India  the  astrin-* 
gent  properties  of  the  bark  are  noticed,  and  its  use  as  a  lotion  in 
impetiginous  eruptions  and  obstinate  ulcerations.  A  decoction 
of  the  bark  is  recommended  by  Dr.  B.  Bose  as  an  astringent 
gargle.  At  Pondicherry  the  bark  is  administered  in  gout  and 
dysentery ;  it  has  a  stimulant  action.  {Corre  et  Lejanne.) 

Description* — The  gum  is  partly  in  tears  of  a  yellowish 
tinge,  and  partly  in  colourless  angular  fragments,  which  are 
full  of  fissures  like  gum  Arabic.  It  has  a  disagreeable  taste 
and  is  not  astringent,  about  one-half  of  it  is  completely  soluble 
in  water,  the  remaining  portion  forms  a  slimy  mucilage,  but 
is  not  gelatinous  ;  the  soluble  portion,  which  is  feebly  acid,  is 
precipitated  by  alcohol,  and  in  a  less  degree  by  oxalate  of 
ammonium,  not  at  all  by  perchloride  of  iron  or  borax.  The 
bark  is  very  astringent,  thick  and  soft,  of  a  light  brown  colour 
externally,  marked  with  numerous  whitish  scars,  where  por- 
tions of  the  dry  suber  have  fallen  off,  also  with  many  small 
scabrous  rusty  spots ;  internally  it  is  white  when  fresh,  but 
dries  of  a  reddish  brown,  a  gummy  juice  exudes  from  it  when 
cut;  there  are  large  laticiferous  vessels  which  contain  the 
gummy  juice. 
60 
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Chemical  composition. — The  powdered  bark  exhausted  with 
hot  water  affords  15  per  cent,  of  extract  containing  9'1  per 
cent,  of  tannin.  The  ash  (9"3  per  cent.)  is  very  deliquescent 
on  account  of  the  presence  of  a  considerable  quantity  of  potas- 
sium carbonate. 

BUCHANANIA  LATIFOLIA,  Bo«6. 

Fig.— Bedd.  FL  8ylv.  t.  165. 

Hab — Hot,  drier  parts  of  India,  ascending  to  8,000  feet. 
The  seeds. 

Vernacular, — Chironji,  Pij&r,  Piyfl  (Hind.),  Chirongi,  Piyal 
(Beng,),  Chiroli  {Ouz,),  Chara,  Chfiroli  (Jfar.),Moreda,  Mouda 
(jPam.),  Chsira-pappo,  Morala^reZ.),  Nuskul,  Murkalu  (Can.), 
Chirauli  (Punj,),  Mara,  Munga  Peru  {MaL). 

History,  Uses,  &C. — This  tree  is  called  in  Sanskrit 
Piyala,  Chfira  and  Tapasa-priya,  or  "  dear  to  hermits.*'  The 
seeds  are  an  article  of  commerce,  and  appear  to  hare  been  in 
use  from  a  remote  period  in  the  preparation  of  sweetmeats, 
and  as  an  ingredient  in  demulcent  cough  mixtures,  generally 
in  combination  with  dates,  almonds,  sesamum  and  cucumber 
seeds.  Similar  mixtures  are  also  prescribed  as  a  nourishment 
in  debility.  Charred  slightly  over  the  fire  they  form  an  excel- 
lent after-dinner  dish.  The  oil  has  been  recommended  for 
baldness.     The  bark  is  used  in  Tranvancore  for  tanning. 

Description — The  fruit  is  a  sub-globose,  slightly  com- 
pressed drupe,,  half  inch  in  diameter,  of  a  deep  purple  colour. 
Stone  hard,  2-valved.  Kernels  laterally  compressed  like  a 
vetch  seed,  brown,  mottled  with  darker  brown,  rather  more 
.  than  i  inch  in  length,  and  rather  less  than  i  inch  in  breadth. 
Slight  pressure  separates  the  oily  cotyledons,  which  have  a 
very  agreeable  nutty  flavour. 

Chemical  composition. — The  seeds  have  been  examined  by 
Church,  who  found  in  100  parts— Water  5  7,  albuminoids  27*9, 
mucilage,  &c.,  2'7,  oil  58-6,  fibre  1-8,  ash  3'3.  The  expressed 
oil  of  tlie  seeds  commences  to  congeal  into  a  white  semi-solid 
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mass  at  18*5^  0.,  at  which  temperataTe  it  has  a  specific  gravity 
of  0-9134.  It  affords  96-7  percent*  of  insoluble  fatty  acids 
melting  at  36°.  The  lead  soap  of  the  fatty  acids  was  soluble 
ta  the  extent  of  8S  per  cent,  in  ether>  as  lead  oleate ;  the 
fatty  acids  from  the  insoluble  portion  melted  at  57°|  and 
possessed  the  characters  of  a  mixture  of  palmitic  and  stearic 
acids. 

Commerce.'— Chirongi  seeds  are  obtainable  at  about  4  annas 
per  pound. 

SPONDIAS  MANGIFERA,  Willd. 

Yi^.— Wight  m.  J.  186, «.  76;  Bedd.  FL  8ylv.^  t.  169. 
Hog  plum  tree»  Wild  mango  {Eng.),  Mombin  de  Malabar  (Fr.). 

Hab.-— Throughout  India.     The  fruit  and  gum. 

.  VemaculaT, — Ambra,  Amra  (flttti.,  Beng.),  Ambada(3f  ar.), 
Mari-manchedi  (Tam.),  Toura-mamidi  (TeL),  Fundi  {Can.) 

History,  Uses,  &C. — This  tree  is  the  AmrStaka,Amrfit, 
and  Adhvaga-bhbgya  (traveller's  delight)  of  Sanskrit  writers, 
who  describe  the  pulp  of  the  fruit  as  acid  and  astringent  and 
aseM  in  bilious  dyspepsia,  on  which  account  the  name  of 
Pittavriksha,  or  *'  bile  tree/'  is  applied  to  it.  It  is  the  Con- 
dondum  Malaccense  of  Bumphius  (I.,  51).  The  fruit  is  much 
used  by  the  Hindus  as  an  acid  vegetable,  and  they  make  a 
preparation  of  it  resembling  gooseberry  fool,  which  is  called 
Bdyet6.*  The  leaves  and  bark  are  astringent  and  aromatic, 
and  are  administered  in  dysentery,  and  the  gum  is  used  as  a 
demulcent* 

description.— The  drupe  is  oval,  fleshy,  smooth,  the  size 
of  a  pullet's  egg,  and  yellow  when  ripe  ;  nut  oblong,  woody, 
very  hard,  outwardly  fibrous,  5-celled,  from  1  to  8  celU  only 
are  fertile;  seed  lanceolate;  embryo  inverse,  without  peri- 
sperm.     The  gum  is  yellowish  or  light  brown,  principally  in 

•  n*J^  (Mar.)»  rn?<fr  (Hi»rf.)  ia  a  semi-fluid  dish  prepared  with  a  little 
mttstard».milk,  and  the  pulp  of  some  acid  fruit. 
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stalactiform  pieces.  It  resembles  tragacanth  in  its  beharioor 
with  water>.  40  grains  form  with  2  ounces  of  water  a  transparent 
jelly  of  a  light  brown  coloar,  in  a  dilute  solution  the  insoluble 
portion  deposits,  and  the  small  portion  which  is  solnble  gives 
with  neutral  acetate  of  lead  a  white  precipitator  with  basic 
acetate  an  opaque  white  precipitate,  with  ferric  chloride  a 
reddish  gelatinous  precipitate,  with  Fehling's  solution  there  is 
a  slight  reduction  on  boiling,  with  ammonium  oxalate  a  copious 
precipitate,  it  is  precipitated  by  alcohol,  but  is  unaffected  by 
iodine,  nitrate  of  silver  and  borax. 

A  remarkable  gum-like  secretion  is  yielded  by  a  species  of 
Spondias  introduced  in  Bangalore.  It  dissolves  without 
swelling  in  water,  and  forms  a  milky  and  soapy  solution. 
One-^sixth  of  this  substance  is  soluble  in  rectified  spirit,  and 
although  iixsoluble  in  water  is  unctious  and  soapy  to  the  touch. 

MOEINGE^. 
MORINGA  PTERYGOSPERMA,  Qartn. 

Yig.— Wight  m.  L  186,  t.  77 ;  Bedd.  Fl  8yl,  t  80.  The 
Horse-radish  tree  (Eng.),  Moringa  h  graines  tripteres  (Fr.), 

Hab. — India.     The  fruit,  bark,  gum,  seeds  and  root. 

Vemactdar. — Sahjna  {Hind,),  Shegva,  Shegat  {Mar.), 
Murungai  (Tarn.),  Saragavo  {Guz.),  Nugge  {Can.),  Munaga 
{Tel). 

History,  Uses»  &C. — Therootof  this  very  common  tree, 
the  Sobhanjana,  Murungi  and  Danshamula  (pungent  root)  of 
Sanskrit  writers,  is  described  by  the  Hindus  as  acrid,  pungent, 
stimulant  and  diuretic,  and  is  applied  externally  as  a  rubefacient. 
The  seeds  are  said  to  be  stimulant  and  are  called  Sveta  maricha 
(white  pepper).  The  Bhavaprakisa  mentions  two  varieties  of 
the  tree,  viz.,  white  and  red.*  The  white  is  said  to  be  the 
stronger  rubefacient,  but  the  red  is  preferred  for  internal  use; 
it  is  given  in  ascites  arising  from  enlargement  of  the  liver  and 
*  Probably  M,  concanensis,  Nimmo,  which  has  red  flowers. 
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spleeB.     In  internal  and  deep-seate'd  inflammation  and  abscess 
(yidradhi)^  a  deooction  of  the  root  bark  is  recommended  to  be 
given  with  the  addition  of  asafoetida  and  rock  salt.    The  root 
bark  is  besides  nsed  externally  as  a  plaster^  and  the  inflamed 
part  fomented  with  its  decoction.     A  decoction  of  the  root  bark 
is  considered  useful  in  calculous  afiections.     The  seeds  are 
an  ingredient  in  some  stimulant  applications.     The  gum  of  the 
tree^  mixed  with  sesamum  oil,  is  recommended  to  be  poured, 
into  the  ears  for  the  relief  of  otalgia ;  it  is  also  rubbed  with 
milk   and  applied  in   headache  to  the  temples.     Mahometan 
writers  describe  Sahjna  flowers  as  hot  and  dry,  and  consider 
that  they  expel   cold  humours^  disperse  swellings,  act  as  a 
tonic  and  diuretic,  and  increase  the  flow  of  bile.     The  juice 
of  the  root  with  milk  is   diuretic,  antilithic  and  digestive, 
and  is  useful  in  asthma.     A   poultice  made  with   the  root 
reduces  swellings,  but  is  very   irritating  and  painful  to  the 
skin.     The  pods  are  a  wholesome  vegetable,  and  act  as  a 
preventive   against   intestinal  worms    {vide  Makhzan,   article 
Sahjna).     Ainslie  mentions  the  use  of  the  Morunghy  root  by 
Europeans  as   a  substitute  for   Horseradish.     He   also   says 
that  the  native  doctors  prescribe  it  as  a  stimulant  in  paralytic 
afiections  and  intermittent  fever  in  doses  of  about  one  scruple ; 
that  they  also  employ  it  in  epilepsy  and  hysteria,  and  consider 
it  a  valuable  rubefacient  in  palsy  and  chronic  rheumatism.     He 
wrongly    supposes  the   seeds   to  be   the  Hab-el-b£n  of  the 
Arabians.     Rumphius  and  Loureiro  state    that  the  bark    is 
emmenagogue  and  even  abortifacient.     In  Bengal  half- ounce 
doses  of  the  bark  are  said  to  be  used  to  procure  abortion.     In 
Madras  the  following  prescription  is  said  to  be  a  good  remedy 
for  scorpion  stings : — Moringa  bark  and  nut  of  each  4  ozs., 
tobacco  2  ozs.,  gunpowder  2  drachms.     Make  into  a  smooth 
paste,  roll  into  a  pencil   and  dry..    When  required  rub   it 
with  a  little  water  over  the  sting.     According   to  Fleming, 
the  oil  of  the  seeds  is    used  as  an  external  application  for 
rheumatism    in    Bengal.      In  India    the    root    is    generally 
accepted  by  Europeans  as  a  perfect   substitute  for  Horse- 
radish.   The  unripe  pods  are  used  as  a  vegetable ;  they  may 
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be  boiled  and  served  with  melted  batter,  or  cut  in  pieces 
and  mixed  with  curries.  The  flowers  are  eaten  in  curries^ 
and  also  fried  with  butter.  The  young  leaves  are  boiled  with 
onions  and  spices  and  used  in  the  same  manner.  A  decoction 
of  the  root  bark  is  used  as  a  fomentation  to  relieve  spasm.  In 
the  Ooncan  the  bark  of  the  wild  tree  is  ground  with  Plumbago 
root,  pigeon's  dung,  and  chicken's  dung  and  applied  to  destroy 
Guinea- worms.  Four  tolas  of  the  juice  of  the  leaves  of  the 
cultivated  tree  are  given  as  an  emetic  The  gum  is  said  to  be 
used  to  produce  abortion,  but  it  is  diCBcult  to  obtain  any 
reliable  evidence  upon  a  point  of  this  nature  j  it  would  be  quite 
possible  to  use  it  as  a  tent  to  dilate  the  os  uteri,  as  it  is  very 
tough,  and  swells  rapidly  when  moistened.  In  many  parts  of 
India  the  right  of  collecting  the  pods  upon  Government  lands, 
for  sale  as  a  vegetable,  is  leased ;  they  are  never  allowed  to 
ripen,  and  the  oil  is  not  expressed.  The  Bengal  Pharmacopoeia 
furnishes  formulae  for  a  compound  spirit  and  compound  infu- 
sion. In  the  Pharmacopoeia  of  India  the  plant  is  placed  in  th» 
secondary  list,  and  its  principal  uses  are  briefly  noticed. 

Description. — The  fruit  is  light  brown  when  ripe,  a  foot 
or  more  in  length,  triangular,  ribbed,  and  composed  of  three 
valves  containing  a  soft  white  pith,  and  a  single  row  of  from 

12 18  seeds,  which  are  dark  brown,  roundish,  the  size  of  a 

pea,  and  furnished  with  three  membranaceous  wings.  'ITie 
kernel  is  white,  oily  and  bitter.  The  gum,  when  it  first  exudes, 
is  opaque  and  white ;  from  exposure  to  the  air  it  soon  becomes 
pink,  and  finally  of  a  dull  red  colour  on  the  surface,  the  interior 
remaining  white.  It  occurs  in  pieces  of  considerable  size^ 
generally  more  or  less  vermicular  in  form,  and  appears  to  be 
only  produced  upon  trees  which  have  been  injured  by  insects. 
The  taste  is  bland  and  mucilaginous.  In  dry  air  the  gum  becomes 
very  friable,  but  in  a  damp  climate  it  is  tough  and  holds  20 
per  cent,  of  its  weight  of  water.  The  bark  of  the  root  has 
a  reticulated'  light  brown  external  surface ;  it  is  thick,  soft, 
and  internally  white,  and  has  a  pungent  odour  and  taste, 
exactly  like  Horseradish.     The  wood    of   the    root  is  soft, 
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porousy  and  yellowish,  and  has  the  same  properties  in  a  less 
degree. 

Microscopic  structure. — The  parenchyme  cells  of  the  bark 
are  loaded  with  globules  of  essential  oil.  The  wood  is  provided 
with  very  large  scalariform  vessels  easily  visible  with  the  naked 
eye.  The  medullary  rays  both  in  the  wood  and  bark  are  very 
distinct. 

Chemical  composition. — The  root  distilled  with  water  yields 
an  essential  oil  which  appears  to  have  much  pungency,  but  the 
odour  is  distinct  from  that  of  oil  of  mustard  and  garlic,  and 
more  offensive.  The  husked  seeds  yield,  according  to  Cloez, 
36-20  per  cent,  of  oil.     (Compt.  Bend.  LXI.,  p.  236.) 

Moringa  bark  contains  a  white  crystalline  principle  answer- 
ing to  the  reactions  of  an  alkaloid  and  occurring  in  the  spirituous 
extract.  It  is  scarcely  soluble  in  water  and  ether,  but  readily 
soluble  in  acidulated  water,  alcohol  and  chloroform.  Sulphuric 
acid  dissolves  it  with  a  red-brown  colour,  nitric  acid  with  a 
yellow  colour.  The  bark  also  contains  two  resins,  ono  soluble 
the  other  insoluble  in  ammonia,  an  organic  acid,  a  quantity  of 
mucilage,  and  it  left  on  incineration  8*2  per  cent,  of  carbonated 
ash.  An  alcoholic  extract  of  30  grammes  of  bark  was  adminis- 
tered to  a  small  dog  and  produced  no  poisonous  effects.  The 
gum-like  exudation  when  placed  in  water  gradually  disintegrates, 
forming  a  slimy  mucilage  which  is  precipitated  white  by  solu- 
tions of  neutral  and  basic  plumbic  acetate,  and  is  not  affected 
by  alcohol,  ferric  chloride,  oxalate  of  ammonia  or  borax.  The 
insoluble  portion  is  seen  under  the  microscope  to  be  composed 
of  mucilage  cells.  No  starch  or  tannin  is  present  in  the  exuda- 
tion. When  holding  11  per  cent,  of  water  it  has  a  specific 
gravity  of  1*46  at  15®  C.  It  absorbs  20  times  its  weight  of 
nitric  acid  (1*2),  forming  an  orange  jelly  which  when  heated 
is  decomposed  and  produces  oxalic  acid.  Ash  2*75  per 
cent. 
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CROTALARIA  JUNCEA,  Linn. 

Fig.— Boa*.,  Oar.  Pi  t.  193;  Bat.  Mag.  t.  1938;  lUbafc, 
Hart.  Mai.  U.  L  26. 

Hab. — Throaghout  the  plains  of  India.     Often  coltivated. 
FemacuZor.— San  {Hind.,   Beng.,  Chiz.),    Jenappa,   Shanal 
(Tam.),  Shanambo  {Tel.),  Sanvn  {Can.),  Tag,  Sonalla  {Mar.). 

History,  Uses,  &C.— The  seeds  and  leaves  of  this  plant, 
in  Sanskrit  Sana,  are  nsed  in  Hinda  medicine,  and  are  consi- 
dered to  be  cooling,  and  to  pnrif y  the  blood  in  febrile  states  of  the 
system  accompanied  by  cntaneons  eruptions,  snch  as  impetigo^ 
psoriasis,  &c.  They  are  also  said  to  be  emmenagogne  in  half 
drachm  doses  given  twice  a  day^  and  are  supposed  sometimes  to 
have  caused  abortion,  but  this  is  very  improbable.  The 
sacred  thread  of  the  Kshatnas  is  directed  by  Manu  to  be  made 
of  Grotalaria  fibre. 

C.  verrucosa,  Linn.,  Bat  Mag.  t.  3034;  Wight,  Ic.  t.  200; 
Bheede,  Hart.  Mai.  ix.  1 29,  found  throughout  the  tropical  regions 
of  India,  is  called  in  Sanskrit  Sana-pushpi,  Dhavani,  and  Vrihat- 
-pushpi ;  it  is  described  in  the  Nighantas  as  bitter  and  an  expel- 
lant  of  bile  and  phlegm.  This  plant  and  several  other  species 
of  the  genus  are  included  under  the  Sanskrit  name  of  Ghanta- 
rava  and  the  vernacular  names  Jhanjhania  {Hind.,  Beng.), 
Yatta-killu-killuppai  {Tarn.),  Ghelegherinta  {Tel),  GHagri, 
Dingala,  Khdlkhdl-dingala  {Mar.),  in  allusion  to  the  rattling 
noise  made  by  the  seeds  when  the  ripe  pods  are  shaken,  just 
as  the  generic  name  of  the  botanists  is  derived  from  the  Greek 
Kp^rakow,  a  rattle  or  Castanet.  Rheede  {Hart.  Mai  ix.  p.  53) 
says  that  the  juice  of  the  leaves  of  C*  verrucosa  is  supposed 
to  diminish  -salivation.  Ainslie,  speaking  of  the  same  plant, 
gays: — ^^'The  slightly  bitter,  but  not  unpleasant  tasted  juice 
of  the  leaves  and  tender  stalks  is  prescribed  by  the  Tamool 
doctors,  both  internally  and  externally,  in  cases  of  scabies  and 


LEGUMmOSM.  401 

impetigo."  In  Pudukota,  C.  retusa,  Linn,  (Bol,  Mag. 
t.  2561  ;  Bheede,  Hort,  Mai.  ix.  t.  25),  is  used  for  the  same, 
purpose.  C*  Sericea^  Retz.,  is  used  in  Bengal,  and  C. 
medicaginea,  Lam.yix^  the  Punjab.  C.  Burhia,  Hamilt, 
called  Khip,  Sis  and  Kharsan  in  the  vernaculars,  is  con- 
sidered to  be  very  cooling ;  it  is  a  naked  looking,  bushy  plant, 
common  in  the  arid  districts  of  Northern  India,  which  has 
the  smell  of  broom  when  bruised. 

0.  juncea  is  extensively  cultivated  for  its  fibres,  from  which " 
tow  is  prepared.  The  nets  of  tho  Bombay  fishermen  are  made 
of  this  fibre  which  is  very  strong  and  tans  well.  After  the 
bark  has  been  removed,  the  stems  of  the  plant,  which  are  per- 
fectly straight  and  unbranched,  are  sold  to  the  toy-makers ; 
or  cut  in  short  lengths  and  dipped  in  brimstone  to  make  fire- 
lighters for  the  Parsees,  whose  religion  forbids  them  to  blow 
fire  when  lighting  or  extinguishing  it. 

The  Crotalarias  appear  to  be  used  medicinally  on  account 
of  their  mucilaginous  and  emollient  properties ;  the  leaves  might 
be  nsed  ae  a  poultice  like  Althaea  leaves. 

Chemical  composition. — ^Mr.  J.  G;  Prebble,  who  has  examined 
the  leaves  of  C.  retuaa  and  0.  medicaginea,  informs  us  that 
they  contain  abundance  of  mucilage,  a  little  solid  fat,  and  a 
resin  soluble  in  ether,  which  does  not  form  a  reddish  solution 
with  potash.  The  leaves  of  0.  modicagvnea  contain  also  a  trace 
of  tannin. 

TRIGONELLA  FCENUM-GR^CUM,  Unn.  . 

Fig. — Sihih.,  Fl.  Grcec,  t.  766;  Bentl.  and  Trim.,  t.  71. 
Fenugreek  (Eng.),  Fenugrec  [Ft,). 

Hab* — Cashmere,  Punjab,  Upper  Ghtngetic  Plain.  Widely 
cultivated.    The  seed  and  herb. 

FfimacMZar. —M^thi  (fTtTtd.,  Mar.^  Quz,,  Beng.),  Vendayam 
(Tarn.),  Mentula  {Tel.),  Menthya,  Mente  (CJan.). 

History,  Uses,  &C. — Fenugreek  has  a  history  of  great 
antiquity ;  it  was  much  valued  by  the  ancients  both  as  a  food 
51 
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and  medicine ;  in  India  it  has  long  been  extensiyely  cultivated, 
its  seeds  being  considered  carminative)  tonic^  and  aphrodisiac. 
Several  confections  made  with  them  are  described  in  Sanskrit 
works  under  the  names  oiMethi  modaha^  Svalpa  methi  tnodaka, 
&c.,  and  are  recommended  for  use  in  dyspepsia  with  loss  of 
appetite,  in  the  diarrhoea  of  puerperal  women,  and  in  rheumat- 
ism. All  these  preparations  consist  of  a  number  of  aromatic 
substances,  one  part  each,  and  fenugreek  seeds  equal  in  quan- 
;  tity  to  all  the  other  ingredients.  Under  the.  Arabic  name  of 
Hulbah,  and  the  Persian  Shamlit,  Mahometan  writers  describe 
the  plant  and  seeds  as  hot  and  dry,  suppurative,  aperient, 
diuretic,  emmenagogue,  useful  in  dropsy,  chronic  cough,  and 
enlarp^'^ments  of  the  spleen  and  liver.  A  poultice  of  the 
leavus  is  said  to  be  of  use  in  ex^^ernal  and  internal  swellings 
and  burns,  and  to  prevent  the  hair  falling  off.  The  flour 
of  the  seeds  is  used  as  a  poultice,  and  is  applied  to  the  skin 
as  a  cosmetic.  They  also  use  the  oil  of  the  seeds  for  various 
purposes.  In  Europe  the  history  of  the  plant  is  equally 
ancient.  Aretaeus  prescribed  it  both  internally  and  externally. 
The  powder  of  the  seeds  was  recommended  by  Dioscorides  in 
the  form  of  a  poultice  for  inflammatory  affections.*  Pliny 
(24,  120)  mentions  the  use  of  Fenugreek  or  Silicia  as  a  me- 
dicine, and  ascribes  to  it  the  same  properties  as  the  Maho- 
metan  writers  above  quoted.  Ainslie  notices  it?  uses  by  native 
practitioners  in  Southern  India  for  dysentery,  the  seeds  being 
toasted*  and  afterwards  infused.  At  the  present  time,  Fenu- 
greek is  extensively  used  in  India  both  iisan  article  of  diet  and 
as  a  medicine.  The  leaves  are  used  both  internally  and  exter- 
nally on  account  of  their  cooling  properties.  The  young  plapts 
are  always  to  be  found  in  the  vegetable  markets,,  and  are  most 
esteemed  when  only  the  two  seed  leaves  are  formed ;  they  are 
boiled  and  afterwards  fried  in  butter,  the  taste  is  strongly 
bitter,  and  disagreeable  to  those  who  have  not  become 
accustomed  to  it ;  in  bilious  states  of  the  system  the  vegetable 
has  an  aperient  action.     The  seeds  enter  into  the   composition 

*  It  is  the  TjjXis  of  Dioscorides  (ii.,  93).  Other  Greek  names  are  fiovKtptas, 
^oxhoFD]  and  aiyoKepas  (goaUbom). 
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of  an  imitation  of  camine.  The  yellow  decoction  used  with 
sulphate  of  copper  produces  a  fine  permanent  green.  In  modern 
medicine  Fenugreek '  is  no  longer  in  use ;  it  is,  however,  still 
kept  by  druggists  for  veterinary  pharmacy,  and  is  very  largely 
consumed  in  the  preparation  of  cattle  foods. 

,  Description. — The  pod  is  sickle-shaped,  3— 4  inches  long, 
slightly  flattened  and  ending  in  a  long  point;  it  contains  from 
10 — 20  rhomboidal  seeds,  yellow  or  yellowish-brown,  semi- 
transparent,  about  ^  of  an  inch  long,  somewhat  compressed, 
with  the  hilum  on  the  sharper  edge,  and  a  deep  furrow  running 
from  it  and  almost  dividing  the  seed  into  two  unequal  lobes ; 
the  surface  is  finely  tubercular;  the  testa  consists  of  two  layers, 
the  inner  of  which  is  mucilaginous  and  encloses  the  cotyledons 
and  their  large  hooked  radicle.  The  cotyledons  are  composed 
of  parenchymatous  tissue,  the  cells  of  which  contain  globules 
of  fatty  matter,  and  granular  matter  coloured  yellow  by  iodine ; 
the  taste  is  bitter,  oi^  and  aromatic. 

Chemical  composition. — The  cells  of  the  testa  contain  tanmn ; 

the  cotyledons  a  yellow  colouring  matter,  but  no  sngar.     The 

air-dried  seeds  give  ofi"  1 0  per  cent,  of  water  at  100^  C,  and 

on  subsequent  incineration  leave  7  per  cent,  of  ash,   of  which 

nearly  a  fourth  is  phosphoric  acid.     Ether  e^^tracts   from  the 

pulverised  seeds  6  per  cent,  of  a  fetid,  fatty  oil,  having  a  bitter 

taste.     Amylic  alcohol' removes  in  addition  a  small  quantity  of 

resin.    Alcohol  added  to  a  concentrated  aqueous  extract,  forms 

a  precipitate  of  mucilage,  amounting,  when   dried,   to  28  per 

cent.     Burut  with  soda  lime,  the  seeds  yielded  to  Jahns  3 "4  per 

cent,  of  nitrogen,  equivalent  to  22  per  cent,  of  albumin.     The 

nature  of  the   odorous  principle  has  not  been  determined. 

{Phaifnacographia.)  B,  Jahns  {Bericht,  18,  2518-2523)  reports 

that  he  has.  found  two  alkaloids  in  the  seeds,  choline,  a  base 

found  in  animal  secretions,    and  another,  which    he  names 

tHgonelline.     The  pulverised  seeds  were  extracted  with  70  per 

cent,   alcohol,  and  after  evaporation,  the  residual  liquor  was 

precipitated  with  lead  acetate  and  soda.     After  removal  of  lead 

from  the  filtrate  and  evaporation,  the  alkaloids  were  precipi- 
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tated  by  potassium-bismutli  iodide  and  siilphtiric  acid.  The 
bases  were  only  completely  precipitated  after  some  weeks^  and 
were  then  converted  into  the  mercuric  iodide  compounds  to 
separate  albuminous  matter.  This  was  done  by  decomposing 
the  bismuth  compound  with  soda  and  adding  mercuric  iodide, 
when  choline  was  precipitated  and  trigonelline  remained  in  the 
mother  liquor,  from  which  it  was  precipitated  as  oily  drops 
(afterwards  solidifying)  by  means  of  sulphuric  acid  — 0*05 
per  cent,  of  choline  and  0*13  per  cent,  of  trigonelline  were 
obtained.  The  author  examined  the  gold  and  platinum  salts  of 
choline.  Trigonelline,  C  H'  NO^+H^  0,  crystallises  from 
alcohol  in  colourless  prisms,  which  possess  a  weak  saline  taste. 
It  is  hygroscopic  and  easily  soluble  in  water,  but  is  insoluble  in 
ether,  chloroform,  and  benzol.  The  solutions  are  neutral.  It 
gives  precipitates  with  the  usual  alkaloidal  reagents.  Analyses 
of  the  free  base,  the  hydrochlorate  and  the  platinum  and  two 
gold  double  salts  were  made. 

Trigonelline  is  isomeric  and  probably  identical  with  pyri- 
dine-betain,  prepared  by  Von  Gerichten  by  heating  pyridine 
with  monochloracetic  acid,  the  only  difference  being  that 
pyridine-betain  hydrochlorate  is  coloured  blue  by  sodium 
amalgam,  and  trigonelline  yellow.  By  heating  trigonelline' 
with  concentrated  caustic  potash,  a  distillate  is  obtained  which 
appears  to  contain  pyridine.  [Journ,  Soc,  Cliem,  Ind,,  Joum. 
de  Phar,  et  de  Chim.,  1886.) 

Commerce, — Fenugreek  seeds  are  grown  extensively  in  the 
higher  inland  provinces  of  India,  From  Karachi  alone  the 
imports  into  Bombay  are  about  14,000  cwts,  annually. 

Value. — Rs.  43  to  50  per  candy, 

TRIGONELLA  UNCAT A,  Bow*. 

Hab. — Persia.     The  pods. 
Vernacular. — Iklil-el-malik  (Arab*,  Ind.), 

History,  Uses,  &C.— The  small  crescent-shaped  pods 
which  are  imported  into  Bombay  from  the  Persian  Gulf  under 
this  name  are  considered  by  Arabian  writers  to  be  the  Meli- 
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lotus  of  Dioscorides.*  The  author  of  the  Makhzan-el-Adwiya 
gives  Malilotus  as  the  Greek  name  and  Oiah-i-kaisar  as  the 
Persian.  He  goes  on  to  say  that  "there  are  two  kinds  of 
melilot,  both  plants  are  much  alike^  but  the  fruit  of  one  is 
crescent-shaped  with  small  roundish  seeds  something  like  fenu- 
greek, while  the  fruit  of  the  other  is  mach  smaller  and  only 
slightly  carved;  both  have  an  odour  like  fenugreek..  The 
best  fruit  for  medicinal  purposes  is  hard,  yellowish,  white  and 
aromatic,  with  yellow  seeds.'*  The  Mahometans,  following 
the  Greeks,  hold  melilot  in  high  esteem  as  a  remedy  in  a  great 
variety  of  disorders ;  it  is  considered  to  be  suppurative  and 
slightly  astringent,  and  is  much  used  as  a  plaster  to  dispel 
tumours  and  cold  swellings.  The  diseases  in  which  it  is 
administered  internally  are  of  a  widely  different  nature  and  far 
too  numerous  for  recapitulation  here;  for  an  account  of  them 
we  must  refer  the  reader  to  the  Makhzan,  article  Iklil*el-malik. 
Melilotus  alba,  Lam.,  and  M,  pdrvifldra,  Desf.,  grow  in  India; 
the  first  species  has  the  delicate  odour  of  the  European  melilot; 
In  the  Makhzan  an  Indian  variety  of  melilot  is  mentioned, 
which  has  very  small  fruit;  it  is  called  Pirang.t  Coumarin, 
the  odorous  principle  of  melilot,  when  given  to  dogs  in  doses 
of  7  to  10  grains,  produces  great  and  even  fatal  depression, 
and  in  man  doses  of  80  to  60  grains  occasion  nausea,  giddiness 
depression,  vomiting  and  drowsiness.  Eohler  finds  it  to  be  a 
narcotic,  which  at  first  stimulates,  but  afterwards  paralyzes  the 
heart. 

Description. — Small,  sickle-shaped,  greyish  yellow  pods 
with  a  beak  slightly  curved  outwards,  distance  from  base  to 
apex  i  an  inch ;  length  of  pod  round  the  curve  about  one  inch ; 
it  is  grooved  on  both  sides,  and  divided  by  a  central  partition 

*  fUXikayrosi  Dies,  iii.,  43.  Melilotas  and  Sertnla  campana  of  the 
Bomans.  Plin.  21,  29,  much  used  in  preparing  malagmata,  Sorib.  Gomp. 
258,  et  seq. 

'  t  Trigonella  comiculata,  Linn.,  Wight  Ic.  t.  884.  It  is  cnltivated  in 
Bengal  as  a  vegetable  in  the  cold  weather,  also  at  Belgaum,  where  it  is 
called  Tirqta.  It  is  the  Malya  of  Sanskrit  writers,  and  is  used  in  India 
for  making  ohaplets. 
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'.  into  two  cells^  each  of  which  contaiDS  a  single  row  of  small 
greyish-yellow  rhomboidal  seeds^  deeply  notched  on  one  sidoi 
and  seen  nnder  the  microscope  to  be  marked  with  namerons 
black  spots.  The  other  kind  with  very  small  slightly  carved 
pods  mentioned  by  Mahometan  writers  is  not  foand  in  the 
shops. 

Chemical  composition. — Conmarin,  0®  H^  0*,  the  anhydride 
ofcoumaricacid^  C^H^  O'^andthe  odorous  principle  of  melilot, 
is  found  in  several  plants  ;  it  is  best  prepared  from  the  Tonka 
bean^  Coumarouna  odorata,  by  digesting  in  strong  alcobol, 
on  evaporating^  a  crystalline  magma  is  obtained^  which  when 
purified  with  animal  charcoal  is  colourless;  it  crystallizes  in 
trichlinic  crystals;  melts  at  50°  C,  and  boils  at  270°  without 
sensible  alteration;  it  has  an  agreeable  aromatic  odour^  and  a 
bitterish  burning  taste/  the  vapour  acts  strongly  upon  the 
brain;  coumarin  is  nearly  insoluble  in  cold  water,  boiling 
water  dissolves  it  freely,  and  deposits  it  on  cooling  in  slender 
needles.     It  dissolves  without  alteration  in  dilute  acids. 

Commerce, — Iklil-el-malik  is  sold  for  six  annas  per  lb.    . 

INDIGOFERA  TINCTORIA,  Linn. 

Fig.-^-Bheede,  Eort.  Mai  l,  t.  54 ;  Wight  Ic.  t.  865.  Dyer's 
Indigo  {Eng.)f  Indigotier  tinctorial  (Fr.), 

Hab. — Western  India,  cultivated  elsewhere.  The  plant 
and  Indigo. 

Vernacular. — ^Nil  (Eind.,  Beng,),  Nili  {Mar,,-  Can.)^  Nilam 
(Tarn.),  Nili-mandu  {Tel),  Galj  (Ouz.). 

History,  Uses,  &C. — Indigo,  in  Sanskrit  Nila,  a  word 
which  signifies  dark  blue  or  black,  appears  to  have  been  known 
in  the  East  as  a  dye  and  medicine  from  a  very  remote  period. 
Its  importance  as  an  article  of  trade  is  indicated  by  the  Sans* 
krit  synonym  Banigbandhu,  or  "  trader's  friend. "  It  was 
probably  exported  from  Cambay,  Broach  and  Thana  at  a  very 
early  period,  certainly  from  the  latter  port  B.  G.  30.    What 
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Dioscorides  calls  Indicon,  and   Pliny  and.  Vitruvius  Indicum, 
was  a  blue  pigment  brought  from  India,  and  used  both  in 
painting  and  dyeing.     When  powdered  it  gave  a  black  powder, 
and  when  suspended  in  water  it  produced  an   agreeable  mix- 
ture of  blue  and  purple.  -   It  belonged  to  the  costly  dye-stuffs, 
and  was  often  adulterated  by  the  addition  of  earth..    On   this 
account,  that  which  was  soft  without  any  roughness,  and  which 
resembled  an  inspissated  juice,  was  esteemed  the  best.     Both 
Pliny  and  Dioscorides   speak   of  two   kinds,    one    of  which 
adheres  to  reeds,  in  the  form  of  slime  or  scum  thrown  up  by  the 
sea  ;  the  other  was  scraped  from  the  sides  of  dye-pans  in  the 
form  of  a  purple-coloured  scum.  The  ancients  considered  Indicum 
to  be  astringent,  and  used  it  for  ulcers  and  inflammation,  and 
to  cleanse  and  heal  wounds.  (See  Beckmann's  Hist,  of  Invent. 
II.,  p.  258,  where  the  subject  is  fully  discussed.)     The  early 
Arabian  physicians  identified  Indicum  with  ^il,  which  they 
regarded  as  a  kind  of  Indian  woad.     Ibn  Sina  calls  it  El-was- 
mah-el-Hindiya,  "and  it  was  also  called   Idlim,  which   was   an 
Arabian  name  for  woad,  as   appears    from  a  passage   in   Abu 
Hanifeh,  who  says  : — '' An  Arab  of  the  desert,    of  the    Sarah 
tribe,  told  me   that  the   Idlimeh  is  a  plant  that  rises   upon   a 
stem    about   a  cubit  in  height,   and  has    branches  at    the 
extremities   of  which   are   what  resemble  the  blossoms  of  the 
coriander,   and    it    (the.  plant)   is   dust-coloured.  ''     In   Ibn 
Sina^s  time  woad   appears  to  have  been  superseded  by  indigo, 
as  he  describes  wasmeh  as   wark-un-nil,    "  Or    leaves  of  the 
Nil.'*     In  the  ISthcentury,  Marco  Polo  relates   that -he   saw 
Indigo,  which  the  dyers  used,  made  in  the  kingdom  of  Coulan 
or  Coilum ;  and  he  describes  the  process  for  preparing  it.  Persian 
writers  on  Indian  drugs  state  that  before  the   time   when  the 
English  began  to   cultivate   indigo,  the  best   kind   made  in 
India  was  known  as  Baiana,  from  the  name  of  a  place  in.  the 
Shahjehanabad  district  where  it  was  made,  and  the   record   of 
the  cargoes  of  the  ships  which   arrived   in   Holland   from   the 
East   Indies  in  1631,   show  that  the  first  had  13,639  lbs.  of 
Sirches  indigo  ;  the  second  82,734  .lbs.  of  Guzerat  indigo  ;  the 
third  66,99.6  lbs.  of  the  same  ;  the  fourth  50,795  lbs.  of  Bajana 
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indigo  ;   the  fifth   32^251    lbs.    of  Sirches  indigo  \   the  Bixtb 
•59,698  lbs.  of  Bajana  indigo  ;   and  the  seventh  27,532  lbs.  of 
Sirches.     The  value  of  the  indigo  brought  in  these  ships    was 
at  least  500,000  dollars. 

The  indigo  plant  was  not  known  in  Europe  until  the  close 
of  the  16th  century. 

Both  Hindus  and  Mahometans  consider  the  plant  to  have 
attenuant  properties  ;  they  prescribe  it  in  whooping-cough, 
affections  of  the  lungs  and  kidneys,  palpitation  of  the  heart, 
enlargement  of  the  spleen  or  liver  and  dropsy.  Indigo  applied 
to  the  navel  of  children  is  said  to  act  upon  the  bowels ;  it  is 
applied  to  the  hypogastrium  to  promote  the  action  of  the 
bladder. 

A  poultice  or  plaster  of  the  leaves  is  recommended  in  various 
skin  affections,  and  is  used  as  a  stimulating  application  to  old 
ulcers,  haemorrhoids,  &c.  Indigo  is  applied  to  the  bites  and 
stings  of  venomous  insects  and  reptiles  to  relieve  the  pain,  also 
to  burns  and  scalds,  and  in  Bengal  is  commonly  applied  to 
woiinds,  &c.,  of  horses  and  cattle. 

The  plant  has  a  great'  repute  in  some  parts  of  India  as  a 
prophylactic  against  hydrophobia,  so  much  so  as  to  be  known 
among  the  natives  as  "  the  dog-'hite  shrub,'^  A  wineglassful  of 
the  juice  of  the  leaves  is  administered  in  the  morning,  with  or 
without  milk,  for  three  days,  to  those  who  have  been  bitten 
by  dogs  supposed  to  be  mad.  People  who  have  taken  it 
inform  us  that  beyond  slight  headache  no  disagreeable  effect  is 
produced,  but  that  when  a  larger  dose  has  been  given  it  has 
proved  purg*itive.  In  addition  to  the  internal  administratioD, 
the  expressed  leaves  are  each  day  applied  to  the  bitten  part  as  a 
poultice.  Rheede,  speaking  of  indigo,  says — "viribus  veneni 
obsistit.^'  Ainslie  notices  the  use  of  the  root  by  the  Hindus  in 
hepatitis.  It  would  appear  that  the  wild  indigo  (J.  paucifolia, 
Delile,)  is  considered  to  have  the  same  medicinal  properties  as 
I,  tinctoria  and,  its  variety  J.  anil.  For  Roth's  observations 
on  the  use  of  Indigo  in  epilepsy  and  other  spasmodic  affections, 
see  Brit,  and  For.  Med.  Bev.,  July  1 836^  p.  244.    His  account 
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ofite  physiologieal  effects  is  as  follows  :—'' Shortly  after  taking 
ifey  the  patient  experiences  a  sense  of  constriction  st  th^  faubesj 
and  the  impression  of  a  metallic  taste  on  the  tongjie.  These 
are  followed  by  nausea,  and  frequently  by  actual  romiting. 
The  intensity  of  these  symptoms  varies  in  different  cases^  In 
some  the  vomiting  is  so  violent  as  to  preclude  the  further  use 
of  the  remedy.  The  matter  vomited  presents  no  peculiarity 
except  its  blue  colour.  When  the  vomiting  ha^  subsided* 
diarrhcea  usually  occurs  :  the  stools  are  more  frequent,  liquid, 
And  of  a  blue  or  blackish  colour.  The  vomitiog  and  diarrhi^a 
are  frequently  accompanied  by  ^rdialgia  and  colic  Occai- 
sionally  these  symptoms  increase,  and  the  use  of  the  remedy  is 
in  consequence  obliged  to  be  omitted.'"  Dyspepsiaand  giddiness 
sometimes  succeeds  The  urine  has  a  brown,  dark,  violet  colour ; 
but  Dr.  Roth  never  found  the  respiratory  matter  tinged  with 
it.  After  the  use  of  indigo  for  a  few  weeks,  twitchings  of  the 
muscles  sometimes  were  observed,  as  after  the  use  of  strychnia. 
The  seeds  of  these  plants  powdered  and  steeped  iu  arrack  gf 
rum,  yield  a  tinciture  which  is  used  to  destroy  lice^ 

Cultivation  and  prodiietian.-^Iniigo  is  chiej9y  cultivvated  ia 
Bengal  in  the  delta  of  the  Ghtnges,  on  those  districjbs  lying 
between  the  Hooghly  and  the  niain  stream  of  jbhe  former  river. 
The  ground  is  ploughed  in  October  a^d  November  after  the 
jcessation  of  the  rains ;  the  seeds  are  sown  in  March  and  the 
beginning  of  April.  In  July  the  plants  are  cut  T^hen  in  blossom, 
that  being  the  time  when  there  is  the  greatest  abundance  of 
dyeing  matter^.  A  fresh  moist  soil  is  the  best,  and  about  12  lbs* 
of  seeds  are  used  for  au  acre  of  land.  The  plants  are  destroyed 
by  the  pertodie!^  inundations,  and  so  last  only  for  a  single 
year.  The  cut  plants  are  first  steeped  iu  water,  when  jbhey 
ferment  with  ecrolntion  of  CO',  jbhe  yellow  liquor  is  then  ruu 
off  into  anoliher  va^  when  it  is  vigorously  mixed  with  air  by 
manual  labour  or  machinery^  By  this  means  the  leuciudigo 
(white  indigo)  contained  in  jthe  solution  is  oxidised,  an4  the 
indigo  separates  out  as  a  blue  scum  which  finally  settles  to  the 
bottom.  The  supernajbant  liquor  is  then  run  off,  and  the 
indigo  is  boiled  with  waiter  for  several  hours,  pressed  and 
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dried.  ( Watts'  Did.  of  Chem.)  Before  it  is  perfectly  dry  it  is 
cat  into  cabes  three  inches  square ;  it  is  then  packed  up  for  sale. 
Indigo  is  one  of  the  most  precarioas  of  Indian  crops,  being 
liable  to  be  destroyed  by  insects  as  well  as  inondation  of  the 
rivers.  It  is  generally  divided  into  two  classes,  viz.,  Bengal 
and  Oade  indigo.  Madras  indigo  is  not  much  inferior  to  that 
grown  in  Bengal. 

Description. — A  shrub  2  to  3  feet,  erect,  pubescent; 
branches  terete,  firm;  leaves  pinnated;  leaflets  5  to  6  pairs, 
oblong  ovate,  caneate  at  the  base,  slightly  decreasing  in  size 
towards  the  apex;  racemes  shorter  than  the  leaves;  sessile, 
many  flowered ;  flowers  small,  approximated  at  the  base  of  the 
raceme,  more  distant  and  deciduous  towards  the  apex,  greenish 
rose-coloured;  calyx  5  clefb;  segments  broad,  acute;  legumes 
approximated  towards  the  base  of  the  rachis,  nearly  cylindrical, 
lightly  torulose,  deflexed  and  curved  upwards;  seeds  about 
10,  cylindracal,  truncated  at  both  ends. 

Ohemical  compesiUon, — The  formation  of  leucindigo  from  the 
glucoside  indican,  which  is  present  in  the  plant,  is  stated  by 
E.  Alvarey  (Oempt.  Bendus.  105,  286)  to  be  effected  by  a  special 
bacillus,  which  is  strongly  pathogenic,  and  closely  resembles 
the  bacilli  of  pneumonia  and  rhinoscleroma  ( Watts'  Did.  of 
Chem.)  Regardii^  the  preparation  of  indigo  synthetically  by 
Baeyer,  and  for  an  account  of  the  chemistry  of  the  article,  we 
would  refer  our  readers  to  Muir.and  MorIey*s  edition  .of  Watts' 
Didionary  of  Chemistry.  Pure  indigo  should  yield  about  4ri 
per  cent,  of  ash. 

Commerce. — There  are  many  kinds  of  indigo  in  the  Indiaa 
market:;  the  principal  are : — 

Calcutta  Value  Bs.  60  to  110  per  maund  ddHhs. 

Madras „       „     40  „  105         „  „ 

flttwudi „       „    55  „    66         „  „ 

Kbeirpnri    „       „     38  „     50        „  „ 

Mwltanikrl  „       „     35  „     50        ^,  „ 

Kaapdr    „       „    SO,,     60 

DeriniJdmpir...     „      «     20  „,     82         „ 
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The  present  annual  production  of  indigo  is  estimated  as  about 
8,200  tons  (value  £4,000,000),  of  which  6,100  tons  are  produced 
ia  India,  1,100  tons  in  America,  and  1,000  tons  in  China  and 
other  countries.     ( Waits*  Diet  of  Chem.) 

INDIGOFERA  ASPALATHOIDES,  VahL 

Fig. — fVight  Ic,  t.  332  ;  Eook.  Ic,  t.  188. 

Hab. — Camatic  and  Ceylon.    The  plant. 

Vernacular, — Shenevar-vaymbu  {TamJ),  Shiva-nimb  (Afar,). 

History,  Uses,  &C. — ThisplanfcistheManelUof  Rheede 
{Hort.  Mai.  w?.,  37)  and  the  Aspalaihus  indicus  of  Ainslie, 
Rheede  states  that  the  plant,  rubbed  into  a  paste  with  butter, 
is  applied  to  reduce  (edematous  tamours,  and  that  a  preparation 
made  from  the  ashes  of  the  burnt  plant  is  used  to  remove 
dandriff  from  the  hair ;  the  leaves  are  applied  to  abscesses,  and 
an  oil  is  prepared  with  the  root  which  ia  used  to  anoint  the 
head  in  erysipelas.  According  to  Aiaslie,  the  leaves,  flowers, 
and  tender  shoots  are  considered  to  be  cooling,  demulcent,  and 
alterative»  and  are  employed  in  decoction  in  leprosy  and  can- 
cerous affections.  The  root  is  chewed  as  a  remedy  for  tooth- 
ache and  aphthas  of  the  mouth. 

Description. — Alow  undershrub,  with  many  spreading, 
rigid,  terete  branches,  and  .argenteo-canescent  branchlets. 
Leaflets  1  to  5,  pale  green,  with  a  few  obscure  adpressed  hairs, 
oblong-lanceolate,  iV  to  ^  in.  long,  often  complicate.  Pedicels 
erecto-patent,  J  to  ^  inch.  Corolla  pale  red.  Pod  straight,  glab- 
rous, turgid,  i  to  I  in.  long,  6  to  8  seeded.     {Fl.  Brit.  Ind.) 

Indigofera  paucifolia,  Delile.  Eathekar,  Summattee 
(Tarn.),  is  a  rare  shrub,  the  leaves  of  which  are  covered  with  a 
hoary  pubescence.  Dr.  P.  S.  Mootooswamy  informs  us  that  it 
is  used  for  rheumatic  affections,  and  that  the  native  physicians 
consider  it  to  be  antiphlogistic,  antisyphilitic,  and  deobstrnent. 
The  whole  plant  is  cut  in  small  pieces  and  stewed  for  several 
days  in  the  oven,  and  the  resulting  decoction  is  used  to  foment 
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the  joints^  and  a  dose  of  from  8  to  4  oanoes  is  adminisiered 
internally  twice  a  day.  A  decoction  of  the  root  is  also  used  as 
a  remedy  for  periostitis.  It  is  made  with  2  onnoes  of  the 
powdered  root  and  10  oances  of  water  boiled  down  to  <me  half« 
Dose  1  to  2  ounces. 

Indigofera  enneaphylla,  Unn.,  Wight,  Ic,  t  408 ; 

Burm.  Fl,  Ind.,  t.  65,/.  1 .  Kennegiln  (Oan.),  Adambedi  {Tarn.)* 
According  to  Ainslie^  the  jaice  of  this  plant  is  given  as  an  anti" 
soorbatio^  alterative  and  diuretic.  It  is  called  Bhiri-guli  in 
Maralhi. 

Indigofera  trifbliata,  Linn.,  Wight  U.,  t.  314-   The 

seeds^  ?rhich  are  oblong,  about  -^  of  an  inch  long,  polished^ 
yellowish  and  marked  with  minute  dull  red  blotches,  are  pre^- 
scribed  along  with  other  mucilaginous  drugs  as  a  restorative- 
They  are  ealled  Veklrio  in  Guzerathi. 

PSORALIA  CORYLIPOLIA,  Linn. 

Fig. — Burm,  Fl.  Ind.,  t  49;  Bot.  Mag.,  U  666. 

Hab.*-«Himalaya  to  Ceylon^     The  seeds. 

V&macular. — BukGhi^  Biibachi  {Hvnd.)^  Bavachi  (Ifor.), 
Latakasturi  {Beng,),  i^rpo-^karishi  (Tam«),  Bhavancbi-^ittnlui 
K£ru-bogi  vittulu  (Teh) 

History,  Us^S,  &C- — Sanskrit  Writers  mention  a  plant 
called  Lata->ka8turikd  or  Lata-kasturi  as  growing  in  the  Dec^ 
can ;  it  has  been  supposed  by  most  modem  writers  on  Indian 
Materia  Medica  to  be  the  Musk  Mallow;  but  as  that  plant  does 
Hot  grow  in  the  Deccan^  and  P<  cafylifolia  is  very  common 
thez^  and  is  known  in  Bengal  as  Lata-kastuii,  We  think  it 
probable  that  it  is  the  plant  alluded  to^  especially  as  the  seeds 
ate  used  in  madcing  a  perfumed  oil  which  is  applied  to  the 
gkiUi  Native  works  on  Materia  Medica  describe  the  seeds  as 
hot  and  Aij,  or  accordixng  to  some>  cold  and  dry^  lenitive, 
fragraiit)  stimulant  axid  aphrodisiac^  They  are  recommended 
in  leprosy^  and  other  chronic  skin  diseases  which  depend  upon 
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ft  vitiated  Btate  of  tbe  bloody  and  are  given  internally  and 
applied  externally  as  a  plaster ;  whence  the  synonym  Kushta- 
n^sini ;  they  are  also  said  to  be  usefnl  in  febrile  bilions  affections 
and  as  an  anthelmintic  and  diuretic.  The  Hindns  class  them 
with  the  rW^IPf  (rasAyAn)  or  alchemic  drags.  Ainslie  men- 
tions their  use  in  Southern  India  as  a  stomachic  and  deob- 
Utruent,  and  says  that  they  are  prescribed  in  lepra  and  other 
inveterate  cutaneous  affections.  Some  years  ago  the  seeds 
were  extensively  tried  in  Bombay  by  Dr.  Bhao  D&ji  andothersj 
as  a  remedy  in  leprosy^  with  some  success. 

Dr.  Kanny  Loll  Dey  strongly  recommends  the  oleo*resinous 
extractor  the  seeds  diluted  with  simple  unguents  as  an  applica* 
tion  in  leucoderma.  fie  says  : — "  After  application  for  some 
days  the  white  patches  appear  to  become  red  or  vascular; 
sometimes  a  slightly  painful  sensation  is  felt.  Occasionally 
some  small  vesicles  or  pimples  appear,  and  if  these  be  allowed 
to  remain  undisturbed,  they  dry  up^  leaving  a  dark  spot  of  pig- 
mentary  matter,  which  forms  as  it  were  a  nucleus.  From  this 
point,  as  well  as  from  the  margin  of  the  patch,  pigmentary 
matters  gradually  develope,  which  ultimately  coalesce  with  each 
other,  and  thus  th^rhole  patch  disap|)ears.  It  is  also  remark* 
able  that  the  appearance  of  fresh  patches  is  arrested  by  its 
application."  {Phar.  Joum.,  Sept.  24/%,  1881.)  In  the  hands 
of  other  observers,  however,  only  negative  results  have  been 
obtained  by  this  mode  of  treatment. 

Several  species  of  Psoralia  have  been  used  medicinally  in 
America,  and  have  been  found  to  act  as  gentle,  stimulating, 
and  tonic  nervines.  ( For  an  interesting  account  of  the  American 
Psoralias,  see  Maisch.,  Amer.  Joum.  Pharm.,  July  1889.) 

Description. — The  seeds  are  oblong  and  flattened,  roughs 
dark  brown,  about  2  or  2^  lines  in  length  ;  they  are  unotuotis 
to  the  touch,  and  have  an  agreeable  aromatic  odour  exactly 
resembling  that  of  the  bael  fruit  and  very  similar  to  elemi  | 
ike  taste  is  aromatic  and  bitterish. 

Chemical  eomposUion> — ^The  seeds  reduced  to  fine  powder  and 
heated  to  100^  C.  for  5  hours  lost  5*01  per  cent,  in  weight, 
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but  the  powder  still  possessed  the  aromatic  odonr  of  the  drug. 
The  ash  amounted  to  7'41  per  cent. ;  it  contained  a  trace  of 
manganese.  On  distilling  the  powdered  seeds  with  water,  a 
colourless  oil  was  obtained,  lighter  than  water,  and  which 
possessed  in  a  very  marked  degree  the  odour  of  the  seeds. 
The  powdered  seeds  digested  with  light  petroleum  ether  yielded 
13*26  per  cent,  of  a  dark  amber~coloured,  thick  non-crystalline 
extractive*  which  had  a  strong  odour  of  the  drug.  By  the 
action  of  cold  96  per  cent*  alcohol  the  extract  was  separated 
into  a  portion  soluble  in  alcohol  and  an  insoluble  residue.  The 
insoluble  residue  consisted  of  yellow  oily  matter  which  could 
be  easily  saponified  with  alcoholic  potash.  The  portion 
soluble  in  alcohol  was  of  a  dark,  reddish  colour,  and  the 
alcoholic  solution  had  a  marked  acid  reaction.  After  driving 
off  the  alcohol  the  soft  extract  was  treated  with  caustic  soda 
and  agitated  with  ether.  The  ethereal  solution  left  on  evapora- 
tion an  oily  reddish  non-crystalline  residue,  with  a  somewhat 
sweet  taste.  The  aqueous  alkaline  solution  was  treated  with 
hydrochloric  acid  in  slight  excess,  which  threw  down  a  yellow 
precipitate,  and  the  solution  agitated  with  light  petroleum  ether. 
With  the  exception  of  a  few  brown  flocks,  the  precipitate  produced 
by  the  acid  was  wholly  dissolved  by  the  petroleum  ether.  On 
spontaneous  evaporation  of  the  ether  a  bright  yellow  oily  residue 
was  left ;  taste  somewhat  bitter  like  that  of  the  seeds.  This 
oily  residue  was  soluble  in  alcohol;  on  spontaneous  evaporation 
small  needle-shaped  crystals  separated.  Ferric  chloride  added 
to  an  alcoholic  solution  produced  a  dark  brown  coloration. 
After  the  action  of  light  petroleum  ether,  ether  extracted  7'1 
per  cent,  of  a  reddish-yellow  hard  varnish-like  extract  with 
a  very  faint  odour  of  the  seeds  ;  easily  soluble  in  alcohol  with 
neutral  reaction,  insoluble  in  water,  or  in  dilute  hydrochloric 
acid  ;  partly  soluble  in  aqueous  ammonia,  but  easily  soluble  in 
dilute  caustic  soda,  forming  a  dark,  reddish  solution.  The 
addition  of  acids  caused  the  precipitation  of  yellow  flocks ;  an 
alcoholic  solution  was  coloured  dark  brown  by  ferric  chloride. 
After  exhaustion  of  the  powdered  seeds  with  ether,  absolute 
alcohol  yielded  6*12  per  cent,   of  extractiviD,  partly  soluble  in 
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water,  with  acid  reaction  and  yellow  colour.  The  portion  in* 
soluble  in  water  was  of  a  dark  colour.  The  addition  of  dilute 
H  CI  to  the  aqueous  solution  caused  the  precipitation  of  yellow 
flocks.  The  solution  filtered  from  these  yellow  flocks  ^ve  a 
slight  precipitate  with  phosphomolybdic  acid,  but  no  reaction 
with  other  alkaloidal  reagents.  The  addition  of  alkalies 
deepened  the  tint  of  the  solution,  but  no  tannin  reaction 
could  be  obtained. 

To  cold  distilled  water,  the  residue  after  the  action  of  abso- 
lute alcohol  yielded  19'34  percent  of  extractive  which  contained 
albumen,  sugar,  &c.,  and  a  trace  of  an  organic  acid. 

TEPHROSIA  PURPUREA,  Pets. 

Fig, — Bheede,  Hort.  MaL  i.,  U  55 ;  Bert.  Misc.  ««c.,  9,  t.  5. 
Purple  goat's  rue  {Eng.),  Tephrosia  pourpre  (Fr.). 

Habt — Tropical  zone.    The  plaut. 

Vernacular. — Sarphunkha,  Sarpunkha(fK/wi.,Gtt2.),  Bon-nil- 
gachh  (Beng.)j  Unhili  (Mar.),  KoUuk-kay-velai  (Taw.),  Vem- 
pali  [Tel.). 

History,  Uses,  &C, — ^Sarapunkha,  the  Sanskrit  name  of 
this  plant,  is  a  compound  of  ^SK^  an  arrow,  and  }§>  ^^^  pinion  of 
an  arrow,  in  allusion  to  the  pinnate  leaf  of  the  plant.  Native 
works  on  Materia  Medica  describe  it  as  hot  and  moist,  some 
say  cold;  it  is  considered  to  be  deobstruent  and  diuretic, 
useful  in  cough  and  tightness  of  the  chest,  bilious  febrile 
attacks,  obstructions  of  the  liver,  spleen,  and  kidneys  ;  they 
recommend  it  as  a  purifier  of  the  blood,  and  for  boils,  pimples,  &c. 
Mir  Muhammad  Husain  describes  the  plant  minutely,  and 
mentions  its  use  in  combination  with  Cannabie  indica  leaves 
(bhang),  two  parts  of  the  former  to  one  of  the  latter,  in  powder, 
as  a  remedy  for  bleeding  piles  *,  given  with  black  pepper  he 
says  it  is  diuretic,  and  especially  useful  in  gonorrhoea.  Ainslie 
says  the  root  of  Oalega  purpurea  is  prescribed  by  the  native 
practitioners  of  Southern  India  in  decoction  in  cases  of  dyspepsia 
and  tympanitis,  and  we  have  noticed  a  similar  use  of  the  plant 
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in  Western  India.  T.  purpurea  is  a  common  weed  in  the 
rainy  season;  the  whole  plant  is  pulled  np  when  in  flower  and 
seed,  and  tied  in  bandies  of  about  a  handful  for  sale.  In 
Pndnkota  the  jnice  of  the  leaves  of  T*  villosa  (Vaykkavalai 
in  Tamil)  is  given  in  dropsy.  In  America  the  roots  of  T* 
virgimana^  Pers.^  are  considered  to  be  laxative,  tonic  and 
vermifuge,  and  have  also  been  reported  to  be  useful  in  typhoid 
fever ;  a  decoction  made  with  an  ounce  of  the  plant  to  a  pint  of 
wat«r  and  boiled  down  to  one  half,  has  been  used  in  doses  of  one 
to  two  tablespoonfuls.  {Siillc  and  Maisch.) 

Description. — A  shrubby,  erect,  much-branched  plant 
about  2  feet  high ;  leaves  pinnated ;  leaflets  5  to  9  pairs  with  an 
odd  one,  the  largest  an  inch  long,  and  3-1 0th  of  an  inch  broad, 
cuneate  oblong  ;  racemes  peduncled,  longer  than  the  leaves ) 
legumes  slightly  compressed,  spreading,  linear  falcate^  obtuse, 
with  a  short  point ;  seeds  4  to  6  in  each  pod,  small,  kidney<> 
shaped;  testa  mottled;  cotyledons  yellow.  All  parti  of  the 
plant  are  slightly  bitter. 

Chemical  composition, — ^The  whole  plant,  with  seeds,  pods, 
but  no  roots,  dried  by  exposure  to  air  and  reduced  to  fine 
powder,  lost  8*44  per  cent,  when  heated  to  100®  G.  The  ash 
amounted  to  6*07  percent.,  and  contained  a  trace  of  manganese* 

The  petroleum  ether  extract  amounted  to  2*88  per  cent.,  and 
consisted  of  chlorophyll,  a  resin  and  a  trace  of  wax.  Ether 
extracted  1*05  per  cent.,  the  extract  consisted  chiefly  of  a  brown 
resin  and  chlorophyll.  Treated  with  dilute  hydrochloric  acid  a 
trace  was  dissolved.  No  reactions  were  afforded  by  alkaloidal 
reagents. 

The  absolute  alcohol  extract  amounted  to  2*86  per  cent.,  on 
spontaneous  evaporation  yellowish  nodules  separated;  these 
were  washed  with  cold  alcohoU  and  then  dissolved  by  boiling 
alcohol.  On  evaporation,  a  sulphur-yellow  powder  and  crusts 
separated,  which  examined  microscopically,  consisted  of 
needle-shaped  crystals.  These  crystals  were  soluble  in  boiling 
water,  but  practically  insoluble  in  cold  water,  alcohol  or  ether ; 
ferric-chloride  gave  a  green  colouration  in  an  aqueous  solution. 
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which  turned  dirty  red  on  boiling.  In  alkalies  these  crystals 
were  soluble,  the  solution  being  of  a  bright  yellow  colour;  acetate 
of  lead  gave  a  bright  yellow  precipitate ;  an  aqueous  solution 
had  an  acid  reaction,  and  at  once  reduced  nitrate  of  silver.  This 
principle  would  appear  to  be  allied  to  quercitrin  or  quercetin. 
Th6  absolute  alcohol  extract  treated  with  acidulated  water  did 
not  give  any  reaction  with  the  usual  alkaloidal  re-agents. 

Cold  water  extracted  14*20  per  cent.,  the  extract  contained 
gum,  a  trace  of  albumin  and  colouring  matter,  but  did  not 
reduce  an  alkaline  solution  of  sulphate  of  copper. 

Mundulea  Suberosa,  Benth.jBedd.Fl.Sylv.  85  ;Hooh 
Ic.  Plant. f  t.  120,  Syn. — Tephrosia  suberosa,  is  a  stout,  erect 
shrub  growing  in  hill  valleys  in  the  Western  Peninsula  and 
Ceylon.  It  is  frequently  cultivated  in  gardens  on  account  of  its 
beautiful  rose-coloured  flowers,  which  form  terminal  racemes. 
The  leaves  resemble  Senaa  leaves.  The  seeds  are  used  in 
Southern  and  Western  India  as  a  fish  poison.  They  stupefy 
the  fish,  which  are  then  readily  taken  by  the  hand. 

The  pods  are  about  4  inches  long,  straight,  silky,  contracted 
between  the  seeds,  with  both  sutures  thickened  so  as  to  form 
prominent  borders ;  seeds  6  to  8,  kidney-shaped,  laterally  com- 
pressed, about  %  in.  in  length  and  |  in.  in  breadth,  of  a  pale 
dull  yellow  colour.  Beneath  the  thick,  fissured,  soft  corky  bark 
of  the  stem  is  a  compact  inner  bark  of  a  green  colour,  which  has 
a  bitter  taste  and  has  the  same  effect  upon  fish  as  the  seeds. 

Mundulea  seeds  and  bark  contain  a  greenish  yellow  resin 
soluble  in  carbon  bisulphide,  benzol,  chloroform,  amylio 
alcohol,  ether,  hot  alcohol,  and  partly  in  caustic  alkalies  with  a 
bright  yellow  colour. 

The  leaves  contain  besides  the  resin  an  organic  acid  and  9 
per  cent,  of  ash. 

ALHAGI  MAURORUM,  Besv. 

Tig.—Jauh.  ^  Spach.  III.,  t.  401.     Camel  thorn  (Eng.), 
Alhagi  Manne  (/^V.). 
53 
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Hab.— N.-W.  Provinces,  Upper  Gangetic  plain  and  Concan. 
The  plant  and  manna. 

Vernacular, — ^The  plant,  Jawdsa  {Hind\  Javaso  {Ouz.\  Giri- 
karmika  [Tel.)  ;  the  manna,  Taranjabin. 

ALHAGi  CAMELORUM,  Fisch. 

Hab. — Khorasan.    The  Manna. 

Vernacular. — The  plant,  Kh4r-i-buz,  Khar-i-shutr  [Pers.) ; 
the  manna,  Taranjabin. 

History,  Uses,  &C. — These  plants,  in  Sanskrit  Dur- 
^labha  (difficult  to  be  laid  hold  of),  in  Persian  Kh&r-i-baz  or 
Kh6r-i-shutr,  and  in  Arabic  Haj,  or  Algoul,  are  natives  of  the 
deserts  of  Egypt,  Syria,  Mesopotamia,  Persia,  and  India  as 
far  south  as  the  Concan,  and  have  been  supposed  by  some  to  be 
the  Occhi  of  Pliny,  and  the  AKdvdd  iv  'Apia  or  '  Khorasan  Thorn' 
of  Theophrastus.*  Mahometan  writers  give  Farakiyun  or 
Ath^riyun  as  the  Yun^ni  names,  both  evidently  post-classical ; 
the  first  appears  to  be  derived  from  ^p^  to  bear  and  oxij,  a 
a  point  or  dart,  and  the  second  from  dBrip  a  spike  or  spine. 
A  Persian  manna  probably  obtained  from  these  plants  is  men- 
tioned by  Poly89ttus,  A.  D.  163,  under  the  name  of  £fev  ficXi. 

In  the  hot  season  when  all  the  smaller  plants  die  they  send 
forth  leaves  and  flowers.  The  generic  name  is  derived  from 
the  Arabic  Al-hiju,  which  is  pronounced  by  the  Egyptian 
Arabs  El-hagu.  The  plants  are  described  in  Sanskrit  works  as 
laxative,  diuretic  and  expectorant,  the  thorny  flower  stalks  and 
branches  being  the  parts  used.  An  extract  obtainable  by  eva- 
porating a  decoction  of  A.  JkTaurortim  is  called  Yavasakar&;  it  has 
a  bitter  sweet  taste,  and  is  used  as  a  demulcent  in  coughs.  There 
is  no  mention  in  Sanskrit  books  of  manna  being  obtained  from 
the  plant ;  indeed  none  is  produced  upon  it  in  India.  The 
Hindus  use  the  fresh  juice  as  a  diuretic,  generally  in  combina** 

*  €»  dc  T17  'Apia  x&ipa  KokovfUvri  oKavOd  tariv  (<!>'  fjs  ylutrcu  daKpvop  Sfxotop 
TTJ  afivpyrj  km  ttj  S^ct  kcu  rrj  oaiirj^  tovto  d<  orav  /iriXd^^i}  6  ^\ios  Karappth 
^Hist  Plant,  iv.  4. 
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tion   with  laxatives  and  aromatics.     (Gf.  Sarangadhara  and 
Ckakradatta,)     In  Mahometan  worksy  under  the  names  of  H&j 
and   Kh^r-i-shutr^   or  camel  thorn,  a  description  of  the  plants 
will  be  foand.     They  are  considered  to  be  aperient,  attenuant 
and  alexipharmic.     A  poultice,  or  fumigation  with  them  is  re- 
commended to  cure  piles,  the  expressed  juice  is  applied  to  opaci- 
ties of  the  cornea,  and  is  directed  to  be  snuffed  up  the  nose  as 
a  remedy  for  megrim.     An  oil  is  prepared  with  the  leaves  as  an 
external  application  in  rheumatism  ;  the  flowers  are  applied  to 
remove  piles.     Ainslie  notices  A.  Maurorum  as  one  of  the 
sonrces  of  manna.     In  the  Bengal  Dispensatory  and  Pharma- 
copoeia of  India  it  is  also  noticed  o  n  this  account.     Under  the 
name  of  Taranjabin  Mahometan  writers  describe  Alhagi  manna, 
Mir  Muhammad  Husain  says  that  it  is  collected  in  Khorasan, 
Mawarunnahr,  Kurjistan,  and  Hama<dan  by  cutting  the  plants 
and  shaking  them  in  a  cloth  to  separate  the  nianna.     According 
to  Aitchison  the  country  round  Bui-Ehauf  is  famous  for   this 
manna.     An   inferior  kind   is  made  by  dissolving  what  still 
adheres  in  water  and  evaporating  it  to  a  suitable  consistence. 
He  describes  it  as  aperient  and  cholagogue,  more  digestible 
than  ShirkishU  expectorant,  a  good  purifier  of  the  blood  from 
corrupt  and  adust  humours  when  given  in  diet  drinks  such  as 
barley   water,  &c.  ;    diuretici   and    with  milk,  fattening  and 
aphrodisiac.     In  Bombay  fine  clean  white  samples  of  Taranja- 
bin are  sometimes  obtainable   during    the  season  of  import 
(November  to  January),  but  unless  very  carefully  preserved 
it  soon  spoils  in  the  moist   climate  of  the   Western   Coast, 
running     together,     and  becoming  a    brown     sticky   mass. 
The  dried  plant  of  il.  Maurorum  is  always  obtainable  under  the 
name   of  Jawasa,  and  the  ripe  fruit  Tvith  manna  adhering  to  it 
under  the  name  of  Taranjabin.     In  the  Concan  ,the  plant  is 
smoked  along  with  Black  Datura,  Tobacco,  and  Ajwdn  seeds 
as  a  remedy  for  asthma* 

Description. — -4.  Maurorum  is  a  low  shrub,  armed  with 
copious  subpatent  hard  pungent  spines,  i  to  I  inch  long  ;  leaves 
simple,  drooping  from  the  base  of  the  spines  or  branches,  oblong 
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obtuse,  rigidly  coriaceous,  glabrous;  flowers  1  to  6,  from  a 
spine  or  on  short  pedicels ;  calyx  glabrous,  ^V  *^  4  ^^^^  >  corolla 
reddish,  three  times  the  length  of  the  calyx ;  pod,  1  inch  long  or 
less,  falcate  or  straight,  constricted  between  the  seeds;  seeds 
kidney-shaped,  greenish  grey,  very  hard. 

Taranjabin  occurs  in  white  grains  or  small  agglutinated 
masses,  mixed  more  or  less  with  the  thorns,  pods,  and  leaves 
of  the  plant ;  it  has  hardly  any  odour ;  the  taste  is  saccharine 
and  afterwards  slightly  acrid. 

Chemical  composition — According  to  Villiers  {CompL  Rend.f 
Ixxxiv.,  35),  Alhagi  manna  after  being  boiled  with  animal  char- 
coal, and  evaporated  to  a  syrup  crystallized  after  some  months 
in  small  brilliant  crystals,  which  on  crystallization  from  alcohol 
formed  large  white  crystals  of  the  formula  C»2H««0»  »  +  H*'0. 
It  is  dextro-rotatory,  its  power  being  +94^48',  or  for  the  sodium 
flame,  +88°  5T.  On  boiling  with  an  acid,  it  is  converted  into 
glucose,  and  its  rotatory  power  is  reduced  to  that  of  glucose, 
viz,,  +53.  It  then  reduces  Fehling's  solution;  nitric  acid 
oxidizes  it  to  mucic  and  oxalic  acids.  Its  melting  point  is  140°. 
It  is  thus  seen  to  be  identical  with  Berthelot*s  melezitose.  It 
crystallizes  in  monocliuic  (clinorhombic)  prisms.  The  mannite 
of  Alhagi  also  contains  cane  sugar,  which  may  be  isolated  by 
treating  the  mother  liquor  of  the  melezitose  with  alcohol,  and 
adding  ether  till  a  slight  precipitate  is  formed.  Crystals  of 
cane  sugar  are  then  deposited.  The  mother  liquor  acts  like  a 
solution  of  cane  sugar  containing  dextro-rotatory  foreign  sub- 
stances which  are  not  fermentable  with  beer-yeast.  {Joum. 
Chem.  Soc.  April,  1877.) 

Commerce, — The  plant  is  collected  in  India.  The  manna  is 
imported  from  Persia  in  skins  and  bags.  Value,  about  10  annas 
a  pound. 

FLEMINGIA  GRAHAMIANA,  W^.A. 

Hab. —  Nilgiris,  S.  Koncan,  Canara.  The  glands  from  the 
pods. 

Vernacular. — Wars  {Arab.). 
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History  and  Collection. — The  plant  yielding  these 
glands  is  a  small  under-shrub.  Mr,  Lawson,  the  Government 
botanist  in  Madras,  who  has  studied  the  genus  Plemingia,  con- 
cludes that  it  is  not   specifically  distinct  from  F.  rhodocarpa. 
Baker.  The  fact  that  the  plant  grows  in  Arabia  and  is  the  source 
of  the  substance  known  as  Wars,  which  first  attracted  attention 
in  Europe  in  1867,  remained  unknown  until  1 884,  when  specimens 
were  sent  home  by  the  British  Resident  at  Aden.     On  the  north- 
erly slopes  of  the  Nilgiri  plateau,  the  fruits  ripen  in  Novem- 
ber, .towards  the  close  of  the   north-east   monsoon,  when  they 
are  covered  with  the   peculiar  garnet-coloured   glands.     The 
drug  is  collected  by  cutting  off  the   clusters   of  pods   from  the 
ends  of  the  branches  and  laying  them  in  the  sun  to  dry  for  one 
or  two  days.     They  are  placed  upon  boards  or  paper,  as  during 
the  process  of  drying  ranch  of  the  powder  falls,  and  would  be 
lost  unless  such  a  precaution  were  taken.     The   pods   are  then 
pressed  or  rubbed   together  by  hand  over  sieves.     The  powder 
is  mixed  with  hairs,  stones  and   pieces  of  stalk ;  it  is   readily 
removed  from  these  impurities  by  finally  passing  it  through  a 
fine  muslin  or  lawn  sieve.     Although  the   plant  occurs  pretty 
frequently  in  Southern  India,  very  little   seems   to  be  known 
by  the  natives  of  its  colouring  or  medicinal  properties,  and 
from  enquiries  made  of  Oanarese  traders  north    of  the  Nilgiris 
and  Tamil  people  to  the  south,  no  information  could  be  gleaned 
of  its  glands  being  a  marketable  article ;  but  at  a  recent  Exhibi- 
tion of  the  Agri-Horticultural  Society  at  Madras,  some  of  the 
powder  was  shown  by  a  native  dyer. 

Characters  and  Tests. — Wars  is  a  granular,  mobile  powder 
of  a  deep  purplish-red  colour,  and  without  any  marked  odour 
or  taste.  Under  the  microscope  it  is  in  the  form  of  cylindrical 
or  subconical  grains  with  oblong  resin-cells  arranged  in  stories 
in  the  interior.  The  powder  ignites  like  lycopodium  when 
thrown  into  the  flame  of  a  lamp.  The  specific  gravity  is  1"87. 
It  is  insoluble  in  cold  water;  when  mixed  together  it  at  first 
floats  on  the  surface,  and  if  left  in  contact,  it  slowly  becomes 
wetted  and  sinks.  If,  however,  it  is  rubbed  up  in  a  mortar 
before  being  added  to  the  water,  or  if  it  is  boiled  in  it,  the 
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glands  become  broken  and  a  bright  yellow  emulsion  is  formed ; 
if  this  emulsion  is  allowed  to  stand,  the  resiuous  matter  will 
subside  and  leave  a  yellov^  sweetish  solution.  The  greater  por- 
tion of  Wars  is  dissolved  by  ether  and  warm  alcohol^  the  re- 
sulting solution  being  of  a  bright  orange-red  colour;  when 
treated  with  caustic  alkalies  the  solution  is  intensely  red.  It 
sinks  in  oil  of  turpentine,  imparting  a  slight  colour  to  it  after  a 
time.  When  rubbed  up  in  a  mortar  with  water  and  the  mix- 
ture submitted  to  distillation,  an  odour  between  that  of  caraway 
and  lemon  was  observed  in  the  distillate,  and  a  greasy  film  in 
the  receiver  indicated  traces  of  volatile  oil  as  its  scarce.  Heated 
in  a  crucible,  it  at  first  blackened,  giving  off  aromatic  vapours^ 
then  intamesced  and  evolved  inflammable  gases  which  burnt 
with  a  smoky  flame ;  when  the  charred  mass  was  destroyed  by 
prolonged  ignition,  a  residue  was'  left  of  a  gray-coloured  ash 
consisting  mainly  of  finely  divided  sand. 

Chemical  composition, — The  resinous  colouring  matter  which 
constitutes  the  chief  part  of  Wars  has  a  brittle  consistence 
when  observed  in  thin  strata.  It  is  soluble  in  ether,  alcohol, 
benzol,  chloroform,  carbon  disulphidie,  acetic  acid,  and  in  solu- 
tions of  potash,  soda,  ammonia,  and  their  carbonates.  It  forms 
soluble  compounds  with  lime  and  magnesia.  It  is  precipitated 
from  its  solutions  in  the  alkalies  by  acids  in  an  apparently 
nnaltered  condition.  Sulphuric  acid  dissolves  it  in  the  cold. 
Heated  with  nitric  acid  it  rapidly  oxidizes,  yielding  yellow- 
coloured  products  and  a  resin  soluble  in  alcohol.  A  solntion  in 
spirit  is  partially  precipitated  by  acetate  of  lead.  Diluted 
alcohol  appears  to  separate  it  into  two  resins ;  a  soluble  one  of 
a  yellow  colour,  and  an  insoluble  one  of  a  deep  red.  Heated 
with  potash  or  soda  an  odour  of  citron  is  evolved.  An  ethereal 
solution  of  the  resin  allowed  to  evaporate  spontaneously 
deposits  a  mass  of  crystals.  The  crystals  are  ofa  lighter  colour 
than  that  of  the  surrounding  red  resin ;  examined  microscopi- 
cally, they  appear  as  crops  of  acicular  prisms  radiating  from  a 
common  centre.  Ether  and  other  liquids  were  added  with  a 
view  to  remove  the  crystals  from  the  resin  or  vice  versa; 
but  all   the  volatile    solvents    tried    resulted  in  forming  a 
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solation  of  both,  and  this  rendered  ihe  separation  an  insnper- 
able  difficalty. 

WaT8  and  Kamala  compared  : — 

Wars.  Kamala. 

Resinous  colouring  matter 72*83  78*19 

Albuminous  matter^  &o 8*20  7*34 

Cellulose  9-50  7*14 

Water 344  8*49 

Ash  (principally  sand)  6*03  3*84 

Volatile  oil trace  trace 

100*00        100*00 

As  a  dye  the  colouring  matter  of  Wars  is  less  in  quantity 
and  inferior  in  quality  to  that  of  Kamala.  Medicinally,  it  is  used 
by  the  Arabs  to  cure  scaly  eruptions  of  the  skin.  [See  Kamala,) 

FLEMINGIA  TUBEROSA,  Dalz. 

Hab. — The  Concan. 
Vernacular » — Birmova  {Mar). 

History,  Uses,  &C. — A  small  trailing  herb  common  in 
grassy  places  after  the  rainy  season ;  it  has  trifoliate  leaves 
studded  with  minute  golden  glands,  and  bears  small  purple  pea- 
like flowers ;  the  pods  contain  a  single  black  seed  which  is 
almost  round.  The  tuberous  roots  are  eaten  by  the  country 
people  either  raw  or  roasted,  and  are  considered  useful  as  a 
remedy  for  dysentery  and  leucorrhoea.  As  a  remedy  for  the 
latter  affectioui  the  native  Christian  women  stew  them  in  wine 
or  country  liquor,  but  they  appear  to  be  equally,  if  not  more,  eflS- 
cient  when  taken  raw.  At  the  country  fairs  and  markets  the 
tubers  are  often  offered  for  sale  at  the  end  of  the  rainy  season, 
in  small  baskets  containing  a  pound  or  so  each. 

Description. — The  tubers  are  ovoid-oblong,  tapering  to  a 
point  at  the  lower  end,  from  two  to  two  and  a  half  inches  in 
length  ;  the  outer  skin  is  of  a  dark-brown  colour  and  is  easily 
removed  by  friction,  exposing  a  smooth  white  surface.     When 
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injured  the  tubers  exude  a  sticky  juice^  which  on  hardening 
becomes  red  and  translucent.  The  taste  is  sweet  and  astrin- 
gent. When  roasted  or  boiled^  the  tubers  lose  much  of  their 
astringency,  and  taste  like  roasted  chestnuts. 

Chemical  composition — • 

Yellow  resin  soluble  in  ether  1*64 

Sugar  and  gum     25*47 

Asparag^n 4*13 

Albuminoids  13*04 

Tannin     trace. 

Starch 40-12 

Cellulose 12-16 

Ash 3-44 

100-00 
The  yellow  pigmental  resin  gave  a  blood-red  colour  with  sul- 
phuric acid,  dissolved  with  red  solution  in  alkalies,  and  was  re- 
precipitated  in  yellow  flocks  by  acids  and  green  with  ferric 
chloride.    The  dried  tubers  afforded  247  per  cent*  of  nitrogen. 

PUERARIA  TUBEROSA,  DC. 

Fig.—Wi^ht  Ic.  t.  412. 

Hab. — Western  Himalaya,  tropical  zone.  W.  Peninsula, 
Orissa. 

Vernacular. — Sural,  Siali  {Hind.),  Ddri,  Gumodi  (Tel), 
Debrelara  (Paharia). 

History,  Uses,  &C. — Roxburgh  remarks  that  the  root  is 
an  immense  tuber,  with  acrid  properties,  and  that  it  is  used  as 
a  cataplasm  to  reduce  swellings  of  the  joints.  O'Shaughnessy 
says  that  it  is  a  native  of  the  Punjab,  and  Oleghorn  states  that 
the  tubers  are  exported  to  the  plains.  It  may  possibly  be  the 
Shurava  of  Sanskrit  writers. 

Description. — The  tubers  of  P.  tuberosa  vary  in  size  and 
shape;  they  are  pyriform  or  spindle-shaped,  ranging  in  size 
from  a  small  pear  to  a  large  turnip ;  they  are  developed  upon  the 


LEGUMINOS^.  425 

roots  of  the  plant,  and  are  composed  of  the  woody  layers  of 
the  root  spread  out  and  separated  by  a  large  addition  of  soft 
cellular  tissue.  The  external  surface  of  the  tuber  is  brown  and 
'  scurfy  from  exfoliation  of  the  tuberous  coat.  The  cut  surface 
is  white  and  spongy,  and  shows  several  concentric  rings  of  woody 
fibres,  and  numerous  well-marked  medullary  rays.  The  taste  is 
somewhat  acrid,  slightly  bitter,  and  very  mucilaginous.  The 
colour  is  not  affected  by  ferric  chloride  or  solution  of  iodine. 

The  following  description  of  the  plant  is  given  in  the  Flora  of 
British  India  : — *'  Stems  shrubby,  the  branches  finely  grey 
downy.  Stipules  minute,  deciduous,  cordate-ovate ;  leaflets 
membranous,  roundish,  ^  to  1  ft.  long,  green,  glabrescent  above, 
densely  clothed  with  whitish  adpressed  hairs  beneath ;  flowers 
in  dense,  virgate,  leafless,  often  paniclcd  racemes,  reaching  6 
to  9  inches  long;  pedicels  very  densely  fascicled  ;  calyx  ^  to  i 
in.  long,  densely  silky ;  corolla  short,  blue,  not  quite  twice  the 
calyx ;  limb  of  standard  orbicular,  distinctly  spurred  ;  pod  2  to 
8  inches  long,  membranous,  flat,  3  to  6-seeded,  clothed  with 
long  grey  silky  bristly  hairs.*' 

Chemical  composition. — The  peeled  tubers  in  slices,  dried  by 
exposure  to  hot  air,  and  reduced  to  powder,  lost  5*21  per  cent, 
of  moisture  at  100®  0.  The  ash  amounted  to  18*01  per  cent. 
No  trace  of  manganese  could  be  detected  in  the  ash. 

By  exhaustion  with  98  per  cent,  alcohol,  a  slightly  yellowish 
tincture  was  obtained,  which  dried  to  a  brittle  mass  easily  re- 
ducible to  a  whitish  powder,  possessing  a  bitter-sweet  taste, 
an.d  partly  soluble  in  boiling  water  with  acid  reaction.  The 
resulting  aqueous  solution  was  neutralized,  and  agitated  with 
chloroform-ether,  but  no  evidence  of  an  alkaloidal  principle 
was  yielded.  The  aqueous  solution  was  then  acidified  and 
agitated  with  ether,  when  a  trace  of  a  resin  was  dissolved.  The 
still  acid  aqueous  solution,  after  driving  ofi  the  dissolved  ether, 
was  Agitated  with  amylic  alcohol.  A  deep  yellowish-brown 
extract  was  obtained,  easily  soluble  in  alcohol,  and  which 
darkened  during  evaporation.  In  cold  water  this  extract  was 
only  slightly  soluble,  with  a  somewhat  bitter  taste.  It  was 
54 
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Bolable  in  alkalies,  and  yielded  a  whitish-yellow  precipitate 
on  the  addition  of  acids. 

The  original  aqueous  solution  was  again  rendered  alkaline 
-and  re-agitated  with  amylic  alcohol.  A  small  amount  of  a 
slightly  bitter  yellowish  extract  was  yielded^  which  failed  to 
afford  any  alkaloidal  reactions^  but  reduced  an  alkaline  copper 
solution  after  previous  boiling  with  a  dilute  acid. 

In  another  experiment  the  powdered  tubers  were  percolated 
with  amylic  alcohol^  and  thepercolate  agitated  with  cold  water  ; 
a  colourless  aqueous  solution  was  obtained^  which  darkened 
during  evaporation,  leaving  a  yellowish  residue.  On  the  addi- 
tion of  cold  water  to  this  extract  a  portion  dissolved,  while  the 
remainder  swelled  up  into  a  soft  mass  similar  in  appearance  to 
recently  precipitated  partly  dried  aluminum  hydrate.  On  heat- 
ing -with  water  this  dissolved,  and  on  concentration,  white 
warty  masses  separated,  which  under  the  microscope  were  seen 
to  be  destitute  of  crystalline  structure.  This  principle  is  pro- 
bably allied  to  inulin,  but  as  far  as  we  are  aware  no  observation 
.  has  hitherto  been  recorded  on  the  solubility  of  inulin  in 
amylic  alcohol. 

The  fresh  tubers  afforded  no  reaction  for  starch.  Saccharine 
matter  was  present  which  reduced  Pehling's  solution.  A  bitter 
principle,  an  easily  oxidizable  resin,  and  a  resin  acid  were  also 
present  in  addition  to  the  principle  which  we  have  mentioned 
as  being  probably  allied  to  inalin. 

URARIA   LAGOPOIDES,  DO. 

Fig.— Burm.  Fl.  Ind.  68,  t.  58,  f.  2. 

Hab. — ^Nipal  and  Bengal  to  Ava. 

Vernacular. — Pithvan  {Hind,),  Chakulia  {Beng.)^  Davala 
{Mar.). 

History,  Uses,  &C. — This  plant  is  of  interest  as  forming 
one  of  the  ingredients  of  the  Dasamula  already  mentioned 
(see  Tribulua  terreatris).  On  this  account  it  is  much  used 
in  Hindu  medicine,  but  seldom  alone.    It  is  supposed  to  have 
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alterative,  tonio,  and  anti-catarrlial  properties.  The  Sanskrit 
name,  Prisniparni,  signifies  *'  spotted  leaf.  "  In  Vedic  times 
the  plant  was  invoked  as  a  goddess.  According  to  Susrata  it 
was  given  to  women  in  the  seventh  month  of  their  pregnancy 
with  milk  to  prevent  abortion.  The  Atharva-veda  informs  us 
that  Prisniparni  kills  the  monster  Kanva,  who  wants  to  eat  the 
germ.  Another  Sanskrit  name  is  Atiguha,  which  signifies 
*'  great  mystery.  " 

Description. — Stems  densely  coespitose,  woody,  slender, 
pubescent ;  petiole  ^  to  1  inch ;  leaflets  many,  of  both  kinds, 
obtuse,  broadly  rounded  at  the  base,  1  to  2  inches  long,  gla- 
brous above,  finely  downy  below;  heads  always  simple,  very 
dense,  1  to  2,  rarely  3  inches  long,  under  1  inch  thick,  bracts 
subpersistent,  distinctly  ciliated ;  pedicels  densely  crinite,  not 
longer  than  calyx  ;  calyx  l-6th  to  l-5th  of  an  inch,  lower  teeth 
setaceous,  densely  plumose,  corolla  scarcely  exserted ;  joints 
1  to  2,  brown,  polished,  finely  pubescent.  (Flora  of  British 
India') 

The  medicinal  properties  attributed  to  this  plant  appear  to 
be  entirely  fanciful. 

Uraria  picta,  Beav.,  Jacq.  Ic,  t.  567.  Vern — Ddbra 
(Hind.),  Sankar-jata  (Beng.),  Prigniparni  (3far.),  Piiavan 
(Quz.)  is  supposed  by  the  Hindus  to  be  an  antidote  to  the 
poison  of  the  Phdrsa  snake  {Echia  carinata) ;  it  grows  along  the 
shady  banks  of  water-courses,  and  l3lossoms  towards  the  end  of 
the  rains.  The  stem  is  erect,  shrubby  and  branched,  3  to 
4  feet ;  leaves  alternate,  petioled,  from  simple  to  pinnate ;  leaflets, 
the  lower  or  single,  are  generally  oblong-ovate,  two  to  three 
inches  long,  and  one  and  a  half  broad,  the  leaflets  of  the  com- 
pound leaves  are  linear  lanceolate,  all  are  obtuse,  entire,  and 
beautifully  clouded  on  the  upper  surface,  below  a  little  reticu- 
lated and  downy;  racemes  terminal,  erect,  rigid,  cylindric, 
hairy,  bracts  of  the  peduncles  chafly,  permanent ;  those  of  the 
flowers  lanceolate,  two  flowered,  falling;  flowers  numerous, 
small,  red  ;  pedicels  incurved  after  the  flowering  time ;  calyx, 
apices  of  the  divisions  incurved  and  bearded,  legume  white  and 
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shining,  consisting  of  from  three  to  six  oval  joints  connected 
by  a  slender  isthmus,  the  incurved  form  of  the  pedicels  presses 
them  so  much  against  the  rachis  that  the  form  is  with  difficulty 
observed;  seed  kidney-shaped,  l-12th  of  an  inch  long,  dull 
yellow.  Th&  medicinal  properties  attributed  to  this  plant 
also  appear  to  be  entirely  fanciful. 

DESMODIUM   GANGETICUM,  DC. 

¥ig.— Wight  Ic.y  t.  271. 

Hab. — The  Himalayas  to  Pegu  and  Ceylon. 
Vernacular, — Sarivan   (ffind.),    Sdlvan   {Guz,),  Daye,   Sal- 
pami  (Mar,), 

History,  Uses,  &C. — This  plant  is  of  interest  as  being 
an  ingredient  of  the  Dasamula  Kvatha  so  often  mentioned  in 
Sanskrit  works ;  it  is  considered  to  be  febrifuge  and  anti-catar- 
rhal.  In  the  Dasamula  it  is  placed  among  the  five  minor  plants 
(see  Tribulus  terresiris),  a  decoction  of  these  is  directed  to  be 
used  in  catarrhal  fever,  cough  and  other  diseases  supposed  to  be 
caused  by  deranged  phlegm.  The  five  major  plants  are  pre- 
scribed in  fever  and  other  diseases  supposed  to  be  caused  by 
deranged  air.  The  ten  together  are  used  in  remittent  fever, 
puerperal  fever,  inflammatory  affections  within  the  chest,  affec- 
tions of  the  brain,  and  many  other  diseases  supposed  to  be 
caused  by  derangement  of  all  the  humours.  (For  further  in- 
formation upon  these  points,  consult  Chakradatta.)  The  San- 
skrit name  is  Shdlaparni,  ''  having  leaves  like  the  ShfiP^  {Slwrea 
robusta).  In  the  Nighantas  the  root  is  described  as  alterative 
and .  tonic,  and  a  remedy  for  vomiting,  fever,  asthma  and 
dysentery. 

Description. — Stems  sub-erect,  reaching  3  to  4  feet  high, 
woody,  slightly  angular,  clothed  with  short  grey  down  upwards, 
leaflet  oblong,  usually  8  to  6  inches  long)  not  more  than  ^  to  ^ 
inch  broad,  rounded  at  the  base,  narrowed  gradually  to  an  acute 
point,  thinly  clothed  beneath  with  adpressed  gray  hairs,  not 
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reticnlate-yenoae;  petiole  \  to  1  inch;  racemes  copious^  ascend- 
ing^ lateral  and  terminal^  the  latter  snblax/6  to  12  inch  long, 
simple  or  with  a  few  short  ascending  branches  in  the  lower 
part;  pedicels  ^^  to  i  inch,  ascending ;  bracts  minute,  setaceous; 
calyx  under  -^  inch,  finely  downy;  teeth  lanceolate;  corolla* 
i  to  ^  inch ;  pod  falcate,  i  to  |  inch  long,  -^to  i  inch  broad, 
6  to  8  jointed,  glabrescent,  or  clothed  with  minute  hooked 
hairs.     (Flora  of  British  India.) 

The  roots  have  a  soft'  thick  bark  and  a  central  woody 
column ;  no  tannin  is  present. 

Chemical  composition, — The  roots  reduced  to  fine  powder 
yielded : — 

Water  at  100-C 10-43  percent. 

Ash 6-20    „      „ 

Petroleum  ether  extract   -62     „      „ 

Ether  extract -47     „     „ 

Alcoholic  „    ....'. 1-07    „      „ 

Aqueous    „    8'76     „      „     ' 

The  ash  contained  a  trace  of  manganese.  The  petroleum 
ether  extract  was  yellowish  green,  oily,  and  deposited  fine 
needles  on  standing:  it  was  partly*  soluble  in  alcohol  with  acid 
reaction  :  the  insoluble  residue  was  white ;  no  alkaloidal  prin- 
ciple was  detected.  • 

The  ether  extract  was  yellowish,  had  an  aromatic  odour,  and 
contained  a  trace  of  oil  and  resin :  it  was  only  partly  soluble  in 
caustic  alkalies,  with  a  deep  yellow  coloration :  no  alkaloidal 
principle  was  present. 

The  alcoholic  extract  contained  a  principle  which  gave  a 
marked  reaction  with  alkaloidal  re-agents :  and  a  yellow  resin 
soluble  in  alkalies  and  reprecipitated  by  acids.  No  reaction 
with  ferric  chloride.  The  aqueous  extract  reduced  Fehling's 
solution ;  on  boiling  it  gave  no  precipitate  with  dilute  acids, 
with  ferrocyanide  of  potassium  and  acetic  acid  a  very  faint 
turbidity  was  produced  :  mixed  with  an  equal  volume  of  abso- 
lute  alcohol  a  very  slight  turbidity  was  occasioned  ;  plumbic 
acetate  and  hydro-acetate  both  gave  a  white  precipitate. 
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Ormocarpum  sennoides,  DC,  Wight  Ic  t.  297,  is  a 
low  shrub  of  the  Western  Peninsula  and  Ceylon,  with  terete 
slender  branches.  The  young  shoots  and  flowering  parts  are 
covered  with  a  soft  glutinous  hair;  the  glutinous  secretion  is  of 
•  a  golden  yellow  colour.  The  leaves  are  pinnate,  leaflets  9  to  17, 
alternate,  oblong-obtuse,  membranous.  The  racemes  are  short 
and  axillarys  3  to  6  flowered,  flowers  yellow.  Pods  2  to  5- 
jointed,  pendulous,  much  contracted  at  the  joints,  muricated,  glu- 
tinous. The  plant  is  called  Kat-morungi  in  Tamil,  Kadunugge 
in  Canarese,  and  Adavimdnaga  in  Telugu ;  a  decoction  of  the  root 
is  used  in  fever  as  a  tonic  and  stimulant^  and  a  liniment  {taila) 
in  paralysis  and  lumbago. 

Desmodium  triflorum,  DC,  Vem.  Sirupullady  (Tam.), 
Moonoodoo-moordoo  (TeL),  Kadalaya  {Hind.),  Koolaliya 
(Beng.),  Ran-methi  (ilfar.),  is  very  common  in  sandy  ground 
under  the  shade  of  trees.  The  leaves  are  used  as  a  galactagogue 
by  native  females  after  confinement ;  they  are  well  washed  and 
ground  with  cow's  milk,  and  taken  daily  in  the  morning. 
They  are.  also  administered  to  children  as  a  remedy  for 
diarrhoea  caused  by  indigestion,  and  in  convulsions.  {P.  8, 
Mootooswamy.)  Roxburgh  remarks  that  the  natives  apply  the 
fcesh  plants  well  bruised^  to  wounds  that  do  not  readily  heal. 

ABRUS  PREiCATORIUS,  Linn. 

Fig. — Blteede,  Sort.  Mai,  viiL  t.  39  ;  Bentl,  and  THm., 
t.  77.  Jamaica  Wild  Liquorice,  Jequirity  (Eng,),  Arbre  a 
chapelets  {Fr.). 

Hab. — ^India  and  other  hot  countries.  The  seeds,  root 
and  leaves. 

Vernacular. — Qunj,  Ghungachi  {Hind.,  Beng.),  G-unjha 
{Mar,)f  Gundumani  (Tarn.),  Chanoti  {Ouz.),  Guri-ginja  (TeL), 
Gulganji  {Can.). 

History,  Uses,  &C. — This  plant  is  mentioned  by  Snsruta 
and  the  older  S^inskrit  writers,  it  must  therefore  have  longll)een 
in  use  jas  a  medicine  among  the  Hindus ;  they  describe  two 
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varieties^  namely,  red  and  'wbite-seeded.  The  seeds  are  said 
to  be  poisonous,  and  are  nsed  internally  in  affections  of  the 
nervous  system^  and  externally  in  skin  diseases,  ulcers,  and  as  , 
an  application  to  fistulas  to  excite  inflammatory  action.  The 
root  is  described  as  emetic.  Examples  of  compoand  medicines 
containing  the  seedsj  extracted  from  S^rangadhara^  Chakra- 
dattd)  and  the  Bhayaprakasa  will  be  found  in  Dutt's  Hindu 
Materia  Medica,  p.  152.  Mahometan  writers  under  the  name 
of  Ain-ed-dik  (cock's  eye)  describe  the  seeds,  and  state  that 
they  are  hot  and  dry,  tonic  and  aphrodisiac.  Their  use  by  gold- 
smiths as  a  weight  is  alluded  to  in  the  following  well  known 
Doha  (couplet)  :— 

Sond  kahe  Bun&r  se,  "  uttum  mh&ri  j^t 

K41e  munh  ki  ghungchi,  aur  tule  hamire  sdth." 

My  rank  is  of  the  highest,  said  the  gold  to  the  goldsmith^ 
shall  I  be  weighed  against  that  black-faced  seed !  Sloane,  in 
1 700,  appears  to  have  been  the  first  to  suggest  the  use  of  Abrus 
root  as  a  substitute  for  liquorice.  Prosper  Alpinus,  who  visited 
Egypt  in  1592,  only  mentions  the  use  of  the  seeds  as  beads, 
and  states  that  they  are  sometimes  eaten,  but  are  very  unwhole- 
some j  he  calls  the  plant  ''  abrus,"  a  name  probably  of  Coptic 
origin,  but  possibly  derived  from  the  Greek  a/Spof ,  pretty.  Greek 
and  Latin  writers  do  not  mention  any  plant  bearing  this  name. 
Dr.  Burton  Brown  (Punjab  Poisons)  records  a  case  in  which  40 
seeds  of  Abrus,  administered  internally,  caused  purging  and 
vomiting,  with  symptoms  of  collapse  and  suppression  of  urine ; 
the  patient  recovered  under  the  use  of  stimulants. 

In  the  Concan  singers  chew  the  leaves  of  the  white-seeded 
variety  as  a  remedy  for  hoarseness ;  they  are  also  chewed  with 
cubebs  and  sugar  to  cure  aphthae  of  the  mouth.  In  spermator- 
rhoea with  bloody  discharges,  equal  parts  of  the  juice  of  white 
Abrus  leaves  and  Henna  leaves  are  rubbed  with  the  root  of 
Holostemma  Rheedii,  cummin^  and  sugar,  and  administered. 
Abrus  seeds  are  said  to  have  been  used  for  centuries  in  Brazil 
as  a  popular  remedy  for  granular  lids  and  pannus,  and  attention 
was  called  to  this  practice  in  Europe  in  1862,  without  apparently 
leading  to  any  experiments  with  the  drug.    Ainslie   says:-^ 
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*'  This  root,  when  dried,  coincides  so  exactly  with  the  liquorice 
root  of  the  shops,  that  it  is. often  sold  for  it  in  the  bazaars  in 
Bengal."  Other  writers  repeat  the  same  statement,  one  which 
we  cannot  confirm,  as  we  consider  the  root  to  bear  very  little 
resemblance  to  liquorice  either  as  regards  appearance  or  quali- 
ties ;  as  pointed  out  by  Mr.  Moidfn  SheriflF,  the  leaves  are  by 
far  the  sweetest  part  of  the  plant,  and  from  them  a  tolerable 
extract  may  be  made,  but  in  most  parts  of  India,  where  true 
liquorice  is  obtainable  in  any  quantity  as  an  article  of  com- 
merce, it  would  be  much  more  expensive  to  collect  them  than 
to  use  liquorice. 

Description. —  Leaves  2  to  3  inches  long,  abruptly  pin- 
nated, leaflets  8  to  20  pair,  linear  oval,  obtuse  at  both  ends, 
glabrous  or  slightly  hairy,  membranous,  deciduous,  |  to  f  of 
an  inch  long,  and  ^  to  ^  of  an  inch  broad,  taste  sweet  and  like 
that  of  liquorice.  Seeds  bright  scarlet,  with  a  black  spot  at  one 
end ;  white,  polished,  smaller  than  a  pea ;  average  weight,  scarlet 
variety  1*75,  black  1*77,  and  white  1-97  grains.  Root  long, 
woody,  hard,  and  much  branched,  seldom  more  than  ^  inch  in 
diameter.  Cortical  layer  very  thin,  reddish-brown;  wood 
yellowish  white;  odour  and  taste  acrid,  hardly  at  all  sweet. 

Microscopic  strxccture. — Within  the  middle  zone  of  the  bark 
is  a  layer  of  sclereuchymatous  tissue.  Liber  fibres  are  scat- 
tered through  the  interior  of  the  cortical  tissue,  but  do  not  form 
wedge-shaped  rays  as  in  liquorice. 

The  seeds  have  been  examined  by  Dr.  D.  D.  Cunningham 
of  Calcutta.  {Ind.  Med,  Gaz.,  1882.)  Proceeding  from  with- 
out inwards  he  found — Ist,  a  single  layer  of  thick-walled,  colum- 
nar cells  containing  colouring  matter,  each  cell  dilated'  peri- 
pherally, and  in  many  cases  having  a  slight  basal  bulbosity. 
The  peripheral  dilated  portion  was  observed  to  be  cut  up  into 
a  number  of  more  or  less  cuneate  portions ;  2nd,  a  thick  stratum 
of  smair cells,  with  thick  walls  and  irregular  sinuous  outlines; 
3rd,  a" thick  stratum  of  large  thin- walled  cells;  Uh,  a  thin  stra- 
tum of  small  also  thin-walled  cells;  Sth,  a  stratum  of  elongated 
thin-walled  cells;  .6^,  a  stratum  of  thickened  cells,  two  or 
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three  layers  deep ;  *7ih,  a  single  row  of  minute  thin-walled  cells 
of  more  or  less  cubical  contour^  8ih,  a  stratum  of  thick  walled 
cells  with  dense  yellowish^  granular  contents ;  Qthy  a  stratum  of 
thickened,  more. or  less  parenchymatous  cells,  with  mere  traces 
of  cavities  or  contents.  The  cotyledons  are  composed  of  large, 
thick-walled  cells  containing  granular  matter  and  oil  globules. 
The  central  cavities  of  the  cells  communicate  by  a  system  of 
processes  which  pass  through  the  cell  wall  and  are  met  by 
similar  processes  from  the  neighbouring  cells. 

Chemical  composition  and  Physiological  action  .^ — The  seeds  of 
jequirity  contain  a  substance  which^  as  is  well  known^  wheni 
extracted,  as  in  a  watery  infusion,  produces  a  local  irritation 
and  inflammation  of  the  conjunctiva^  which  has  been  utilized  in 
practical  medicine  for  the  cure  of  granular  lids  and  of  pannus. 
Its  employment  in  these  conditions  has  not^  however,  been 
found  to  be  so  beneficial  as  at  one  time  was  thought  probable^ 
so  that  at  the  present  time  jequirity  may  be  said  to  possess 
chiefly  a  scientific  interest— one^  as  I  shall  indicate,  of  possibly 
great  significance.  Investigations  into  the  exact  nature  of  the 
poison  have  not  been  wanting^  and  the  knowledge  obtaibed 
from  them  has  gone  through  many  curiOus  phases. 

From  the  researches  of  Sattler,  Cornil,  and  Berlioz,  it  was 
concluded  that  the  irritant  action  of  jequirity  was  due  to  a 
special  bacillus  which  grew  in  the  infusion  of  the  seeds,  and  was 
called  the  jequirity  bacillus.  Contrary,  however,  to  the  beha- 
viour of  liquids  containing  specific  bacteria,  the  physiological 
activity  of  the  infusion  of  abrus  seed  was  totally  destroyed  by 
heating  it  to  the  boiling  point  of  water  (Klein) ;  and,  following 
this  result,  Warden  and  Waddellt  separated  from  the  seed 
a  body  they  called  '^  abrin,^'  which  was  a  proteidbody,  and  which 
possessed  the  physiological  properties  of  jequirity.  Further- 
more, although  these  observers  found  bacteria  in  the  local  lesions 
produced  by  jequirity,  these  organisms  were  of  various  kinds, 

*  From  a  report  by  Dr.  Sidney  Martin,  presented  to  the  Scientific  Grantt 
Oommittee  of  the  British  Medical  Association,  Brit.  Med>  Journal,  July  27. 
t  "The  Non-Bacillar  Nature  of  Abrus  Poison/'  Calcutta,  1€84. 
56 
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and^  after  caltivation  and  separatioiij  were  fonn^  to  hare 
none  of  the  poisonous  properties  of  jequiritj.  To  dispose  at 
once  of  this  idea  of  the  bacterial  natare  of  jequirity  poison^ 
I  may  say  that  in  my  experiments^  using  a  pore  product^  I  have 
found  no  bacteria  present  in  the  local  lesions,  either  in  those  . 
produced  at  the  seat  of  injection  or  in  those  produced  internally 
in  the  peritoneum  or  alimentary  canal.  The  sections  were 
stained  by  Gram's  method. 

We  must  look,  therefore,  to  the  proteid  or  pi:oteids  present 
in  the  seed  for  the  poison  of  jequirity.  Warden  and  Waddell'a 
'abrin"  as  described  by  them,  did  not  possess  yery  definite 
characteristics ;  it  was  called  a  Vegetable  *'  albumin/'  but  evi* 
dently  did  not  belong  to  this  class,  as  it  was  precipitated  by 
acetic  acid.  In  1886^  I  separated  and  examined  the  proteids 
present  in  the  seeds,  and  obtained  the  following  results* — ^both 
of  the  proteids  separated  possessing  poisonous  properties. 

Nature  of  Jequirity  Poison. — The  seeds  contain  two  proteids — 
a  globulin  and  an  albumose.  The  globulin  is  soluble  in  15  per 
cent,  sodium  chloride  solution,  and  coagulates  by  heat  be- 
tween 75®  and  80°  0.  Like  other  members  of  its  class,  it  is 
precipitated  from  solution  by  saturation  with  sodium  chloride 
and  magnesium  sulphate.  It  belougs  to  what  I  have  described 
elsewhere  as  the  vegetable  paraglobulins.t  The  albumose  is 
soluble  in  water,  is  not  precipitated  by  boiling,  but  is  thrown 
down  by  nitric  acid,  the  precipitate  being  soluble  on  heatiug 
the  solution  and  coming  down  again  on  subsequeut  cooling, 
this  being  the  characteristic  reaction  of  the  albumose  class. 
This  body  also  gives  the  '^  peptone  *'  reaotioH)  namely,  a  pink 
coloration  with  copper  sulphate  and  caustic  potash. 

For  the  investigation  of  the  physiological  action  of  these  two 
proteids,  the  mode  of  separation  from  the  seed  is  important, 
because,  as  I  shall  discuss  subsequently,  it  is  a  question  whe« 
ther  these  proteids  are  of  themselves  poisonous,  or  produce 
their  toxic  effects  by  having  a  non-proteid  body,  as  it  were, 

♦  Proo.  Rop.  Soo>,  vol.  42,  p.  381. 
tProc.  Fhysioloff.  8ao.,  1887. 
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tacked  on  to  them — in  fact  a  body,  possibly  alkaloidal  in 
nature^  not  completely  separated  from  the  proteid  in  the 
preparation  of  the  pure  poison. 

The  globulin  is  separated  by  extracting  the  crushed  and 
decorticated  seed  with  15  per  cent,  sodium  diloride  solution^ 
and  precipitating  the-  clear  filtrate  by  saturation  with  solid 
sodium  chloride  after  acidulating  with  acetic  acid.  The  pre- 
cipitate of  globulin  with  part  of  the  albumose  is  mixed  with 
distilled  water,  and  dialysed  in  running  water  for  several  days. 
The  globulin  is  in  great  part  thrown  down  in  the  dialyser, 
while  the  albumose  remains  in  solution.  The  globulin  is  now 
removed  by  filtration,  and  washed  with  distilled  water  (previ- 
ously boiled  to  sterilise  it)  for  two  days,  in  order  to  remove 
any  albumose  or  sodium  chloride  clinging  to  the  precipitate, 
the  absence  of  the  albumose  being  tested  by  the  washings 
giving  no  reactions  for  a  soluble  proteid,  and  the  absence  of 
the  salt  by  a  negative  reaction  with  silver  nitrate.  The  glo- 
bulin is  then  removed  from  the  filter  and  dried  over  sulphurio 
acid..  Prepared  in  this  way,  it  is  a  whitish-yellow,  amorphous 
powder,  soluble  for  the  most  part  in  15  per  cent,  sodium  chlo- 
ride, and  giving  the  reactions  previously  described.  In  the 
dried  state,  it  may  be  kept  for  a  long  time  without  losing  its 
physiological  properties.  Specimens  prepared  for  more  than 
fifteen  months  areas  active  now  as  when  first  dried.  This  fact 
is,  indeed,  only  in  accordance  with  the  behaviour  of  other  dried 
proteids;  they  can  be  kept  an  indefinite  time  in  the  dried  state 
without  Undergoing  any  chemical  change. 

The  albumose  was  prepared  by  making  a  concentrated 
watery  extract  of  the  seeds,  and  filtering  the  clear  infusion 
direct  intd  an  excess  of  absolute  alcohol, -thus  throwing  down 
both  proteids  as  a  white  precipitate.  After  a  few  days  the 
precipitate  was  removed,  redissolved  in  water,  and  reprecipi- 
tated  by  alcohol,  this  process  being  repeated  at  intervals  of  a 
few  months.  The  precipitate  was  allowed  to  stand  nnder 
alcohol  for  about  eight  months  or  longer,  at  the  end  of  which 
time  the  globulin  waiS  completely  coagulated,  while  the 
albumose  was  still  soluble  in  water.  Dried  over  sulphuric  acid» 
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the  residue  was  a  yellowish-brown,  amorphous  powder^  con- 
sisting of  coagulated  globulin  and  unaltered  albumose.  ' 

Physiological  Action  of  the  Proteids  of  Jequirity* — For  sub- 
cutaneous injection,  and  for  instilling  into  the  eye  a  solution 
of  the  proteids  was  made.  The  globulin  was  dissolved  in  15 
per  cent,  sodium  chloride  solution/ and  the  albamose  in  dis-< 
tilled  water  or  normal  saline  fiolution  (0*75  per  cent.  NaCl). 
Previous  to  using  these  liquids  6r  solvents,  they  were  well 
boiled  to  sterilise  them,  and  then  cooled.  A  weighed  quantity 
of  the  proteid  was  then  dissolved  and  used  in  the  experinbent; 
or  a  solution  of  the  proteid  was  made,  and  the  quantity  present 
was  estimated. 

Local  Action  on  the  Eye. — A  watery  infusion  of  the  seeds 
when  instilled  into  the  eye  produces,  as  is  well  known,  severe 
inflamimation  with  purulent  discharge;  and  it  is  this  action 
wfdch  is  both  beneficial  in  the  treatment  of  granular  lids  and  of 
paonus.  Both  the  globulin  and  the  albumose  of  jequirity  possess 
this  property.  Thus  in  one  experiment  2  milligrams  of  the  solid 
globulin  (containing  some  coagulated  proteid)  were  placed  on  the 
inner,  surface  of  the  left  eyelid  of  a  large  rabbit.  In  seventeen 
hours  and  three-quarters  the  conjunctiva  was  reddened  and 
slightly  swollen;  there  was  no  chemosis,  but  there  was  a  clear 
serous  discharge.  In  twenty-four  hours,  there  was  intense 
purulent  ophthalmia,  with  subconjunctival  ecchymosis:  the 
cornea  being  quite  clear.  The  purulent  discharge  lasted  till 
the  death  of  the  animal,  eighty* three  hours  after  inoculation; 
the  animal  being  apparently  ill  for  about  four  hours  before 
death.  At  the  post-mortem,  there  was  severe  subconxunctival 
hemorrhage,  with  oedema  round  the  eyeball.  If  the  dose  be 
smaller,  the  animal  does  not  die  after  eye  inoculation,  nor  doHBS 
it  suffer  from  any  general  symptom ;  but  local  inflammation 
and  oedema  with  purulent  discharge  always  follow  in  about 
sixteen  or  seventeen  hours. 

*  The  action  of  the  globulin  wat  investigated  in  co-operation  with  Dr. 
Wolfenden ;  for  the  account  of  the  albumose  I  alone  am  responsible.  Tha. 
results  are  published  in  two  papers  in  Proc,  Roy.  Soe,,  May  1889. 
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One  milligram  of  the  albumose  dissolved  in  two  minims  of 
sterilised  distilled  water,  when  placed  on  the  eye  of  a  rabbit 
produced  in  less  than  twenty-four  hours  severe  conjunqtivitis 
with  chemdsis^  and  left  at  the  end  of  six  days  a  steamy,  cornea 
with  leacomata  and  subconjunctival  ecchymosis.  The  animal 
showed  no  symptoms  of  poisoning.  Both  globulin  and  albumose 
therefore  possess  this  property  of  producing,  severe  conjunc- 
tivitis. 

General  Action  on  (he  Body.— The  symptoms  produced  by 
the  subcutaneous  injections  of  the  proteids  of  jequirity  are  those 
which  have  been  described  by  Drs.  Warden  and  Waddell. 
The  action  of  the  globulin  is  not,  however,  quite  identical  with 
that  of  the  albumose.  In  the  first  place,  the  globulin  is  more 
poisonous  than  the  albumose.-  In  rats,  for  example,  10  milli- 
grams of  globulin  per  kilo  of  body^weight  is  a  fatal  dose,  and 
in  the  same  animals,  60  milligrams  of  albumose  per  kilo  of 
body-weight. 

If  the  above  mentioned  dose  of  globulin  be  iiqected  into  a 
rat,  symptoms  of  poisoning  begin  to  appear  in  about  six  hours ; 
the  animal  them  seems  a  little  languid,  and  in  a  condition  im- 
possible to  distiuguish  from  sleepiness.  It  continues  in  this 
state,  making  no  voluntary  movement^  irresponsive  to  slight 
external  stimuli,  and  with  half  shut  eyes.  It  lies  huddled  up 
in  its  cage,  the  breathing  becomes  more  rapid,  and  bloody 
motions  are  passed  shortly  before  death,  which  occurs  in  about 
twenty-four  hours  after  inoculation.  If  the  animal  is  with 
young,  it  aborts.  Past-mortem,  there  are  signs  of  oedema  and 
punctiform  ecchymosis  at  the  seat  of  injection,  and  punctiform 
ecchymosis  also  beneath  the  peritoneum,  and  sometimes  in  the 
lungs.  The  intestines  are  congested,  and  sometimes  greatly 
inflamed;  the  adenoid  patches  in  the  mucous  membrane  are 
swollen,  and  submucous  ecchymoses  are  often  seen.  The  blood 
sometimes  remains  fluid  for  a  long  time,  and  is  sometimes  coa* 
gulated.  The  symptoms  of  poisoning  by  the  albumose  and  the 
post'tnortem  signs  are  similar  to  those  described  as  produced 
by  the  globulin. 
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It  may  be  poiated  out  that  there  are  no  symptoms  referable 
to  definite  lesions  of  the  organs^  except  the  ocenrrence  of  bloody, 
motions  due  to  gastro-enteritis*  The  sleepiness^  in  gradually 
increasing  coma,  may  be  explained  by  an  effect  on  the  cerebrum ; 
as  there  is  not  sufficient  dilatation  of  the  vessels  of  the  abdo- 
minal organs  to  explain  the  occurrence  of  coma  by  drainage  into 
tb^  *' splanchnic  area,"  the  occurrence  of  rapid  breathingt 
which  is  produced  chiefly  by  the  globulin,  may  be  explained 
by  an  affection  of  the  respiratory  centre.  The  only  early  symp- 
tom of  abrna  poisoning  is  a  fall  of  body  temperature,  and  this 
is  produced  both  by  the  globulin  and  the  albumose. 

This  lowering  effect  of  the  jequirity  proteids  on  body  tem- 
perature was  noticed  in  cats  by  Warden  and  Waddell.  It  is 
important,  when  taken  in  considjeration  with  the  .fact  that 
rattlesnake  venom  produces  a  similar .  effect  (Weir-ilitohell 
and  Beichert),  and  that,  on  the  other  hand,  animal  albumoses 
and  peptones  have  been  shown  by  Ott  and  Colmar^  to  produce 
fever  in  mammals. 

Effect  of  Heat  on  the  Activity  of  Jequirity  Proteids,^ 
Boiliiig  the  liquid  destroys  the  activity  of  the  infusion  of  jequi- 
rity seeds.  This,  as  has  been  mentioned,  is  an  argument 
against  the  bacterial  nature  of  the  poison.  It  was  desirable  to 
t0st,  however,  with  exactness  at  what  temperature  this  activity 
was  permaneiitly  destroyed.  For  this  purpose  solutions  of  the 
globulin  and  albumose  were  momentarily  heated  up  to  50^,  60^, 
75°,  80°,  85°,  C.  before  being  used  for  inoculation.  In  each 
separate  series  of  experiments  an  unheated  solution  oif  proteid 
was  also  inoculated,  in  order  to  have  a  control,  and  a  lethal  dose 
was  always  used.  For  the  details  of  these  experiments  the 
papers  in  the  Proceedings  of  the  Boyal  Society,  already  quoted, 
must  be  referred  to.  Suffice  it  to  say  here  that  the  results  ob- 
tained were — (1)  that  the  activity  of  the  globulin  was  perma- 
nently destroyed  by  momentarily  heating  its  solution  to  between 
75°  and  80°  0.,  that  is,  about  its  coagulation  temperature,  while 
the  solution  of  albumose  had  to  be  heated  up  to  85°  C,  before 

*^ournal  of  Physiology,  vol.  viii.,  p.  218. 
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the  activity  of  the  proteid  was  destroyed;  (2)  that  momentary 
heating  of  the  solution  to  above  50°  C,  but  below  75°  in  the  case 
of  the  globulin,  and  85  ^  in  the  case  of  the  albnmose^  weakened 
the  activity  of  the  proteid  without  destroying  it. 

The  conclusions  therefore  arrived  at  regarding  the  jequirity 
poison  may  be  thus  summarised: — 

.  1.     The  toxic  action  of  the  jequirifcy   {Abrus  precatorius) 
resides  in  two  proteids — a  globulin  and  an  albumose. 

2.  Both  these  proteids  produce  nearly  the  same  effects, 
namely^  local  oedema  and  ecchymosis  at  the  seat  of  inoculation, 
with  ecchymosis  in  the  serous  membranes,  and  gastro-enteritis, 
the  blood  in  many  cases  remaining  fluid.  The  general  symptoms 
are  a  gradual  sleepiness,  ending  in  coma,  with  rapi  J  onset  of 
rigor  mortis. 

3.  That  both  portions  have  a  remarkable  lowering  effect  on 
the  body  temperature ;  the  globulin,  at  the  same  time,  producing 
rapidity  of  breathing,  while  the  albumose  does  not  have  this 
effect  to  the  same  degree. 

.  4.    That  the  activity  of  both  proteids  is  destroyed  by  a  tem- 
perature below  the  boiling  point  of  water;  the  globulin  between 
75°  and  80°  C.  and  the  albumose  at  85°  C,  while  temperatures  - 
below  these  points  but  above  50°  C.  diminish  the.  poisonoua 
activity. 

Relation  of  the  Abrus  Poison  'to  Snake  Venom. — It  is  chiefly 
due  to  the  researches  of  Weir-Mitchell  that  the  poisonous 
principles  of  snake  venom  have  been-  shown  to  be  of  an  albumi- 
noid nature.  In  the  latest  publication  on  the  subject  Weir- 
Mitchell  and  Reichert'i'  affirm  as  the  result  of  their  analyses  and 
experiments  that  the  poisonous  proteids  present  are  of  two 
kinds — a  globulin  and  a  peptone,  or  peptone-like  body ;  that 
all  kinds  of  venom  contain  these  two  bodies,  although  in  vary- 
ing proportions,  speaking  generally,  the  globulin  being  greater 
•  in  proportion  to  the  "peptdne**  in  viperine  snakes  (such  as  the 
rattlesnake),  and  the  peptone  being  in  greater  proportion  in  the 

**'  Researches  upon  the  Venom  of  Poisonous  Serpents/'  Philadelphift,  1885. 
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colabrine  dnakes,  sacli  as  the  cobra;  that  both  the  globulin 
and  peptone  of  the  venom  are  poisonous,  producing  practically 
tlie  same  general  symptoms^  but  with  this  exception  (and  a 
noticeable  one  it  is),  that  the  great  local  ecchymosis  and  inflam- 
mation of  snake-bite  is  due  to  the  globulin  present  in  the  venom 
and  not  to  the  "  peptone/* 

For  reasons  which  1  have  detailed  elsewhere,*  it  seems  to  me 
that  Weir-Mitchell  and  Reichert's  venom  '*  peptone '*  is  not  a 
true  peptone,  but  bBlongs  to  the  albumose  class  of  proteid  bodies* 
The  relation  of  abrus  poison  to  snake  venom  is  now  apparent. 
Abrus  «eed  contains  two  poisonoas  proteids — a  globulin  and 
an  albnmoae — ^which  both  produce  local  oedema  and  ecchymosis. 
Rattlesnake  venom  also  contains  a  globulin  and  a  peptone-like 
body  (probably  an  albumose),  the  former  of  which  produces 
local  ecchymosis  and  inflammation.  The  resemblance  is  further 
strengthened  by  the  fact  that  heat  diminishes  the  activity  of 
both  abrus  poison  and  of  snake  venom ;  but  in  this  respect 
abrus  poison  seems  to  be  more  sensitive  than  venom.  Thus^ 
even  after  boiling  and  filtering,  rattlesnake  venom,  if  given  in 
sufficient  dose,  is  fatal ;  and  cobra  venom  is  still  active  (although 
,  permanently  destroyed  by  boiling  for  half  an  hour)  while,  with 
abrus  proteids,  a  momentary  heating  of  the  globulin  in  a  solu- 
tion lip  to  80°  C,  is  sufficient  to  destroy  its  activity,  while  with 
the  albumose  the  destroying  temperature  is  85°  C*  Rattlesnake 
venom,  like  abrus  poison,  also  lessens  the  body  temperature. 
The  great  difierence,  however,  between  snake  venom  and  abrus 
poison  rests  in  the  fact  that  venom  produces  local  paralysis 
and  general  convulsions,  while  abrus  has  no  such  effect.  Abrus 
seems  to  afiect  the  cerebral  hemispheres,  producing  stupor^ 
ending  in  coma. 

It  is  evident,  therefore,  that  while  abrus  poison  bears  some 
resemblance  to  snake  venom  it  is  far  from  being  identical 
with  it. 

Nature  of  Abrus  Poison, — At  present  it  is  not  explicable 
why  proteids  should  be  poisonous ;  why,  when  injected  sub- 

♦  Froc.  Roy,  Soc,  May,  1889. 
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cutatieonsly  or  into  the  venoas  sTStem^  they  shonid  cause  death* 
And  so  anomaloas  does  the  toxic  power  of  these  bodies  seem 
that  we  are  bonnd  to  consider  whether  a  proteid  is  of  itself 
poisonous  or' possesses  toxic  properties  by  virtue  of  some  agent 
or  body  tacked  on  to  it  or  formed  from  it.     Such  an  agent 
associated  with  a  proteid  would  be  called  a  "  ferment."   We 
know   that  the  ferments  used  in  digestion  are  normally  asso- 
ciated with  proteids,  although  Cohnheim  claimed  that  he  had 
separated   ptyalin   from   all   associated   proteid^   and  Briicke 
stated  the  tsame  of  pepsin ;  and  even  granting  that  these  two 
ferments  may  be  separated  from  their  associated  proteids  the 
fact  remains  that  ferments  are  in  nature  closely  linked  with  albu- 
.  minoid  bodies.    What  characteristic  of  unorganized  ferments, 
we  may  fairly  ask,  are  present  in   abrus  poisons  which  would  ^ 
lead  to  the  supposition  that  what  might  be  called  a  '^ toxic'' 
ferment  is  present  ?     The  unorganized  ferments  known  alter 
the  constitution  of  the  bodies  on  which  they  act,  the  digestive 
ferments  acting  on  proteids,  amyloids,  and  fats,   while  other 
ferments,  such  as  the  fibrine  ferment  and  the  curdling  ferments, 
cause  .the   proteids  on  which  they  act  to  assume  a  solid  form. 
All  these  ferments  have  certain  characteristics  common  to  all ; 
their  action  is  increased  by  a  moderate  heat  and  permanently 
destroyed  by  boiling  their  solutions ;  and  their  activity  is  not 
apparently  diminished  after  they  have  produced  their  effect. 

Prom  this  it  will  be  seen  that  the  fact  which  would  point  to 
abrus  poison  being  a  ''  toxic''  ferment  is  the  fact  that  its  activity 
is  permanently  destroyed  by  a  moist  heat  below  100®  0.  Farther 
than  this  we  cannot  at  present  go.  Abrus  globulin  and  albnmose 
possess  neither  a  proteolytic  nor  amylolytic  action,  whatever  the 
reaction  of  the  digestive  mixture  may  be.  The  fact  that  the 
activity  ofthe  globulin  is  destroyed  at  about  its  coagulation  tempe- 
rature would  seem  to  point  to  an  alteration  in  the  constitution  of 
proteid  as  the  cause  of  the  loss  of  poisonous  activity;  but  this 
again  is  the  temperature  at  which  ferments  are  destroyed.  No 
evident  efiect,  chemical  or  physical,  is  noticed  if  the  albumdse 
be  heated  up  to  85®  C.  or  even  boiled,  yet  its  toxic  activity  ia 
at  once  and  for  ever  destroyed.  This  may  point  to  a  ferment 
66 
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associated  with  the  albumose ;  bat  until  we  know  the  chemical 
constitation  of  the  proteid  molecule  we  cannot  assert  that  this 
degree  of  heat  does  not  so  alter  the  construction  as  to  prevent 
the  development  of  the  toxic  action.  In  this  uncertain  condi- 
tion the  matter  must  at  present  rest.  It  may  be  considered 
that  the  toxic  action  is  not  due  to  the  proteid  nor  to  a  ferment 
attached  to  it,  but  to  some  chemical  toxic  body  carried  down 
with  the  proteid  in  its  preparation.  The  effect  of  heat  on  the 
toxic  activity  of  abms  would  seem  at  once  to  dispose  of  this 
view.  Toxic  bodies,  such  as  ptomaines  and  leucomaines, 
formed  from  proteids,  are  not  so  sensitive  to  heat  as  the  abrus 
poison ;  and  if  the  details  of  the  preparation  of  abrus  globulin 
and  albumose  be  referred  to  it  will  be  seen  that  the  prolonged*, 
dialysis  in  running  water  and  the  long  extraction  of  the 
albumose  by  alcohol  preclude  the  presence  of  any  crystalline 
product  in  the  residue  obtained. 

The  concentrated  aqueous  infusion  of  abrus  root  has  a  dark 
brown  colour,  and  a  somewhat  acrid  taste  accompanied  by  faint 
sweetness.  When  it  is  mixed  with  an  alkaline  solution  of  tar- 
trate of  copper,  red  cuprous  oxide  is  deposited  after  a.  short 
time;  hence  we  may  infer  that  the  root  contains  sugars  One 
drop  of  hydrochloric  or  other  mineral  acid  mixed  with  the 
infusion  produces  a  very  abundant  flocculent  precipitate,  which 
is  soluble  in  alcohol.  If  the  infusion  is  mixed  with  a  very  little 
acetic  acid,  an  abundant  precipitate  is  obtained,  bat  is  dis* 
solved  by  an  excess.  This  behaviour  is  similar  to  that  of  gly- 
cyrrhizin*  The  leaves  contain  a  sweet  principle  similar  to  that 
ofi  liquorice.  [Pharmacogwiphm.)  Warden  and  Waddell  have 
pointed  out  that  the  stems  and  roots  of  the  Abrus  plant  possess 
toxic  properties  similar  to  the  seeds.  This  fact  is  of  impor- 
tance when  it  is  remembered  that  the  roots  are  referred  to  in 
the  Fhawiacopma  of  India  as  a  substitute  for  liquorice. 

Dr.  Warden  has  succeeded  •  ifi  isolating  an  acid  from  the 
seeds,  which  he  represents  by  the  formula  C^*  H^*  N'  O*,  and 
has  named  ahric  acid.  Be  also  obtained  a  small  quantity  of 
pungent  volatile  oil>  but  both  these  substances  proved  to  be 
inert. 
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Toxicology. — The  Cattle  Plague  Commission,  in  their 
repoi-t  dated  1870,  remarked  that  a  large  proportion  of  the- 
criminal  cases  of  cattle-poisoning  are  effected  through  the 
agency  of  Abrus  seeds.  In  1873,  Dr.  Center  drew  speciaJ 
attention  to  this  fact ;  and  more  extended  inquiry  showed  that 
this  practice  was  common  throughout  the  greater  part  of 
India.  The  Chamar  or  '^  Skinner  ^'  caste  are  the  class  who 
mostly  practise  this  mode  of  poisoning,  and  although  their 
object  usually  is  to  obtaia  a  supply  of  hides,  they  have  beeu 
known  to  use  these  seeds  for  the  purpose  of  committing 
murder.  These-  people  prepare  small  spikes  by  soaking  tha 
seeds  ia  water  and  pounding  them ;  these  ar«  dried  in  the  sun, 
oiled  and  sharpened  upon  a  stone,  so  that  when,  fixed  loosely  in 
a  handle  they  can  be  driven  beneath,  and  left  in  the  skin  of  an 
animal  They  are  called  by  the  natives  sui  (needles)  or  sutari 
(awls).  (Conf.  Ann,  Bepts.  of  the  Cliem.  Examiners  of  Bengali 
and  N.'-W.  Provinces  from  1874  w^  to  dale.) 

Dr.  Warden*  says  : — "  The  preparation  of  '  snis'  is  an  opera^ 
tion  which  apparently  requires  some  little  skill;  and  the 
following  particulars  are  ixom  an  article  in  the  Police  Gazette 
for  December  1880,  communicated,  I  believe,  by  an  officer  in 
the  Police  Department,  who  obtained  his  information  from  a 
Chamar  prisoner  in  the  Patna  Jail,  who  prepared  '  spikes ' 
before  him,  with  one  of  which  a  bullock  was  stabbed  in  the 
back  of  the  neck,  death  ensuing  on  the  second  day.  The  shell 
of  each  seed  is  carefully  broken  and  removed,  and  the  seeds 
softened  by  soaking  in  water,  and  pounded  ou  a  stone  in  order 
to.  form  a  paste.  The  lump  of  paste  is  then  rolled  with  the 
palm  of  the  hand  on  the  stone,  until  it  is  of  a  cylindrical  shape 
with  a  sharp  point.  The  point,  about  J  of  an  inch  long,  is  then 
cut  off  and  forms  the  'sui/  or  '  sutari,^  as  it  is  termed  in  some 
districts,  from  its  resemblance  bo  the  point  of  a  cobbler's  awl.. 
After  half-a-dozen  or  more  'sutaris'  have  been  made,  some 
straw  is  cut  into  lengths  of  about  2\  inches^  and  a  'sutari* 
inserted  in  each  end  ;  the  straws  are  then  put  in  the  sun  to  dry^ 
care  being  taken  that  the  '  sutari '  points  are  not  injured.     As 

♦  Notei  on  the  leedt  of  the  Abrus  precatorius.—Ind,  Med,  Gazett    loti  . 
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soon  as  a  'sntari'  is  tboronglily  dry  and  hard^  the  point  is 
'  edged '  on  a  brick,  after  which  it  is  soaked  in  some  animal 
fat  for  a  nighty  and  the  instrument  is  ready.  Occasionally  the 
point  of  the  'sutari'  is  slightly  carved.  Snis  weigh  on  an 
average  1 J  to  2  grains^  and  vary  in  coloar  from  dirty  white  to 
dark  brown  or  nearly  black.  A  handle  of  wood  is  then  made, 
abont  3  to  3^  inches  long,  and  like  the  handle  of  a  bradawl. 
At  the  end  of  the  handle,  which  is  about  an  inch  in  diameter, 
two  holes  are  drilled,  about  \  to  }  of  an  inch  in  depth,  and- 
about  }  of  an  inch  apart,  and  into  each  hole  the  thick  end  of  a 
^  dutari^  is  pressed)  a  piece  of  cloth  being  first  spread  over  the 
holes  in  order  to  afford  a  firmer  hold.  Bamboo  wood  is  fre-  . 
qnently  used  for  a  handle,  a  small  cane  being  selected,  and  a 
portion  cut  off  so  as  to  include  two  joints :  one  joint  has  the 
holes  drilled  for  receipt  of  the  *  spikes/  while  the  other  is 
sometimes  removedj  exposing  the  cavity  of  the  bamboo,  in 
which  the  spare  'sutaris'  are  kept  wrapped  in  a  rag.  The 
blow  given  with  the  instrument  is  delivered  with  great  force, 
so  that  the  whole  of  the  sutari  protruding  from  the^end  of  the 
handle  is  driven  into  the  flesh ;  any  attempt  to  withdraw  the 
'sutari'  by  pulling  at  the  piece  sticking  out,  invariably 
breaks  it,  a  portion  being  left  in  the  wound.'' 

**  In  some  cases  auia  are  made  with  the  milky  juice  of  the 
Calotro'pis  gigantea  instead  of  with  water,  and  the  effect  is  then 
supposed  to  be  more  rapid.  Metallic  mercury,  dhatura, 
aconite  and  arsenic  are  also  occasionally  added.  When  the 
subject  of  8ui  poisoning  first  engaged  attention  there  was  a 
suspicion  that  snake  venom  might  possibly  be  the  active  agent, 
but  this  was  shown  to  be  incorrect.'' 

'  "  A  few  cases  have  been  recorded  in  which  '  sui '  wounds 
have  proved  fatal  in  the  human  subject.  In  the  Bengal  Police 
Report  for  December  1880,  the  following  note  occurs:  'In 
1871  a  man  was  murdered  by  a  sutari  being  driven  into  his 
side  ;  lately  another  man  was  wounded  by  a  sutari  while 
asleep,  and  died  from  lock-jaw  ;  a  third  man  was  wounded  with 
a  sutari,  but  escaped  death  by  the  affected  part  being  excised. 
This  man's  cousin,  however,  died  from  the  effects  of  a  sutari 
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.being  driven  into  his  cheek.  .  The  offenders  in  these  cases 
were  saspected  to  be  Chamars^  who  being  popr  and  of  low  caste, 
can  be  induced  to  undertake  such  acts  of  assassination  for 
small  remuueration/  ^^ 

'^  Mr.  W.  -Sutherland,  Barrister-ai-law,  of  Bankipore,  has 
kindly  furnished  me  with  notes  of  one  of  the  above  cases,  in 
which  a  man  was  killed. by  being  stabbed  in  the  cheek  with  a 
*  sutari' :  these  notes*  throw  an  interesting  Ught  on  the  value 
in  which  human  life  is  held  in  India,  in  districts  in  which 
civilization  is  supposed  to  be  advanced.  The  case  occurred  at 
Bankipur,  and  two  persons  were  implicated,  a  man  and  a 
woman ;  and  the  following  is  an  abstract  of  the  statement  of 
the  latter  : — '  I  used  to  earn  my  living  in  Bankipur,  at  Sunt 
Aman  Kban's.  Aman  Khan,  his  cbella,  turned  me  out,  and 
would  not  give  me  sufficient  food.  I  stole  a  seer  of  rice^  and 
he  abused  and  beat  me.  I  was  crying  and  lamenting  over  my 
ill-fate«  Mugyra  said,  "  Why  are  you  crying?'*  I  said  "If 
some  one  killed  him,  it  would  be  well.**  She  said,  "  Call  Sun- 
tokhi,  and  he  will  put  you  up  to  something.**  I  then  went  to 
Suntokhi  Chamar*s,  and  told  him  to  get  some  medicine  that 
would  kill  Aman  Khan.  He  said  he  would  go  to  Magha  and 
bring  some.  After  ten  days  he  told  me  he  had  not  been  to 
Magha.  Mugyra  then  told  me  to  go  to  Dooly  Chamar,  who 
was  a  great  poisoner,  and  had  killed  several  persons.  Dooly, 
on  being  spoken  to,  asked  for  50  or  100  rupees.  I  therefore 
remained  qaiet.  After  ten  days,  Dooly  came  to  my  honse  and. 
wanted  5  rupees  and  seven  pieces  of  cloth  of  seven  colours,  and 
black  pigeons  and  a  black  kid ;  I  gave  him  one  rupee  and  a 
.half,  the  price  of  the  things.  The  next  moming.he  came  to 
.me  for  five  rupees  advance,  saying  he  would  destroy  my 
children,  if  I  did  not  pay  it,  by  means  of  witchcraft.  .  I  paid 
him  five  rupees :  after  this  he  again  threatened  me,  and  I  gave 
him  ten  rupees.  When  8  or  10  days  had  passed  he  said  he 
would  do  what  I  wanted,  and  on  the  night  fixed,  he  smoked  in 
my  house,  and  then  at  midnight  stabbed  the  wrong  man.* 
Both  prisoners  were  sentenced  to  transportation  for  life  under 
sections  804  and  f ^J  of  the  Penal  Code.** 
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^'The  wound  inflicted  in  this  case  is  described  as  penetrating 
about  }  of  an  inch  deep,  and  implicating  the  skin  and  muscleff 
of  the  right  cheek.  After  the  injury,  the  wonnd  appears  to 
have  been  incised,  and  'two  small  black  hard  substances' 
extracted.  The  patient  was  treated  in  the  Government  Dis- 
pensary,  Bankipur,  and  died  apparently,  on  the  third  day  after 
the  accident,  from  tetanus.  '  In  the  autopsy  report  a  cursory 
reference  only  is  made  to  the  wound ;  it  is  described  as  *  one- 
penetrating  wound^  with  some  swelling  on  the  right  cheek/ 
The  brain  and  its  membranes,  and  the  lungs^  liver»  spleeU)  and 
kidneys  were  congested.  The  coats  of  the  stomach  were  con* 
gested,  and  some  ecchymosed  spots  were  visible  on  its  internall 
surface.     The  intestines  were  healthy.*' 

^*  Judging  from  the  medical  evidence^  death  appears  to  have 
been  clearly  due  to  traumatic  tetanus  ;  and  there  is  no  record 
of  symptomis,  such  as  have  been  observed  after  the  insertion  of 
a  'sui'  into  the  tissues  of  one  of  the  lower  animals.  No- 
evidence  was  apparently  adduced  to  prove  that  the  *two 
pieces  of  small  black  hard  substances'  extracted  from  the* 
wound>  were  really  fragments  of  a  *  sutari  ^  or  poisonous^ 
The  part  therefore  played  by  the  poison  of  the  *  sutari ''  is  very 
problematical :  and  a  fatal  result  would  probably  have  ensued 
had  the  man  been  stabbed  with  a  thorn^  instead,  of  with  a  ^iw 

"Dr.  Center*  has  recorded  notes  of  a  fatal  case  of  sui 
poisoning,  in  which  the  cause  of  death  appears  to  have  been 
clearly  traceable  to  the  poisonous  nature  of  the  ^sutari.'  A 
man  when  sleeping  was  awakened  in  the  morning  by  two  blows 
on  the  neck,  and  appears  to  have  seen  bis  assailant  retreating. 
After  he  went  out  to  his  work,  his  mother  found  two  sub*> 
stances,  each  a  little  larger  than  a  barley-corn,  on  his  bed* 
On  his  return  at  mid-day,  he  complained  of  pain  in  the  neck, 
and  his  mother  found  two  punctures,  and  out  of  one  of  these 
she  picked  a  small  black  substance  similar  to  those  found  on 
the  bed.  He  was  taken  to  Rawalpindi  on  a  charpoy,  arriving 
on  the  following  morning,  when  he  was  immediately  examined 
by  Dr.  Ince,  who  reports — *  I  found  a  swelling  on  the  right  side 
*  Report,  Chemical  Examiner,  PuDJab,  1B73. 
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of  tlie  necki  in  which  were  two  small  punctures^  abonfe  two 
inches  apart.  He  was  then  sensible,  but  suffering  from  severe 
pain  iu  the  neck  ;  difficulty  of  swallowing  and  much  feyer.  He 
wassent  for  treatment  to  the  dispensary.  The  swelling  and 
pain  in  the  neck  rapidly  increased  and  erysipelas  supervened* 
He  died  exactly  three  days  after  having  been  stabbed.  On 
fort^mortem  examination  there  was  much  swelling  of  the  neck, 
extending  over  the  right  side  of  the  chest  also,  and  the  skin 
had  a  livid  appearance.  On  cutting  into  the  swelling,  much 
1}Iood  was  found,  and  the  products  of  inflammation.  This  had 
extended  to  the  right  lung,  which  was  also  much  inflamed, 
and  adherent  to  the  ribs  by  recent  bands  of  lymph.  The 
other  organs  were  healthy,  except  the  spleen,  which  was  some- 
what enlarged.  The  three  small  black  substances  mentioned 
were  examined  by  Dr.  Center^  and  recognized  as  part  of  such 
euis  as  are  often  sent  in- cases  of  cattle  poisoning.  Microsco* 
pically  their  characters  were  found  to  agree  with  those  of  rati 
seeds.  Blood  was  found  on  one.  On  insertion  below  the 
skin  of  a  dog,  l)he  animal  died  in  50  hours,  and  on  port'tnortem 
examination,  diffuse  inflammation,  extending  from  the  puncture 
along  part  of  one  side  of  the  body  was  found.'^ 

The  roots  of  Tavemiera  nummularia,  DC,  and 
AlysicarpUS  longifoliuSj  W.  ^  A.,Bxe  sweet  like  liquorice, 
and  are  called  liquorice  by  the  Indian  peasants. 

MUCUNA  PRURIENS,  DC. 

Fig.— Wight  Ic.,L  260;  Bentl  and  Trim.,t.  78,  Cow 
hage  (Eng.)i  Petit  pois  pouilleux  (Fr.), 

Hab. — Prom  the  Himalayas  in  the  plains,  to  Ceylon  and 
Burma. 

FcmactiZar. —Kiwachh  {Hind.),  Kuhill  {Mar.),  Punaik-kali 
(Tom.),  Alkusi,Kdm4ch  (Beng.),  Pilli-adugu,  Dulagondi  (Tel), 
Nasaguni-gida,  Turachi-gida  {Can.),  Kivfiuch  {Ouz.). 

History,  Uses,  &C.— The  plant  has  long  been  used 
medicinally  by  the  Hindus;  according  to  Sasruta  the  seeds  are 
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apfarodisiac.  Tbe  Bhavaprakasa  giveB  tlie  following  directions 
for  their  adnunistration: — ''Take,  of  Mncnna  seeds  82  tola8> 
boil  them  in  4  seers  of  cow's  milk  till  the  latter  beeomeB  thicks 
The  seeds  should  nOw  be  decorticated  and  pounded,  fried  in 
ghi  (clarified  butter)^  and  made  into  a  confection  with  double 
their  weight  of  sugar.  The  mass  should  then  be  divided  into 
balls  and  steeped  in  honey.  Dose  about  a  told  (180  grs.).'' 
This  preparation  is  said  to  be  powerfully  aphrodisiac.  {DuWa 
Hindu  Materia  Medica,  p.  148.)  Similar  properties  areascribed 
to  the  seeds  (Hab-el-kulai)  in  Persian  works*  In  the  Con- 
can  a  paushtik  for  spermatorrhcBa  is  made  by  powdering  the 
seeds  of  Gori  Kuhili  (cultivated  mucuna)  and  TribultLs  ter* 
restrisi  the  roots  of  Eriodendron  anfracttiosum  and  Aeparagus 
adecendens,  emblic  myrobalans,  Tinospora  starch,  and  sugar* 
candy,  in  equal  proportions;  of  this  powder  6  massa  with  2 
toUs  of  ghi  are  given  in  cow's  milk  twice  a  day.  The  root  is 
considered  a  nervine  tonic,  and  is  prescribed  in '  paralysis.. 
The  Sanskrit  names  of  the  plant  are  Atmagupta,  '' having  hid- 
den'properties,"  Kapikachchhu,  "monkey's  itch/'  and  Vanari, 
''  monkey  plant."  According  to  Ainslie,  a  strong  infusion  of  the 
root,  sweetened  with  honey,  is  given  by  the  Tamil  doctors  in 
cholera.  The  use  of  the  hairs  of  the  Mucuna  pod  as  a  ver- 
mifuge to  expel  ascarides  appears  to  have  originated  in  tbe 
West  Indies,  no  mention  of  such  an  employment  c^them  being 
found  in  native  Indian  works.*  They  were  introduced  to  the 
notice  of  English  physicians  by  Bancroft  about  1769,  and  were 
probably  first  used  in  India  upon  their  admission  into  the 
Edinburgh  and  London  Pharmacopc^ias  (1783-1609).  They 
are  now  official  in  the  Indian  Pharmacopoeia,  but  are  hardly 
ever  prescribed  in  this  country.  Still  there  is  a  considerable 
demand  for  the  article  in  the  Indian  market  for  exportation  to 
Europe,  and  it  is  supposed  to  be  required  for  the  preparation 
of  some  patent  vermifuge. 

*  In  the  Wanftuahadi  Prakiiha,  a  Marathi  work  which  deacribea  tbe 
domestic  remedies  of  the  Concan,  their  use  with  gdr  as  an  anthelmintic  is 
mentioned,  but  as  this  work  is  of  very  recent  date,  the  practice  may  have 
been  introduced. 
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Deaeri'ption. — The  pods  are  slightly  curved  like  the  letter  S, 
8  to  4  inches  long,  and  contain  from  4  to  6  seeds  of  a  dark 
brown  colour  and  of  the  shape  of  a  kidney  bean.     The  valves  . 
are  covered  with  rigid  brown  hairs  about  y\jth  of  an  inch  long, 
which  give  rise  to- much  irritation  of  the  skin  if  handled. 

Microscopic  structure, — Most  of  the  hairs  consist  of  a  single 
conical  cell  barbed  near  the  point,  bat  some  of  them  are 
divided  by  partitions*  Their  action  appears  to  be  simply 
mechanical. 

Chemical  compositiom. — The  hairs  when  treated  with  sul- 
phuric acid  and  iodine  assume  a  dark  brown  colour.  Boiling 
solution  of  potash  does  not  considerably  swell  or  alter  them. 
They  are  completely  decolorised  by  concentrated  nitric  acid. 
(Pharmacographia,  2nd  Ed,,  p.  190.) 

The  decorticated  seeds  reduced  to  fine  powder  and  dried  at 
100  0.  lost  10'26  per  cant,  in  weight.  The  ash  aniunted  to 
4*02  per  cent.  The  cortical  portion  of  the  seeds  contained  7*80 
per  cent,  of  moisture  and  8- 12  of  ash.  Manganese  was  only 
present  in  minute  traces  in  the  decorticated  seeds,  the  cortical 
portion,  on  the  other  hand,  contained  a  very  marked  amount. 
The  examination  of  the  pounded  entire  seeds  was  conducted  by 
Dragendorff 's  method  : — 

Petroleum  ether  extract 8*08  per  cent. 

Ether  extract  '08     ^,      „ 

.   Absolute  alcohol  extract 2*12     „       ,, 

Aqueous  extract  81*92    „      „ 

The  petroleum  ether  extract  was  very  pale  yellow  and  thick^ 
non-crystalline,  and  without  odour.  In  98  per  cent,  alcohol  it 
.was  partly  soluble,  the  solution  being  acid  in  reaction.  The 
extract  consisted  chiefly  of  a  free  fatty  acid  and  its  glyceride, 
probably  oleic  acid. 

The  ether  extract  was  slightly  yellow  and  non-'crystalline ; 
it  was  insoluble  in  dilute  acids.  In  aqueous  ammonia  it  was 
partly  soluble  with  yellow,  coloration;  the  addition  of  acids 
caused  the  separation  of  white  flocks  of  acid  resin.  The  alco- 
holic extract  was  yellow,  and  darkened  somewhat  on  exposure. 
67 
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It  did  not  give  any  reaction  for  alkaloids ;  with  ferric  chloride 
it  gave  a  green  coloration.  The  aqneoas  extract  gave  marked 
indication  of  the  presence  of  albumin;  it  did  not  reduce  an 
alkaline  copper  solution  on  boiling.  The  solution  was  strongly 
acid  in  reaction ;  the  nature  of  the  organic  acid  was  not  deter- 
mined. 

Mucuna  monosperma,  1)0,^  Wight  in  Hooh.  Bot. 

Misc.  It.,  846,  SuppL,  t.  12  ;  Wall.  III.  As.  Bar.  Hi.,  19,  t.  286; 
a  plant  of  the  Eastern  Himalaya,  tropical  Zone,  W.  Peninsala, 
and  Ceylon;  Vern.  Songarvi,  Mothi-kuhili  (Mar.),-  Thelu-kodi 
(Tarn.),  bears  a  large,  flat,  nearly  circular  seed,  with  a 
rough,  black  testa,  1  inch  or  more  in  diameter ;  the  whole  of  its 
convex  margin  is  occupied  by  the  hilum.  The  pods  are  semi- 
oval,  obliquely  plaited,  one-seeded,  and  armed  with  formidable 
stinging  hairs  of  a  golden  brown  colour.  It  is  used  as  an  expec- 
torant in  cough  and  asthma,  and  applied  externally  as  a  sedative. 
{Peters.) 

CYLISTA  SCARlOSA,Aii. 

Fig.— Eo«6.  Cor.  PI  i.  t  92;  Wight  Ic.  t.  1597. 

Hab. — Concan,  Deccan,  Canara  and  Orissa.  The  roots. 
Vernacular. — Ranghevada  (Mar.).  This  plant  is  the  sole 
•  representative  of  the  genus  Cylista,  and  is  a  perennial  twiner 
growing  among  bushes,  with  ternate  leaves,  having  oval,  point- 
ed and  entire  leaflets  with  short  white  pubescence,  very  dense 
on  the  under-surface.  The  yellowish-red  flowers,  about  half 
an  inch  long,  borne  on  erect  bracted  recemes,  are  remarkable 
for  their  large  papery  calyx,  which  is  much  more  conspicuous 
than  the  corollas,  and  is  deeply  four-cleft;  the  upper  segment 
being  two-lobed,  the  lateral  ones  much  smaller,  and  the  lowest 
very  large,  all  of  them  beautifully  veined.  The  little  oval  one- 
seeded  pod  is  completely  enveloped  in  the  peculiar  calyx,  which 
affords  the  most  marked  character  in  the  genus.  (Fl,  Brit. 
Ind.  ii.,  219;  A.  A.  Black  in  Treasury  qf  Botany  i.  371.) 
This  plant  is  called  by  the  natives  of  the  Concan  <H^^^r 
(Ean-gh&vada),  a  word    compounded  of    lUn    {wild)    and 
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Crh^vada,  the  name  of  a  kind  of  Dolichos  Lablab  (5th  var.  of 
Roxburgh) .  The  root^  which  is  woody  and  tapering,  is  collected 
by  the  herbalists  and  sold  as  a  reniedy  for  dysentery  and 
lettcorrhoea ;.  it  is.  also  applied  externally  along  with  other 
dmgs  to  redace  tamours.  Its  most  remarkable  property  is 
astringency;  a  reddish  ¥iscid  juice  issues  from  it  when  cut, 
which  on  drying  becomes  black  and  brittle^  and  may  be  seen 
adhering  to  the- short  pieces  of  the  dry  root  which  are  offered 
for  sale. 

Description  of  Root* — A  tapering  woody  root,  upper 
portion  2  inches  or  more  in  diameter,  dark  brown,  marked  by 
very  nmnerous  circular  light  coloured  scars  which  do  not 
extend  round  its  entire  circumference.  The  transverse  section 
shows  three  layers  of  porous  woody  tissue  of  a  reddish  colour, 
the  central  pith  and  medullary  rays- being  light  coloured;  in 
the  dry-  drug  the  section  is  obscured  by  the  black  exuded  juice. 
Taste  astringent  and  bitterish. 

Chemical  camposiiion. — Powder  light  brown,  turning  pink  by 
exposure.  A  decoction  of  the  root  became  purple  with  ferric 
chloride  and  a  bulky  precipitate  separated;  it  also  struck  a  blue 
colour  with  iodine:  tannin  and  starch  were  thus  indicated. 
More  exact'  determinations  showed  that  the  drug  yields  23 
per  cent,  of  aqueous  extract  containing  9*9  per  cent,  of  tanniil, 
and  25  per  cent,  of  alcoholic  extract  with  13*7  per  cent,  of 
soluble  and  insoluble  tannins.  An  insignificant  amount  of  soft 
yellow  te>naciou3  resin  was  removed  by  ether.  No  alkaloidal 
principle  was  detected. 

ERYTHRINA  INDICA,  Lam: 

Fig. — Wight  Ic,  L  58 ;  Rheede  Hort.  Mai  vi.,  L  7.  Coral 
tr^e  (Eng.),  Arbro  de  corail  (Pr.). 

Hab. — ^Throughout  India.     Leaves  and  bark". 
.  FermicwZar.— Pangra,  Parangi,  M4ndar  {Hind.y  Mar.),  Pdlita- 
mandar  {BengJ),  Kaliyana-murnkku  {Tarn),  Badidapu-chetto, 
Bddchipa-chettu  (Tel.),  Pdravalada-mara,  Harwana,  Warjippe 
'  {Can.). 
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History,  Uses,  &C.-^The Indian  Coral  tree,  in  Sanskrit 
Parljata  or  Pfirijataka  and  Mdndara,  is  supposed  to  flower  in 
Indr^'s  garden.  An  episode  in  the  Puranas  relates  the  quarrels 
of  Bakhmini  and  Satjabhama  for  the  possession  of  the  flowers 
which  Krishna  had  stolen  fiponj  the  garden.  The  leaf  is  sup* 
posed  to  represent  the  Hindu  trinity^  the  middle  leaflet  is 
Vishnu,  on  his  right  is  Brahma,  and  on  his  left  Shiva.  The 
Portuguese  have  named  them  "  Folhas  da  Trinidade."  Bheede 
says  that  the  leaves  are  discutient,  and  that  their  juice  is  givea 
for  syphilis. .  Rumphius  relates  that  the  leaf -juice  is  applied  to 
ulcers  to  clean  them,  and  that  cooked  with  cocoanut  milk  thQ 
leaves  are  used  internally  and  externally  as  a  galactagogue 
and  emmenagogue.  The  bark  is  used  in  dysentery.  (JETor^. 
'  Amb.  iiu,  S3.)  Loureiro  and  Wight  state  that  the  bark  is  used 
as  a  febrifuge.  Dr.  Kaui  Lai  D^,  in  a  communication  to  the 
Calcutta  Eijiibition  Catalogue,  says; — "It  is  anthelnuritic  and 
useful  as  a  cbllyrium  in  ophthalmia.  The  leaves  are  applied 
externally  to  disperse  venereal*  buboes  and  to  relieve  pain  in 
the  joiatfl,*'  In  the  Concan*  the  juice  of  the  bark  and  young 
leaves  is  used  to  kill  worms  in  sores  and  to  disperse  tutnours; 
the  young  roots  of  the  white-flowered  variety  are  pounded  and 
given  with  cold  milk  as  an  aphrodisiac.  MM..  Corre  and 
Lejanne  {Besume  de  la  Mat.  Med,  Cqlonidle)  state  that  the 
bark  is  expectorant  and  febrifuge^  and  the  leaves  laxative  and 
diuretic.     In  the  Brazils  the  bark  is  used  as  a  hypnotic. 

The  first  physiological  experiments  made  with  the  bark  of 
this  tree  were  those  of  MM.  Bochef ontaine  and  Key,  who  com-* 
municated  the  results  arrived  at  by  them  to  the  Academic  des 
Sciences  in  1881  ;  they  concluded  that  ^fae  drug  acts  upon  the 
central  nervous  systeol  so  as  to  diminish  or  abolish  its  functions. 
MM.  Pinet  and  Duprat  resumed  the  study  of  the  action  of 
this  drug  upon  frogs  in  1886,  and  communicated  the  follow- 
ing results  to  the  SociSt^  de  Biologic :— *One  centigram  of  the 
watery  extract  of  the  bark  was  introduced  under  the  skin  of  the  . 
right  hind  leg  of  a  frog,  weighing  30  grams.    This  caused  con*> 
siderable  local  irritation,  but  at  the  end  of  25  to  30  minutes  the 
frog  remained  motipnless ;  placed  on  its  back  it  remained  in  that 
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position,  only  occasionally  making  slight  spontaneous  raove- 
meots:  if  a  limb  were  pinched  only  very  feeble  reflex  movements 
were  induced.  When  the  left  sciatic  nerve  was  excited  by  a 
Falvermacher's  clamp,  the  distant  end  of  the  divided  nerve 
responded  to  the  stimulus^  whildt  the  near  end  was  hardly 
a£fected:  The  electric  coiitractability  of  the  maacles .  was 
diminished,  and  reflex  action  abolished.  Respiration  became 
very  tflow  and  was  sometimes  suspendecl.  Moreover,  the  heart 
was  observed  to  dilate  very  slowly,  and  the  ventricle  at  the 
time  of  systole,  which  had  become  imperfect)  assumed  a  folded 
appearance,  and  at  the  diastole  the  heart  presented  a  marbled 
appearance,  pale  in  some  places  and  red  in  others.  The 
strength  of  the  contractions  was  not  much  aflected. 
•  At  the  end  of  35  to  40  minutes  the  heart  recovered  its  nor- 
mal coxidition.     (Lea  Nouveanx  Remedes,  Sept.  I5th,  1886.) 

Description. — The  fresh  bark  has  a  smooth  grey  suber, 
and.  bears  small  fissured  corky  lenticels  arranged  in  perpendi- 
cular rows.  '  On  rubbing  oflF  the  thin  suber  a  green  sqr&ce  is 
exposed.  The  outer  portion  of  the  bark  is  granular  and  brittle, 
the  inber  consists  of  numerous  layers  of  liber  cells  interlaced 
so  as  to  form  an  open  network.  -  The  bark  has  a  disagreeable 
flavour,  but  is  not  bitter. 

Chemical  eomposition.'^A  decoction  of  thq  bark  has  no  dis- 
tinct odour  or  taste,  and  is  not  aflected  in  colour  by  iodine  or 
ferric  chloride.  .  Spirit  dissolved  out  two  resins,  one  soluble^ 
the  other  insoluble  in  dilute  alkali,  and  a  bitter  alkaloid.  The 
alkaloid  is  best  prepared  by  i:endering  alkaline  the  aqueous 
solution  of  the  alcoholic  extract  and  shaking  with  chloroform, 
the  amorphous  slightly  coloured  base  is  left  on  dissipation  of  the 
solvent.  The  alkaloid  is  very  soluble  in*  spirit,  benzol  and  acid 
wlutions,  and  only  slightly  soluble  'in  ether  and  water.  It 
gives  coloured  precipitates  with  hydrargyrate  of  potassium, 
iodine  in  potassium  iodide  and  tannin,  white  precipitates  with 
ammonia  and  soda.  Oxidizing  agjsnts  as  potassium  bichromate 
or  manganese  oxide  with  sulphuric  acid  produce  with  it  a  tran- 
sient purple  solution ;  sulphnric  acid  alone  forms  a  red,  and 
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nitrio  acid  a  yellow  colour.  The  hydrocUorate  is  crystalline 
and  deliqaescent^  and  tlie  alkaloid  is  subject  to  decomposition 
from  prolonged  heating  or  if  evaporated  with  an  excess  of  acid. 
Since  the  discovery  of  the  above  alkaloid  by  one  of  us,  we 
have  learnt  that  an  alkaloid,  Erytherine,  having  somewhat  simi- 
IfiCr  properties,  has  been  found  by  Dr.  F.  AUamirano  in  the 
same  tree  growing  in  Mexico  {Pharm.  Posty  June  23rd,  1889.) 
Dr.  AUamirano  recommends  it  as  an  antidote  for  strychnine  ; 
with  the  previous  administration  of  erytherine  in  6  decigram 
.doses,  poisonous  doses  of  strychnine,  he  says,  may  be  token 
without  any  danger. 

BUTEA  t^RONDOSA,  lioxb. 

Fig.— Boxb.  Cot.  PL,  21,  t,  21;  Bentl.  and  Trim.,  t.  79. 
Bafltard  teak  (Eng.)y  But&.  topffu  {Fr.).  • 

Hab.-=— Plains  of  India.  The  flowers,  leavest  seeds  and 
gum* 

Vernacular,— PaX&s,T)h&k  [Eind.),  Palfaha  (Afar.),  Khakar 
{Ouz.),  P&lash  {Beng.),  Purashu,  Murukkan-Maram'  {Tain.), 
Modugachettu,  Pal^hamu  (rel.)>  Muttaga-mara  (Can.)^    ' 

The  seeds,  Palfa-ke-blnj  {Hind.),  Murukkan-virai  iTam.)\ 
Modaga-vittala  (,fel.),  Muttaga-bija  (Can.),  PaUsIuM3he-bi 
{Mar>),  Palfapaparo  (Quz,). 

The  gum,  PaWs-ki-gond,  Kamarkas  {Hind.,  Beng.),  Palfeha- 
gonda  (Afar.),  Khakar-no-gond,  Eakria-gond  (Ouz.)^  Maruk- 
kan-pishin  {Tarn.),  Modnga-banka(TeZ.),  Muttaga-gonda  {Can.} 

History,  Uses,  &C. — This  tree  has  long  been  known  to 
the  Hindus  under  the  Sanskrit  name  of  Pal^sha,  as  possessing 
valuable  medicinal  properties.  It  is  idso  a  sacred  tree,  being 
called  the  treasurer  of  the  gods  and  of  sacrifice;  from  its  wood  ' 
are  made  sacred  utensils  and  the  staff  of  the  Brahmin  which 
is  placed  in  his  hand  on  the  day  of  the  Sodmunj.  The  red 
flowers  are  offered  in  the  temples  at  the  bloody  sacrifices  of  the 
goddess  Kili.  The  leaf,  like  that  of  Erythrina  indica,  is  sup- 
posed to  represent  the  Hindu  trinity,  and  is  used  for  making 
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the  platters  required  at  the  Chad  ceremony^  when  the  last  taft 
of  hedr  being  renGLOved^  the  Brahmin  boy  becomes  a  S^dhu  and 
mast  eat  from  a  leaf  platter  (Brahma-pattra). 

The  dry  twigs  of  the  plant  called  Samidhas  are  nsed  to  feed 
the  Homy  Or  sacred  fire.    The  tree  is  also  known  in  Sanskrit  as 
LUkshatartt  or  *^  lac  tree/^  becaase  large  quantities  of  lac  are 
collected  from  its  branches.     Its  flowers  are  likened  by  the 
Buddhists  to  penitents  dressed  in  red.   A  strophe  of  the  Saptasha- 
taka  says — ^**  In  the  spring  the  earth  shines  with  the  fiowers  of 
the  Palasha  as  if  it  were  covered  with  Bhikshua.'*    It  is  the 
anthropogenic  tree  of  several  castes.     In  the  Bhavaprakasa 
the  use  of  the  seeds  of  PaUsa  as  an  aperient  and  anthelmintic 
is  noticed ;  they  are  directed  to  be  beaten  into  a  paste  with 
honey  for  administration.     Sarangadhara  also   recommends 
them  as  an  anthelmintic.    The  use  of  the  gum  as  an  external 
astringent  application  is  mentioned  by    Chakradatta;   it  is 
directed  to  be  combined  with  other  astringents  and  rock  salt. 
He  recommends  this  mixture  as  a  remedy  for  pterygium  and 
opacities    of  the  cornea.     The  author  of    the    Makhzan-el- 
Adwiya  describes  the  leaves  of  Palds  as  very  astringent^  tonic, 
and  aphrodidaC)  and  says  that  they  are  used  to  disperse  boils 
and  pimples,  and  are  given  internally  in  flatulent  colic^  worms 
and  piles.    The  flowers  are  astringent^   depurative,  diuretic 
and  aphrodisiac ;  as  a  poultice  they  are  used  to  disperse  swell- 
ings and  promote  diuresis  and  the  menstrual  flow.     The  seed 
is  anthelmintic!  and^  combined  with  astringents  and  rock  salt^ 
as  already  mentioned^  is  used  to  remove  white  spots  from  the 
cornea.     (Cf*  Makhzan,  article  Falaa.)    Ainslie  notices  the  use 
of  the  seeds  by  Tamil  practitioners  as  an  anthelmintic,  in 
doses  of  a  tablespoonful  and  a  half  twice  daily,  both  in  cases 
of  tapewom  and  ascarides.     He  quotes  Roxburgh's  description 
of  the  gum  and  flowerSj  but  remarks  that  the  natives  appear  to 
make  no  use  of  either  of  them.    From  the  Hortus  Malabaricus, 
it  appears  that  the  bark  is  given  in  conjunction  with  gp'nger  in 
cases  of  snake*bite.    Dr^  Sherwood  informed  Ainslie  that  a 
decoction  of  the  seeds  with  nitre  was  prescribed  in  gravelly 
compMnts  by  native  practitioners.    In  India  at  the  present 
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time  the  gum  id  much  used  as  a  substitute  for  kino  by  natives 
and  Europeans  with  satisfactory  results.  We  have  tried  the 
seeds  as  an  anthelmintic^  and  are  inclined  to  think  favourably 
of  them  ;  they  have  an  aperient  action*  An  infusion  of  two  or 
three  seeds,  is  used  for  this  purpose.  When  pounded  with 
lemon-juice  and  applied  to  the  skin  they  act  powerfully  as  a 
rubefacient-  We  have  used  them  successfully  for  the  cure  of 
the  form  of  herpes  known  as  Dhobie's  itch.  In  the  Concskn  a 
poultice  of  the  flowers  boiled  in  water  is  applied  tO  the  abdomen 
in  diflScult  micturition^  and  two  tol&s  of  the  water  with  nitre  is 
given  internally.  Dr.  Fanconrt  Willis  informs  us  that  the 
Arab  horse*dea1ers  put  one  seed  into  each  feed  of  corn  to  keep 
their  horses  in  condition. 

Description. — The  leaves  are  spreading  ahd  temate, 
from  8  to  16  inches  long^  leaflets  emarginate,  or  rounded  at  the 
apex,  leathery  above,  shining  and  pretty  smooth  below,  slightly 
hoary,  entire,  the  pair  are  obliquely  oval,  from  four  to  sir 
inches  long,  and  from  three  to  four  and  a  half  broad,  the 
exterior  one  obovate,  and  considerably  larger  than  the  lateral 
ones ;  the  flowers  are  very  large,  papilionaceous,  their  colour 
a  beautiful  deep  red,  shaded. with  orange  and  silver  coloured 
down*;  seeds  flat,  about  H  inch  long,  1  inch  broad  and 
1-1 6th  inch  thick;  testa  dark  reddish  brown,  thin,  smooth, 
veined;  hilum  prominent;  cotyledons  large  and  leafy,  surface 
veined ;  radicle  small,  taste  a  little  acrid.  The  gum  occurs  in 
commerce  as  small,  flattish  or  angular  fragments  of  a  very 
deep  ruby  colour,  atid  unless  held  between  the  eye  and  the 
light  seems  to  be  opaque;  it  is  mixed  with  numerous  small 
particles  of  'light  grey  corky  bark  ;  the  taste  is  purely  astrin- 
gent. The  secretion  in  a  fresh  state  is  ruby-coloured,  and  is 
soluble  for  the  most  part  |in  water;  when  kept  for  some  time 

*  ximir  Khusru,  the  Turkoman  poet,  likens  the  flowers  to  a  lion's  claws 
stained  with  blood — 

yJb^  cr^li  i:)j^  (3^.         >b  lW  Jf  »oU^   ^ 

The  Paleh  expands  its  clutches  of  red  flowers  like  the  claws  of  the  flerce 
Hop  steeped  in  blood. 
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it  darkens  in  colour,  and  swells  up  like  bassorin,  and  only  par- 
tially dissolves*  Both  fresh  and  commercial  samples  behave  in 
the  same  manner  with  rectified  spirit^  giving  up  less  than  half 
their  weight  of  tannin  to  the  solvent,  and  leaving  a  large 
quantity  of  iasoluble  gum. 

Chemical  composition. — According  to  Hanbury,  Butea  gum 
yields  1-8  per  cent,  of  ash,  and  contaios  18'5  per  cent,  of  water. 
Ether  removes  from  it  a  small  quantity  of  pyrocatechin.  Boil- 
ing alcohol  dissolves  it  to  the  extent  of  46  per  cent ;  the  solu- 
tion which  is  but  little  coloured  produces  an  abundant  greyish 
green  precipitate  with  perchloride  of  iron,  and  a  white  one 
with  acetate  of  lead.  It  may  be  hence  inferred  that  a  tannic 
acid,  probably  kino- tannic  acid,  constitutes  about  half  of  the 
weight  of  the  drug,  the  remainder  being  a  soluble  mucilaginous 
substance.  Butea  kino  submitted  to  dry  distillation  yields 
pyrocatechin.  According  to  Eissfeldt  it  does  not  contain 
pyrocatechin^  but  yields  it  on  dry  distillation. 

Boxburgh  states  that  he  obtained  an  extract  by  evaporating 

the  juice  of  the  flowers  diluted  with  alum  water  and  rendered 

clear  by  depuration,  which  proved  a  brighter  water  colour  than 

gamboge.     He  further  says  that  infusions  of  the  dried  flowers 

yielded  an  extract  very  little,  if  any  thing,  inferior  to  that 

made-  from  the  fresh  juice.    These  extracts  after  being  kept 

for  a  year  remained  perfectly  bright.     The  flowers  are  used  as 

a  dye  stuflf  in  Bengal  and  are  exported  to  the  N.-W.  Provinces, 

The  oil  of  the  seeds   is  yellow,  sp.    gr.  0*917;  it  is  nearly 

tasteless,  and  solidifies  at  10^,     (Lepvne.)     Brannt  gives  0*927 

as  the  specific  gravity    The  seeds  have  been  examined  by  N, 

Waeber  {Pharm.  Zeitachr.  fiir  Russland,  1886) ;  the  results  of 

the  analysis  are  as  follows,  alkaloids  and  glucosides  were  not 

found — 

Moisture 6*62 

Ash 514 

Pat    18-20 

Wax  soluble  in  ether  0'25 

Albuminoids  sol.  in  water «.  9*12 

,,  sol,  in  soda  1*95 

68 
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Albaminoids  insol.  in  water  and  soda  •••  8'49 
Substance  apparently  nitrogenated, 

soluble  in  alcohol ^ 0"82 

Mucilage  2-28 

Glucose 6-87 

Organic  acids 400 

Otherisubstances  soluble  in  water 2*16 

Metarabic  acid  and  pblobaphene  lO'lO 

Cellulose  ,  8-80 

Other  insoluble  substances 22^20 

Cowmerc6.— ^The  gum,  seeds  and  dried  flowers  are  articles 

of  commerce.  Value,  gum,  8   as.  per  lb.;  seeds,  Bs«   2i  per 

maund  of  8  7}  lbs. 

Butea  superba,  BoxK 
Cor.  JPZ.  28,  i.  22. 

Hab. — Concan,  Bengal,  Orissa,  Burma. 

Vernacular. — ^Tiwat,  Tiwas,  Palas-vfl  {Mar.)^  PalSsJata 
{Hind.,  Beng.),  Kodi-murukkan  (Tarn.),  Tige-moduga  {TeL), 
Balli-muttaga  (Can.),  Vel-khdkar  (Gmz.),  is  a  scandent  shrub 
very  closely  resembling  JB.  frondosa,  and  like  that  plant  yield- 
ing a  kino-like  gum.  As  a  remedy  for  the  poisonous  bites  of 
animals  the  people  of  the  Concan  use  the  root  with  an  equal 
proportion  of  the  rootof^ycfantAesand  Woodfordiafloribunda, 
the  seeds  of  Cassia  Tora  and  Vemonia  anthelmintica,  and  the 
stem  juice  of  Trichasanthes  palmata  made  into  a  paste  with 
cow^s  urine,  as  a  local  application,  and  administer  Arislolochia 
indica  internally.  In  the  heat  eruptions  of  children  the  leaf- 
juice  is  given  with  curds  and  yellow  zedoary.  Mr.  Prebble 
informs  us  that  B.  minor  also  yields  a  kino. 

CLITORIA  TERNATEA,  L{7in.' 

Fig.— Bot.  Mag.,  t.  1542.     Winged-leaved  Ciitoria  [Eng.), 
Clitoria  de  Ternate.  {Fr.). 

Hab. — From  the  Himalayas  to  Ceylon  and  Burma.    The 
root  and  seeds. 


r 

r 
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Vernacular. — Kava-thentti  (Hind.),  Aprajita  (Beng.),  Kajali, 
Gokaran  (M^ar.),  Garani  (Gw2.),Kakkanan-kodi(!ra7w.)>Diiitana 
{Tel.),  Kariiike(Can.)^ 

History,  Uses,  &C.— The  plant  is  caned  m  Sanskrit 
Aparajita  or  Gokarna,  both  are  names  for  Shiva,  to  whom  the 
flowers  are  sacred  in  common  with  those  of  the  species  of 
Sesbania  having  flowers  of  a  somewhat  similar  shape;  typical 
of  his  representation  as  the  Ardha-nari  or  hermaphrodite  god. 
Ramphias  calls  Clitoria,  Flos  CBBruleus,  and  says  that  in  Ternate 
it  is  knoVn  as  Saja  Cotele  and  Bokyma  Cotele,  i.e.  Flos  clitori- 
dis  and  Clitoris  principissee ;  be  gives  Fula  criqua  as  the  Por- 
tugnese  namo.  {Hort.  Arab,  vii.;^  30.)  Sanskrit  works  on 
Materia  Medica  describe  the  root  as  aperient  and  diuretic,  and 
direct  it  to*  be  used  in  combination  with  other  diuretics  and 
laxatives  in  ascites  and  enlargements  of  the  abdominal  viscera. 
The  Mahometans  have  given  it  the  name  of  M^zeriyun-i-Hindi 
(Indian  Meaereon)  on  account  of  its  purgative  and  diuretic  pro- 
perties. We  may  mention  here  that  their  mezereon  is  used  to 
remove  dropsical  enlargements  of  the  abdomen,  and  is  not  the 
same  drug  as  the  mezereon  of  our  Pharmacopceia. 

Ainslie  mentions  the  use  of  the  root  in  croup,  given-  with 
the  object  of  causing  nausea  and  vomiting.  In  the  Cencan 
two  tolfe  of  the^  root-juice  are  given  in  xjold  milk  to  remove  the 
phlegm  in  chronic  bronchitis  ;  it  causes  nansea  and  vomiting. 
The  juice  of  the  root  of  the  white-flowered  variety  is  blown  up 
the  nostrils  as  a  remedy  for  hemicrania.  The  author  of  the 
Bengal  Dispensatory  after  extensive  experiments  denies  ifcs 
emetic  properties,  but  says  that  an  alcoholic  extract  proved  a 
'  brisk  purgative  in  doses  of  from  5  to  10  grains ;  he  found  it 
however  to  give  rise  to  griping  and  tenesmus,  and  does  not 
recommend  its  use.  Mr.  Moidf n  Sheriff  speaks  highly  from 
personal  experience  of  the  root  bark  in  doses  of  from  one  to 
two  drachms  in  infusion  as  a  demulcent  in  irritation  of  the 
bladder  and  urethra.  It  acts  at  the  same  tin>e  as  a  diuretic 
and  in  some  cases  as  a  laxative*  The  seeds  appear  not  to 
have  been  used  medicinally  by  the  natives,  but  attention 
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has  been  drawn  to  their  purgative  properties  in  the  Pharfna' 
copcfda  of  India,  and  there  would  seem  to  be  but  little  doubt 
that  their  action  is  mild  and  safe  ;  they  should  be  administered 
in  combination  with  twice  their  bulk  of  acid  tartrate  of  potash 
and  a  little  ginger,  and  in  the  same  doses  as  compoond 
jalap  powder.  The  seeds  were  first  brought  to  England  from 
the  island  of  Ternato,  one  of  the  Moluccas,  hence  the  specific 
name  of  the  plant.  Haines  has  recommended  a  syrup  of  the 
deep  blue  flowers  as  a  colouring  agent,  and  a  tincture  as  a 
substitute  for  litmus. 

Description. — The  fresh  root  is  white,  fleshy,  often  one 
inch  or  more  in  diameter,  but  pieces  the  size  of  a  quill  are 
preferred  ;  it  has  an  acrid  taste.  The  root  bark  is  soft,  thick 
and  fibrous  and  easily  separated ;  the  central  portion  of  the 
root  is  composed  of  very  large  pitted  vessels  easily  visible  to 
the  naked  eye.  The  seeds  are  rather  more  than  2*8ths  of  an 
inch  long  and  resemble  vetch  seeds  •  they  are  mottled  green  and 
black.  The  testa  is  hard  and  contains  two  cotyledons  made 
up  of  elongated  thin-walled  cells  full  of  large  starch  granules ; 
they  have  an  acrid,  bitter  taste. 

Chemical  composition. — Ether  dissolves  out  a  yellow  resin 
>  soluble  in  alcohol  and  alkaline  solutions,  and  apparently  crys- 
talline when  carefully. evaporated.  Subsequent  treatment  of 
the  drug  with  rectified  spirit  removes  an  amorphous,  reddish- 
brown  acid  resin  and  a  quantity  of  alkaline  chlorides  which 
leave  a  deposit  of  cubical  crystals  on  concentrating  the  clear 
liquor.  This  resin  forms  4  per  cent,  of  the  root  bark.  It  is 
soluble  in  alkalies  with  fi  red  colour,  and  is  reprecipitated  by 
acids  with  discharge  of  the  colour.  It  forms  brown  solu- 
tions with  concentrated  nitric  and  sulphuric  acids.  Although 
this  resin  is  not  dissolved  out  of  the  drug  by  ether,  a 
soda  solution  precipitated  by  acid  and  shaken  up  with  ether 
leaves  no  insoluble  residue.  The  root  bark  contains  starch,  and 
a  tannin  giving  a  blue-black  precipitate  with  ferric  chloride, 
and  yields  12  per  cent,  of  ash.  No  alkaloid  was  detected  in 
either  the  ethereal,  alcoholic,  or  aqueous  extracts. 
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The  seeds  of  C.  tematea  contain  12*8  per  cent,  of  moistnre 
and  6  per  ceat.  of  ash.  Ether  removes  a  bland  greenish  fixed 
oil  and  a  light  brown  resin.  Alcohol  extracts  a  bitter  acid 
resin^  apparently  the  active  principle^  a  tannic  acid  giving  a 
blue-black  colour  with  ferric  chloride^  and  a  large  propor- 
tion of  glucose.  Water  alone  dissolves  the  acrid  principle, 
which  is  precipitated  by  iodine  solution,  readily  decomposes 
with  the  formation  of  sugar,  and  in  other  respects  resembles 
a  glucoside. 

Commerce, — The  dried  root  is  to  be  found  in  the  shops 
sometimes. 

Dalbergia  sympathetica,  Nimmo,  Jour.  Linn  8oc, 
u;.,  8uppL  42)  a  plant  of  the  Western  Peninsula,  Pentgul 
(Mar.),  Titibli  (Ooa.). 

The  leaves  are  nsed  in  Goa  as  an  alterative.  It  is  a  very 
remarkable  scandent  shrub;  the  stem  studded  thickly  with 
large  blunt  thorns,  often  nine  inches  long,  some  of  them  con- 
torted so  as  to  assist  in  supporting  it  upon  high  trees;  the 
leaves  are  pinnate,  4  to  &  inches  long,  the  leaflets  delicate, 
obtuse  or  emarginate,  ^  to  1  inch  long,  thinly  silky  at  first, 
especially  beneath;  the  flowers  are  in  short,  axillary  cymes; 
calyx  1-1 2th  of  an  inch  long,  silky,  with  a  pair  of  small  obtuse, 
adpressed  bracteoles;  teeth  short,  obtuse;  corolla  twice  the 
length  of  the  calyx,  yellowish  white ;  pod  generally  one-seeded, 
membranous,  obtuse,  about  2  inches  long  and  f  of  an  inch 
broad  with  an  unusually  short  stalk.  The  bark  is  nsed  as  a 
Up  to  remove  pimples.  The  foliage  resembles  that  of  the 
Tamarind^  and  is  eaten  by  cattle.  The  flowers  appear  in 
February  and  March.  Bheede*s  name  for  the  plant  is  Ana 
Mullu. 

In  the  Concan  the  juice  of  the  leaves  of  D.  volubilis,  Boxb., 
Alei  {Mar.),  is  applied  to  aphthaB,  and  nsed  as  a  gargle  in  sore 
throat.  The  root-juice  with  cummin  and  sugar  is  given  in 
gonorrhoea* 
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PTEROCARPUS  SANTALINUS,  Lmn.  fl. 

¥\g.—Bedd.  Fl.  8ylv^  t  22 ;  Bentl  and  Trim.,  i.  82,  Red 
Sanders  {Eng.),  Santal  rouge  {Br.). 

Hab. — Western  Peninsula.    The  wood. 

Vernacular. — Ragat-chandan,  LaUchandan  (Hind.),  Bakta- 
chandan,  Tambara  chandana  (Afar.),  Shen-shandanam  (Tarn.), 
Erra-gandhapu-chekka,  Rakta-gaudham  (Tel.),  Rakta-candana, 
Kempu-gandha-chekke  ((7an.),  Rakta-choadon  (Ben^.),  Rat^njli 
{Guz.). 

History,  Uses,  &C.— According  to  Sanskrit  writers 
tliere  are  three  kinds  of  sandalwood,  Srikhanda  or  white, 
Pitachandana  or  yellow,  and  Raktachandana  or  red.  The  first 
two  are  the  dark  and  light-coloured  wood  of  Santalum  album. 
Upon  the  subject  of  red  sandalwood,  Dutt  {Materia  Medica  of 
the  Elndus,  p.  154,)  has  the  following  remark : — '*It  has  been  a 
question  how  the  wood  of  Pterocarpus  santalinus^  which  is 
nearly  inodorous,  came  to  be  called  by  the  name  of  Rakta- 
chandana in  Sanskrit  and  the  vernaculars  of  India.  I  am  in- 
clined to  think  that  it  is  owing  to  the  similarity  in  the  uses  to 
wbich  the  Hindus  put  both  these  articles.  Both  sandalwood 
and  red  sandalwood  are  rubbed  on  a  piece  of  stone  with  water, 
and  the  emulsions  used  after  bathing  and  in  religious  services/* 
Hindu  physicians  consider  red  sandalwood  to  be  astringent  and 
tonic;  they  nse  it  as  a  cooling  application  to  inflamed  parts  and 
to  the  head  in  headache;  as  an  external  application  it  is  sup- 
posed to  be  more  powerful  than  white  sandalwood,  given 
internally  to  be  less,  so  the  two  are  often  combined,  and  are 
considered  to  have  similar  properties.  Mahometan  writers 
follow  the  Hindus  in  describing  the  three  kinds  of  sandalwood 
and  their  uses.  The  author  of  the  Shafa-el-askam  says  that 
in  bilious  fluxes  white  sandal  iai  used,  when  blood  is  being 
passed  red  sandal,  and  when  the  stools  contain  both  bile  and 
blood  the  two  woods  are  combined.  This  treatment  must  be 
based  upon  the  doctrine  of  signatures.  Red  sanders  wood  is 
well  known  in  Europe  as  an  ingredient  in  French  polish. 
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Description.— The  wood  sinks  in  water;  it  is  dark  red 
with  black  veins;  thin  shavings  appear  blood  red  with  veins  of 
a  lighter  tint  if  the  section  is  a  transverse  one.  The  cells  of 
the  parenchymatous  layers  which  connect  the  vascular  bandies 
contain  very  large  crystals  of  oxalate  of  lime  visible  to  the 
naked  eye;  all  parts  of  the  wood  are  full  of  colouring  matter. 

Chemical  composition. — Red  sandalwood  was  first  examined 
by  L.  Meier,  who  obtained  from  it  a  red  crystalline  principle  to 
which  he  gave  the  name  of  Santaline.  Meier  obtained  this 
substance  by  exhausting  the  wood  with  ether^  the  extract  thus 
obtained  was  then  washed  with  water,  dissolved  in  alcohol,  and 
the  alcoholic  solution  precipitated  by  acetate  of  lead,  on  the 
removal  of  the  lead  the  liquid  yielded  the  santaline. 

Weyermannand  HeaSely  assigned  the  formula  C*^  H**  0* 
to  this  resinoid  substance. 

Weidel  (1870)  exhausted  the. wood  with  boiling  water  con- 
taining a  little  pota&h  and  obtained  by  means  of  hydrochloric 
acid  a  red  precipitate,  which  was  redissolved  in  boiling  alcohol 
and  then  furnished  colourless  crystals  of  Santal  G°  H^ 
O'  4-  i  H*  0,  which  when  acted  upon  by  alkalies  yielded  proto- 
catechuic  acid  and  carbonic  acid,  like  piperonal,  with  which 
it  is  isomerous.  Upon  completely  exhausting  sandalwaod, 
Weidel  also  obtained  a  partially  crystalline  red  substance 
distinct  from  colourless  santal  and  from  the  santaline  of  Meier ; 
to  this  substance  he  assigned  the  formula  0**  H**  O*.  In  1878^ 
Franchimont  and  Sicherer  isolated  from  sandalwood  an  amor- 
phous principle  melting  at  about  104^  and  having  the  composi- 
tion C*'  H*^  O®.  Three  years  previous  to  the  experiments 
of  Franchimont,  P.  CazeneuVe  by  exhausting  with  ether  at  66® 
an  intimate  mixture  of  the  powdered  wood  with  slaked  lime, 
had  obtained  a  finely  crystalline  body  having  the  formula 
Q I  a  ijio  o'.  This  substance,  which  differed  from  those  already 
mentioned,  was  in  reality  a  mixture  which  Cazeneuve  and 
Hugonnenq  in  .1887  separated  into  pterocarpine  and  homo- 
pterocarpine»  the  latter  substance  being  very  soluble  in  cold 
bisulphide  of  carbon,  whilst  the  former  is  only  so  in  excess  of 
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boiling  bisulphide.  Pterocarpine  is  a  white  crystalline  substance 
insoluble  in  water  and  cold  alcohol,  bat  soluble  to  some  extent 
in  boiling  alcohol,  it  is  slightly  soluble  in  boiling  ether^  which 
deposits  it  on  cooling  in  crystalline  flakes ;  it  crystallizes  from 
chloroform  in  fine  prisms.  A  solution  of  4*64  grms.  in  100  c.c. 
of  chloroform,  is  strongly  levogyre  [a]j  =  —  21 1**.,  heated  to 
145°  it  softens  and  melts  at  152°,  turning  slightly  yellow. 
Formula  C'^  H^  0';  it  is  neutral  to  reagents;  insoluble  in  acids 
and  boiling  liquor  potasses,  but  is  acted  upon  by  fused  potash 
evolving  a  coumarin  odour.  Nitric  acid  forms  with  it  a  green 
solution. 

Homopterocarpine  has  the  same  general  properties.  Formula 
Qi9  g[itf  o'.  MM.  Gazeneuve  and  Hugonnenq  consider  that 
both  of  these  substances  are  allied  to  the  Goumarins. 

Commerce, — Bed  sandalwood  comes  from  Southern  India,  the 
felling  of  the  trees  is  under  Qovernment  control,  and  they 
'yield  a  considerable  revenue.  It  is  imported  into  Bombay 
and  Calcutta  from  the  Malabar  Goast.  Yalue^  Rs,  1 5  to  28 
per  kandy  of  7^  cwts.  The  variation  in  price  depends  upon 
the  quantity  in  the  market, 

PTEROCARPUS  MARSUPIUM,  Boxb. 

Fig.— Boxb.  Car.  PL  ii.,  t.  116;  Bedd.  Fl  Sylv.,  t.  21 ; 
BentL  and  Trim.,  L  81.  Indian  Elino  tree  {Eng,),  Pt^rocarpe  a 
bourse  (Fr.). 

Hab. — Western  Peninsula,  Ceylon.     The  gum. 

Vernacular. — Bija,  Bijasdr  (Hind.),  Bibla,  Honn^  (Can.) 
Asin  (Mar.),  Vengai-maram  (Tarn.),  Peddagi  (Tel.). 

History,  Uses,  &C. — Neither  Hindu  or  Mahometan 
medical  writers  appear  to  notice  Malabar  kino.  Bumphius 
(iii.,  24,)  calls  the  tree  Pterocarpu»  indicus,  and  remarks  that 
the  gum  looks  like  dried  blood,  and  cures  diarrhoea;  he  also 
says  that  the  bruised  leaves  are  applied  to  boils^  sores,  and 
skin  eruptions. 
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Ainslie  notices  the  use  of  the  gum  by  the  natives  on  the 
Coromandel  Coast  as  a  remedy  for  toothache,  but  ^oes  not  call 
it  kino,  and  it  would  appear  not  to  have  been  an  article  of 
export  to  Europe  in  his  time.  From  the  Pharmacograpliia  we 
learn  that  kino  originally  came  from  the  river  Gambia  in  West 
Africa  under  the  name  of  Gummirubtum  astringens  Oamhiense, 
and  that  it  was  produced  by  a  tree  called  in  the  Man  din  go 
language.  Jiawo,  and  which  was  afterwards  identified  with  the 
Pterocarpus  erinaceus  of  Poiret.  In  the  Edinhurgh  DispensA" 
torij  of  1803,  kino  is-  described  as  coming  from  Africa  and 
Jamaica,  but  in  the  1811  edition,  Duncan  says  that  the  African 
drug  is  no  longer  to  be  met  with,  its  place  being  supplied  by 
kinos  from  Jamaica,  the  East  Indies,  and  New  South  Wales^ 
After  this  date  the  East  Indian  drug  appears  to  have  been 
principally  used,  and  when  Wigbt  and  Royle  (1844-46)  proved 
its  botanical  origin  it  became  recognised  as  the  legitimate  kino 
of  the  principal  Pharmacopoeias  of  Europe.  A  description  of 
its  collection  on  the  Malabar  Coast  will  be  found  in  the  Phar- 
macographia.  In  the  Canara  District  of  the  Bombay  Presi- 
dency it  is  collected  in  little  cups  made  with  leaves,  and 
consequently  assumes  the  form  of  concavo-convex  cakes,  3  to  4 
inches  in  diameter;  these  are  always  broken  up  and  garbled 
by  the  wholesale  dealers,  Malabar  kino  is  mostly  reserved 
for  the  European  market,  there  is  little  demand  for  it  in 
native  practice.  Dragon's  blood  and  Butea  kino  taking  it?  place. 
The  bark  of  tho  tree  is  used  in  Goa  ag  an  astringent,  but  the 
gum  is  not  collected.  Kino  is  more  lenitive  than  other  astrin- 
gents, in  consequence,  probably,  of  the  phlobophene  it  contains; 
it  is  chiefly  used  in  the  treatment  of  diarrhoea  and  pyrosis. 

Description.' — Kino  as  offered  for  sale  is  in  blackish-red 
angular  fragments  full  of  cracks.  If  a  thin  fragment  is  hold 
between  tho  eye  and  the  light  it  is  seen  to  be  of  a  rich  garnet 
colour.  The  greater  part  of  it  is  soluble  in  cold  water  and  all 
in  boiling  water,  but  a  poi;tion  is  deposited  on  the  water  cool- 
ing. Rectified  Spirit  dissolves  kino,  forming  a  deep  red 
tincture  which  often  gives  trouble  by  becoming  gelatinous  if  * 
69 
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kept  for  any   time.     The  addition  of  a  little  glycerine  will 
prevent  this. 

Chemical  composition, — The  following  account  is  extracted 
from  the  Pharmacographia:-^''  Cold  water  forms  with  kino  a 
reddish  solution,  which  is  at  first  not  altered  if  a  fragment  of 
ferrous  sulphate  is  added.  But  a  violet  colour  is  produced  as 
soon  as  the  liquid  is  cautiously  neutralized. 

"  This  can  be  done  by  diluting  it  with  common  water  (con- 
taining bicarbonate  of  calcium)  or  by  adding  a  drop  of  solution 
of  acetate  of  potassium.  Yet  the  fact  of  kino  developing  an 
intense  violet  colour  in  presence  of  a  protosalt  of  iron,  may 
most  evidently  be  shown  by  shaking  it  with  water  and  iron 
reduced  by  hydrogen.  The  filtered  liquid  is  of  a  brilliant 
violet,  and  may  be  evaporated  at  100°  without  turning  green; 
the  dried  residue  even  again  forms  a  violet  solution  with  water. 
By  long  keeping  the  violet  liquid  gelatinizes.  It  is  decolorized 
by  acids,  and  turns  red  on  addition  of  an  alkali,  whether 
caustic  or  bicarbonated.  Catechu,  as  well  as  crystallized 
catechin,  show  the  same  behaviour,  but  these  solutions 
quickly  turn  green  on  exposure  to  air. 

"  Solutions  of  acids,  of  metallic  salts,  or  of  chromates  produce 
copious  precipitates  in  an  aqueous  solution  of  kino.  Ferric 
chloride  forms  a  dirty  green  precipitate,  and  is  at  the  same' 
time  reduced  to  a  ferrous  salt.  Dilute  mineral  acids  or  alka- 
lies do  not  occasion  any  decided  change  of  colour,  but  the 
former  give  rise  to  light  brownish  red  precipitates  of  kino- 
tannic  acid.  By  boiling  for  sonae  tinie  an  aqueous  solution 
of  kino-tannic  acid,  a  red  precipitate,  kino-red,  is  separated. 

"Kino  in  its  general  behaviour  is  closely  allied  to  Pegii 
catechu,  and  yields  by  similar  treatment  the  same  products, 
that  is  to  say,  it  afFprds  pyrocatechin  when  submitted  to  dry 
distillation,  and  protocatechuic  acid  together  with  phloroglucin 
when  melted  with  caustic  soda  or  potash. 

"Yet  in  catechu  the  tannic  acid  is  accompanied  by  a  consi- 
derable amount  of  catechin,  whict  may  be*  removed  directly 
by  exhaustion  with  ether.     Kino,  on  the  other  band,  yields  to 
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ether  only  a.  minute  percentage  of  a  substance,  whose  scaly, 
crystals  display  under  the  microscope  the  character  of  pyroca- 
techin,  rather  than  that  of  catechin,  which  crystallines  in  prisms. 
The  crystals  extracted  from  kino  dissolve  freely  in  cold  water, 
which  is  not  the  case  with  catechin,  and  this  solution  assumes  a 
fine  green  if  a  very  dilute  solution  of  ferric  chloride  is  added, 
aud  turns  red  on  addition  of  an  alkali.  This  is  the  behaviour 
of  catechin  as.  well  as  of  pyrocateghin ;  but  the  difference  in 
solubility  speaks  in  favour  of  the  crystals  afforded  by  kino  being 
pyrocatechin  rather  than  catechin. 

*'We  thought  pyrocatechin  must  also  occur  ia  the  mother- 
.plant  of  kino,  but  this  does  not  prove  to  be  the  case,  no  indi- 
cation of  its  presence  being  perceptible  either  in  the  fresh  bark 
or  wood  Etti  (1878)  extracted  from  kino  colourless  prisms  of 
kinom  by  boiling  the  drug  with  twice  its  weight  of  hydro- 
chloric acid,  about  1*03  sp.  gr.  On  cooling,  kino-red  separates, 
very  little  of  it  remaining  in  solution  together  with  kinoin. 
Ti>e  latter  is  extracted  by  exhausting  tlie  liquid,  with  ether, 
which  by  evaporation  affords  crystals  of  kinoin.  They  should 
be  recrystallized  from  boiling  water;  they  agree  with  the 
formula  C*  H*^  0^,  which  is  to  be  regarded  as  that  of  a  me-^ 
."  thylated  gallic  ether  of  pyrocatechin,  viz.,  C^  H*  (OCH^)  C 
H^  0^.  •  Kinoin  by  heating  it  to  130°  C.  gives  off  wat-er  and 
turns  red;  2C»*  H»^  0^  =  0  H'  C^s  R'^  0".  The  latter  pro- 
ducb  is  an  amorphous  mass  agreeing  with  kino-red ;  by  heating 
it  at  160  to  170°  it  again  loses  water,  thus  affording  another 
anhydride.  Etti  succeeded  in  preparing  methylic  chloride, 
pyrocatechin,  (C«  H*  OH)^  as  well  as  gallic  acid,  C  H^  0^  by 
decomposing  kinoin. 

"  We  have  prepared  kinoin  from  Australian  kino,  but  failed 
to  obtain  it.from  Malabar  kino,  which  Etti  says  he  used.  Kino 
affords  ^bout  1^  per  cent,  of  kinoin.  The  solutions  of  kinoin 
turn  red  on  addition  of  ferric  salts.  Commercial  kino  yielded 
us  1"3  per  cent.,  of  ash.'*     [Pharmacographia,  2nd  Ed.,  p.  196.) 

Commerce. — Kino  is  chiefly  collected  on  the  Malabar  Coast, 
and  exported  from   Cochin   direct'  to  Europe.     A  false  kino 
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similar  in  appearance  to  that  of  Malabar>  but  very  insoluble 
in  water  and  spirit;  hiM  baen  recently  met  with  in  the 
Bombay  market.  Good  kino  should  dissolve  readily  in  rectified 
spirit, 

PONGAMIA  GLABRA,  F^n^ 

Fig.— Jard.  Malm.,  U  28;  Wight  Ic,  t  59;  Bedd.  Fl. 
Sylv.,  t.m. 

Hab.-^India,  most  abundant  near  the  coast. 

Vernacular. — Karanj,  Kiramil  {Bind.),  Dahar-karanja 
{Beng.),  Karanja  [Mar.'),  Pungam-maram  (Taw.),  Ranagu, 
Kanuga-chettu  (Tel.),  Honge  [Can.]. 

History,  Use^,  &C, — This  is  ahandsome  flowering  tree 
with  foliage  like  the  Beech.  Sanskrit  writers  call  it  Karanja 
andNaktamalaorNaktamalaka,  "garland  of  then  is^ht,  "  and  in 
-  Hindi  it  is  sometimes  called  Sukhchaia,  "affording  perfect 
satisfaction  to  the  senses'';  indeed,  it  well  deserves  these  names, 
as  nothing  can  be  more  beautiful  than  its  drooping  branches  of 
shining  green  leaves  laden  with  racemes  of  rose-coloured 
flowers.  The  seeds,  leaves,  and  oil  are  used  in  Hindu  medicine' 
as  a  remedy  for  skin  diseases  and  rheumatism  and  to  destroy 
worms  in  sores.  Chakradatta  mentions  a  paste  made  of  the 
seeds  along  with  those  of  Cassia  Tora  and  the  root  ofSanssnrea 
Lappa  as  a  useful  application  to  skin  diseases.  He  also  gives 
prescriptions  for  a  compound  oil  and  ghrita  to  be  used  for  the 
same  purpose  [see  Duties  Mat.  Med.,  p.  153),  where  the  Original 
prescriptions  are  given  with  a  translation. 

Bheede  notices  the  use  of  a  bath  prepared  with  the  leaves, 
to  remove  rheumatic  pains;  and  they  appear  to  he  in  general 
use  for  this  purpose.  Ainslie  says  that  the  jaiee  of  the  root  is 
used  for  cleansing  foul  ulcers,  and  closing  fistulous  sores.  He 
also  notices  the  oil  audits  use  in  itch  and  rheumatism.  Gibson 
speaks  very  highly  of  the. oil  as  a  remedy  in  scabies,  herpes, 
and  other  cutaneous  diseases  of  a  similar  nature;  it  should  be 
mixed  with  an  equal  quantity  of  lemon  juice  and  be  well  shakeu. 
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when  it  forms  a  rich  yellow  liniment  which  we  have  naed* 
successfully  in  porrig'o  capitis,  pityriasis  and  psoriasis.  In 
leprosy  the  natives-  prescribe  the  leaves  with  those  of  Plumbago, 
along' with  some  pepper  and  salt,  to  be  powdered  and- given  in 
ciirds.  Karanj  is  also  an  ingredient  in  several  complicated* 
prescriptions  for  epilepsy  and  abdominal  enlargements.  Dr. 
P.  S;  Mootooswamy  mentions,  the  use  of  the  juice  of  the  root 
with  cocoanut  milk  and  lime  water  as  a  remedy  for  gonorrhoea 
in  Tanjore,  and  pf  the  leaves  (Ponga-illai,  Tamil)  in  flatulency, 
dyspepsia,  and  diarrhoea.  He  also  informs*  us  that  broken  rice 
is  boiled  with  the  leaves  and  those  C>{  Morinda  citrifoJia,  dried 
in  the  shade,  cleaned  and  crushed,  and  from  th'ia  preparation  a 
thin  salt  gruel  is  made  to  feed  young  children  with  instead  of 
cow's  milk,  which  is  supposed  to  cause  glandular  enlargements 
of  the  abdomen.  He  has  noticed  the  use  of  the  flowers  as  a 
remedy  for  diabetes,  and  of  the  poils  worn  round  the  neck  as  a 
protective  against  Whooping  cough.  (Indian  Med,  Gaz.,  1888.) 
Dr.  B.  Evers  has  seen  the  sopda  ad-ninistered  internally  for  the 
last  named  affection.  The  -oil  is  in  general  use  amongst  the 
agricultural  classes  as  a  lamp  oil. 

Description. — Leaves  pinnate,  from. 6  to  18  iuches  Jong, 
leaflets  opposite,  2  to  3  pairs  and  an  odd  one,-  oval,  pointed,"en- 
tire,  smooth  and  shining,  subcoriaceous,  2  to  4  inches  long,  taste 
bitter;  pod  woody,  ovate,  compressed,  glabrous,  J  to  :J  inch 
thick,  IJ  to  2  inches  long,  apex  thick  and  blunt,  .point  decurved, 
very  short,  it  generally  contains  one  perfect  and  one  abortive 
^eed ;  seed  compressed,  of  the  shape  and  size  of  a  broad  bean ; 
testa  thin,  smooth,  veined,  light-red ;  cotyledons  very  oily,  bitter. 
The  bark  has  a  thin  ashy-grey  outer  layer,  which  readily  peels 
off ;  when  this  is  removed,  the  surface  is  seen  to  bo  green  with 
vrhite  transverse  markings.  The  substance  of  the  bark  is  tough 
with  a  whitp  granular  fracture;  odour  ma>ykish;  taste  bitter 
.and  somewhat  aromatic,  with  a  peculiar  pungency.  Starch 
and  rhomboid  cryste^ls  are  observed  under  the  microscope. 
The  root  bark  is  of  a  rusty-brown  externally,  yellow  within. 
All  parts  of  the  plant  when  crashed  afford  a  yellow  juice. 
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Chemical  composition. — According  to  Lepiae  (PAarm.  Journ, 
(3)  XL.  16.)  the  seeds  yield  27  per  cent,  of  a  vellow  oil,  having- 
a  specific  gravity  of  0-945,  and  solidifying  at  8°  C. 

The  od  which  we  have  examined  (called  Hougeoilin  Mysore) 
and  expressed  purposely  from  fresh  seeds,  was  thick,  of  a  light 
orancre-brown  colour,  and  bitter  taste.  The  specific  gravity  at 
IS'^C.  was  0-9353.  It  yielded  93-3  per  cent,  of  fatty  acids 
melting  at  about  30\  With  sulphuric  acid  it  became  yellow 
with  orange  streaks,  and  when  stirred  formed  an  orange-red 
mixture,  which  after  standing  became  yellow.  With  nitric  acid 
it  formed -an  orange  emulsion.  With  the  elaVdin  test  it  remained 
liquid  for  several  hours,  and  was  of  the  colour  and  consistence 
of  honey  after  two  days.  The  fresh  oil  deposits  solid  white  fats 
if  kept  at  the  temperature  of  16°  for  a  few  weeks,  and  the  clear 
oil  then  has  the  specific  gravity  of  0*935  .  The  bitter  principle 
of  the  oil  appears  to  reside  in  a  resin  and  not  in  an  alkaloid,  as 
in  tho  case  with  Margosa  oil. 

The  bark  contains  a  bitter  alkaloid,  soluble  in  ether,  alcohol, 
and  water  ;  also  an  acid  resin  of  a  greenish-brown  colour  soluble 
in  ether.  The  alcoholic  extract  is  composed  of  a  substance 
analogous  to  quinovin  together  with  sugar.  The  watery  extract 
contains  much  mucilage,  which  is  gelatinized  by  ferric  chloride. 
A  decoction  of  the  bark  gives  a  blue-black  colour  with  iodine 
solution;  no  indication  of  the  presence  of  tannin  could  be 
obtained  from  any  part  of  the  bark. 

DERRIS  ULIGINOSA,  Benth. 

Fig.— TF/.  in  Hook.  Bot.  Misc.  iil,  Suppl.  L  41. 

Hab.-^ — Eastern  Himalayas,  Western  Peninsula,  Ceylon.    • 

Vernacular. — Pdnlata  (Beng,),  Kdjarvel,  Kirtdna  (Mar,). 

History,  Uses,  &C, — This  woody  climber  is  tlie  most 
widely-spread  species  of  the  genus,  and  is  worthy  of  notice  on 
accuunt  of  the  activity  of  its  bark  as  a  fish  poison,  for  which 
purpose  it  is  used  in  Zambesi-land.     Id  India  it  is  known  to 
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act  as  a  poison  upon  worms  and  the  larvae  of  insects  which 
trouble  the  cultivator,  whence  the  Marathi  name  Kirtana, 
or  "  worm-creeper/'  .        . 

The  natives  of  Tanjore  use  it  medicinally.  Dr.  P.  S.  Mootoo- 
swamy  {Indian  Med,  Gaz.y  1888,)  mentions  a  medicinal  ^oil, 
in  which  it  is  an  ingredient,  as  used  internally  and  applied 
externally  in  paralysis,  rheumatism,  dysmenorrhoea,  &c. ;  but  as 
this  ghrita  (oil)  contains  such  active  ingredients  as  Plumbago 
root,  Asafoetida,  and  Garlic,  it  is  difficult  to  tell  how  much  of  its 
efficacy  in  due  to  the  Derris. 

Description. — The  plant  is  a  woody'climbing  shrub  with' 
pinnate  leaves  and  pink  flowers.  The  stem  bark  is  dark  brow:n 
and  scabrous  from  the  presence  of  numerous  little  round  white 
corky  lenticels,  the  bark  of  the  root  is  of  a  lighter  colour, 
scurfy  and  thickly  studded  with  large  transverse  corky  warts, 
its  substance  is  of  a  greenish  colour ;  taste  acrid  aud  astringent. 
The  powder  of  the  bark  excites  sneezing. 

Chemical  Composition. — A  proximate  analysis  of  the  bark 
reveals  the  presence*  of  a  neutral  crystalline  principle,  a  wax 
and  two  resins  in  the  ether  extract ;  two  colouring  matters, 
an  alkaloid  and  glucose  in  the  alcoholic  extract ;  an  acrid 
glucoside  allied  to  saponin,  together  with  gum  in  the  aqueous 
extract,  and  8  per  ceat.  of  mineral  matter.  The  bitterish 
alkaloid  gives  a  fine  red  colour  with  sulphuric  acid  and  a  violet 
colour  with  oxidizing  agents ;  it  is  associated  with  the  colour- 
ing matter  soluble  in  water,  which  is  of  an  acid  nature  and 
strikes  a  deep  reddish  brown  with  ferric  chloride,  and  a  reddish 
pink  with  ferrous  sulphate.  The  glucoside  is  precipitated  with 
barium  hydrate  with  colouring  matter,  arid  the  latter  is  left 
in  an  insoluble  condition  on  dissolving  the  barium  compound 
in  hydrochloric  acid;  on  boiling  this  solution  the  decomposi- 
tion was  readily  eflected  with  the  formation  of  glucose  and  an 
insoluble  body  differing  from  •  sapogenin  in  its  appearance 
and  solubility  in  spirit.  The  resin,  more  soluble  in  rectified 
spirit,  Was  dark  reddish  brown  and  freely  soluble  in  alkali ; 
the  less  soluble  resm  was  light  brown,  brittle,  and  soluble 
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only  in  a  large  qaantity  of  alkali;  they  were  both  acid  in 
reaction. 

.  Tourhi  Pods. — These  dried  pods,  which  are  sold  in  the 
bazars  of  Bengal,  are  apparently  those  of  a  species  of  Denris; 
they  ^ary  mach  in  size,  bein<y  J  to  2  inches  in  length,  and 
from  i  to  i  an  inch  in  breadth.  They  are  brittle  and  of  a 
brown  colour  with  a  prominent  dorsal  suture. 

The  pods  are  astringent,  and  when  powdered  are  used  as  a 
tooth  powder  and  to  stain  the  teeth,  A  decoction  is  nsed  as 
an  astringent  injection  in  leucorrhoea,  but  their  principal  use  is 
in  the  preparation  of  writing  ink. 

Chcinical  composition.-^The  pods  with  their  seeds  reduced  to 
powder  contained  4*73  per  cent,  of  moisture,  and  2*86  percent, 
of  ash  ;  a  slight  trace  of  manganese  was  present. 

With  the  exception  of  a  very  large  amount  of  •  astringent 
matter  giving  a  blackish  coloration  with  ferric  salts,  and  a 
resinous  principle  soluble  in  chloroform,  and  affording  a  bright 
yellow  coloration  with  alkalies,  nothing  special'  was  detected. 
No  glucoside  was  present. 

SESBANIA  GRANDIFLORA,  Pers. 

'  Fig. — Rheede,  Hort.  MaUi.^  L  51.  Syn. — Agati  grandiflora. 
Hab. — W.  Peninsula.     The  bark  and  flowers. 
Vernacular — Ag;ista  {Mar,),  Avisi  (TeZ.),  Agdtti  (Tarn.),  Bak 
(Ben^.),Agasthio  (G7*2.),  Basna  (ffmd.),  Aga^hi  (CanJ). 

History,  Uses,  &C, — A  native  of  the.  Eastern  Islands, 
but  cultivated- in  gardens  all  over  India,  and  now  quite  natura- 
lised. In  Sanskrit  it  is  called  Agasti,  Vranfiri,  Vaka  and 
Stbiila-puslipa,  or  "  Irtrge-flowered.'^  It  is  named  Agasti  after 
a  rishi  'or*  sage  of  that  Barae,  the  author  of  several  Vedic 
hymns,  who  is  said  to  have  been  the  son  of  both  Mitra  and 
Varuna  by   Urvasi,*  and   to   have   conquered   and   civilised 

•  Urvasi  (hot  desire),  an  Apsaras  or  nymph  pf  Indra^s  heaven.  According 
to  local  tradition  the  sage  was  not  born  of  her  body,  but  from  the  lust 
excited  by  ber  beauty.    \Ain$lie.) 
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Southern  India.  He  also  wrote  on  medicine,  and  his  healing 
spirit  is  said  still  to  haunt  the  mountains  of  Courtallum.  To  the 
present  day  his  works  are  held  in  the  highest  estimation  in  the 
South  of  ladia.  The  flowers  are  sacred  to  Shiva  and  are  sup- 
posed to  represent  the  male  dnd  female  generative  organs. 

The  bark  is  very  astringent,  but  not  bitter,  as  stated  in  the 
Pharmacopceia  of  India,  where  it  is  recommended  as  a  tonic  by 
Dr.  Bonavia.  The  statement  that  it  is  a  bitter  tonic  occurs 
also  in  the  Bengal  Dispensatory,  In  Bombay  the  leaves  or 
flowers  are  made  use  of  by  the  natives,  their  juice  being 
a  popular  remedy  in  nasal  catarrh  and  headache ;  it  is  blown 
up  the  nostrils  and  causes  a  very  copious  discharge  of  fluid, 
relieviug  the  pain  and  sense  of  weight  in  the  frontal  sinuses.* 
The  root  of  the  red  flowered  variety,  rubbed  into  a  paste  with 
water,  is  applied  in  rheumatism ;  from  1  to  2  tolas  of  the 
root-juice  are  given  with  honey  as  an  expectorant  in  catarrh ; 
a  paste  made  of  the  root  with  an  equal  quantity  of  Stramonium 
root  is  applied  to  painful  swellings.  The  flowers  are  cooked 
and  eaten  as  a  vegetable.  The  leaves  are  said  to  be  aperient. 
Bumphius  states  that  a  poultice  of  the  leaves  is  so  popular  a 
remedy  in  Amboyna  for  bruises,  that  the  tree  has  become  no- 
torious as  the  '^solatium  et  auzilium  illorum  qui  vapulantur,'' 
and  people  who  plant  it  near  their  houses  are  laughed  at  on 
this  account.  It  is  a  curious  coincidence  that  the  Sanskrit 
name  Vrandri  signifies  "enemy  of  sores*'  (Vrana-ari). 

Description — A  tree  of  very  short  duration,  attaining  a 
height  of  about  80  feet  in  a  few  years  and  then  dying.  The 
leaves  are  abruptly  pinnated,  leaflets  21  pairs  or  fewer,  oblong- 
ovate,  1  to  1 J  inch  long ;  taste  a  little  acid  and  astringent.  The 
calyx  is  campanulate,  two-lipped,  flowers  papilionaceous,  white 
or  red,  very  large  and  fleshy  in  2  to  4  flowered  axillary  racemes, 
taste  mucilaginous  and  bitterish,  legumes  pendulous,  very  long, 

•  This  kind  of  medicament  is  the  piveyxyrov  of  Galen.  In  Scrib.  Larg. 
Comp.  7,  we  read :— "  Per  nares  ergo  purgatur  caput  iis  rebus  infusis  pt- r 
eornu  quod  rhynencbytea  vocatur ;  Hederse  siicco  per  se,  vel  betse  succo,  cum 
cxiguo  flore  terii,  vel  cyclamini  lucco  mixto  laote  aut  aqua  pari  mensura." 

eo 
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slightly  flattened^  contracted  between  the  seeds.  The  bark  is 
mnch  fissured  longitadinallj^  of  a  greyish-brown  externally, 
the  dry  snber  nearly  eqnal  to  the  living  portion  in  thickness  ; 
in  the  fissures,  may  be  seen  numerous  small  tears  of  a  garnet- 
red  when  fresh,  but  soon  becoming  almost  black  by  exposure 
to  the  air.  The  outer  portion  of  the  living  bark  is  of  a  red 
colour,  and  is  loaded  with  the  same  kind  of  gum  in  a  soft  state. 

Chemical  composUian. — Tears  of  the  red  gum  which  adhere 
to  the  bark  merely  softened  in  water,  they  were  also  insoluble 
in  boiling  water,  and  in  cold  and  boiling  alcohol.  They  were 
slowly  dissolved  by  boiling  with  dilute  alkali,  giving  a  brown 
solution  when  ammonia  was  used,  and  a  deep  claret  with 
soda.  The  alkaline  solution  neutralized  with  acetic  acid  gave 
brown  flocculent  precipitates  with  lead  acetate,  alum,  and 
salts  of  iron.  A  large  excess  of  acid  did  not  cause  complete 
separation  of  the  colouring  matter.  A  filtered  decoction  of 
the  bark  gave  a  blue-black  colour  with  ferric  chloride,  and  a 
deposit  with  rectified  spirit,  showing  the  presence  of  tannin 
and  gum. 

SESBANIA  ^GYPTIACA,  Pers. 

Fig. — Bheede,  Hort.  Mai  vi.,  t.  27;  Wight  Ic,  t.  SZ 

Hab. — India. 

Vernacular. — J6t,  Rdsin  (J7itid.),  Jayanti  {Beng.),  Champai 
(Tarn.),  Shevari  (Mar.),  Somanti  {TeL),  Karijinange  {Can,). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Jaya  (vic- 
torious), Jayanti  (daughter  of  Indra),  Vaijayanta  (banner 
of  Indra),  NSdeyi  (river-born),  is  extensively  cultivated  in 
India,  where  the  stems  are  used  as  a  substitute  for  bamboos. 
It  is  the  Kedangu  of  Bheede  and  Emerus  of  Burmann.  The 
Hindus  have  a  superstition  that  the  sight  of  the  seeds  will  re- 
move the  pain  of  scorpion  stings;  they  also  pound  them  and 
apply  them  locally  as  an  astringent.  The  juice  of  the  bark  is 
given  internally  as  an  astringent,  and  Wight  remarks  that  the 
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leaves  are  mncli  nsed  in  poultices  to  promote  sappuration* 
Forskahl  calls  the  plant  Dolichos  Saiseban;  it  is  the  Saisabao 
of  the  Egyptiansy  who  ase  the  seeds  medicinally  on  account  of 
their  astringent  properties.  Prosper  Alpinus  says  of  these 
seeds : — 

*'  Et  ut  uno  verbo  dicaih^  in  omnibus  vacuationibus  firman. 
dis  illorum  seminum  usum  habent  frequentissimum."  Mir 
Muhammad  Husain  and  others  who  describe  the  use  of  the 
seeds  in  India  give  a  similar  account  of  their  medicinal  pro* 
perties.  The  generic  name  of  the  plant  is  Persian,  and  accord- 
ing to  the  Burhdn,  should  be  pronounced  "  Sisiban/*  This 
the  author  of  that  work  says  is  the  same  as  Panjangusht 
(a  plant  generally  identified  with  Vitex  Agnns'Castus)  and 
called  Hab-el-fakd  by  the  Arabs.  Here  he  agrees  with  Abu 
Hanifeh,  who  describes  <^^  I  as  a  plant  which  is  thrown  into 
mead  to  make  it  strong,  and  is  called  in  Persian  Fanjangusht. 
On  the  other  hand  Ibn  Arabi  says  El  fakd  is  the  Kushuth  * 
(<tjySS )  and  also  a  beverage  (3^)  prepared  from  raisins  and 
honey,  into  which  the  fakd  has  been  thrown,  to  cause  it  to 
become  strong.  It  seems  probable  that  the  Fakd  of  the  Arabs 
was  an  astringent  plant,  which  was  used,  like  Acacia  bark  in 
India,  for  clearing  spiritaous  liquor. 

Description. — Sir  W.  Jones  describes  the  flowers  aa 
varying  in  colour ;  in  some  plants,  wholly  yellow ;  in  others, 
with  a  blackish-pui-ple  awning  yellow  within,  and  dark  yellow 
wings  tipped  with  brown  j  in  some  with  an  awning  of  the 
richest  orange-scarlet  externally,  and  internally  of  a  bright 
yellow;  wings  yellow,  of  diflferent  shades;  and  a  keel  pale 
below,  with  an  exquisite  changeable  light  purple  above,  striated 
in  elegant  curves.  The  leaves  are  pinnate,  3  to  6  inches  long, 
with  from  9  to  15  pairs  of  linear-oblong  leaflets.  The  seeds 
are  oblong,  somewhat  kidney-shaped,  and  smooth  and  are  con- 
tained in  a  tomentose  pod,  6  to  9  inches  in  length. 

•  Kushuth  ii  described  as  a  parasitic  plant,  without  root  or  leaves,  and 
is  generally  supposed  to  be  a  kind  of  Cuscuta. 
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Chemical  composition. — ^Tlie  seeds  weigh  on  an  ayerage  one 
centigram  each ;  they  have  a  bland  taste  with  a  peculiar  odonr, 
and  are  difficult  to  powder.  A  proximate  analysis  separated — 

Fixed  oil  and  odorous  body    8*67 

Besin^  Bugar^  and  organic  acid  4' 11 

Mucilaginous  matter,  &c*   ..,*. 21*25 

Ash    , 509 

Organic  residue    44*86 

The  organic  acid  gave  a  dark  olive  colour  with  ferric 
chloride,  and  was  not  precipitated  from  solation  by  gelatine. 
The  colouring  matter  was  insoluble  in  ether,  alcohol  and  water, 
and  was  removed  by  diluted  caustic  soda ;  it  was  a  fine  red, 
and  was  entirely  precipitated  by  acetic  acid  from  its  alkaline 
solution.  The  powdered  seeds,  burnt  with  soda-lime,  afforded 
4*01  per  cent,  of  nitrogen,  which  is  equivalent  to  25*38  per 
cent,  of  proteids. 

ASTRAGALUS  SARCOCOLLA,  Dymoek. 

Hab. — Persia.     The  gum. 

Vernacular.— Anzerdt(4ra6.),  G6jar  (Bom., a corrnption 
of  the  Persian  Guzhad). 

History,  Uses,  &C. — This  drug,  though  still  largely 
used  in  the  East,  is  hardly  known  in  Europe  at  the  present 
time.  Dioscorides  inforn\.s  us  that  SarcocoUa  is  the  tear  of  a 
Persian  tree,  that  it  resembles  powdered  Frankincense,  is  of  a 
reddish  colour  and  bitterish  taste,  has  the  property  of  closing 
wounds  and  checking  discharges  from  the  eyes.  It  is  an 
ingredient  in  plasters,  and  is  adulterated  with  gum.* 

Pliny  writes  to  the  same  effect,  and  adds  that  it  is  valued  by 
painters-t  Ibn  Sina  says  that  it  closes  wounds  without  caus- 
ing irritation  and  promotes  granulation ;  used  as  a  plaster  it 
mitigates  all  kinds  of  inflammation. 

*  Dios.  iii.>  90-     n-fpl  a-apKOKoKKas. 
t  Plin.  13,20;24,  78. 
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Masfli  adds  iliat  it  is  cathartic  and  useful  for  the  expnlsioa 
of  phlegm  and  corrnpt  hamoars.  Haji  Zein  el  Attar  says  that 
the  Persian  name  is  oj^  (gdzhad)^  and  that  the  tree  which 
produces  it  grows  in  the  Shabaiikarah  hills  near  Shiraz. 
Another  name  for  the  gum  is  Jahudaneh.  When  it  first 
exudes  it  is  white,  but  from  exposure  to  the  sun  it  becomes  red. 

Amongst  modern  writers^  Mir  Muhammad  Kusain,  the  author 
of  the  Makhzan-el-Adwiya,  informs  us  that  Anzerdt  is  at 
Ispahan  called  Kunjud  and  Agardhak^  at  Shiraz  Kunderd;  in 
Arabic  it  is  known  as  Kohl- Farsi  (Persian  coUyrium)  and  Kohl- 
Kirmani  (Kirman  collyriunk).  The  Indians  call  it  Lai.  He  de- 
scribes it  as  the  gum  of  a  thorny  plant  called  Shayakah^  which 
is  about  6  feet  high^  has  leaves  like  those  of  the  Frankincense^ 
and  is  a  native  of  Persia  and  Turkistan ;  he  then  gives  a  correct 
description  of  the  drug,  and  states  that  it  is  aperient,  and  a 
resolvent  of  corrupt  and  phlegmatic  humours,  &c. ;  it  acts  best 
when  combined  with  such  medicines  as  turpeth,  myrobalaus, 
sagapenum,  &c.  Speaking  of  particular  diseases  in  which  it  is 
employed,  he  mentions  its  use  in  congestive  apoplexy  combined 
with  castor-oil,  and  topically  in  purulent  discharges  from  the 
eyes;'!'  roasted  with  onions  it  is  dropped  into  the  ear  to  cure 
earache.  It  is  also  used  internally  as  an  antirheumatic  and 
anthelmintic.  The  Egyptian  women  eat  it  on  account  of  its 
fattening  properties.  Dose,  i  to  2  misk&ls ;  large  doses  are 
said  to  prove  fatal  by  obstructing  the  intestinal  glands.  With 
regard  to  its  use  in  plasters  his  remarks  are  to  the  same  purport 
as  those  of  Ibn  Sina.  When  used  as  a  coUyrium  he  directs  it 
to  be  prepared  by  being  beaten  up  in  ass's  milk,  and  afterwards 
dried  in  an  oven  until  slightly  baked. 

European  writers  on  Materia  Medica  briefly  notice  Sarco- 
colla.  Guibourt  remarks  that  if  the  statements  of  the  Greeks 
and  Arabians  are  correct,  it  cannot  be  the  produce  of  a  Ponoea, 
a  genus  confined  to  Africa.  He  states  that  Pelletier  found  it 
to  consist  of  SarcocoUine  65-30,  gum  4*60,  gelatinous  matter 

♦  In  the  Tibb-i  Akbari  the  following  receipt  is  given :— Starch  6  parti, 
Anzerdt  und  white  lead  of  each  2  parts;  sift  very  fine  for  an  eye-powder. 
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3-30,  woody  matter,  &o.,  2680.  SarcocoUine  is  described  as 
a  substance  sui  generis,  soluble  in  40  parts  of  cold  water,  and 
25  parts  boiling.  A  hot  satarated  solotion  precipitates  on 
cooling,  part  of  the  sarcocoliine,  which  separating  as  a  syrupy 
liquid,  is  no  longer  soluble  in  water.  Alcohol  dissolves  it  in 
all  proportions,  the  solution  mixed  with  water  becomes  turbid, 
but  does  not  precipitate. 

Description. — SarcocoUa  consists  of  more  or  less  agglo- 
merated very  friable  grains ;  it  is  opaque  or  semi-transparent, 
and  varies  in  colour  from  deep  red  to  yellowish  white  or  grey ;  it 
has  hardly  any  odoar  and  a  sharp  bitter  sweet  taste ;  it  swells 
when  heated,  and  burns  with  an  odour  of  burnt  sugar.  Gum 
SarcocoUa  is  imported  into  Bombay  from  the  Persian  port  of 
Bushire  in  bags  which  contain  about  2  cwts. ;  the  total  quan- 
tity imported  must  be  considerable,  as  from  12  to  20  bags  may 
often  be  seen  in  a  single  warehouse.  The  original  packages 
always  contain  portions  of  the  plant,  of  which  the  following  is 
a  description : — 

FRurr. — Peduncles  short,  slender;  calyx  oblong,  bell*shaped, 
chaffy,  I  in.  long,  with  a  5-dentate  narrow,  open  mouth,  with- 
in it  are  the  dry  petals,  and  an  oblong,  silicious,  rostrated  pod, 
as  large  as  a  grain  of  rice  in  the  husk,  and  having  its  external 
surface  thickly  covered  with  a  felting  of  white,  cotton-like 
down,  consisting  of  long  simple  hairs  matted  together.  Although 
the  pod  is  mature,  the  petals  remain  firmly  attached,  the  upper 
one  is  hooded  and  envelopes  the  rostrum  of  the  pod.  The  pod 
is  two-valved;  attached  to  its  dorsal  suture  on  one  side  is  a 
single,  greyish-brown,  vetch-like  seed,  having  a  diameter  of  \ 
inch ;  when  soaked  in  water  it  swells,  bursts,  and  a  mass  of 
SarcocoUa  protrudes;  some  of  the  pods  are  abortive  and  are 
full  of  the  gum. 

Stem. — Woody,  composed  of  numerous  radiating,  wedge- 
shaped  bundles,  thorny ;  thorns  |  to  1  inch  long,  and  together 
with  the  young  branches  more  or  less  covered  with  cotton-like 
down,  and  encrusted  with  SarcocoUa. 
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No  leaves  were  fonnd^  but  native  authors  describe  them  as 
similar  to  those  of  tbe  Frankincense. 

Several  handfuls  of  the  fruit  may  be  picked  from  a  bale  of 
gum^  but  most  of  it  has  lost  its  chaffy  calyx  from  friction.  As 
leaves  are  never  seen,  it  is  probable  that  the  Sarcocolla  is  col- 
lected by  beating  the  bushes  after  the  leaves  have  fallen.  The 
exudation  must  be  sq  abundant  as  to  flow  on  the  ground^  as 
masses  of  sand,  glued  together  by  itj  of  large  size^  are  found  in 
the  packages. 

Commerce. — The  average  value  of  Sarcocolla  is  Rs.  3  per 
maund  of  37}  lbs.  It  is  rather  an  important  medicinal  article 
in  India^  as  it  is  one  of  the  principal  ingredients  of  the  Up 
(plaster),  which  the  Parsee  bone-setters  use  in  combination 
with  cotton  to  form  a  support  to  fractures  or  sprains^  and  also 
to  weak  joints.  The  usual  composition  of  Lip  is  Sarcocolla 
9  parts,  Jadvar  1,  Socotrine  Aloes  16,  Alum  8,  Maida-lakri  4, 
Singapore  Dammer  4,  Frankincense  7,  Ambehalad  7,  and 
Gamboge  12  parts.  These  ingredients  are  reduced  to  a  fine 
powder  and  then  rubbed  into  a  paste  with  water  by  means  of 
a  stone  and  muUer.* 

ASTRAGALUS  HERATENSIS,  Bunge. 

¥lg.— Trans.  Lin.  8oc.  2nd.  Ser.  Botany.  Vol.  in.  Pt.  L, 
Plate  vi. 

Vernacular — Gabina  {Pers.).     The  gum,  Katira. 

ASTRAGALUS,  sp.  aff.  A.  stroUlifero,  Boyle. 
Hab. — Persia. 
Vernacular. ^-Kon  {Pere.).     The  gum,  Katira. 

History,  Uses,  &C, — Western  Persia  has  long  been 
known  to  export  to  India  a  gum  called  Katira^  similar  to  the 


•  Compare  with  the  malagmata  of  the  Greeks  and  Romans.    Scrib. 
Gomp,  258,  et  $eq. 


480  LEGUMIX08JB. 

Tragaoanth  of  Western  commerce.  Tragacantlilias  been  known 
from  a  yeiy  earlj  period,  and  Theophrastns  and  Dioecorides 
were  probably  familiar  with  tbe  plant  from  which  it  was 
obtained,  as  the  latter  writer  describes  it  yeiy  correctly.  The 
later  Greek  physicians  were  all  acquainted  with  the  dmg,  as 
well  as  Masifay  Ibn  Sina,  and  the  other  Arabian  writers.  Haji 
2iein,  A.  D.  1368,  describes  its  nses  almost  in  the  words  of 
Dioscorides ;  he  calls  it  Katira,  the  gum  of  the  tree  called  Katid  ; 
this  name  the  Arabs  have  converted  into  Elathira.  According 
to  the  Persian  Bnrh&n,  the  Arabic  name  for  the  tree  is  Misw&k- 
el' Abbas.  The  anthorof  the  "Makhzan-el-Adwiya"  says  that 
the  Persian  name  of  the  tree  is  ei^  (Kon),  a  name  which  Dr. 
Aitchison  foand  to  be  carrent  among  the  peasantry  of  the 
Hari-rnd  valley  for  the  second  species  placed  at  the  head  of  this 
article.  Formerly  the  imports  of  Tragacanth  into  India  were 
insignificant,  and  only  sufficient  to  meet  the  requirements  of  a 
few  Persian  physicians  practising  in  the  country,  with  whom  it 
is  a  fGtvourite  pectoral ,  and  demnlcent  in  urinary  affections.  Nowi 
however,  it  is  making  its  appearance  in  the  Bombay  market  in 
large  quantities,  and  of  a  superior  quality  to  that  formerly 
imported,  for  the  purpose  of  export  to  £urope.  In  modern 
medicine  Tragacanth  is  chiefly  valued  for  its  mechanical  pro- 
perty  of  suspending  insoluble  powders  in  mixtures  and  for 
giving  firmness  to  lozenges  and  pill  masses. 

Secretion.— It  has  been  shown  by  H.  von  Mohl  and  by 
Wigand  that  Tragacanth  is  produced  by  metamorphosis  of  the 
cell  membrane,  and  that  it  is  not  simply  the  dried  juice  of  the 
plant.  The  stem  of  a  gum-bearing  Astragalus y  cut  transversely, 
exhibits  concentric  annual  layers  which  are  extremely  tough 
and  fibrous,  easily  tearing  lengthwise  into  thin  filamei.ts* 
These  inclose  a  central  column,  radiating  from  which  are  nu- 
merous medullary  rays,  both  of  very  lingular  structure,  for 
instead  of  presenting  a  thin-walled  parenchyme,  they  appear 
to  the  naked  eye  as  a  hard  translucent  gum -like  mass, 
becoming  gelatinous  in  water.  Examined  microscopically,  this 
gummy  substance  is  seen  to  consist  not  of  dried  mucilage,  but 
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of  the  cells  of  the  pith  and  medullary  rays  in  process  of  trans- 
formation into  Tragacanth.  The  transformed  cells,  if  their 
transformation  has  not  advanced  too  far,  exhibit  the  angular 
form  and  close  packing  of  parenchyme-cells,  but  their  walls 
are  much  thickened,  and  evidently  consist  of  numerous  very 
thin  strata.  A  similar  mode  of  gam  formation  from  cellulose 
maybe  observed  in  the  bark  of  Kydia  calycina  (nee  p.  228), 
and  a  less  complete  transformation  of  the  same  kind  in  the 
exudation  from  the  stem  of  Bombax  malabaricum  {see-p.  217). 

Description. — Tragacanth  consists  of  different  layers, 
either  laid  one  upon  another  and  spirally  twisted,  or  confluent 
into  tear- like  masses,  or  extended  into  curved,  narrow,  or  broad 
bands,  varying  in  width  between  i  inch  and  1  inch,  and  some- 
times 4  or  5  inches  long.  These  bauds  are  rarely  made  up  of 
a  single  layer,  but  usually  are  marked  with  several  parallel 
ridges,  indicating  the  various  strata,  which  are  united  into 
broader  and  thicker  larainaa.  This  form  of  tragacanth  is 
known  as  flake  tragacanth  or  leaf  gum,  and  is  the  mo ro  valuable 
the  whiter  and  more  translucent  it  is.  Smyrna  tragacanth  is 
mostly  in  rather  broad  and  thick  flakes,  which  are  yellowish  or 
of  a  brownish  tint,  and  often  prominently  ridged.  Thin, 
ribbon-like,  and  white  flakes  are  produced  in  Kurdistan  and 
Persia,  but  are  sometimes  distinguished  in  commerce  as  Syrian 
tragacanth.  Another  variety  is  vermiform  tragacanth,  also 
called  vermicelli.  It  consists  of  very  narrow,  variously  coiled 
and  contorted  string-like  pieces,  the  different  coils  of  which  are 
most  frequently  confluent.  Common  tragacanth,  or  sorts,  in 
Europe  known  as  traganton^  is  the  product  obtained  by  spon- 
taneous exudation,  forming  sub-globular,  conical,  or  variously 
shaped  tear-like  pieces,  with  the  surface  rounded  and  more  or 
less  irregular,  and  usually  of  a  brownish  or  brown  colour,  and 
rather  waxy  in  appearance;  but  it  shows  the  strati. 'iiatiou 
described  above,  and,  liko  the  \Vhite  and  thin  bands,  eiicl'^se 
starch. 

Tragacanth  is  hard,  tough,  difficult  to  powder,  inodorous,  and 
tasteless,  insoluble  in  alcohol  and  ether,  and   forms  with  50 
61 
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part»  of  water  a  thick,  jelly-like  mucilage.  When  difiased  ia 
a  much  larger  quantity  of  water  it  forms  a  ropy  liquid  which 
may  be  passed  through  a  filter,  leaving  behind  an  insoluble 
residue,  which  in  contact  with  iodine  acquires  a  blue  colour  from 
the  presence  of  starch.  The  mucilage  acquires  a  yellow  colour 
on  the  addition  of  caustic  soda,  and  the  solution  of  tragacanth 
yields  clear  mixtures  with  borax,  ferric  chlbrido,  and  sodium 
silicate,  is  precipitated  by  alcohol,  thickened  by  cold  lead 
acetate  and  subacetate,  and  precipitated  by  these  salts  on  beat" 
ing.     (Fliickiger,) 

Chemical  compositioru — Tragacanth  has  a  specific  gravity  of 
1*38,   and  contains  two   gums,  one  insoluble  and  the  other 
soluble  in  water,  about   14  per  cent,  of  moisture  and  8  per 
cent.,  or  less,  of  ash.     A  reaction  for  starch  is  obtained  ia 
most  samples,  and  a  peculifjir  red-colouring  matter  has  been 
observed  in  some  specimens  from  Persia,     The  insoluble  gum 
has   been  named  BciHsorirhf  C*^  H^^  0*^,  an  isomer  of  starch, 
which  forms  a  sugar  when  boiled  with  diluted  acid,  and  mucic 
acid  when  heated  with  nitric  acid.     The  soluble  gum  afibrds 
no  precipitate  or  jelly  with  alkaline  borates,  silicates  or  stannatea 
or  ferric  chloride,  and  its  solution  is  rendered  turbid  by  plumbic 
acetate,  and  throws  up  a  transparent  jelly  with  alcohol,  all  of 
which  reactions  point  to  the  gum  being  different  to  arabin. 
Giraud  considers  the  insoluble  portion  of  tragacanth  to  be  a 
pectic  compound,  and  the  soluble  portion  to  be  a  mixture  of 
different  bodies,  not  a  definite  principle  like  arabin.     Bassorin 
is  an  unsaturated  compound,  whereas  arabin  and  the  soluble 
gums  are  usually  associated  with  lime  or  pota^  •   The  propor- 
tion of  soluble  gum  has  been  variously  estimated  at  from  6*6  to 
50  per  cent.,  but  these  results  are  attendant  upon  the  employ- 
ment of  small  or  large  quantities  of  water,  and  the  period  of 
immersion. 

In  Northern  India  the  seeds  of  Astragalus  ttiulticeps. 
Wall,  and  A.  tribuloides,  Delille,  are  used  on  account  of 
their  demulcent  properties. 
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LUPINUS  ALBUS,  Unn. 

White  Lupine  {Eng.),  Lupia  blanc  {Fr,), 

Hab. — Egypt,  Levant, 

FeniaciiZar .r—Turmus,  Bjikila-i-misri  [Arab.,  Pers.,  Ind.), 

History,  Uses,  &C.— This  plant  has  been  cultivated 
since  the  days  of  the  ancient  Egyptians,  and  is  still  very  ex- 
tensively sown  in  Italy,  Sicily,  and  other  Mediterranean  countries 
for  forage,  for  ploughing  in  to  enrich  the  land,  and  for  its  round 
flat*  seeds,  white  outside  but  yellow  internally,  which  when 
boiled,  so  as  to  remove  th^e  bitter  somewhat  deleterious  prin- 
ciple, form  an  important  article  of  food  in  some  districts.  It 
is  the  ^fpfios  of  the  Greeks,*  and  was  much  esteemed  by  the 
ancients  for  its  medicinal  properties.  Pliny  (22,  74),  following 
the  Greeks,  informs  us  that  dried  lupines  stripped  of  the  husk 
and  pounded  are  applied  in  a  linen  cloth  to  black  ulcers, -in  which 
they  make  now  flesh:  boiled  in  vinegar  they  disperse  scrofulous 
sores  and  imposthumes  of  the  parotid  glands,  A  decoction 
of  them  with  rue  and  popper  is  given  in  fever  and  to  expel 
intestinal  worms.  He  also  states  that  lupines  stimulate  the 
appetite  and  dispol  nausea,  and  that  the  meal  kneaded  with 
vinegar  removes  pimples  and  prurigo  and  allays  infl  immations. 
A  decoction  of  them  is  very  good  for  afioctions  of  the  spleen, 
and  with  honey  for  retardations  of  the  catamenia:  a  decoction  of 
the  root  acts  as  a  diuretic.  The  Indian  Mahometan  physicians 
follow  the  ancients,  but  they  especially  esbeoin  lupines  for  their 
supposed  pectoral  and  strengthenings  properties.  In  European 
medicine  lupines  are  no  longer  used,  but  the  flour  was  formerly 
one  of  the  quatre  farines  resohitives,  Donuabella  (Praci  if  loner 
xxi.,  211,  1877)  reported  that,  having  thrown  into  the  rectum 
about  five  ounces  of  a  decoction  of  lupines  ho  soon  began  to 
feel  general  malaise,  uneasiness  of  thy  he.id,  obscuration  of 
vision,  heaviness  of  the  eyelids,   vertigo,  excitement  of  mind 

•  Throphr.  H.  P.  I,  6,  12 ;  III,  3;  VIII,  1,  2,  7,  IQ,  and  0.  P.  Ill,  4. 
Dios.  II,  101. 
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and  a  sense  of  consfci-iction  of  the  larynx  and  pharynx.  Several 
months  afterwards  he  repeated  the  experiment  with  the  same 
results.  The  poisonous  principles  of  lupines,  Ictrogen  and 
Lupinotoxin,  are  only  developed  under  certain  conditious  and 
lose  their  poisonous  properties  when  heated  with  water  under 
pressure. 

Description. — L.  alius  is  an  annualplant  withpalmately 
5  to  7- foliate  leaves,  and  obovate-oblong  leaflets  1  to  2  inches 
in  length,  smooth  above  and  tomentose  beneath ;  the  flowers 
are  in  terminal  racemes  on  short  pedicels,  white  and  rather 
large;  the  legume  is  3  to  4  inches  long,  flattish,  and  contains 
3  to  6  depressed  globular  seeds  having  a  bitter  taste. 

Chemical  composition, — Baumert  (Ann,  Agron.  April  25, 
1889),  who  has  made  a  fresh  examination  of  the  seeds  of  the 
white  lupine,  found  the  watery  extract  to  be  strongly  acid,  and 
to  contain  malic,  oxalic  and  citric  acids.  The  seeds  yielded  to 
ether  about  6  per  cent,  of  a  golden-yellow  oil,  free  from  bitter- 
ness, and  also  a  wax  soluble  in  boiling  alcohol  first  noticed  by 
Boyer ;  these  two  fatty  substances  contain  phosphorus.  Lupines 
contain  no  starch  or  inulin,  but  a  peculiar  substance  related  to 
dextrine,  strongly  dextrogyre,  and  yielding  with  dilute  mineral 
acids  a  reducing  sugar.  This  body  lately  isolated  by  Steiger 
is  a  white  hygroscopic  powder  soluble  in  water,  hardly  soluble 
in  alcohol,  insoluble  in  ether;  it  has  been  named  galactane,  and 
may  be  regarded  as  a  form  ^^  of  galactine,  which  Miintz  obtained 
from  lucerne.  The  seeds  also  contain  another  carbo-hydrate 
discovered  by  Schuize  and  Steiger  which  is  insoluble  in  water, 
and  which  when  boiled  with  acids  is  converted  into  galactose; 
it  has  been  named  paragalastine. 

The  albuminous  portion  of  the  seeds  consists  chiefly  of  cot)- 
glutin  with  a  small  proportion  of  legumin  and  vegetable 
albumin.  'I'he  following  table  from  Kouig^s  Nahrungs-mittel 
gives  the  average  percentage  composition  of  fourteen  samples 
of  yellow  lupiue  seeds  :  — 

Water 12'88 

Nitrogenous  matter  36'62 
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Fat 4-92 

Nitrogen  free  extractive 27'60 

Cellulose 14-04 

Ash ^.. 4-04 

In  dry  substance. 

Nitrogen 6'71 

Carbo-hydrates  ^ 81'68 

Three  alkaloids  have  been  separated  from  the  different  kinds 
of  lupine  seed,  luzlnine,  C^'H*°N^O''^,  which  is  cry  stall  izable, 
luzanine  C'^H'-^'N'-'O,  and  lupulidine,  C«H'*N,  a  liquid. 
According  to  Paulus  and  Hiller  the  total  quantity  of  alkaloids 
found  in  different  kinds  of  seed  ranges  from  0*04  to  0*8 1  per 
cent.;  yellow  lupines  contain  from  0'65  to  0"81  percent,  of 
luzinine  and  lupulidine. 

Hayen  found  in  blue  lupines  only  luzanine.  Lupine  seeds 
contain  only  tracer  of  amides  or  acid  amides,  none  of  which 
have  been  isolated,  but  when  the  seeds  are  allowed  to  germi- 
nate, a  number  of  these  bodies,  viz.,  asparagin,  phenyl-amido- 
propionic  acid,  amido- valerianic  acid,  leucine,  tyrosin,  zan thine, 
hypozanthine,  lecithine,  peptone,  argiuine  (C^H**N*0'''),  and 
choline,  make  their  appearance.  Lupinin,  C^^H'^0*^,  the 
glucoside  of  lupines,  was  discovered  by  Schulze  and  Barbieri;  it 
crystallizes  in  fine  needles,  and  dissolves  in  alkaline  solutions 
communicating  to  them  a  yellow  colour,  with  acids  it  breaks 
up  into  lupigenin  (C*'H*^0*°;  and  glucose. 

MM.  Cimpiui  and  Grimaldi  (Chem.  Report .  1888,  76,)  re- 
port that  tiiey  have  isolated  vanillin  from  the  seeds  otLupinua 
albus,  and  proved  its  identity  by  the  crystalline  form  and  by  its 
chemical  properties. 

Vicia  Faba,  Linn. — The  field  bean  (Eng.),  Feve  des 
champs  (Fr.)y  Bakila  {Pers.,  Ind,)^  is  a  native  of  Persia,  but 
now  universally  cultivated.  For  an  interesting  account  of  the 
mythology  of  the  bean  and  its  phallic  properties,  see  Do  Guber- 
natis.  (Myth,  des  Plantes  ii ,  132 — 137.)  Pliny  mentions  their 
use  as  a  food  and  as  a  medicine  (18,  SO  ;  22,  69). 
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The  hakims  administer  them  as  a  nutritive  tonic  for  render- 
ing the  body  fruitful  (vy*^'  v^*^^) ;  and  consider  them  to  be 
deobstruent  and  expectorant ;  the  roots  are  said  to  be  diuretic. 
The  author  of  the  Makhzan,  speaking  of  Bdkila,  gives  i^vaftos 
and  several  other  synonyms  for  them,  and  fully  describes  the 
various  uses  to  which  they  are  put. 

They  must  not  be  confounded  with  the  fwa/xos  diyvTrWor  or 
Coptic  bean,  the  seed  of  Nelumbium  speciosum. 

Beans  are  rich  in  proteids  and  phosphoric  acid,  but  contain 
only  a  small  percentage  of  amylaceous  and  saccharine  matter. 
The  following  table  showing  the  percentage  composition  of 
beans  is  taken  from  Kcinig's  Nahrunys-tnittel^  and  is  a  sum- 
mary of  the  results  of  41  analyses  of  different  cultivated  varieties 
of  Vicia  Faba: — 

Maximum.         Minimum.  Mean. 

•      Water 19-70  10-80  14-76 

Nitrogenous  matter 29-86  17-41  24-27 

Fat  2-66  1-12  1-61 

Nitrogen  free  extractive  53-40  44-39  49-01 

Cellulose 11-30  3-26'  7-09 

Ash 4-72  1-72  3-26 

In  dry  substance. 

Nitrogen 5-37.  3-27  4-56 

Carbo-hydrates 62*65  52-08  57-48 

CICER  ARIETINUM,  Linn. 

Fig.—  Wight  Ic,  t.  20;  Bvt,  Mag.,  t.  2274.  Common 
Chickpea  {Eng,)^  Chiche,  Tcte  de  belier  [Fr,). 

Hab. — UnkncTwn.  Cultivated  in  warm  'climates.  The 
seeds  and  acid  exudation. 

Vernacular. — Ghana  (Hind.,  G/tz.),  Barbara,  Chana  {Mar,), 
But  (Beng.),  Kadalai  (Tarn  ),  Kadali  (Can.), 

The  acid  exudation,  Chane-ka-sirka  (HijuL),  Chana-amba 
{Mar.)i  Kadalai-kddi  (ram.),  Chana-no-khato  {Guz,). 
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History,  Uses,  &C. — ^This  pulse  is  the  Cicer  of  the 
Romans.*  Plautust  and  HoraceJ  speak  of  '  Cicer  frictum/ 
'  parched  grara,^  which  would  appear  to  have  been  eaten  by  the 
poorer  classos  jusfc  ag  it  is  in  India  now.  The  Italians  call  it 
'  Cece.'  The  phnt  is  cultivated  in  the  south  of  Europe  and  also 
in  India,  the  leaves  and  stems  are  covered  with  glandular  hairs 
containing  oxalic  acid,  which  exudes  from  them  in  hot  weather 
and  hangs  in  drops,  ultimately  forming  crystals.  In  India  the 
seeds  form  one  of  the  favourite  pulses  of  the  natives,  being  eaten 
raw  or  cooked  in  a  variety  of  ways ;  the  flour  is  also  much  used 
as  a  cosmetic  and  in  cookery.  Cicer  is  the  €p€^iv6os  of  Dioscorides, 
The  acid  liquid,  which  is  obtained  by  collecting  the  dew  from 
the  Chanaka  plant,  is  liientioned  in  Sanskrit  works  under  the 
name  of  Chanakdmla,  and  is  described  as  a  kind  of  vinegar 
having  acid  and  astringent  properties,  which  is  useful  in  dys- 
pepsia, indigestion,  and  costiveness.  Moidfn  Sheriff  gives  the 
following  description  of  its  collection: — **In  a  great  many  parts 
of  India,  where  0.  arietimim  is  cultivated,  a  piece  of  thin  and 
clean  cloth  is  tied  to  the  end  of  a  stick,  and  the  plants  are 
brushed  with  'it  early  in  the  morning,  so  as^  absorb  the  dew, 
which  is  then  wrung  out  into  a  vessel."- 

Dr.  Hov6  (1787)  says:— "On  the  road  (to  Dholka)  we  met 
with  numerous  women  who  gathered  the  dew  of  the  grain,  called 
by  the  inhabitants  chana,  by  spreading  white  calico  cloths  over 
the  plant,  which  was  about  2  feet  high,  and  then  drained  it  out 
into  small  hand  jars.  They  told  me  that  in  a  short  period  it 
becomes  an  acid,  which  they  use  instead  of  vinegar,  and  that  it 
makes  a  pleasant  beverage  in  the  hot  season  when  mixed  with 
water.'*  Dr.  Hov^  states  that  the  freshly  collected  fluid 
tasted  like  soft  water,  but  that  some  which  he  preserved 
became  after  some  days  strongly  acid. 

According  to  Dr.  Walker  (Bomb.  Med.  Phys.  Trans.,  1840, 
p.  67),  the  fresh  plant  put  into  hot  water  is  used  by  the  Por- 
tuguese in  the  Deccan  ib  the  treatment  of  dysmenorrhoca ;  the 
patient  sits  over  the  steam.     He  remarks  this  is  only  another 

♦  OoL,  2,  10  J  Plin.  22,  72.      t  Plant  Bac,  4,  5,  7.       J  A.  P.,  249. 
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way  of  steaming  with  vinegar.  Notices  of  the  acid  liquid,  its 
uses  by  the  natives,  and  mode  of  collection,  are  given  by  Dr. 
Christie  {Madras  Lit.  Set.  Joum.,  Vol.  IV.,  p.  476);  Dr.  Heyne 
(Tracts,  p.  28) ;  Ainslie  {Mat.  Ind.y  Vol.  II.,  p.  56). 

Chemical  corn-position. — The  fluid  collected  from  the  plant 
consists  of  water  holding  in  solution  oxalic,  acetic,  and  perhaps 
malic  acid,  and,  according  to  Dispan,  another  acid  peculiar 
to  the  plant.  {Watts'  Did.  of  Ghem.  I.,  p.  962.)  The  husked 
seeds  have  been  examined  by  Church,  who  found  them  to  con- 
tain:—Water  11-5,  Albuminoids  21-7,  Starch '59-0,  Oil  4*2, 
Fibre  1*0,  Ash  26,  Phosphoric  acid  Tl  per  cent.  {Food 
Grains  of  India.)  In  Lyon's  Food  Tables,  the  nitrogen  per 
ounce  is  given  at  1400  grains.     {Food  Tables,  Bombay,  1877.) 

The  other  pulses  mentioned  by  Sanskrit  medical  writers  are : — 

Mudga  {Phaseolua  Mungo,  Linn.),  Mung  (Ilind.,  Bong., 
Mar.,  Gaz.),  Puchapayaru  {Tarn.),  Pessalu  {Tel.).  Of  this  pulse 
two  varieties  are  distinguished  by  the  Hindus,  one  green,  the 
other  yellow.  For  medicinal  purposes  the  first  is  preferred^ 
According  to  Church,  the  chemical  composition  of  these  pulses 
with  their  husks  is: — Green:  VVater  10*8,  Albuminoids  22'2, 
Starch  54-1,  Oil  2-7,  Fibre  5-8,  Ash  4*4.  Yellow  :  Water  11*4, 
Albuminoids  23*8,  Starch  54-8,  Oil  2-0,  Fibre  4*2,  Ash  3-8, 
Phosphoric  acid  about  1  per  cent. 

Masha  {Phaseolusy  Mungo,  Linn.  var.  radiatus  )  Mash, 
Urid  (Hind.,  Beng.,  Mar,^  Ouz.),  Mimumuli  (Tarn.),  Chemi- 
cal composition. — Water  10*1,  Albuminoids  22*7,  Starch  65"8, 
Oil  2*2,  Fibre  4-8,  Ash  4-4,  Phosphoric  acid  I'l  per  cent. 
(Church.) 

Mudgaparni  {Fhaseolus  trilobus,  Ait.),  Mugani  (ffmcZ- 
Beng.),  Muknya,  Arkmut  (Mar.)  Nitrogen  per  oz.  19* 78  grains. 
(Lyon.) 

Makushtha  (Phascolus  ^  aconiUfoUus,  Jacq,),  Moth 
(Ilind.,  Beng.),  Math  (Mar.)  Chemical  composition. — Water 
11-2,  Albuminoids  23-8,  Starch,  50-6,  Oil  0*6,  Fibre  4*2,  Ash 
8*6,  Phosphoric  acid  '8  per  cent.  {Church.) 
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Kulattha—(  DoiicAo«  Uflorus,  Linn,),  Kulfchi  (Eind., 
Beng.,  Mar.),  KoUa  {Tarn,),  Wulawalli  (Tel).  Chemical  com- 
position  with  Atwft— Water  11*0,  Albuminoids  22-5,  Starch 
56-0,  Oa  1-9,  Fibre  6-4,  Ash  3-2,  Phosphoric  acid  I'O  percent. 
(Church.) 

Rajamaha.  (Vigna  Catiang,  Endl.),  Choulai  (Hind., 
Mar.),  Barbati  (Beng.),  Boberla  (Tel).  Chemical  composition, 
JTuf feci— Water  12-5,  Albuminoids  24-1,  Starch  56'8,  Oil 
1-3,  Fibre  1-8,  Ash  3-5,  Phosphoric  acid  1-0.  (Church.) 
With  husk— Wa.ter  12-7,  Albuminoids  23-1,  Starch  55-3,  Oil 
1-1,  Fibre  4*2,  Ash  3-6,  Phosphoric  acid  1-2,     (Church.) 

Masura  (Ervum.  Lens,  Linn.),  Masnr  (Hind.,  Beng., 
Mar.),  Misurpurpur  (Tarn.),  Misurpappu  (Tel.).  Chemical 
composition.  Hushed — Water  11-8,  Albuminoids  25*  1,  Starch 
68-4,  Oil  1-3,  Fibre  1-2,  Ash  2*2,  Phosphoric  acid  -8  per  cent. 
(Church.) 

Satila  (Pisum  sativum,  Linn.),  Matar  (Hind.,  Beng.), 
Watana  (Mar.).  Nitrogen,  per  oz.,  17*09  grains  (Forbes 
Watson) f  about  the  average  of  all  the  pulses. 

Adhaki  (Oajanus  indicus,  8preng.\  Tur,  Arhar  (Hind., 
Mar.),  Arar  (Beng,).  Chemical  composition,  with  husk — Water 
13-3,  Albuminoids  171,  Starch  55-7,  Oil  2*6,  Fibre  7-5,  Ash 
3*8,  Phosphoric  acid  '9  per  cent.     (Church.) 

Simbi  (Dolichos  Lahlab,  Linn.)  Sim,  (Hind.,  Beng.),  Wal- 
papri (Mar.),  Avri  (Ouz.),  Alsanda(Te/.).  Chemical  composition, 
with  ^usk—Weiter  14-6,  Albuminoids  20-5,  Starch  53*5,  Oil 
2-2,  Fibre  5-8,  Ash  3-7.     (Church.) 

Triputi  (Lathyrus  sativus,  Linn.),  Khesari  (ffind.,  Beng.), 
Lang  (Ouz.,  Mar.).  Chemical  composition — Water  10*1,  Albu- 
minoids 31*9,  Starch  539,  Oil  -9,  Ast  3-2.  (Church.)  The  toxic 
principle  obtained  from  this  pulse  by  Astier,  was  a  volatile 
liquid  alkaloid,  probably  produced  by  some  proteid  ferment 
whose  action  is  destroyed  by  heat. 
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Remarks. — Some  of  these  pulses  have  several  varieties  pro- 
duced by  cultivation.  Green  mudga  is  considered  wholesome 
find  suited  to  sick  persons ;  a  soup  of  it  is  often  the  first  article 
of  diet  after  recovery  from  acute  illness.  The  following  are 
considered  wholesome  and  suited  for  use  by  convalescents : 
Masuray  Kulattha  and  Makushtha.  Masura  is  considered  as 
highly  nutritive  and  useful  in  bowel  complaints ;  a  poultice  of 
it  made  with  vinegar  is  an  effectual  domestic  remedy  for 
checking  the  secretion  of  milk,  and  reducing  swellings  of  the 
mammary  glands  caused  by  their  distension  with  milk.  Masha 
and  Kulattha  are  considered  to  have  the  latter  property.  A 
Boup  made  with  Kulattha  is  prescribed  as  an  antilithic.  M^sha 
is  much  used  in  medicine,  internally  and  externally,  in  paralysis, 
rheumatism  and  nervous  affections;  but  it  is  always  combined, 
with  other  drugs,  such  as  asafoetida,  Eicinus  root,  Mucuna 
Sida,  &c.  {Dutt.)  Mash,  Kalie  and  Masur  are  not  allowed  to  be 
eaten  by  Hindu  widows,  as  these  varieties  are  supposed  to  be 
too  stimulating, 

Lathyrus  Sativus,  as  article  of  diet,  has  long  been 
known  to  be  capable  of  producing  toxic  symptoms  when  used 
for  a  prolonged  period  either  by  animals  or  human  beings.  In  one 
district  in  Bengal,  nearly  four  per  cent,  of  the  population  were 
sufferers  from  it  in  1860.  {Irving,  Indian  Ann.  of  Med. 
Set.,  vii,  127;  Kirk,  ibid.,  145.)  This  condition,  known  as 
lathyrismuSi  has  been  investigated  by  Dr.  B.  Suchard.  The 
chief  effect  produced  on  the  human  subject  is  upon  the  muscles 
of  the  lower  extremities,  especially  on  those  below  the  knee. 
In  horses  also  paralysis  of  the  hinder  extremities  takes  place, 
and  death  has  followed  from  bilateral  paralysis  of  the  laryngeal 
recurrent  nerves  and  consequent  asphyxia.  The  laryngeal  affec- 
tion has  not,  however,  been  observed  in  the  human  subject. 
Cantarri  of  Naples  has  recorded  a  number  of  cases  in  which  he 
has  carefully  examined  the  muscles,  and  has  found  that  the 
adductors  are  less  effected  than  the  abductors.  The  muscle  of 
the  face,  neck,  and  trunk  were  not  affected.  Cutaneous  sensibi- 
lity is  not  always  affected,  even  in  the  legs;  reflex  action  is 
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unaffected.  The  descending  galvanic  ci:trrent  produces  slight 
contractions,  but  only  when  the  current  is  closed.  These  con- 
tractions are  weaker  on  the  right  side  than  on  the  left,  and 
weaker  in  the  flexors  than  in  the  extensors ;  with  the  ascending 
current  no  contractions  are  obtained,  whether  the  current 
is  open  or  closed.  Examined  under  the  microscope  the 
affected  muscles  showed  a  diminution  in  the  number  of  trans- 
verse striae,  and  little  globules  of  oil  were  observed.  The 
post-mortem  examinations  failed  to  show  any  lesion  of  the 
spinal  cord. 

Teramnus  labialis, — Spreng.,  Wight,  Ic  t  168.  This 
wild  pulse  is  called  in  Sanskrit  Masha-parni, ''  having  leaves  like 
Mfisha'*  (Phaseolus  Roxburghii),  Haya-puchchha  ^'horse's 
tail/'  and  Svayambhu,  **  self-existing."  It  is  described  in  the 
Nighantas  as  cooling,  pungent,  dry,  strengthening,  sweet, 
astringent,  digestive  and  febrifuge.  In  the  vernaculars  it  bears 
the  following  names: — Mdshpami  (ffrnd.),  Mashdni  (Beng,), 
Adavi-vuddulu  (TeL),  Kattu-alandu  (Tarn.),  KSda-uddhu 
(Can,),  E5n-udid  (Afar.).  Like  Masha  it  is  much  used  in 
medicine  both  internally  and  externally  in  paralysis,  rheumatism 
and  affections  of  the  nervous  system.     [See  Mdsha.) 

GLYCYRRHIZA  GLABRA,  Linn. 

Fig. — Bentl,  and  Trim.9  t.  74.     Liquorice  (Eng.),'R6glisse 

{Ft.). 

Hab. — Europe,  Northern  Asia.     The  root  and  extract. 

Vernacular. — Jetbi-madh,  Mulatthi,  Mithi-lakri  (Hind.), 
Jethi-madh  (Ouz.),  Jeshti-madh  {Mar.)y  Ati-maduram  (Tarn.), 
Yashti-madhukam  (Tel),  Yashti-madhuka  (Can.),  Jaishto- 
modhu  (Beng.). 

History,  Uses,  &C. — Liquorice  grows  wild  in  Arabia, 
Persia,  Turkistan  and  Afghanistan,  and  has  been  introduced 
into  the  Punjab  and  Sind.  Kinneir  observed  it  growing  abun- 
dantly near  Basra,  and  Aitchison  found  it  growing  abundantly 
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all  over  the  Badghis  and  throughout  the  Harirud  and  Khorasan 
districts.  In  Persia  glass-bottle-makers  use  the  wood  for 
melting  their  materials^  as  they  say  it  gives  a  greater  heat 
than  any  other  kind  of  fuel.  The  root,  in  Sanskrit  called 
Yashtimadhu  and  Madhuka,  must  have  been  known  to  the 
Hindus  from  a  very  early  date,  as  it  is  mentioned  by  Susruta. 
Hindu  works  describe  it  as  demulcent,  cooling  and  useful  in 
cough,  hoarseness^  &c.  It  is  also  recommended  as  a  flavouriug 
agent,  and  enters  into  the  composition  of  many  external  cooling 
applications. 

Abu  Hanifeh  describes  Su9  as  a  well-known  plant,  the  ex- 
pressed juice  of  which  is  an  ingredient  in  medicine.  He  says  the 
roots  3re  sweet  and  the  branches  bitter.  El  Mutarrizi  in  the 
Mughrib  states  that  the  leaves  are  put  into  the  beverage  called 
nahidi,  to  make  it  strong.  The  modern  Arabs  call  the  root  Irk- 
es-sus,  and  make  a  strong  infusion  of  it  which  they  drink. 
The  dried  juice  is  called  Rab-es-sus ;  it  is  made  by  the  Arabs, 
Turkomans,  and  Persians  at  Yezd.  In  Persia  the  liquorice 
plant  is  called  Mehak  and  Mazhu. 

The  author  of  the  Malchzan-eUAdwiya  gives  a  lengthy  des- 
cription of  the  plant,  and  directs  the  root  to  be  decorticated 
before  it  is  used.  He  says  that  the  Egyptian  is  the  best,  next 
that  of  Irak,  and  then  Syrian.  The  root  is  considered  hot,  dry 
and  suppurative,  demulcent  and  lenitive,  relieving  thirst  and 
cough,  and  removing  unhealthy  humours,  also  diuretic  and 
emmenagogue,  useful  in  asthma  and  irritable  conditiibns  of  the 
bronchial  passages.  Ibn  Sina  recommends  the  decoction  in  cold 
colic;  it  is  also  dropped  into  the  eyes  to  strengthen  the  sight.* 
A  poultice  made  of  the  leaves  is  said  to  be  a  cure  for  scald  head, 
and  stinking  of  the  feet  or  arm  pits.  .  Muhammad  bin  Ahmad 
and  Yohanna  bin  Serapion  recommend  the  seeds  as  being  the 
most  active  part  of  the  plant. 

For  an  account  of  the  history  and  cultivation  of  liquorice  in 
Europe,  the  Pharmacographia  may  be  consulted. 

*  ContD\on,ir€pi  y\vKvppiCTisiii.pb;tiJid  Plin.  22,  11;  Celsut  5,  28, 
caIU  it  Dulcit  radix. 
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Description. — Liquorice  root  varies  much  in  size,  the 
largest  pieces  being  2  inches  or  more  in  diameter,  and  about 
4  or  5  inches  long,  with  the  bark  on  ;  the  wood  is  of  a  bright 
yellow  colour,  tough  and  fibrous.  The  taste  is  sweet  at  first, 
afterwards  a  little  bitter.  The  root  is  heavy  and  sinks  in 
water. 

Microscopic  aimcture. — Commencing  from  the  exterior  the 
bark  shows  from  8  to  10  rows  of  closely  packed  brown  tabular 
cells,  then  a  cellular  zone  loaded  with  starch,  next  we  meet 
with  the  expanded  ends  of  the  medullary  rays,  which  gradually 
become  narrower  towards  the  woody  part  of  the  root,  between 
them  are  pyramidal  bundles  made  up  of  a  parenchyme  con- 
sisting of  transverse  cells  and  small  bundles  of  liber  cells  with 
thick  walls.  The  wood  is  traversed  by  large  medullary  rays 
continuous  with  and  having  the  same  structure  as  those  in  the 
bark.  The  woody  columns  are  made  up  of  large  fenestrated 
vessels  and  bundles  of  wood  cells,  between  which  portions  of 
parenchyme  continuous  with  that  of  the  medullary  rays  here 
and  there  intrude. 

Ch&mical  composition. — According  to  Fliickiger  and  Han- 
bury  (Pharmacographia^  p.  158),  liquorice  .  root  contains  in 
addition  to  sugar  and  albuminous  matter,  a  peculiar  sweet  sub- 
stance  named  glycyrrhizin,  which  is  precipitated  from  a  strong 
decoction  upon  addition  of  an  acid  or  solution  of  cream  of 
tartar,  or  neutral,  or  basic  acetate  of  lead.  When  washed  with 
dilute  alcohol  and  dried,  it  is  an  amorphous  yellow  powder, 
having  a  strong  bitter-sweet  taste  and  an  acid  reaction.  It 
forms  with  hot  water  a  solution  which  gelatinizes  on  cooling, 
does  not  reduce  alkaline  tartrate  of  copper,  is  not  fermentable, 
and  does  not  rotate  the  plane  of  polarization.  From  the 
analysis  and  experiments  of  Gorup-Besanez  (1861),  it  appears 
that  the  most  probable  formula  of  glycyrrhizin  is  C^*H«^0». 
By  boiling  glycyrrhizin  with  dilute  hydrochloric  acid,  it  is 
resolved  ^into  a  resinous  amorphous  bitter  substance  named 
glycyrretin,  and  an  uncrystallizable  sugar  having  the  cha- 
racters of  glucose.    The  formula  of  glycyrretin  has  not  yet  been 
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settled.  Alkalies  easily  dissolve  glycyrrhizin  with  a  browix 
coloar  and  emission  of  a  peculiar  odour.  In  the  root  it  perhaps 
exists  combined  with  ammonia,  inasmuch  as  the  aqueous 
extract  evolves  that  alkali  when  warmed  with  potash.  The 
sugar  of  liquorice  root  has  not  yet  been  isolated.  Asparagin 
and  malic  acid  have  been  obtained  from  it.  The  outer  bark 
contains  a  small  quantity  of  tannin. 

The  sweet  taste  of  the  roots  is  probably  owing  to  the  glucoside 
combined  with  ammonia.  .Habermann  found  that  glycyrrhizin- 
ammonia  was  the  acid  ammonium  salt  of  a  nitrogenous  body, 
glycyrrhizic  acid,  and  this  acid  he  considers  to  be  the  active 
principle  of  liquorice.  It  forms  a  jelly-like  mixture  with 
100  parts  of  water,  and  is  insoluble  in  ether  and  slightly 
soluble  in  alcohol.  Glycyrrhizic  acid  breaks  up  on  boiling  with 
dilute  sulphuric  acid  into  glycyrrhetin  and  parasaccharic  acid. 
{Ann.  Chemund  Pharm.,  197,  p.  105.) 

Commerce, — The  Indian  market  is  supplied  from  Persia,  the 
Punjab  and  Sind.  The  kind  known  as  Karachi  liquorice  is 
the  best,  and  fetches  from  Rs.  50  to  80  per  kandy  of  6  cwts. 
Persian  liquorice  is  smaller,  and  not  so  sweet. 

ARACHIS  HYPOGiEA,  Linn. 

Fig, — BentL  and  Trim,,  t.  75.  Ground-nut,  Peanut, 
Monkey  nut  (Eng,),  Pistache  de  terre  {Pr,). 

Hab. — Africa,  cultivated  in  India.     The  seeds  and  oil. 

Vernacular. — Belati-mung,  Chini-bidim  {Hind,,  Beng,), 
Bhuisingh  {Mar.),  Verk-kadalai,  Nilak-kadalai  (Tarn,),  Veru- 
shanaga-kaya  {Tel.),  Nelagale-kayi,  Nelakadali  (Can.),  Bhui- 
chana  (Ouz.). 

History,  Uses,  &C. — The  ground.-nut,  a  native  of 
Africa,  is  not  mentioned  in  Hindu  or  Mahometan  works  on 
Materia  Medica,  nor  does  it  appear  to  be  nsed  in  India  by  the 
natives  for  any  medicinal  purpose.  The  seeds,  however,  are 
eaten  like  nuts  and  are  pressed  for  their  oil.     As  &r  as  we 
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can  gather,  the  ground-nnt  does  not  appear  to  have  been  cultivated 
extensively  in  India  for  more  than  about  fifty  years.  It  was 
probably  introduced  into  Bengal  from  China,  as  it  was  first 
known  in  that  part  of  the  country  as  Chini-bddam  (Chinese 
almond).  In  Western  India  it  was  most  likely  introduced 
from  Africa,  or  possibly  by  the  Portuguese  from  Brazil,  and 
was  no  doubt  used  only  as  an  article  of  diet  for  a  considerable 
time,  just  as  the  seeds  of  a  closely  allied  plant  { Voandzeia  sub* 
terranea)  imported  from  Mozambique  are  at  present  eaten 
in  Goa  and  Bombay  under  the  name  of  Mosambi-chana 
(Mozambique  gram).  The  value  of  the  ground-nut  as  an  oil 
seed  was  first  recognised  in  Europe  about  1840,  since  which  date 
its  cultivation  has  been  greatly  extended.  At  the  present  time 
the  seeds  and  oil  are  largely  exported  to  Europe,  where  the 
latter  is  much  used  for  soap-making.  In  Bombay  the  oil  is 
expressed  at  the  Government  Medical  Store  Depot  for  phar- 
maceutical purposes  to  the  extent  of  about  6,000  lbs.  annually. 
It  is  used  as  a  substitute  for  olive  oil.  For  making  plasters 
the  mixed  sweet  oil  of  the  bazar  may  be  used,  but  it  requires 
rather  more  oxide  of  lead  than  ground-nut  oil,  the  latter  in 
the  proportion  of  90  lbs.  of  oil  to  41  lbs.  of  oxide  makes 
an  excellent  plaster  of  a  very  pale  colour  and  perfect 
consistence.  Ninety  pounds  of  bazar  oil  require  43  lbs. 
of  oxide. 

Description. — Cold  drawn  ground-nut  oil  is  of  a  pale 
yellow  colour,  and  has  an  agreeable  nutty  odour  and  bland 
taste ;  it  is  a  non-drying  oil,  the  yield  from  the  nuts  being  about 
38  to  45  per  cent.  The  specific  gravity  of  the  fresh  oil  is  '918 
at  15°  0.  and  of  the  old  -920.  At  3®  C.  it  becomes  turbid,  at 
3®  to  4P  it  concretes,  and  hardens  at  — 7®.  If  kept  long  it 
becomes  rancid.  {Brannt.) 

Chemical  composiiion. — In  Arachis  oil,  the  commoner  glyce- 
rides,  palmatin  and  olein  are  partially  replaced  by  the  homo- 
logous glycerides  of  hypogaoio  and  arachidic  acids.  {Allen.) 
A  glyceryl  ether  of  Arachio  acid  also  occurs  in  the  tallow  of 
Nephetium  lappaceum,  (Oudeman.) 
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Kreiling/besides  separating  arachic  acid,  obtained  another 
acid  which  he  identifies  with  ■  lignocerinic  acid,  C^*  11*^0^, 
discovered  by  Hell  and  Hermann  in  1880  in  beechwood  tar. 
(Ber,  xxi.,  880.)  The  seeds,  according  to  Corenwinder, 
contain  in  100  parts  6*76  water,  51*  75  oil,  21*80  nitrogenous 
substances,  17*66  starch  with  some  nitrogenous  matter,  2*03 
phosphoric  acid,  potash,  magnesia  and  chlorine.  (Jour,  de  Phar. 
etde  CAim.  1875.,  XVIIL) 

Commerce. — The  plant  is  cultivated  in  many  parts  of  West- 
ern and  Southern  India.  The  fluctuations  in  the  quantity 
exported  and  in  the  price  of  the  seeds  indicate  that  the  crop  is 
an  uncertain  one  and  liable  to  partial  failure  from  the  attacks 
of  insects  or  from  an  insufficient  rainy  season.  In  the  Bombay 
market  the  price  of  the  seeds  ranges  from  Rs.  25  to  Rs.  30  per 
kandy  (5  cwts.)  according  as  the  supply  is  abundant  or  other- 
wise. There  are  two  varieties,  a  light-coloured  seed  which  is 
perferred  for  eating  but  does  not  yield  much  oil,  and  a  reddish 
seed  which  yields  much  oil.  During  late  years  there  has  been  a 
rapid  increase  in  the  quantity  of  ground-nuts  exported  from 
Bombay  to  Europe;  in  1879-80,  the  exports  were  valued  at  two 
lakhs  of  Rupees,  in  1880-81  eight  and  one  quarter  lakhs,  in 
1881-82  sixteen  lakhs,  of  which  latter  quantity  France  alone 
took  12J^  lakhs,  of  the  remainder  Belgium  took  2  lakhs  worth, 
Germany  Rs.  2,760,  Holland  Rs.  17,633,  Italy  Rs.  6,000,  and 
England  Rs.  1,381.  In  1885-86,  India  exported  33,000  tons 
valued  at  33  lakhs  of  rupees;  in  1886-87,  47,000  tons  valued  at 
42  lakhs;  in  1887-88,  63,000  tons  valued  at  61  lakhs. 

CiESALPINIA  BONDUCELLA,  Fleming, 

Fig.—Gdri.  Fruct.  ii.,  t.  148;  Bentl.  and  Trim.,  t.  85. 
Nicker  tree,  Bonduc  nut  {Eng.),  Teux  de  bourrique  {Fr.). 

Hab. — India.     The  seeds. 

TcmacuZar.— Katkaran],  Katkaleja,  Sfigarghola  (Hind.), 
Kazhar-shikkay,  Gech-chakkay  (Taw.),   Gach-chakaya  (Tel), 
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Gajaga-kayi  (Can.),  Jhagra-gula,  Nita  (Beng,),  Kakachia,  Gajga 
(Guz.)y  Gajri,  Gajar-ghota  (i£ar.). 

History,  Uses,  &C. — This  plant,  called  in  Sanskrit 
Putikaranja,  in  Arabic  Akitmakit,  and  bearing  in  Persia  the 
vnlgar  name  of  Khiya-i-Iblis  (Devil's  testicles),  has  long  been 
well  known  both  to  the  Hindas  and  Mahometans  as  having 
medicinal  properties ;  it  appears  to  be  foand  near  the  coast  in 
all  hot  countries,  its  extensive  distribution  being  caused  by 
the  transportation  of  its  seeds  from  one  country  to  another  by 
means  of  oceanic  currents.  Ibn  Sfna  says  that  its  medicinal 
properties  resemble  those  of  the  Peony.  Glusius  has  a  figure 
of  the  pods  under  the  name  of  Lobus  ix^v»drft'  Bumphius,  who 
calls  it  Frutez  glohulorum,  says  that  the  seeds  are  vermifugOi 
and  the  leaves,  roots  and  seeds  emmenagogue,  deobstruent 
and  febrifuge.  In  Persia  and  India  the  seeds  are  considered 
to  be  hot  and  dry,  useful  for  dispersing  swellings,  restraining 
haBmorrhage,  and  keeping  off  infectious  diseases.  Half  a  seed 
rubbed  up  with  several  cloves  is  said  to  relieve  tho  pain  of 
colic,  and  with  long  pepper  to  be  a  valuable  remedy  for  mala* 
rious  fevers.  The  seeds  roasted  and  powdered  are  adminis- 
tered for  hydrocele  internally,  and  at  the  same  time  applied 
externally,  spread  upon  castor-oil  leaves.  They  are  also  given 
internally  in  leprosy,  and  are  thought  to  be  anthelmintic. 
The  oil  in  which  they  have  been  boiled  for  a  long  time  is 
applied  to  wounds  to  promote  cicatrization.  The  oil  ex- 
pressed from  the  seeds  is  used  as  a  cosmetic ;  it  is  said  to 
soften  the  skin  and  remove  pimples,  &c.  Necklaces  of  the  seeds 
strung  upon  red  silk  are  worn  by  pregnant  women  as  a  charm 
to  prevent  abortion,  and  are  hung  upon  trees  to  prevent  their 
fruit  falling  off.  Ainslie  notices  the  use  of  the  seeds  in  con- 
junction with  spice  as  a  tonic  by  native  practitioners,  also  their 
use  as  an  external  application  to  hydrocele.  He  besides  draws 
attention  to  the  root  and  leaves  as  having  similar  properties. 
In  the  Ooncan  the  juice  of  the  leaves  with  yellow  zedoary  and 
Butea  frondosa  seeds  is  given  to  children  for  intestinal  worms. 
Four  tol^s  of  the  juice  is  given  as  an  antiperiodic  in  fever,  and 
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the  seeds  with  gfir  (molasses)  in  hysteria.  In  1868  the  seeds 
were  made  oflScial  in  the  Pharrnacopceia  of  India  as  a  tonic 
and  antiperiodio,  and  in  the  compound  powder  (also  oflScial) 
the  native  form  of  administration  with  black  pepper  has  been 
adopted.  From  the  notes  at  the  end  of  the  Pharmacopma  it 
will  be  seen  that  the  general  tenor  of  the  reports  from  medical 
officers  in  India  is  in  favour  of  the  antiperiodio  and  tonic 
effects  of  the  remedy.  The  seeds  are  always  kept  in  the  drug- 
gists' shops,  and  are  much  used  by  native  practitioners  in  the 
various  ways  above  described.  In  Gambia,  where  they  are 
called  "  Coorie  seeds,  '*  the  expressed  oil  is  used  for  ear  dis- 
charges, and  a  decoction  of  the  roasted  seed  for  consumption  or 
asthma.  The  specific  name  of  the  plant  is  derived  from  the 
word  Bunduk,  an  Arabic  form  of  the  Persian  Finduk.  The 
Arabs  also  call  the  seeds  Hajar-el-ukab,  or  "  eagle  stones.^' 

Description. — The  seeds  are  nearly  globular,  i  to  |  of 
an  inch  in  diameter.  They  are  of  a  dull  grey  colour,  smooth, 
very  hard :  the  umbilicus  is  surrounded  by  a  small,  dark 
brown,  semilunar  blotch  opposite  the  micropyle;  the  shell  is 
very  thick,  and  contains  a  white  kernel,  which  consists  of  two 
cotyledons  and  a  thick  radicle  having  a,  very  bitter  taste.  The 
bark  and  wood  of  the  root  are  hardly  at  all  bitter.  A  micro- 
scopic examination  shows  the  presence  in  the  cotyledons  of 
mucilage,  starch,  oil,  and  albumen.  The  cells  of  the  testa  are 
blackened  by  perchloride  of  iron,  showing  the  presence  of 
tannin. 

Chemical  composition. — The  authors  of  the  Pharmacographia 
isolated  a  non-alkaloidal  bitter  principle  from  the  kernels. 
Eecently  (1886),  MM.  Ed.  Heckel  and  Fr.  Schlagdenhauffen 
found  the  cotyledons  of  the  seeds  to  contain  oil  25'130,  bitter 
principle  (resin?)  1*925,  sugar  6*830,  salts  3*791,  albuminoid 
matter,  soluble  and  insoluble,  20*490,  starch  35*697,  water 
5*800,  loss  0*327,  per  cent.  The  bitter  principle  of  the 
Bonduc-nut  is  a*  white,  bitter  powder,  without  acridity ;  it  is 
entirely  soluble  in  alcohol,  acetone,  chloroform  and  glacial 
acetic  acid ;   very  little   soluble  in  ether  and  bisulphide  of 
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carbon^  almost  insoluble  in  petroleum  ether  and  water.  It  is 
dissolved  by  essential  and  fatty  oils,  whence  the  bitterness  of 
the  oil  extracted  from  the  seeds  by  petroleum  ether,  a  bitterness 
which  can  be  removed  by  treating  the  oil  with  alcohol.  The 
best  method  of  preparing  the  bitter  principle  is  to  pour  the 
chloroform  solution  into  petroleum  ether,  or  to  precipitate  with 
water  a  solution  in  glacial  acetic  acid*  Alkalies  have  hardly 
any  effect  upon  the  bitter  principle,  ammonia  dissolves  a  trace 
at  the  temperature  of  the  water  bath,  caustic  potash  does  not 
saponify  it.  Submitted  to  the  action  of  heat  it  swells  up  and 
melts  at  145^  C.9  and  then  slowly  decomposed;  with  hydro- 
chloric acid  it  at  first  strikes  a  dark  colour,  then  slowly  dissolves, 
forming  a  rose-coloured  solution.  With  nitric  acid  it  is  dark- 
ened, and  finally  separates  into  a  number  of  red  resinous  drops; 
with  sulphuric  acid  it  forms  a  dark  brown  solution,  which  after 
half  an  hour  becomes  deep  red;  the  red  colour  is  much  more 
marked  when  a  trace  of  ferric  chloride  is  added  to  the  acid.  The 
pure  bitter  principle  yielded  Messrs.  Heckel  and  Schlagden- 
hauffen  C  62-60,  H  7-75,  O  29'65  per  cent.,  from  which  the 
formula  C**H'^0^  is  deduced.  Clinical  experiments  made 
with  this  bitter  principle  by  Dr.  Isnard,  Chief  Medical  OflScer 
of  the  Customs  Department,  Marseilles,  led  him  to  the  con- 
clusion that  in  doses  of  from  10  to  20  centigrams  it  is  as 
efficient  a  remedy  in  ordinary  intermittents  as  quinine  salts. 
(/own>.  die  Phar,  et  de  Ohim.j  Aug.  Ist,  1886.)  According  to 
Brannt,  the  oil  from  the  seeds  is  used  as  an  embrocation  in 
rheumatism. 

Commerce. — The  seeds  are  collected  on  the  coast  and  sold 
to  the  druggists.     Value,  Bs.  12  per  cwt. 

Caesalpinia  digyna,  Boiih,  a  shrub  of  the  E  Hima- 
layas, E.  and  W.  Peninsulas  and  Ceylon,  is  used  in  native 
practice.  The  root  [VAkeri-mid)  is  astringent.  .  It  is  given 
internally  in  6  massa  doses  mixed  with  milk,  ghi,  cummin  and 
sugar,  in  phthisis  and  scrofulous  affections ;  when  sores  exist 
it  is  applied  externally  as  well ;  a  kind  of  tuberous  swelling 
which  is  found  on  the  root  is  preferred. 
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CiESALPINIA  SAPPAN,  Linn. 

Fig.— fioaji.  Oar.  PI.  i.  17,  t.  16.  The  wood.  Sappan 
wood  (Eng*),  Sappan  (JFV.). 

Hab, — B.  and  W.  Peninsulas,  Pegn. 

Vernacular. — Patang  {Hind,,  Mar.)^  Vattangi,  Vattekku,  Var- 
tangi  {Tarn.),  Bokom  (Ben^.),  Ok^nn-kaita,  Patanga-katta, 
Bukkapu-chekka  {Tel.)^  Patanga-cHekke  (Can.),  Patang  {Ouz.). 

History,  Uses,  &C. — Sappanwood,  in  Sanskrit  Pattanga 
and  in  Arabic  and  Persian  Bakam,  is  hy  some  Sanskrit  authors 
included  among  the  different  kinds  of  Sandalwood  in  the  same 
manner  as  the  wood  of  PteroGarpua    Bantalinus.     {Vide  P. 
SantalimLs,)    It  is  cultivated  in  the  Madras  Presidency.    When 
a  daughter  is  born  in  a  Thean  family,  the  father  plants  a  cer- 
tain   number  of  Sappan  trees  which  form  her  dowry  when 
married.     Sappan  wood  is  not  generally  used  as  a  medicine 
either  by  Hindus  or  Mahometans,  although  it  is  described  in  * 
their  books  as  being  of  use  to  heal  wounds  and  stop  haemor- 
rhage from  the  lungs.    Ainslie,  however,  says  that  the  Vytiana 
consider  a  decoction  of  the  wood  as  a  powerful  emmenagogue, 
and  remarks  that  the  Gochin-Ghinese  hold  the  same  opinion. 
In  the  Bengal  Dispensatory,  and  more  recently  in  the  Phorma^ 
eopoeia  of  India,  it  is  recommended  as  a  substitute  for  Logwood. 
At  the  Bombay  Government  Medical  Depdt  it  has  been  used 
instead  of  Logwood  for  some  years.     Patang  is  used  as  a  dye^ 
and  a  very  large  quantity  is  consumed  in  the  preparation  of 
Gulal,  the  red  powder  which  the  Hindus  cover  themselves  with 
at  the  time  of  the  Holi  festival.     This  powder  is  made  by 
exhausting  the  wood  with  water,  the  liquid  extract  is  then 
poured  upon  Tavakir   (arrowroot   of  Curcuma  angustifolia) 
and  well  mixed  by  treading  it   with  the  feet,  alum  is  then 
added,  and  the  mixture  dried  and  powdered.     Some  makers 
also  add  a  little  carbonate  of  soda.     Cheap  aniline  reds  are 
however  ofien  now  used  instead. 

Description. — The  wood  is  solid,  heavy,  hard  and  close- 
grained,  whitish  when  freshly  cut,  but  becoming  red  from 
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exposure  to  the  air.  It  has  ao  pai*ticalar  taste  or  smelly  but 
is  astringent^  and  communicates  a  fine  red  colour  to  water  and 
alcohol. 

Chemical  composition. — The  colouring  matter  of  Sappanwood 
appears  from  Bolley's  investigations  to  be  identical  with 
Chevreul's  brazillin  obtained  from  brazilwood.  Pure  sappan 
red  or  brazillin^  0*^H**0^,  crystallizes  from  absolute  alcohol 
in  colourless  rhombohedrons,  or  in  short  monoclinic  prisms 
containing  67*11  percent,  of  carbon,  5*48  hydrogen,  and  27*46 
oxygen;  from  hydrated  alcohol  or  from  aldehyde,  in  mono- 
clinic  needles,  containing  2  C*^H**0^3H*  O,  turning  brown 
at  90°  and  giving  off  6*61  per  cent,  of  water;  and  no  more  at 
1 20°.  Brazillin  resembles  hematoxylin,  and  like  it  is  soluble 
in  ether,  alcohol,  and  water.  Alkalies  produce  a  carmine-red 
coloration,  which  disappears  when  the  liquid  is  warmed  with 
zinc  dust,  but  returns  on  exposure  to  the  air.  On  boiling  with 
peroxide  of  lead  and  water  a  strong  fluorescence  is  developed. 
By  oxidation  brazilein  is  produced. 

Commerce. — Two  qualities  are  found  in  the  market — viz., 
Singapuri  and  Dhunsari^  of  about  the  same  value^  Bs.  42  per 
kandy  of  7  cwts.  A  third  quality  from  Ceylon  is  only  valued 
at  Rs.  30  per  kandy. 

The  imports  into  Bombay  in  1881-82  were  1887  cwts., 
valued  at  Bs.  11,816. 

GOA  POWDER. 

^^  Mr.  D.  S.  Kemp  {Pharm.  Joum.  (2),  V.,  845,)  was  the  first 

>  to  draw  attention  to  this  substance  in  1864  as  a  secret  remedy 

i:  nsed    by   the  native   Christians   of    Portuguese   India  for  a 

disease  of  the  skin  called  Oajharan  in  Marathi.  It  was  then 
only  occasionally  offered  for  sale  in  Bombay  at  Rs.  12  to  30 
for  a  tin  containing  1  lb.,  and  was  known  as  Ringworm  Pow^ 
der,  Goa  Powder,  or  Brazil  Powder.  The  exact  date  of  its  first 
introduction  into  India  is  not  known,  but  like  many  other 
products  of  the  New  World,  it  was  probably  introduced  by  the 
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Jesuits  towards  the  latter  part  of  the  18th  centary.  Kemp 
made  an  examination  of  it^  and  came  to  the  conclusion  that  it 
contained  principles  similar  to  those  described  by  Pelouze  and 
Fremy  as  existing  in  Orchella  weed.  Attfield  in  1875  {Pharm, 
Joum,  (3),  Y.J  721^)  made  a  more  complete  examination^  and 
obtained  a  substance  (chrysarobin)^  which  he  supposed  to 
be  chiefly  chrysophanio  acid.  In  the  same  year  Dr.  J.  P. 
Da  Silva  Lima  of  Brazil  {Med.  Times  and  Gazette,  Mar.  6th,) 
suggested  that  the  substance  known  as  Goa  Powder  in  India 
was  probably  identical  with  the  Araroba  or  Arariba  (tawny- 
coloured  powder)  of  the  natives  of  Brazil,  called  by  the  Por- 
tuguese Po^de  Bahia,  or  Bahia  powder,  from  its  being  obtained 
from  that  province.  Dr.  Da  Silva  Lima  also  stated  that  it 
was  the  produce  of  a'  leguminous  tree,  and  had  long  been  in 
use  in  the  Brazils  as  a  remedy  for  Herpes  circinatus,  chloasma 
and  intertrigo.  Shortly  before  this,  Dr.  Payrer  of  Calcutta 
(Med.  Times  and  Gazette,  Oct.  2Uh,  1874,)  had  drawn  the  atten- 
tion of  the  Medical  profession  to  the  value  of  Goa  Powder  made 
into  a  paste  with  vinegar  or  limejuice  as  a  remedy  for  the 
skin  diseases  already  mentioned,  and  his  article  appears  to  have 
attracted  Dr.  Da  Silva  Lima's  attention  to  the  subjecL  Mr. 
E.  M.  Holmes  {Pharm.  Jour.  (3),  V.,  801,)  stated  that 
the  wood  found  in  Goa  Powder  was  very  similar  to  that  of 
Ccesalpinia  eehinata,  Lam.,  but  J.  L.  Macmillan  pointed  out 
that  this  wood  yields  its  colouring  matter  to  water,  while 
Araroba  does  not.  In  1878,  C.  Liebermann  and  P.  Seidler 
[Pharm.  Joum.  (3),  IX.,  896,)  showed  chrysarobin  to  be 
mainly  a  hitherto  unknown  compound,  C^H^^O',  for  which 
they  retained  the  name  proposed  by  Attfield, 

The  botanical  source  of  Araroba  was  determined  in  1879 
{Pharm,  Joum.  (3),  X.,  42,)  to  be  Andira  Araroba,  Aguiar, 
a  large  tree  common  in  the  damp  forests  of  Bahia,  where  it  is 
known  as  Angelim  amargoso.  The  Araroba  is  contained  in  the 
large  porous  vessels  and  in  clefts  or  cavities  which  traverse  the 
wood  in  direction  of  the  diameter,  and  are  prolonged  through 
the  entire  trunk;  it  is  obtained  by  cutting  down  the  triee, 
splitting  the  trunk,  and  scraping  the  powder  from  the  clefts. 
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and  is  seen  in  commerce  as  a  rongh  powder,  or  in  small  irregular 
pieces,  originally  of  a  light  yellow  colour,  but  usually  dark- 
ened by  exposure  to  light  and  moisture  to  a  duU-ochrey,  pale- 
brown,  or  even  umber-brown  or  dark-purple  colour.  It  has  a 
bitter  taste.  (Cf.  Pharm.  Journ.  (3),  X.,  814.) 

Respecting  the  medicinal  uses  of  Goa  Powder,  Sir  J.  Fayrer 
remarks : — "  Europeans  when  in  India,  and  occasionally  after 
their  return  to  Europe,  are  liable  to  certain  troublesome  erup- 
tions on  the  skin  of  the  trunk  and  extremities,  which 
becoming  chronic,  are  not  only  the  source  of  considerable 
annoyance,  but  often  somewhat  tedious  in  yielding  to  treat- 
ment. 

'^  One  variety  of  the  eruptions  I  refer  to — commonly  described 
as  ringworm — assumes  the  form  of  reddish  slightly  raised 
spots,  which  rapidly  spread  as  rings,  encircling  patches  of 
sound  skin,  •  varying  in  size  from  a  split-pea  to  that  of  a 
shilling,  or  even  larger,  with  a  slightly  f urfuraceous  desqua- 
mation, and  giving  rise  to  much  irritation  and  itching.  They 
sometimes  remain  few  and  far  between,  but  are  apt  to  spread 
over  all  parts  of  the  body  or  limbs.   . 

*'  This  eruption  is  due  either  to  herpes  or  tinea  circinfl^tns, 
but  probably,  in  many  cases,  to  a  combination  of  both  of  these ; 
the  initiatory  patch  of  furfuraceous  herpes  becoming  a  con^ 
genial  nidus  for  the  subsequent  development  of  the  trichophy- 
ton of  the  tinea. 

'^  Such,  I  would  suggest,  is  the  pathology  of  the  eruption 
generally  seen  and  spoken  of  as  ringworm  in  India,  though  it 
is  probable  that  other  forms  of  eruptions,  such  as  lichen  cir- 
cumscriptus,  erythema,  and  psoriasis  guttata,  are  at  times 
included  under  the  same  designation.  Another  form  of  erup- 
tion to  which  I  would  allude  is  probably  rather  to  be  referred 
to  chloasma.  It  affects  the  groins,  the  inner  sides  of  the 
thighs,  and  those  delicate  surfaces  of  the  integument  that  are 
prone  to  be  the  seat  of  moisture  as  well  as  other  parts  of  the 
integument.  It  generally  makes  its  appearance,  and  is  most 
troublesome,   daring  the  hot  and  damp  seasons.     It  is  also 
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occasionally   associated  witb  tinea,  which  appears  on  its  mar- 
gin, or  separately  on  other  parts  of  the  body. 

"  The  remedy  that  I  have  found  to  be  most  certainly  and 
rapidly  effective  is  the  solution  in  common  vinegar  or  lemon- 
juice  of  Goa  Powder.  This  rarely  fails  to  effect  complete  removal 
of  the  disease  after  two  or  three  applications  repeated  daily. 

^'The  mode  of  application  is  to  dissolve  a  few  grains  of  the 
powder  in  common  vinegar  or  lemon-juice  to  about  the  consis- 
tence of  cream^  and  then  paint  the  solution  over  the  eruption 
and  for  a  little  distance  beyond  its  margin  on  to  the  sound 
skin.  It  causes  no  pain  at  first,  but  in  the  course  of  a  few 
hours  there  is  a  sensation  of  a  dull  heavy  nature,  as  though  the 
skin  had  been  braised,  the  eruption  becoming  white,  whilst 
the  surrounding  skin  is  stained  of  a  dark  colour.  The  sense  of 
uneasiness,  however,  soon  passes  away,  and  the  integument 
resumes  its  natural  characters ;  all  traces  of  the  disease  disap- 
pear at  the  same  time.  Should  any  vestige  of  the  eruption 
remain,  or  any  indications  of  its  return  appear,  a  fresh  appli- 
cation should  be  made.  In  a  few  days  the  dark  discoloration 
of  the  skin  begins  to  fade,  gradually  merging  into  the  normal 
tint.  At  the  same  time  a  change  takes  place  in  the  eruption, 
which  gradually  regains  the  natural  colour  of  the  skin  ;  and  by 
the  time  that  the  discoloration  caused  by  the  powder  has  dis- 
appeared^ that  of  the  eruption  has  also  passed  away,  and  the 
patient  is  weU.  Of  course,  it  cannot  be  expected  that  these 
favourable  results  will  always  follow  immediately.  In  chronic 
cases  there  is  more  obstinacy,  and  several  repetitions  of  the 
application  may  be  needed ;  but  in  recent  examples  the  result 
will  be  generally  favourable. 

Ghemical  composition. — Chrysarobin  is  present  in  Goa  pow- 
der to  the  extent  of  about  70  per  bent.,  and  when  pure  is  a 
pale-yellow  powder,  consisting  of  small  wart-like  crystals  made 
up  of  leaflets  and  acquiring  on  exposure  a  darker  tint.  By 
repeated  crystallization  from  glacial  acetic  acid  it  is  obtained 
pure  in  the  form  of  small  yellow  scales,  which  are  fusible  and 
partly   sublimable,  nearly  insoluble  in  water  and  ammonia. 
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sparingly  soluble  in  alcohol,  more  freely  soluble  ia  amy  lie 
alcohol,  ether,  collodion,  chloroform,  and  various  hydrocarbons. 
It  is  inodorous,  and,  on  account  of  its  insolubility  in  water, 
tasteless.  Chrysarobin  dissolves  in  concentrated  sulphuric 
acid  with  a  yellow  colour,  is  nearly  insoluble  in  very  diluted 
potassa  solution,  and  yields  with  melted  potassa  a  brown  mass. 
Chrysophanic  acid,  on  the  other  hand,  dissolves  in  concentrated 
sulphuric  acid  and  in  very  dilute  potassa  solution  with  a  red 
colour,  and  on  evaporation  to  dryness  of  a  solution  in  alkali  a 
violet  or  blue  colour  is  produced.  The  solution  of  chrysarobin 
in  strong  potassa  solution  has  a  yellow  colour  and  a  strong 
green  fluorescence,  and  on  being  agitated  with  air  rapidly 
acquires  a  red  colour;  through  the  formation  of  chrysophanic 
acid;  C^^W^O'^  (chrysarobin)  +  20^  yields  2C'^H»oO* 
(chrysophanic  acid)  +  3H^0. 

Tests, — ^If  boiled  with  2000  parts  of  water,  chrysarobin 
should  not  be  completely  dissolved ;  the  filtrate  should  be  pale 
reddish-brown,  tasteless,  neutral  to  test-paper,  and  should  not 
be  coloured  by  ferric  chloridd.  Chrysarobin  should  be  almost 
wholly  soluble  in  150  parts  of  hot  alcohol  If  a  minute  frag- 
ment of  chrysarobin  be  added  to  a  drop  of  fuming  nitric 
acid,  the  red  solution  extended  to  a  thin  layer,  and  a  little 
ammonia  added  a  violet  colour  should  be  produced. — P.  0. 
{StilU  and  Maisch.)  According  to  Allen,  the  Chrysophanic 
acid  of  commerce  is  an  indefinite  mixture  of  the  acid  and 
chrysarobin.  It  is  stated  to  be  liable  to  adulteration  with 
picric  acid  and  other  yellow  colouring  matters. 

C<ymm0rce. — Araroba  is  now  very  largely  imported  into  India, 
and  is  sold  under  the  names  of  Ghrysarobine,  Ararobine,  and 
6oa  Powder,  Messrs.  Kemp  &  Co.  inform  us  that  they 
import  about  a  ton  annually. 

CiESALPINIA  PULCHERRIMA,  Swartz. 

Fig. —  Bot.  Mag.  t.  995 ;  Rheede,  Hort.  Mai  vi.,  1. 1.  Small 
Gold  Mohar  (Eng.),  Fleur  de  paon,  Haie  fleurie  {Fr.). 
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Hab. — Uncertain.  Cultivated  in  India.  8yn. — Poinciana 
pnlcherrima. 

Vernacular, — Gul-i-turah,  Erisbna-chura  (Bind,,  Beng.), 
Shankeshvar  {Mar.),  Mail-Kannai,  Komri  {Tam.)^  Kenjige 
{Can.). 

History,  Uses,  &C.— This  elegant  shrub,  named  after 
M.  de  Poind,  once  Governor  of  the  Antilles,  has  become  quite 
naturalized  in  India,  and  is  one  of  the  commonest  of  garden 
shrubs.  According  to  Ainslie  it  was  introduced  into  the  Botani- 
cal Gardens  in  Calcutta  in  1 792.  He  gives  the  following  descrip- 
tion of  it: — "  The  species  in  question  is  a  most  beautiful  tree, 
which  commonly  rises  to  about  1 2  to  14-  feet  high,  with  leaves 
doubly  pinnate,  and  leaflets  oblong-oval,  emarginate ;  they  and 
the  calicos  smooth  ;  corymbs  simple  ;  petals  fringed ;  stamens 
very  long.  It  would  appear  to  be  a  native  of  both  the  Indies ;  it 
is  the  Hoa-phung  of  the  Cochin-Chinese;  on  the  Malabar  Coast 
it  is  called  Tsietti-mandiru  ;  in  Ceylon,  its  common  name  is 
Monora-mal;  and  from  its  extreme  beauty,  Burmann  gave  it 
the  appellation  of '  Crista  pavonis  flore  elegantissimo  variegate' 
The  French  in  the  West  Indies  call  it  '  Fleur  de  paradis.* 
The  flowers  come  out  in  loose  spikes  at  the  extremity  of  the 
branches,  the  petals  which  have  an  agreeable  odour,  are  beau- 
tifully variegated  with  a  deep  red  or  orange  colour,  yellow, 
and  some  spots  of  green/*  All  parts  of  the  plant  are  said  to 
be  emmenagogue  and  purgative,  but  there  appears  to  be  no 
record  of  any  exact  observations  upon  this  point. 

Description. — The  bark  is  ash-coloured,  smooth,  thickly 
studded  with  small  elliptic  corky  warts,  the  whole  of  the  suber 
readily  separates  like  birch  bark,  disclosing  a  streaky,  mottled, 
green  and  pink  surface,  which  is  marked  by  numerous  small 
scars  corresponding  to  the  warts  above  mentioned ;  the  sub- 
stance and  internal  surface  of  the  bark  is  of  a  pinkish  tinge. 
Taste  rather  nauseous,  very  astringent,  microscopic  structure 
not  in  any  way  peculiar,  parenchymo  loaded  with  starch,  many 
cells  contain  red  colouring  matter. 
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POINCIANA  ELATA,  Unn. 
Fig.—Bedd.  FlSyl.  178. 

Hab. — Western  Pennisula.  Cultivated  elsewhere. 
Vernacular. — Sandesra  (Ouz,),  Vada-narayanan  (Tam.). 

Description. — An  erect  tree,  20—30  feet  high.  Leaves 
J — }  ft.  long;  pinnaa  10 — 16;  leaflets  80 — 40,  membranous, 
caducous,  close,  sessile,  obtuse,  lignlate.  Flowers  in  corymbose 
racemes ;  pedicels  obovoid ;  buds  finely  grey-downy ;  calyx 
very  coriaceous,  i — 1  inch  long,  petals  scarcely  exserted,  an 
inch  broad,  shortly  clawed.  Filaments  bright  red,  3 — 4  times 
the  length  of  the  calyx,  downy  near  the  base  ;  pod  6 — 8  inches 
long  by  above  an  inch  broad,  4 — 8  seeded.  {Flora  Br,  Tnd.) 
Much  cultivated  in  Guzerat.  The  natives  consider  the, leaves 
to  be  of  a  very  hot  nature  and  good  for  rheumatism  and 
flatulence ;  they  are  much  used  by  women  after  confinement, 
the  dose  being  3  tolas  of  the  juice  with  3  tolas  of  ghi  every 
morning,  and  strict  diet  for  15  days.  There  is  a  superstition 
that  the  touch  of  the  root  removes  the  pain  of  a  scorpion 
sting.  The  gum  is  dark-coloured  and  mucilaginous,  but  un- 
important. 

SARACA  INDICA,  Linn. 

Fig.—Bedd.FL8yl,t.  57;  Burnt.  Fl  Ind.,8b,  t.  26, 
/.  2;  Wight  Ic,  t.  206;  Bot,  Mag.,  3018.  The  Asoka  tree 
(Eng.)y  Jou^sia  Asjogam  (Fr.). 

Hab. — Himalaya  to  Ceylon.     The  bark. 

Vernacular. — Asok  [Hind.,  Bang.),  Ashoka  {Mar.),  Asupala 
{Quz.),  Ashogam  (Tarn.),  Asoka  (tfan.). 

History,  Uses,  &C. — This  tree  is  covered  with  cymes 
of  rich  orange- coloured  flowers  in  March  and  April  which  gra- 
dually turn  red.  In  the  fourth  act  of  the  Mricchakatika  it  is 
likened  to  a  blood-stained  warrior.     Asoka  is  famed  in  Hindu 
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mythology  from  the  circumstance  of  Sita,  the  wife  of  Ram- 
chandra^  having  been  protected  from  the  caresses  of  the  monster 
Havana  by  a  grove  of  the  trees.  It  is  the  anthropogenic  tree 
of  the  Vaisya  caste,  and  a  branch  from  it  is  brought  to  the  house 
during  their  marriage  ceremonies.  In  the  Bhavaprakasha  it  is 
called  Ganda-pushpa,  or  odorous  flower;  another  name  is 
Anganapriy  a,  "  dear  to  women."  The  tree  is  the  emblem  of  love, 
and  was  burnt  by  the  penitent  Siva  along  with  Kfimadeva,  the 
god  of  love,  who  wished  to  seduce  him  (Kumdrasarnhhavay  iii. 
26) ;  it  is  said  to  blossom  when  touched  by  the  foot  of  a  beauti- 
ful woman .  ( Kdlidasa. )  The  name  Ashoka  signifies  **  free  from 
pain ;''  in  the  Bhavaprakasha  vermifuge  properties  are  attributed 
to  it,  and  in  the  Kajanighantu  it  is  called  Krimikaraka.  At 
the  Ashok-ashtami,  or  eighth  day  of  the  light  fortnight  of  the 
month  Chait  (April-May),  a  festival  in  honour  of  Vishnu  is 
observed  in  most  parts  of  India,  when  part  of  the  ceremonial 
consists  in  drinking  water  with  the  buds  of  the  Asoka  in  it. 
The  bark  is  much  used  by  Hindu  physicians  in  nterine  afiec- 
tions,  and  especially  in  menorrhagia.  Chakradatta  directs  a 
decoction  of  the  bark  in  milk  to  be  made  by  boiling  eight  tolas 
of  it  with  eight  tolas  of  milk  and  thirty-two  tolas  of  water  till 
the  latter  has  evaporated.  This  quantity  is  given  in  two  or 
three  doses  during  the  course  of  the  day  in  menorrhagia.  ( Vutt, 
Hind.  Mat.  Mfid.,  p.  143.)  Its  properties  appear  to  be  purely 
astringent. 

Description. — The  bark  is  externally  greyish-brown  and 
scabrous ;  its  substance  white  when  freshly  cut  from  the  tree, 
but  turning  rapidly  red  after  exposure  to  the  air.  The  taste 
is  mildly  astringent  and  acidulous. 

Chemical  composition. — A  decoction  gave  a  greenish  preci- 
pitate with  ferric  chloride,  and  a  brownish  sediment  with 
solution  of  iodine  in  potassium  iodide.  It  contained  10"3  per 
cent,  of  aqueous  extract  with  5*7  per  cent,  of'  tannin,  and  18 
per  cent,  of  alcoholic  extract  with  8*8  per  cent,  of  soluble  and 
insoluble  tannins.  The  ether  extract  was  very  pale  brown  and 
semi-crystalline.     It  was  soluble  in  water,  giving  an  emerald 
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green  colour  with  feme  salts,  red  with  soda  solution,  and 
dissolved  in  warm  sulphuric  acid  with  a  purple  colour  changing 
to  black — ^tests  which  point  to  the  presence  of  catechin.  The 
bark  leaves  10'8  per  cent,  of  mineral  residue  when  burnt. 

HARDWICKIA  PINNATA,  Uoxl. 

Fig.— Bedd.  Fl.  Sylv.,  t.  255. 

Hab. — Ghauts  of  Canara,  Travancore,  and  the  Oamatic. 

Vernacular. — ^Kolfivu  {Tinnevelly),  Madeyan,  Sampirani 
{Tarn.),  Yenne  {Can.),  Shurali,  Kolla  {Mai). 

Description,  Uses,  &C.— The  following  account  of  it 
has  been  extracted  from  the  Pharmacographia  : — "  The  tree, 
which  is  of  a  large  size,  belongs  to  the  order  Leguminosa,  and 
is  nearly  related  to  Copaifera.  According  to  Beddome,  it  is 
very  common  in  the  dense*  moist  forests  of  the  South  Tra- 
vancore  Ghdts,  and  has  also  been  found  in  South  Canara. 
The  natives  extract  the  oleo-resin  in  exactly  the  same  method 
as  that  followed  by  the  aborigines  of  Brazil  in  the  case  of 
copaiba ;  that  is  to  say,  they  make  a  deep  notch  reaching  to 
the  heart  of  the  trunk,  from  which,  after  a  time,  it  flows  ont. 

*'  This  oleo-resin,  which  has  the  smell  and  taste  of  copaiba, 
but  a  much  darker  colour,  was  first  examined  by  one  of  us  in 
1865,  having  been  sent  from  the  Indian  Museum  as  a  sample 
of  wood  oil;  it  was  subsequently  forwarded  to  us  in  more 
ample  quantity  by  Dr.  Bidie  of  Madras.  It  is  a  thick,  viscid 
fluid,  which,  owing  to  its  intense  tint,  looks  black  when  seen 
in  bulk  by  reflected  light ;  yet  it  is  perfectly  transparent. 
Viewed  in  a  thin  layer  by  transmitted  light,  it  is  light 
yellowish-green,  in  a  thick  layer  vinous-red,  hence  is  dichromic. 
It  is  not  fluorescent,  nor  is  it  gelatinized  or  rendered  turbid  by 
being  heated  to  130^  G.,  thus  difl^ering  from  wood  oil.  It  may 
be  farther  distinguished  from  wood  oil  as  well  as  from  copaiba^ 
if  tested  in  the  following  simple  manner  : — Put  into  a  tube  19 
drops  of  bisulphide  of  carbon   and  one  drop  of  the  oleo-resin, 
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and  shake  them  together.  Then  add  one  drop  of  a  mixture  of 
equal  parts  of  strong  sulphuric  and  nitric  ( 1  '42)  acids.  After  a 
little  agitation  the  appearance  of  the  respective  mixtures  will 
be  as  follows  : — 

^'Copaiba — Colour  faint  reddish-brown  with  a  deposit  of 
resin  on  the  sides  of  the  tube. 

"  Wood  Oil. — Colour  intense  purplish-red,  becoming  violet 
after  some  minutes. 

"  Oleo-reain  of  Hardwickia, — No  perceptible  alteration ;  the 
mixture  pale  greenish-yellow. 

"  By  this  test  the  presence  in  copaiba  of  one-eighth  of  its 
volume  of  wood  oil  may  be  easily  shown. 

''The  balsam  of  Hardwickia  has  been  used  in  India  for  gonor- 
rhoea^ and  with  as  much  success  as  copaiba."     (Op.  cit.) 

Chemical  composition, — Broughton,  who  has  investigated  it 
chemically,  obtained  by  prolonged  distillation  with  water 
an  essential  oil  to  the  extent  of  25  per  cent,  from  an  old  speci- 
men, and  of  more  than  40  per  cent,  from  one  recently  collected. 
The  oil  was  found  to  have  the  same  composition  as  that 
of  copaiba,  to  boil  at  225**  C,  and  to  rotate  the  plane  of  polari- 
zation to  the  left.  The  resin  is  probably  of  two  kinds,  of  which 
one  at  least  possesses  acid  properties.  Broughton  made  many 
attempts,  but  without  success,  to  obtain  from  the  resin  crystals 
of  copaivic  acid. 

Trachylobium  Hornemannianum,  Hoyne. 

Hab. — Africa.  Vernacular. — Sandards. 

Gum  Copal  is  administered  internally  in  native  practise  as 
an  astringent,  anthelmintic,  diuretic  and  emmenagogne ;  with 
honey  it  is  applied  to  remove  opacities  of  the  cornea,  with  olive 
oil  it  is  dropped  into  the  ear  in  earache,  made  into  an  ointment 
it  is  applied  to  wounds  to  promote  granulation  ;  the  fumes  are 
inhaled  in  catarrh;  made  into  an  ointment  with  pitch  it  is 
applied  to  ringworm.    In  Ajmere  fine  shavings  of  the  gum  made 
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up  into  a  medicine  called  Khairva  are  used  to  stop  haemoptysis. 
(Irmie,  Med.  Top.y  p.  132.)  The  gum  is  too  well  known  as  an 
article  of  commerce  to  require  description. 

CASSIA  FISTULA,  Linn, 

Fig. — Wight  Ic,  t.  269 ;  Bentl.  and  Trim.,  t.  87.  Purg- 
ing cassia^  Indian  Laburnum  (Eng,),  Casse  Can^ficier  {Fi\). 

Hab. — ^India,  wild  or  planted.     The  fruit. 

Vernacular. — Amaltds,  Kirvdli  {Hind.),  Bhava  (Mar,),  Gur- 
mala  (Gwz.),  Kakke-kJiyi  {Can.),  Ahalla  (Cing.),  Konraik-kai, 
Sharak-konraik-kai,  Marabala-konnai (Tarn.),  Sondhali {Beng,), 
Rela-kayalu  {Tel),  Konnan  (Mai). 

History,  Uses,  &C. — The  Sanskrit  names  for  the  tree 
are  Aragbadha^  Suvamaka  (golden),  and  Rajataru,  or  Nri- 
padruma  (royal  tree),  on  account  of  the  beauty  of  the  long 
racemes  of  yellow  flowers,  which  resemble  those  of  the  Laburnum, 
but  are  much  larger.  It  is  sacred  to  Ganeshwar,  the  St.  Janu- 
arius  of  India ;  in  Mysore  stakes  cut  from  the  tree  are  fixed  in 
the  ground  and  worshipped.  In  Hindu  medicine  the  pulp 
is  used  as  a  cathartic,  and  the  root  is  also  sometimes  given  as 
a  laxative.  A  compound  decoction  (Aragbadhadi)  is  directed 
to  be  used  by  Chakradatta  -,  it  contains  Cassia  pulp,  Picrorrhiza 
Kurroa,  Chebulic  myrobalans,  long  pepper  root  and  Cyperus 
rotundus^  {Duties  Hindu  Mat.  Med.y  p.  155.)  In  Mahometan 
works  the  drug  is  called  Khiyar-shambar,  an  Arabic  corrup- 
tion of  the  Persian  Khiyar-chambar,  and  the  pulp  Asal-i- 
Khiyar-chambar  (honey  of  Khiyar-chambar).  Chambar  means 
a  necklace  in  Persian,  and  is  probably  an  allusion  to  the 
Btructare  of  the  pod.  Persian  dictionaries  give  Katha-el-Hind 
(Indian  cucumber)  as  the  Arabic  name.  Through  the 
Arabians  the  drug  became  known  to  the  later  Greek  physicians. 
Nicolaus  Myrepsicus  calls  it  yKvKOKokafAov.  Joannes  Actuarius, 
who  practised  at  Constantinople  towards  the  close  of  the  13th 
century,  describes  it  minutely.  *  In  the  Makhzan-eUadwiya 
•  Meth.  Med.  y,  2.  ~ 
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the  pods  are  directed  to  be  slightly  warmed,  and  the  pulp 
extracted  and  rubbed  up  with  a  little  almond  oil  for  use.  It 
is  described  as  lenitive,  useful  for  relieving  thoracic  obstruc- 
tionSy  and  heat  of  blood,  a  safe  aperient  for  children,  and 
women  even  when  pregnant,  but  slow  in  its  action.  With 
tamarinds  it  is  said  to  be  a  good  purge  for  adust  bile ;  with 
turbith  or  polypodium  for  cold  humours  and  melancholy;  with 
linseed  or  almond  oil  and  combined  with  other  suitable  reme- 
dies, such  as  Dulcamara;  it  is  recommended  for  the  removal  of 
obstructions  of  the  abdominal  viscera.  Externally  it  is  said 
to  be  a  good  application  in  gout,  rheumatism,  &c.  The  flowers 
and  leaves  are  said  to  have  lenitive  properties,  and  a  conserve 
of  the  former  is  mentioned.  From  5  to  7  of  the  powdered 
seeds  are  prescribed  as  an  emetic,  and  the  shell  of  the  pod 
rubbed  dovm  with  safifron,  sugar,  and  rose  water,  in  difficult 
parturition.  Ainslie  notices  the  use  of  the  pulp  and  flowers  by 
the  natives  of  India.  Dr.  Irvine  (Topogr.  of  Ajmeer)  states 
that  he  found  the  root  act  as  a  strong  purgative.  It  is  also 
reported  to  be  in  use  as  a  purgative  in  Gnzerat.  In  the  Goncan 
the  juice  of  the  young  leaves  is  used  to  cure  ringworm,  and  to 
allay  the  irritation  caused  by  the  application  of  the  markiug- 
Dut  juice.  Rumphius  remarks  that  the  Portuguese  make  a 
confection  of  the  young  pods  and  also  of  the  flowers.  A 
peculiar  gum  swelling  up  in  water  like  tragacanth  issues  from 
the  tree  when  bruised.  C.  brasiliana  and  C,  moschata,  the 
Canafistola  de  purgar  of  Panama,  Petite  Casse  d'Am^riqne  of 
the  French  (c/.  Hanbvry  Science  Papers y  p.  818),  have  been 
introduced  into  India,  and  have  properties  similar  to  those  of 
C.  Fistula. 

Description. — The  ovary  of  the  flower  is  one-celled, 
with  numerous  ovules,  which,  as  they  advance  towards  maturity, 
become  separated  by  the  growth  of  intervening  septa.  The 
ripe  legume  is  cylindrical,  dark  chocolate  brown,  1^  to  2  feet 
long,  by  }  to  1  inch  in  diameter,  with  a  short  strong  woody 
stalk,  and  a  blunt  end  suddenly  contracted  into  a  point.  The 
fibro-vascular  column  of  the  stalk  is  divided  into  two  broad 
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parallel  seams^  the  dorsal  and  ventral  sutares  ruoning  down  tbe 
whole  length  of  the  pod.  The  sutures  are  smooth,  or  slightly 
striated  longitudinally;  one  of  them  is  formed  of  two  ligneouu 
bundles  coalescing  by  a  narrow  line;  each  of  the  25  to  100 
seeds  which  a  legume  contains,  is  lodged  in  a  cell  formed  by 
very  thin  woody  dissepiments.  The  oval  flattish  seed,  from 
3-1 0th  to  4-1 0th  of  an  inch  long,  of  a  reddish-brown  colour, 
contains  a  large  embryo  whose  yellowish  veined  cotyledons  cross 
diagonally,  as  seen  on  transverse  section,  the  horny  white  albu- 
men. One  side  is  marked  by  a  dark  line  (the  raphe) .  A  very 
slender  funicle  attaches  the  seed  to  the  ventral  suture.  In 
addition  to  the  seed&  the  cells  contain  a  soft  black  pulp  which 
has  a  mawkish  sweet  taste^.     {Pharmacographia.y 

Chemical  composition, — According  to  Braconnot,  20  parts  of 
the  pulp  consist  of  sugar  12*00,  gum  1-35,  astringent  matter, 
gluten,  colouring  matter  and  water  make  up  the  remaining  por- 
tion, the  water  amounting  to  about  3*80. 

C.  Fistula  roots. — ^The  bark  was  carefully  separated  from 
the  root- wood,  the  two  dried  separately  and  reduced  to  fine 
powder.  The  root-bark  was  astringent  in  taste,  while  the  root- 
wood  possessed  a  somewhat  bitter-sweet  flavour.  The  analysis 
showed  the  following  results  :— 

Boot-bark «  Boot-wood^ 

Water 10-01  8-21 

Ash 8-92  2-29 

Petroleum  ether  extract...     '32  -52 

Ether  extract 2-17  -45 

Absolute  alcohol  extract. . .  1 762  4*56 

Manganese  was  absent  in  the  ash  both  from  the  root-bark  and 
root- wood;  the  former  contained  iron  in  very  marked  amount. 
No  alkaloidal  principle  could  be  detected  ;  resins  were  pre- 
sent ;  astringent  matter  in  very  marked  quantity  in  the  root- 
bark,  and  to  a  small  amount  in  the  wood.  The  astringent  matter 
was  of  the  colour  of  kino,  and  aflTorded  an  inky  coloration  with 
ferric  chloride ;  no  gallic  acid  could  be  detected. 
66 
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A  principle  soluble  in  petroleum  ether  was  present  both  in 
the  bark  and  wood,  which  yielded  a  bright  red  coloration  with 
alkalies,  the  colour  being  changed  to  yellow  by  acids»and  restored 
by  alkalies,  A  bitter  principle  was  also  present  to  which  the 
taste  of  the  wood  is  probably  due.  In  order  to  separate  resins 
a  large  amount  of  the  wood  was  exhausted  with  alcohol  of  85 
per  cent.,  the  alcohol  evaporated  off,  water  added  to  the 
extract,  and  the  turbid  mixture  agitated  with  ether.  During 
agitation  chocolate-coloured  flocks  separated.  The  ethereal 
solution  left  on  evaporation  a  reddish-yellow,  soft,  non-crystal- 
line, and  somewhat  bitter  residue.  The  aqueous  solution,  after 
dissolved  ether  had  been  expelled,  was  filtered  to  separate  the 
chocolate-coloured  flocks  already  mentioned,  and  the  flitrate 
saturated  with  salt  in  order,  if  possible,  to  separate  resin,  but 
with  negative  results.  The  liquid  was  next  agitated  with  acetic 
ether,  the  ether  left  on  evaporation  a  slightly  bitter  principle, 
which  was  nearly  wholly  soluble  in  cold  water.  This  principle, 
and  the  chocolate-coloured  resin,  insoluble  in  ether,  were 
separately  taken  in  doses  of  O'l  of  a  gram,  without  producing  any 
purgative  action. 

The  pulp  of  C  moachata  is  in  the  form  of  dry  circular  discs, 
similar  to  small  gun  wads,  of  a  light  yellow  colour,  with  a  seed 
loose  in  the  centre ;  it  tastes  astringent  without  any  sweetness. 
The  pulp  dried  at  100°  C.  lost  7'26  per  cent,  of  moisture;  oq 
incineration  it  yielded  5*77  per  cent,  of  ash,  the  composition  of 
which  presented  nothing  peculiar.  To  rectified  spirit  the  pulp 
yielded  20"66  per  cent,  of  extractive;  dried  at  100°  C.  the 
extract  was  acid ;  after  extraction  with  cold  water  the  insoluble 
residue  was  4*55  per  cent,  calculated  on  the  extract.  This 
residue  on  drying  formed  dark  easily  friable  lumps,  which 
gave  a  dark  chocolate  coloured  powder.  In  alkaUne  solutions 
it  was  soluble  and  was  precipitated  by  acids  in  dark  brown 
flocks ;  it  had  the  properties  of  an  acid  resin.  The  aqueous  solu- 
tion of  the  alcoholic  extract  was  concentrated,  and  when  cold 
saturated  with  NaCl,  light  brown  flocks  separated;  the  liquid 
was  filtered  and  the  precipitate  washed  with  a  saturated  solu- 
tion  of  NaCl,  the  filter   paper  was  then  dried  and  digested 


LEOUMINOSjE.  515 

with  absolute  alcohol.  The  extract  obtained  on  evaporating 
off  the  alcohol  amounted  to  2  74  per  cent.  This  extract  was 
of  a  light  fawn  colour,  easily  soluble  in  alkaline  solutions, 
somewhat  soluble  in  water,  and  precipitated  imperfectly  from 
its  alkaline  solution  by  acids.  It  also  possessed  the  properties 
of  an  acid  resin.  The  filtrate  obtained  after  precipitation  of 
the  second  resin  by  NaCl,  while  still  acid,  was  agitated  with 
ether,  the  ether  extract  amounted  to  0*  1 6  per  cent.  After  sepa- 
ration of  the  ether  the  aqueous  solution,  still  acid,  was  agitated 
with  amylic  alcohol,  by  which  2'V7  per  cent,  of  extractive  was 
obtained.  The  amylic  alcohol  extract  was  astringent  to  the 
taste,  precipitated  gelatine,  gave  a  dirty  olive-green  precipitate 
with  ferric  chloride,  and  yielded  a  reddish  solution  with 
alkaline  hydrates;  no  further  examination  of  the  aqueous 
solution  was  made.  The  purgative  principle  would  appear  to 
be  one  or  both  of  the  resins,  0*2  gram,  of  the  first  resin  was 
dissolved  in  a  few  drops  of  ammonia,  the  liquid  heated  to  expel 
excess  of  NH',  diluted  with  water,  and  injected  into  a  full 
grown  cat's  stomach.     In  3'5  hours  the  cat  was  purged. 

The  pulp  of  0.  brasiliana  is  soft,  dark  and  sweet,  with  an 
offensive  odour ;  butyric  acid  was  detected  in  it.  A  crystal- 
lizable  acid,  soluble  in  ether,  was  also  separated,  as  well  as  an 
acid  resin  and  saccharine  matter,  and  a  principle  soluble  in 
ether  which  had  an  odour  somewhat  like  vanillin. 

Commerce. — Cassia  pods  (Casse  en  bitons,  Fr.)  are  worth  in 
India  about  Rs.  1 4  per  kandy  of  5  cwts. 

CASSIA  TORA,  Linn. 
Fig.— Rheede,  Hort.  Mai  u.,  t.  58;  Dil.  ElL  63,/.  73. 
Hab. — Throughout  India.    The  leaves  and  seeds. 

FernociiZar.— Panwar,  Ohakaund  (Hind,),  Kovaria  (Ouz.), 
Tdkala,  Tarota  (ifar.),  Tantepu-chettu,  Tagarisha-chettu  (Tel.), 
Ushit-tagarai,  Tagarai  (Tarn.),  Takkarike,  Tegarasi  (Can.)^ 
Tora  (Cingh.). 


516  LEQUMINOaJE. 

History,  Uses,  &C. — This  plant  is  called  by  Sanskrit 
writers  Chakramarda,    "  destroying  ringworm,"   Prapunata  or 
Prapunada,  and  Uranaksha;  it  has  a  great  reputation  in  all 
kinds  of  skin-diseases,      Chakradatta  directs  the  seeds  to  be 
steeped  in  the  juice  of  Euphorbia  neriifolia,  and  afterwards  to 
bo  made  into  a   paste^  with  cow's   urine  as   an  application   to 
cheloid  tumours.     He  also  recommends  the  seeds  together  with 
those  of  Pongamia  glabra  as  a  cure  for  ringworm.     The  Arabs 
call  the  seeds  Ain-es-sardtin,  or  crab's  eyes.     Under  the  names 
of  Sanjisaboyah  and  Sangisaboyah^  Mahometan  writers  give  an 
exact  description  of  the  plant,  and  notice  the  closing  of  the 
leaves  at  night.     They  consider  the  seeds  and  leaves  to  have 
solvent  properties  in  those  forms  of  skin-disease  accompanied 
by  induration,  such  as  leprosy,  cheloid,  psoriasis,  Ac,  and  men- 
tion their  having  been  used  with  advantage  in  plague  (waba), 
a  term  which  is  rather  indefinite.    •  C,  Tora  and  C,  Sophera  are 
named  Gallinaria  by  Rumphius.  (Sort.  Amb,  v,,  97,  figs.  1,  2.) 
Ainalie  says: — '*The  mucilaginous  and  fetid  smelling  leaves  of 
C  Tora  are  gently  aperient,  and  are  prescribed  in  the  form  of 
decoction ;  and  in  doses  of  about  2  ounces,   for  such  children 
as  suflfer  from  feverish  attacks  while  teething;  fried  in  castor 
oil  they   are  considered    as  a  good  application  to  foul  ulcers. 
The  seeds  ground  with  sour  buttermilk  are  used  to  ease  the 
irritation  of  itchy  eruptions ;  and  the  root,  rubbed  on  a  stone 
with  limejuice,  is  supposed  to  be  one  of  the  best  remedies  for 
ringworm.     The  leaves  are  also  used  as  a  poultice  to  hasten 
suppuration/'     The  plant  is  to  be  found  as  a  weed  in  every 
garden,  and  is  used  as  a  domestic   remedy  in  the  manner  de- 
scribed by  Ainslie.     In  the  Concan  the  following  prescription 
is  used  for  itch : — Cassia  Tora  seeds,  6  parts ;  Psoralia  coryli" 
folia  seeds,  4  parts;   carrot  seeds,   2   parts;  powder,  soak  in 
cow's  urine  eight  days,  and  apply.    Lately  the  seeds  have  been 
recommended  as  a  Coffee-substitute.     They  are  also  used  as  a 
dye. 

In  India  the  young  leaves  are  cooked  and  eaten  on  the  four 
Saturdays  in  the  month  of  Shravan;  they  are  one  of  the  five 


i 


LEQUMINOaJE.  517 

vegetables  particularly  acceptable  to  the  gods;  the  others 
are  Bauhinia  malabarica,  Amarantus  gangeticus,  Celosia 
argentea,  and  Phalangium  tuberosum. 

Description. — Leaflets  3  pairs,  obovate,  obtase,  glabrous, 
the  termiaal  pair  being  much  the  largest,  all  folding  up  closely 
at  night;  flowers  axillary,  generally  in  pairs,  dull  yellow; 
legumes  about  6  inches  long,  narrow,  quadrangular,  about  J  of 
an  inch  in  diameter,  containing  numerous  elongated,  very  hard 
greyish  seeds,  the  ends  of  which  appear  as  if  cut  off  obliquely. 
The  whole  plant  has  a  fetid  smell.  The  leaves  when  full 
grown  are  mucilaginous,  and  have  a  nauseous  taste,  but  when 
young  they  are  much  used  as  a  vegetable. 

Chemical  composition, — The  seeds  have  been  examined  by 
Elbome  {Phai-m.  Journ.,  Sept.  22nd,  1888),  who  found  them  to 
have  the  following  percentage  composition:— 

Water        27-  2 

Petroleum  ether  extract 975 

Ether  extract            .gfi 

Absolute  alcohol  extract         1-63 

Watery  extract         20-00 

The  ethereal  extract  and  the  alcoholic  extract  contained  a 
glucosidal  substance  of  a  yellow  colour  insoluble  in  water, 
soluble  in  alcohol  and  in  watery  solutions  of  potash  with  a 
blood-red  colour.  These  solutions  are  precipitated  by  hydro- 
chloric acid.  The  precipitate  has  great  analogies  with  chryso- 
phanic  acid,  but  according  to  Elborne  appears  to  correspond 
with  eraodin  in  composicion.  Emodin  ((J»^H*°0^)  is  trioxy- 
methylanthraquinone  and  chrysophauic  acid  dioxymethy- 
lanthraquinone.  The  properties  of  the  plant  are  due  to  the 
presence  of  emodin.  In  order  to  extract  it  the  powdered  seeds 
should  be  treated  with  dilute  alcohol,  the  tincture  filtered,  and 
the  alcohol  distilled  off.  The  residue  is  then  to  be  diluted  with 
water,  acidulated  with  hydrochloric  acid,  boiled  for  ten  minutes, 
and  when  cold  agitated  with  ether  which  dissolves  the  emodin. 
Emodin  agrees  with  chrysophanicacid  in  most  of  its  properties. 
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but  may  be  distinguished  by  its  insolubility  in  benzine^  and 
greater  solubility  in  ether  and  alcohol. 

The  leaves  of  this  shrub  contain  a  principle  similar  to 
cathartiuy  and  a  red  colouring  matter  as  in  Senna  leaves.  They 
yield  18  per  cent,  of  mineral  matter  on  incineration. 

Cassia  alata,  Linn.,  Wight  Ic,  t  253,  is  not  a  native 
of  India,  but  has  been  introduced  from  the  West  Indies,  where 
it  has  a  reputation  as  a  remedy  for  ringworm,  and  is  used 
internally  to  promote  expectoration,  the  action  of  the  bowels 
and  the  secretion  of  urine. 

The  evidence  which  was  collected  by  the  authors  of  the 
Pharmacopoeia  of  India  is  strongly  in  favour  of  its  efficacy,  and 
supports  the  favourable  opinion  of  it  expressed  in  the  Bengal 
Dispensatory.  The  best  way  of  applying  it  is  to  bruise  the 
leaves  and  mix  them  with  limejuice,  the  paste  thus  prepared  is 
spread  upon  the  affected  part.  The  leaves  have  also  purgative 
properties,  and  have  been  used  in  the  same  manner  as  Senna. 

Description. — The  leaves  are  two  feet  long  or  more,  and 
consist  of  a  triangular  petiole,  with  from  8  to  14  pairs  of  leaflets. 
The  first  pair  are  the  smallest,  and  are  placed  near  the  branch 
and  separated  from  the  second  pair  by  a  longer  interval  than 
there  is  between  the  other  pairs.  The  terminal  leaflets  are  aa 
much  as  5  to  6  inches  in  length.  They  are  all  obovate-oblong, 
obtuse»  mucronate,  and  glabrous  on  both  sideS)  and  taste  like 
Senna,  but  less  nauseous. 

This  shrnb  has  no  proper  Vernacular  names,  but  is  known  in 
Southern  India  as  ^'foreign  Sesbania  grandifiora,"  e.  g.,  Shimai- 
agatti  (Tarn.), and  in  Bengal  as  "Ringworm  shrubs"  Dadmar- 
dan.  Late  Sanskrit  writers  have  given  it  the  name  of 
D^drughna,  which  has  the  same  meaning. 

CASSIA  AURICULATA,  Linn. 

Fig.— P^*.  Aim.,  t.  314,  /.  4. 

Hab. — Central  Provinces,  W.  Peninsula,  Ceylon.  The 
bark  and  seeds. 
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Vernacular. — Tarwar  {Hind.j  Mar.),  Avala  (Ouz.),  Avirai 
(Tarn.),  Tangredu  {TeL),  Tangadi-gida,  Avara-gida  (Can.), 
Bana^ara  {Clngh.), 

History,  Uses,  &C. — Ainslie  says:— «' The  small,  flat, 
pleasant-tasted,  beart-shaped  seeds  of  this  species  of  Cassia,  the 
Vytians  reckon  amongst  their  refrigerants  and  attenuants,  and 
prescribe  them  in  electuary,  in  cases  in  which  the  habit  is 
preternaturally  heated,  or  depraved.  They  also  consider  the 
powder  of  the  dry  seeds  as  a  valuable  external  remedy  ( blown 
iuto  the  eye),  in  certain  stages  of  ophthalmia ;  of  the  electuary 
the  dose  is  a  small  teaspoonful  twice  daily.  Dr.  Kirkpatrick 
(Cat.  of  Mysore  Drugs)  brings  to  notice  the  astringent  proper- 
ties of  the  bark,  and  speaks  favourably  of  the  use  of  the 
seeds  as  an  application  to  thQ  eyes  in  chronic  purulent 
conjunctivitis. 

C  auriculata  is  of  great  importance  to  the  tanner;  and  to 
workers  in  iron,  who  use  the  root  in  tempering  iron  with  steel. 
(Gibson,).  Another  common  nse  to  which  the  wood  is  applied 
is  the  making  of  Datwans,  or  native  tooth-brushes ;  for  this 
purpose  it  is  preferred  to  that  of  any  other  plant.  The  shrub 
yields  an  adhesive  gum. 

Dr.  P.  8.  Mootooswamy  informs  us  that  in  Tanjore  the  root 
is  used  in  decoction  as  an  alterative,  as  well  as  a  medicinal  oil 
prepared  from  the  bark,  which  is  called  in  Tamil  dverai-yennau 
The  leaves  infused  yield  a  cooling  drink,  and  ground  to  a  paste 
with  water  and  the  seeds  of  Phaseolus  radiatv^  and  poppy  seed 
they  are  applied  to  herpetic  eruptions.  From  the  flowers  a  tea 
is  prepared  which  is  prescribed  in  diabetes.  A  compound 
syrup  is  prepared  with  the  flowers,  mocharas,  and  Indian  sar- 
saparilla  which  is  prescribed  for  nocturnal  emissions.  The 
seeds  are  also  used  in  diabetes  and  ophthalmia,  a  compound 
powder  made  with  all  the  parts  of  the  plant  is  considered  a 
specific  in  the  former  affection ;  it  is  called  dverai'panjhangum 
in  Tamil,  and  is  administered  mixed  with  honey  in  doses  of  a 
tea-spoonful.  Dr.  Mootooswamy  states  that  he  haa  known 
diabetes  and  chylous  urine  to  be  cured  by  it. 
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Description. — The  bark  as  generally  met  with  is  about 
as  thick  as  cinnamon,  nearly  smooth,  externally  reddish-brown, 
internally  olive-green,  it  occurs  insmall  strips  or  quills.  Taste 
sweetish,  and  moderately  astringent.  Sections  examined  under 
the  microscope  show  a  deposit  of  crystals  arranged  like  rows 
of  beads  in  the  course  of  the  vessels,  otherwise  there  is  nothing 
remarkable.  The  seeds  are  smooth,  flat,  of  an  oval,  oblong,  or 
obscurely  triangular  form,  obtusely  pointed  at  one  end.  Their 
colour  is  brown,  or  dull  olive-green ;  they  are  tasteless  and 
inodorous. 

Chemical  composition. — The  young  bark  yields  22*3  per  cent, 
of  aqueous  extract,  and  24*8  per  cent,  of  alcoholic  extract;  in 
the  former  was  estimated  11*9  per  cent,  of  tannin,  and  in  the 
latter  14*2  per  cent.  The  tannin  gave  a  greenish  precipitate 
with  ferric  salts.  The  bark  contained  7'S  per  cent,  of  moisture 
and  4*1  per  cent,  of  ash. 

CASSIA    SOPHERA,  Li«n. 

Fig.— Jacg.  Ic,  t*  73;  Rheede,  Sort.  MaL  ii.,  t.  52. 

Hab. — Himalayas  to  Ceylon.  Cosmopolitan  in  the  tropics. 
The  leaves,  seeds  and  roots. 

CASSIA  OCCIDENTALIS,  Linn. 

Fig.— Boi.  Reg.  t.  83.  Negro  Coffee  (Bng.),  Cafetier  des 
n%res  (Fr.). 

Hab.— Cosmopolitan  in  the  tropics,  probably  introduced 
into  India.     The  seeds  and  leaves. 

Vernacular. — Kasondi,  GajarsigjSari-Kasondi  (ffind.),  Rin- 
tdkala  {Mar.)^  Kasonda  (B^/i^.),  Ponna-virai,  Pera-verai  (Tarn.), 
Tagara-chettu,  Paidi-tangedu  (Te/.),  Dodda-tagase  (Can.). 

History,  Uses,  &C. — Cassia  Sophera,in  Sanskrit  Kasa- 
marda,  "  destroyer  of  cough,"  is  a  native  of  India,  whilst  C.  occi- 
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dentalts  appears  to  have  been  introdaced,  but  is  a  widely  scat- 
tei*ed  plant  from  the  Himalayas  to  Ceylon.  The  natives  usually 
call  both  plants  by  the  same  name^  but  if  they  wish  to  distinguish 
them  the  adjective  '  black*  is  applied  to  C  Sophera, 

These  plants  are  supposed  by  the  Hindus  to  have  expectorant, 
depurant  and  alterative  properties,  and  the  roots  are  given 
with  black  pepper  as  a  remedy  for  snake  bites.  The  seeds  of 
C.  Sophera  and  of  Baphanus  satious  are  rubbed  into  a  paste 
with  sulphur  and  water  and  applied  to  patches  of  pityriasis  and 
psoriasis,  and  a  paste  of  the  root  with  sandalwood  is  used  for 
the  same  purpose.  Mahometan  writers  treat  the  two  plants  as 
varieties  of  the  same  species^  they  describe  Kasondi  as  alexi- 
pharmic,  useful  in  the  expulsion  of  corrupt  humours  and  to 
relieve  cough,  especially  whooping  cough.  Both  plants  are 
purgative,  thd  dose  of  the  leaves  being  about  90  grains.  In 
the  Coucan  4  to  12  grains  of  the  seeds  are  pounded  and  heated 
with  3  drachms  of  women's  or  cow's  milk,  strained,  and  given 
once  a  day  as  a  cure  for  the  convulsions  of  children,  or  a  larger 
dose  may  be  given  to  the  mother  or  wet  nurse;  as  in  the  case 
of  senna,  the  purgative  effects  are  communicated  to  the  milk. 

In  the  French- African  colonies  the  seeds  of  C,  occidentalis 
are  called  ''negro  coffee/'  they  are  employed  there  and  in  the 
West  Indies  as  a  febrifuge,  chiefly  in  the  form  of  vinous  tinc- 
ture (3ii  to  Oij  of  Malaga  wine),  an  infusion  of  the  root  is 
considered  by  the  American  Indians  to  be  an  antidote  against 
various  poisons,  and  a  decoction  of  the  whole  plant  is  a  popular 
remedy  in  hysteria;  it  relieves  spasm  and  expels  wind  in  the 
intestines,  Torrefaction  is  said  to  destroy  the  purgative 
principle  in  the  seeds,  and  make  them  taste  like  coffee. 

In  (Jambia  the  root  is  used  as  a  preventive  of  fever,  a  decoc- 
tion being  taken  every  morning;  and  the  leaves  are  applied  in 
erysipelas  and  local  inflammations. 

Description. — C.  SopAera.— Erect,  branched,  glabrous; 
leaflets  6  to  12  pair,  lanceolate,  or  oblong-lanceolate,  acute; 
with  a  single  gland  near  the  base  of  the  petiole; 
racemes  terminal  or  axillary,  few  flowered;  upper  petal  retuse; 
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legumes  long,  linear,  targid,  glabrous,  many-seeded;  sntiire 
keeled;  seeds  borizontal  with  cellular  partitions;  flowers  mid- 
dle-sized, yellow.  The  plant  has  a  heavy  disagreeable  smell, 
and  a  purplish  tinge ;  the  root  is  fibrous  and  woody,  with  a 
blackish  bark  giving  it  the  appearance  of  having  been  burnt, 
and  has  a  strong  odour  of  musk.  It  springs  up  upon  waste 
ground  during  the  rains,  and  flowers  in  November.  The  plants 
often  last  for  several  years,  and  attain  a  considerable  size. 

C.  occidentalism — Erect,  branches  glabrous ;  leaflets  3  to  5  pairs^ 
without  glands  between  them,  ovate-lanceolate,  very  acute, 
glabrous  on  both  sides;  petiole  with  a  large  sessile  gland 
near  its  tumid  base;  flowers  longish-pedicelled,  yellow,  upper 
ones  forming  a  terminal  raceme,  lower  ones  3  to  5  together  on 
a  very  short  axillary  peduncle ;  legumes  long,  surrounded  with 
a  tumid  border.  The  seeds  are  of  a  grey  colour,  and  of  the 
shape  of  rounded  discs,  from  j^  to  -^  of  an  inch  in  diameter, 
and  xV  o^  ^^  ^^^^  ^^  thickness.  The  plant  appears  in  the  rains 
upon  waste  ground  and  rubbish;  it  has  a  sickly  ofiensive  smell, 
aud  closely  resembles  C.  Sophera. 

Chemical  composition.'-^The  roots  of  C  Sophera  contain  a 
resinous  substance  afibrding  fine  red  solutions  with  alkalies,  and 
a  bitter  principle,  not  of  an  alkaloidal  nature,  in  the  aqueous 
solution  of  the  alcoholic  extract.  Water  dissolves  out  a  red 
pigmental  glucoside  yielding  a  decomposition  product  insoluble 
in  water.  The  leaves  contain  cathartin,  colouring  matter,  and 
1 2  per  cent,  of  saline  residue.  Examined  by  Clonet  (1 876),  the 
seeds  of  0.  occidentalis  were  found  to  contain : — Patty  matters 
(olein  and  margarin),  4*9;  tannic  acid,  0*9;  sugar,  2*1;  gum, 
288;  starch,  2'0;  cellulose,  34*0;  water,  70;  calcium  sulphate 
and  phosphate,  chrysophanic  acid,  0*9;  malic  acid,  sodium 
chloride,  magnesium  sulphate,  iron,  silica,  together,  5*4;  and 
achrosine,  1 3*58  parts  in  100.  The  latter  substance  was  obtained 
by  exhausting  the  powder  of  the  seods  previously  treated  with 
ether,  by  means  of  alcohol  of  60  per  cent.  The  alcohol  is 
distilled  offi  the  syrupy  residue  treated  with  absolute  alcohol, 
which  dissolves  out  various  constituents,  leaving  a  solid  brown 


1 


LEQUMIN08M.  52? 

red  mass,  having  wben  dry  a  resinoas  fracture^  and  being 
soluble  in  water,  to  whicb  it  commanicates  a  garnet  coloar.  It 
contains  CyB^O^N,  and  S,  but  its  exact  composition  has  not 
been  determined  (it  is  most  likely  a  mixture  of  various  bodies). 
It  is  soluble  also  in  weak  alcohol,  and  in  acids  and  alkalies. 
The  colour  cannot  be  fixed  upon  tissues  by  any  known  mordant. 
This  circumstance  induced  Professor  Glonet  to  term  it  achro- 
sine,  or  '*not  colouring,"  although  being  coloured  itself.  The 
seeds  are  the  most  active  part  of  the  plant,  and  readily  act  as 
an  emeto-cathartic.     (Year-Booh  of  Pharmacy  ^  1876,  y.  179.) 

We  have  separated  the  colouring  matter  as  above  described, 
andafler  dissolvingin  water  and  filtering,  the  solution  was  boiliBd, 
whereupon  most  of  the  colour  was  thrown  down  as  a  brown 
precipitate.  The  precipitate  was  well  washed,  dried  and  pow- 
dered. The  powder,  of  a  greenish  brown  colour,  was  very 
soluble  in  ether  and  alcohol,  and  sparingly  soluble  in  benzol, 
and  separated  on  evaporation  of  the  solvent  into  yellow 
crystals  which  became  red  on  exposure  to  the  air.  It  melted 
at  245^  C,  and  at  a  higher  temperature  gave  off  yellowish  green 
fumes  partly  subliming  in  yellow  needles  which  struck  a  fine 
red  colour  with  caustic  potash  and  orange  brown  with  sulphuric 
acii  These  and  other  tests  indicate  the  presence  of  an  anthra- 
quinone  derivative  very  closely  allied  to  emodin. 

The  powdered  seeds  burnt  with  soda  lime  yielded  2*75  per 
cent,  of  nitrogen,  which,  calculated  into  proteids,  shows  the 
presence  of  1 7'4  per  cent 

Oommerce, — The  seeds  of  these  plants  are  not  collected  in 
India,  but  in  Senegal  they  are  used  as  a  coffee  substitute,  and 
are  exported  to  some  extent. 

CASSIA  ABSUS,  Lmn. 
Fig- — Burm.  ZeyL,  t.  97. 

Hab. — W.  Himalayas  to  Ceylon.     The  seeds. 

Vernacular. — Chdksd,    Chikdt    (Hind.),     Kinkuti,    Chimr 

(Mar.),  Chinol  (Guz.),  Karunk6nam,  KattukkoUTam,),  Chanu- 

pfila-vittulu  {Tel.)y  Bu-tora  (Cing.). 
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History,  Uses,  &C. — These  seeds  were  used  by  the 
ancient  Egyptians,  tfaroagh  them  the  Greeks  and  Romans  be- 
came acquainted  with  the  drng.  Dioscorides  notices  them  as 
produced  in  Egypt,  and  calls  them  Akak^lis.*  Mahometan 
writers  following  the  Greeks  describe  the  seeds  as  attenuant 
and  astrijBgent,  and  say  that  they  strengthen  the  sight  when 
used  as  a  coUyrium;  they  direct  them  to  be  prepared  by 
enclosing  them  in  a  little  dough  and  placing  them  inside  an 
onion,  which  is  then  baked.  The  Arabic  names  for  the  seeds 
are  Hab-es-soad^n,  and  Tashmizaj^the  latter  being  a  corruption 
of  the  Persian  Chashmizak.  In  Persia  they  are  also  called 
Cheshmak  and  Chashdm.  According  to  Ibn  Baitar,  those  which 
come  from  the  Soudan  are  the  largest  and  best.  In  some  books 
a  plaster  made  from  the  seeds  is  recommended  as  an  application 
to  wounds  and  sores,  especially  of  the  penis.  In  purulent  con- 
junctivitis about  a  grain  of  the  powdered  seed  prepared  in  the 
manner  already  mentioned  is  introduced  beneath  the  eyelids. 
M.  CaiUiaud  gives  us  the  following  description  of  the  use  of 
the  seeds  in  Egypt: — ''On  concasse  les  grains  et  on  les  monde 
de  leur  tunique ;  elles  se  r^uisent  en  une  poudre  jaun&tre  que 
Pon  met  sdche  en  petite  quantity  ^  l*intdrieur  de  la  paupi^re 
inf^rieure,  que  Von  a  eu  soin  d'abaisser.  On  verse  la  poudre 
entre;  le  globe  de  I'oeil  et  la  paupi&re,  en  faisant  tomber  douce- 
ment  cette  poudre  de  dessus  une  petite  pi^e  de  monnaie  06  on 
I'a  plac^e.  Cette  application  cause  une  cuisson  et  une  gdne,  qui 
font  tenir  les  paupi^res  ferm^es,  et  qui  font  couler  des  larmes. 
La  douleur  se  dissipe  par  degr6s,  eu  une  demi-heure  ou  uti 
peu  plus ;  et  les  yeuz,  qui  ^taient  fort  inject^s  de  sang  avant 
et  pendant  l'op6ration,  diminuent  de  rongeur,  reprennent 
I'^clat  de  la  sant^i  et  font  sneezer  une  sensation  de  bien-£tre 
i  Fappesantissement  et  &  I'incommodit^  qui  out  pr^c^d^.  L'ex- 
p^rience  nous  a  fait  concevoir  Futility  de  ce  remMe,  dans  la 
cas  oil  rinflammation,  devenue  chronique,  est  entretenue  par 
un  rel&chement  des  parties.  (Centurie  de  Plantea  d^Afrique^  p. 
26.)     The  drug  was  tried  by  Dr.  Harbauer  at  Brussels  in  1822 

♦  DioB.  i.,  108.  I 
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with  satisfactory  results.  (Confer.  Graefe  and  Walthers  Jour,, 
1825,  Vol.  VI.,  p,  1.)  Dr.  G.  Smith,  who  tried  it  in  the  Eye 
Infirmary  at  Madras,  thinks  it  a  painful  aud  dangerous  appli- 
cation in  ophthalmia  and  granular  lids.  He  does  not  say,  how- 
ever, whether  the  seeds  were  baked  before  they  were  applied. 

Description. — Chaksu  seeds  are  black  and  polished,  flat, 
of  an  irregular  oval  or  oblong  shape;  the  end  where  the  hilum 
is  situated  is  rather  more  pointed  than  the  other,  length  and 
breadth  nearly  alike,  about  ji  to  i  of  an  inch ;  testa  horny  and 
thick;  cotyledons  yellow;  taste  bitter, 

Ghemical  composition. — The  seeds  reduced  to  fine  powder 
lost  13*54  per  cent,  at  100°  C.  The  ash  amounted  to  8*74  per 
cent.,  and  contained  a  trace  of  manganese. 

On  analysis  the' following  results  were  obtained:— 

Petroleum  ether  extract 6*24  per  cent. 

Ether  „       -16        „ 

Absolute  alcohol     „ 1*75        „ 

Cold  water  „       22*56        „ 

The  petroleum  ether  extract  was  of  a  bright  yellow  colour, 
and  consisted  of  a  non-drying  oil,  insoluble  in  alcohol.  No  red 
coloration  was  produced  by  alkalies:  saponified  with  alcoholic 
potash,  and  the  soap  treated  with  petroleum  ether,  it  yielded 
no  extractive. 

The  ether  extract  consisted  wholly  of  a  trace  of  oily  matter, 
completely  soluble  in  petroleum  ether. 

The  alcoholic  extract  was  yellow,  brittle,  and  hygroscopic, 
and  without  bitterness.  By  treatment  with  water  a  yellow 
solution  was  produced  which  gave  a  brown  coloration  with 
ferric  chloride.  Extracted  with  water  acidulated  with  sul- 
phuric acid,  the  solution  afforded  marked  indications  of  the 
presence  of  an  alkaloidal  principle.  Alkalies  imparted  a  bright 
yellow  coloration  to  the  solution.  The  extract  also  contained 
a  yellow  resin  insoluble  in  alkalies. 

The  aqueous  extract  reduced  an  alkaline  copper  solution  on 
boiling,  and  gave  a  precipitate  with  acetic  acid  and  ferrocyanide 
of  potassium. 
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The  residue  insoluble  in  water  contained  no  starch. 

Commerce, — ^The  seeds  are  collected  in  many  parts  of  India. 
Yalue^  Rs.  4  per  Surat  maund  of  37^  lbs. 

CASSIA  ANGUSTIFOLIA,  Vahl 

Fig. — Rayls  III,  t  37;  Bentl.  and  Trim.,  t.  91.  Senna 
{Bag.),  86n6  {Fr.).    The  leaves. 

Hab. — ^Africa.     Cultivated  in  India. 

Vernacular^ — Sana-maki,  Sona-maki  {Hind.,  Mar.,  Ouz.), 
Nilavirai  (Tam.,  Can.),  Nelaponna  {Tel.). 

History,  Uses,  &C. — Senna  was  first  used  as  a  purgative 
medicine  by  the  early  Arabian  physicians,  who  introduced 
it  into  Europe.  The  Sana-maki  of  native  works  on  Materia 
Medica  is  Arabian  Senna  imported  into  India.  The  same 
species  has  latterly  been  cultivated  in  this  country,  especially 
about  Tinnevelly,  from  which  place  large  quantities  of  the  leaf 
are  exported  to  Europe.  In  the  Bombay  market  Indian  grown 
Senna  is  now  always  obtainable;  much  also  passes  through 
the  port  on  its  way  to  Europe,  being  brought  up  from  Tuticorin 
by  the  steamers  which  ply  round  the  coast.  Bombay  is, 
moreover,  the  chief  port  for  the  importation  of  Arabian  Senna, 
which  is  shipped  from  Mokha,  Aden,  and  other  Red  Sea  ports, 
and,  re-exported,  is  known  in  Europe  as  Bombay  Senna.* 
Sana-maki  is  described  in  native  works  on  Materia  Medica 
as  a  purgative  of  phlegm  and  adust  bile,  clearing  the  brain, 
and  acting  as  an  attenuant  of  the  system  generally;  it  is 
considered  especially  useful  in  those  diseases  which  are  caused 
by  an  accumulation  of  corrupt  humours,  such  as  gout,  rheuma- 
tism, &C'  It  is  also  thought  to  clear  the  skin  of  pimples,  to 
expel  worms  from  the  intestines,  and  to  remove  any  tendency 
to  piles*  Senna  is  prescribed  in  decoction  and  as  a  confection. 
A  plaster  made  by  mixing  the  powdered  leaves  with  vinegar 

*  The  importation  of  Arabian  Senna  is  rapidly  declining  owing  to  the 
large  quantity  of  Tinnevelly  leaves  now  offered  at  extremely  low  rates. 
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is  recommended  in  skin  affections ;  and  combined  with  Henna 
is  used  to  dye  the  hair  black.  In  the  Concan  the  seeds  with 
those  of  Cassia  Fistula  are  pounded  with  curds  and  applied  to 
cure  ringworm;  the  seeds  of  Gassia  obovata  are  used  in  a  simi- 
lar manner.  Senna  appears  to  have  been  introduced  into 
Europe  by  the  Arabians  about  the  ninth  century.  In  Prance, 
in  1542)  a  pound  of  Senna  was  valued  at  15  sols,  the  same 
price  as  pepper  or  ginger.  The  Arabian  Senna,  called  Sana 
Hajazi  or  Jabali,  is  the  produce  of  the  uncultivated  plant; 
it  is  collected  by  the  Arabs  in  a  careless  manner,  and  is 
much  mixed  with  pods,  flowers,  and  portions  of  the  stem; 
the  natives  consider  the  pods  to  be  quite  as  efficacious  as 
the  leaves. 

The  therapeutic  action  of  Senna  pods,  as  differing  widely 
from  that  of  Senna  leaves,  is  the  subject  of  an  interesting  note 
by  Dr.  A.  W.  Macfarlane.  {Lancet,  July  27th,  1889.)  He  finds 
that  an  infusion  of  the  pods  presents  the  advantage  of  being 
almost  free  from  taste  and  devoid  of  the  characteristic  odour 
and  flavour  of  the  leaves.  It  appears  to  increase  activity  in 
the  muscular  movements  of  the  whole  gastro-intestinal  canal, 
acting  quite  as  much  on  the  colon  and  rectum  as  on  the  small 
intestine.  It  is  slower  in  its  action  than  an  infusion  of  the 
leaves,  but  equally  certain ;  an  ordinary  dose  producing  one 
motion^  seldom  more,  of  soft  consistence,  in  from  eight  to  ten 
hours,  without  exciting  congestion  of  the  pelvic  vessels,  in- 
creasing haaraorrhagic  or  menstrual  discharges,  or  causing 
griping  or  flatulence.  When  administered  regularly  for  several 
nights,  it  promotes  the  natural  evacuation  of  the'bowels^  so  that 
the  quantity  taken  has  to  be  decreased  and  eventually  stopped. 
It  has  been  found  useful  in  cases  of  hcemorrhoids  and  in  con- 
stipation of  children  as  well  as  the  aged. 

Description. — Leaves  5 — 8,  jugate,  oval-lanceolate,  taper- 
ing from  the  middle  towards  the  apex,  from  1  to  2  inches 
long,  glabrous  or  scantily  pubescent,  pale  or  subglaucous, 
subsessile.  Legume  from  7  to  8  lines  broad;  with  the  base  of 
the  style  distinctly  prominent  on  its  upper  edge;  seeds  obovate- 
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caneabe^  compressed;  cotyledons   p1aiii»    extending  tbelarge 
diameter  of  the  seed  in  transverse  section*     [Oliver.) 

Chemical  composition.^^ According  to  the  researches  of 
Lassaigne  and Feneulle  (1821),  Bucheim  and  Lundermann  ( 1 856 ) 
and  Kubly  (1365),  the  active  principle  of  senna  leaves  is 
cathartin,  a  combination  of  caihartic  acid  with  one  or  more 
earthy  bases.  Cathartic  acid  ha^  been  shown  to  be  formed  of 
carbon,  hydrogen,  oxygen,  nitrogen  and  sulphur;  it  is  quite 
soluble  in  alcohol,  but  the  salts  are  insoluble,  hence  the  cathar- 
tin is  prepared  by  precipitating  an  aqueous  extract  with  a  large 
excess  of  rectified  spirit.  The  active  principle  of  Senna  is, 
according  to  D.  R.  Stockman  (1885)  [Arch,  fur  exper,  Pathol 
tind  Pharm.  and  Pharm,  Journ.  [3],  XF.,  749,)  a  yellow  colour- 
ing matter,  not  containing  any  nitrogen  or  sulphur,  and  derived 
from  a  mixture  of  a  derivative  of  anthracene  with  a  colloid 
hydrate  of  carbon.  Dr.  Stockman  obtained  this  substance  by 
treating  Senna  leaves  with  alcohol  acidulated  with  weak 
sulphuric  acid,  afterwards  with  hot  alcohol ;  the  result  of  this 
process  was  precipitated  by  hydrate  of  baryta.  In  the  precipitate 
and  in  the  filtered  liquid  cathartic  acid  is  found,  which  is 
dissolved  and  shaken  with  ether,  and  the  acid  is  then  combined 
with  baryta  or  lead.  The  liquid  which  contains  the  active 
principle  is  evaporated  after  being  treated  with  sulphuretted 
hydrogen,  and  the  resulting  product  dried  over  sulphuric  acid. 

A  solution  of  this  substance  neutralised  by  carbonate  of  soda 
and  administered  to  rabbits  produced  a  violent  diarrhoea,  in 
large  doses  it  is  poisonous ;  injected  hypodermically  or  into  the 
veins  it  produces  no  effect.  {Archiv.  der,  Phar.^  Journ  de  Phar.  et 
de  Chim.,  1886.) 

The  sugar  of  Senna  leaves  was  isolated  by  Kubly  in  1865, 
and  named  Catharto-mannit.  A.  Seidel,  1885,  has  further  exa- 
mined this  substance,  for  which  he  proposes  the  name  "  Sennit/^ 
The  most  satisfactory  process  for  preparing  this  sugar  was  by 
concentrating  in  vacuo  the  aqueous  infusion  of  the  leaves* 
precipitating  mucilage  and  salts  from  the  syrupy  liquid  by  two 
volumes  of  strong  alcohol,  filtering,  distilling  off  the  alcohol^ 
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dilating  the  residue  with  water,  digesting  for  24  hours  with 
oxide  of  lead,  again  evaporating  in  vacuo  to  a  syrupy  consistence, 
crystallizing  upon  flat  plates  ov^r  quicklime,  which  requires 
four  or  five  weeks,  and  purifying  by  recrystallization  from 
methyl  alcohol  and  washing  with  absolute  alcohol.  Thus  pre- 
pared sennit  has  the  composition  C^H^'^0^,  and  forms  colour- 
less microscopic  hemiedric  crystals  of  the  rhombic  system, 
Ecostly  sphenoids  with  curved  sides.  It  has  a  very  sweet  taste, 
meltsf  at  183°  0.  (corrected  185-%),  and  is  soluble  at  the  ordi- 
nary temperature  (about  20°C.)  in  1|  parts  of  water,  450  of 
absolute  alcohol,  48  of  alcohol  of  90  p.  c,  82  of  methyl  alcohol, 
and  about  10  500  parts  of  absolute  ether.  It  is  dextrogyrate, 
unfermentable,  prevents  the  precipitation  of  copper  and  iron 
salts  by  alkalies,  and  does  not  reduce  Fehling's  solution  (even 
after  boiling  with  acid),  silver  nitrate,  or  solutions  of  gold  or 
platinum.  By  treatment  with  dilute  nitric  acid,  it  yields  oxalic 
acid,  but  no  mucic  acid.  On  evaporating  sennit  with  aiv,  excess 
of  dilute  nitric  acid,  a  snow-white  mass  is  left,  which  dissolves 
with  an  intense  yellow  or  yellowish  colour  in  sodium  acetate; 
on  the  addition  to  the  ammouiacal  solution  of  a  drop  of  barium 
chloride  solution,  a  reddish  brown  precipitate  is  produced,  the 
liquid  gradually  becomes  rose-coloured,  and  on  spontaneous 
evaporation  leaves  a  raspberry  red  residue.  Similar  colorations 
are  produced  by  strontium  chloride,  but  the  residue  is  in  trans- 
mitted light  rose-coloured,  while  in  reflected  light  it  is  green, 
and  has  a  metallic  lustre.  These  characteristic  colour  reactions 
are  at  oxtte  produced  in  the  solution  in  sodium  acetate  men- 
tioned abovofc  Inbsit,  quercit,  and  probably  pinit,  give  a 
similar  reaction  j  but  not  mannit,  dulcit,  glucose  or  saccharose. 
Compounds  with  calcium,  barium  and  lead  were  prepared; 
also  an  acetyl  compound,  showing  sennit  to  be  a  pentatomic 
alcohol.  {Amer.  Jour.  Pharm.,  Nov.,  1885;  Year-Boole  of 
Pharm.j  1886.)  Two  comparative  experiments  with  senna 
pods  by  E.  F.  Salmon  (Pharm.  Journ.,  Oct  12th,  1889) 
showed  that  they  are  richer  in  cathartin  than  the  leaves^ 
and  are  practically  free  from  the  resins  and  volatile  oil 
contained  in  them. 
67 
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From  the  examination  of  the  ash  of  some  samples  of  Tinne- 
velly  senna,  Heisch  reports  that  the  average  is  11*85  per  cent. ; 
of  this  2'43  parts  are  soluble  in  water,  8*66  are  soluble  in  acid, 
and  0*26  are  insoluble.  This  composition  is  very  similar  to  that 
of  the  ash  of  Alexandrian  senna  leaves. 

It  has  been  shown  in  a  paper  by  C.  L.  Diehl  {Pharm.  Joum.^ 
March  18^%,  1876),  that  senna  leaves  when  treated  with  alcohol 
and  dried,  will  give  preparations,  which  while  possessing  the 
purgative  qualities  of  the  leaves,  are  tasteless  and  do  not  gripe. 

Cold  water  readily  dissolves  the  cathartin  from  the  pods, 
which  it  will  not  do  from  the  leaff  owing  to  the  impervious 
nature  of  its  epidermis. 

Commerce. — The  imports  of  Arabian  Senna  into  Bombay  for 
many  years  amounted  to  about  5,000  cwts.  annually ;  half  this 
quantity  was  re-exported.  Value,  Rs.  5  to  6  per  cwt.  It  was 
brought  from  Jedda,  Aden,  and  Zanzibar,  but  now  it  is  hardly 
obtainable,  having  been  driven  out  of  the  market  by  Tinnevelly 
Senna. 

Tinnevelly  Senna  is  exported  from  Tuticorin,  and  the  season 
for  collecting  the  leaves  extends  from  June  to  December.  The 
exports  during  the  last  five  years  were  as  follows  : — 


Britisfa  Forts 

British  Ports 

•  Year. 

Foreign. 

Id  other 
Presidencies. 

within  the 
Presidency. 

Total. 

Cwts. 

Value, 

Cwts. 

Value,  CwU. 

Value, 

Cwts. 

Value, 

Rs. 

Bs. 

Bs. 

Rs. 

1883.84  ... 

8,469 

83,772 

1,682 

16,343 

... 

••• 

10,151 

1,00,116 

1884-85  ... 

6,688 

83,494 

4.364 

32.208     ... 

••• 

11.052 

1,15,702 

1886-86  ... 

9,675 

36,369 

2,506 

32,302     139 

780 

12361 

69,451 

1886-87  ... 

10,205 

1,39,808 

2,911 

31.904'    ... 

... 

13,116 

1.71,712 

1887-88  ... 

17,422 

2,66,690 

3,954 

62,179     ... 

... 

21,376 

3,18.869 

CASSIA  OBOVATA,  Oollad. 

Y\g.— Wight  Ic,  t.  757;  Benil  and  Trim.,  t.  89.  Italian 
Senna  {Eng.),  Send  d'  Italia  (Fr.). 
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Hab. — Punjab,  Sind,  W.  Peninsula.     The  herb, 

Yernacular. — Surati-sonamukhi  {Guz,)^  Bhui-tarwar  (Jlfar.) 
Nilavagai  (Tarn.) 

Description,  Uses,  &C.— This  plant  is  the  C.  obtusa 
of  Roxburgh.     It  is  very  common  in  many  parts  of  India,  but 
is  not  cultivated.     The  whole  plant  in  seed  is  sometimes  oflfered 
for  sale  in  the  bazar  as  country  senna,  in  contradistinction  to 
the  senna  which  is  in  general  nse,  and  which  was  formerly 
imported  from  Arabia.     C.  obovata  is  perennial,  herbaceous, 
and  diflFuse ;  leaflets  4  to  6  pair,  obovate  obtuse,  mucronate, 
glabrous;  racemes  axillary,  few  flowered,  much  shorter  than 
the  leaves;  legumes  lunate,  broad,  thin,  obtuse;  valves  crested 
at  the  seeds.     It  is  used  as  a  substitute  for  the  official  Senna, 
and  is  also  in  Southern  India  applied  to  cure  psoriasis  and 
pityriasis.     The  following  notice  of  it   occurs  in  the  Pharma- 
cographia: — '*This  species  was  the  first  known  to  botanists, 
and  was  cultivated  in  Italy  for  mediciual  nse  during  the  first 
half  of  the  I6th  century.     Hence  the  term  Italian  senna  used 
by  Gerarde  and  others.     It  is  more  widely  distributed  in  the 
Nile  region  than  the  other  species,  and  is  also  found  in  India, 
and  (naturalized)  in  the  West  Indies^.     Its  leaflets  (also  pods) 
may  occasionally  be  picked  out  of  Alexandrian  senna.     It  iis 
called  by  the  Arabs  senna  baladi  (wild  senna),  and  grows  in 
the  fields  of  durra  (Sorghum)  at  Karnak  and  Luxor,  and  in  the 
time  of  Nectoux  was  held  in  snch  small  esteem  that  it  fetched 
but  a  quarter  of  the  price  of  the  senna  jebeli  brought  by  the 
caravans  of  Nubia  and  the  Bisharrin  Arabs.     It   is   not   now 
collected.'' 

Being  very  abundant  in  India  it  might  occasionally  be  found 
useful  as  a  substitute  for  officinal  Senna.  In  the  earlier  part  of 
the  season  it  is  frequently  found  mixed  with  the  Tinnevelly  senna, 
and  is  known  in  South  India  as  the  blunt  leaf  or  jungle  senna. 

Chemical  composition. — See  Cassia  angusiifolia. 
Other  allied  plants  sometimes  used  medicinally  in  India  are 
Cynometra  ramiflora,  Linn.,   which  has  purgative  pro- 
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perties,  and  the  leaves  of  which,  boiled  in  milk  and  mixed  with 
honey,  are  used  as  an  application  to  scaly  cataneons  eruptions 
In  Nepaul  the  leaves  of  Colutea  nepalensis,  Sims.y  are 
used  as  a  purgative. 

TAMARINDUS  INDICA,  Linn. 

Fig.— Berfti.  Fl  Sylv.,  t,  184;  Bentl  and  THm.,  L  92. 
•  Tamarind  tree  (Eng,),  Tamarinier  de  I'Inde  (Fr,).    ITie  pulp, 
leaves  and  seeds. 

Hab. — Africa  (?)     Cultivated  throughout  the  tropics. 

Vernacular. — Imlf,  Amlf  (Hind.,  Guz.),  Chintz  {Mar.), 
Puliyam-pazhara  (Tarr..),  Tentu!  (Beng.),  Chinta-pandu  {Tel.), 
Hunase  {Can.). 

History,  Uses,  &C. — There  would  appear  to  be  little 
doubt  that  the  Tamarind  tree  is  a  native  of  some  part  of  India, 
probably  the  South.  It  is  found  in  a  cultivated  or  semi-culti- 
vated state  almost  everywhere,  and  the  fruit,  besides  being  an 
important  article  of  diet,  is  valued  by  the  Hindus  as  a  refri- 
gerant, digestive,  carmi native  and  laxative,  useful  in  febrile 
states  of  the  system,  costiveness,  &c.  The  ashes  of  the  burnt 
suber  are  used  as  an  alkaline  medicine  in  acidity  of  the  urine 
and  gonorrhoea,  the  pulp  and  also  the  leaves  (puliyam-gali, 
Tam.)f  are  applied  externally  in  the  form  of  a  poultice  to 
inflammatory  swellings. 

The  Sanskrit  names  of  the  Tamarind  are  Tintidi  and  Amlika. 
The  word  '  Tamarind'  appears  to  be  derived  from  the  Arabic 
Tamar-Hindi  (Indian  date),  audit  was  doubtless  through  the 
Arabians  that  a  knowledge  of  the  fruit  passed  during  the 
Middle  Ages  into  Europe,  where,  until  correctly  described  by 
Garcia  d'Orta,  it  was  supposed  to  be  produced  by  a  kind  of 
Indian  palm. 

The  author  of  the  Makhzan-el-Adwiya  describes  two  kinds, 
viz.,  the  red,  small-seeded  Guzerat  variety,  and  the  common 
reddish    brown.     The   first  is  by  far  the  best.     Mahometan 
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physicians  consider  the  pulp  to  be  cardiacal,  astringent  and 
aperient^  nsefnl  for  checking  bilious  vomitings  and  for  purging 
the  system  of  bile  and  adust  humours ;  when  used  as  an 
aperient  it  should  be  given  with  a  very  small  quantity  of  fluid. 
A  gargle  of  Tamarind  water  is  recommended  in  sore  throat. 
The  seeds  are  said  to  be  a  good  astringent^  boiled  they  are  used 
as  a  poultice  to  boils,  pounded  with  water  they  are  applied  tO 
the  crown  of  the  head  in  cough  and  relaxation  of  the  uvula. 
The  leaves  crushed  with  water  and  expressed  yield  an  acid 
fluid,  which  is  said  to  be  useful  in  bilious  fever^  and  scalding 
of  the  urine;  made  into  a  poultice  they  are  applied  to  reduce 
inflammatory  swellings  and  to  relieve  pain.  A  poultice  of  the 
flowers  is  used  in  inflammatory  affections  of  the  conjunctiva; 
their  juice  is  given  internally  for  bleeding  piles.  The  bark  is 
considered  to  have  astringent  and  tonic  properties.  (JlfafcAzan- 
el'Adwiya,)  The  natives  consider  the  acid  exhalations  of  the 
Tamarind  tree  to  be  injurious  to  health,  and  it  is  stated  that 
the  cloth  of  tents  allowed  to  remain  long  under  the  trees 
becomes  rotten.  Plants  also  are  said  pot  to  grow  under  them, 
but  this  is  not  universally  the  case,  as  we  have  often  seen  fine 
crops  o{  Andrographis  paniculata  and  other  shade  loving  plants 
growing  under  Tamarind  trees.  Mr.  J.  G.  Prebble  has  brought 
to  our  notice  a  peculiar  exudation  from  an  old  tamarind  tree. 
It  consists  almost  entirely  of  oxalate  of  calcium,  and  flows  from 
the  tree  in  a  liquid  or  syrupy  state,  but  afterwards  dries  into 
white  crystalline  masses. 

Description. — The  fruit  is  an  oblong  or  Hnear-obbng,  slightly 
compressed,  curved,  or  nearly  straight,  pendulous  legume,  of 
the  thickness  of  the  finger,  and  8  to  6  inches  in  length,  sup- 
ported by  a  woody  stalk.  It  has  a  thin  but  hard  and  brittle 
outer  shell  or  epicarp,  which  does  not  split  into  valves,  or 
exhibit  any  very  evident  sutures.  Within  the  epicarp  is  a  firm, 
acid  juicy  pulp,  on  the  surface  of  which  and  starting  from  the 
stalk  are  strong  woody  ramifying  nerves;  one  of  these  extends 
along  the  dorsal  (or  concave)  edge,  two  others  on  either  side 
of  the  ventral  (or  convex)  edge,  while  between  these  two  there 
are  usually  2  to  8,  or  4  less  regular  and  more  slender  nerves. 
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all  running  towards  the  apex  and  throwing  out  branching 
filaments.  The  seeds,  4  to  12  in  number^  are  each  enclosed 
in  a  tough,  membranous  cell  (endocarp),  surrounded  by  the 
pulp  (sarcocarp).  They  are  flattened,  and  of  rrregalar  oatline, 
being  roundish  ovate,  or  obtusely  four-sided,  about  6-1 0th 
of  an  inch  long  by  3- 10th  thick,  with  the  edge  broadly  keeled 
or  more  often  slightly  furrowed.  The  testa  is  of  a  rich  brown, 
marked  on  the  flat  sides  of  the  seed  by  a  large  scar  or  areole^ 
of  rather  duller  polish  than  the  surrounding  portion,  which 
is  somewhat  radially  striated.  The  seed  is  exalbuminous, 
with  thick  hard  cotyledons,  a  short  straight  included  radicle 
and  a  plumule  in  which  the  pinnation  of  the  leaves  is  easily  . 
perceptible.  (Pharmacographia.)  The  Indian  commercial 
article  forms  a  Arm,  black,  sticky  mass;  with  the  pulp  are 
mixed  seeds,  fibres  and  small  fragments  of  the  shell ;  it  is 
usually  salted.  For  pharmaceutical  purposes  it  should  be  free 
from  salt. 

Microscopic  structure. — ^Tamarind  pulp  consists  of  thin-walled 
cells ;  amongst  them  may  be  seen  crystals,  which  are  probably 
acid  tartrate  of  potash. 

Chemical  composition. — According  to  Fliickiger  and  Hanbury 
-water  extracts  from  unsweetened  Tamarinds,  sugar  together 
with  acetic,  tartaric,  and  citric  acids,  the  acids  being  combined 
for  the  most  part  with  potash.  The  neutralized  solution 
reduces  alkaline  cupric  tartrate  after  a  while  without  heaty 
and  therefore  probabljr  contains  grape  sugar.  On  evaporation, 
cream  of  tartar  and  sugar  crystallize  out.  In  East  Indian 
Tamarinds  citric  acid  is  present  in  but  small  quantity.  No 
peculiar  principle  to  which  the  laxative  action  of  Tamarinds 
can  be  attributed  is  known.  The  fruit  pulp  diffused  in  water 
forms  a  thick  tremulous  somewhat  glutinous  and  turbid  liquid 
owing  to  the  presence  of  pectin.  The  testa  of  the  seeds 
abounds  in  tannin,  and  after  long  boiling  can  be  separated, 
leaving  the  cotyledons  soft.  The  latter  have  a  bland  mucila- 
ginous taste,  Brannt  states  that  the  seeds  contain  20  per  cent, 
of  a  thickly  fluid  oil  with  an  odour  of  linseed ,  and  classes  it  with 
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the  noil- drying  oils.  By  expression  from  the  dry  seeds  we 
were  unable  to  obtain  any  oil,  and  by  solvents  the  yield  was 
only  3*9  per  cent.  The  oil  possessed  greater  siccative  pro- 
perties than  boiled  linseed  oil. 

G.  Mueller  has   examined    nine    samples   of   East   Indian 
Tamarinds  with  the  following  results : — 


Pulp  free  from  seeds. 

Dry  pnlp. 

Seeds. 

Water. 

Insol. 

Pot. 
Bitart. 

Tart, 
acid. 

Citric, 
acid 

Pot. 
Bitart. 

Tartaric 
acid. 

Highest-/.  880  

Lowest    •/.    1*5    

30-81 
21-92 
27-00 

20-2 
12  2 
16  2 

6-01 
4  66 
5-27 

8-80 
5-29 
6-63 

SS5 
0-64 
2-20 

8  25 
6-21 
7-20 

12-25 
6-77 

Average  V.  13-9    

9-09 

He  found  very  small  quantities  of  malic  acid,  which  were 
calculated  as  citric  acid. — {Phaifn.  Centralhalle,  1882,  No8.  49 
and  50.) 

Commerce. — Large  quantities  of  Tamarinds  are  shipped 
to  Persia  and  other  northern  countries.  Some  go  to  Europe, 
where  they  are  used  for  pharmaceutical  purposes.  The  red 
kind  from  Guzerat  is  most  esteemed,  and  is  worth  Rs.  50  per 
kandy  of  7  cwts.  Some  of  the  inferior  kinds  are  not  worth 
more  than  Rs.  20. 

The  pulp  is  prepared  for  the  market  by  removing  the  seeds 
and  epicarp  by  hand;  the  pulpy  portion  is  then  usually  mixed 
with  about  10  per  cent,  of  salt  and  trodden  into  a  mass  with 
the  naked  feet;  there  are  several  qualities  in  the  market,  the 
chief  difference  being  in  the  amount  of  care  which  has  been 
taken  in  preparing  them,  the  best  is  free  from  fibre  and  husk, 
the  worst  contains  both  as  well  as  the  seeds.  Careful  house- 
keepers prepare  their  own  pulp,  and  expose  it  for  a  week  to 
the  sun  and  dew  to  ripen  it. 

Tamarind  seeds  are  universally  eaten  by  the  natives;  they 
are  first  roasted  and  soaked  to  remove  the  outer  skin,  then 
boiled  or  fried,  when  they  become  tolerably  palatable.    In  the 
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raw  state  they  are  used  by  the  poor  as  an  astringent  mas- 
ticiatory  like  betelnut.  A  size  made  from  the  seeds  is  used  as 
a  dressing  to  country-made  blankets. 

BAUHINIA  VARIEGATA,  Linn. 

Fig.— BAeeJe,  EorL  Mai  i.,  t  32. 
Hab.— India.     The  bark. 

Vernacular — Kachndr  {Hind.),  Kanchana  (Afar.),  Kanchan 
(B&ng,),  Kanchivala  (Gun.) 

History,  Uses,  &C. — There  are  two  varieties  of  this 
Bauhinia.  The  flowers  of  the  one  are  purple,  or  deep  rose- 
coloured,  and  of  the  other  white,  yellow  and  green ;  both  are 
noticed  in  the  BhavaprakSsa  under  the  names  of  Kovidara  and 
Kanchanara,  and  are  said  ±o  have  similar  properties,  the  bark 
being  described  as  alterative,  tonic,  astringent  and  useful  in 
scrofula,  skin  diseases,  and  ulcers.  Ghakradatta  recommends 
the  bark  of  the  first  variety  in  scrofulous  enlargements  of  tho 
cervical  glands,  g.nd  directs  it  to  be  given  in  emulsion  with 
rice-water  and  ginger.  Sdrangadhara  also  recommends  it  for 
Bf  similar  purpose,  and  prescribes  it  in  combination  with  gng- 
gulu  (gum-resin  of  BoswelUa  aerrata),  myrobalans,  and  a 
number  of  aromatics.  In  the  Concan  the  juice  of  the  fresh 
bark  with  the  juice  of  the  flowers  of  Strohilanthes  citrata^  10 
tolas  of  each,  is  given  as  an  expectorant,  and  the  bark  is  used 
with  ginger  as  an  internal  remedy  for  scrofula.  Under  the 
name  Kachnar,  the  author  of  the  Makhzan  describes  the  bark 
as  astringent,  attenuant  and  tonic.  He  says  it  is  used  to  check 
diarrhoea,  to  rembve  intestinal  worms,  and  prevent  the  de- 
composition of  the  blood  and  humours;  on  this  account  it  is 
useful  in  leprosy  and  scrofula.  A  gargle  made  from  the  bark 
with  the  addition  of  Akakid  (extract  of  Acacia  pods)  and 
Pomegranate  flowers  is  mentioned  as  a  remedy  in  salivation 
and  sore  throat,  and  a  decoction  of  the  buds  in  cough,  bleed- 
ing piles,  hsematuria  and  menorrhagia. 
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Description, — The  bark  is  grey,  tolerably  Btnooth,  compact, 
fracture  granular,  reddish  brown,  the  external  surface  is 
covered  thickly  with  little  elliptic  warts  of  a  darker  colour  than 
the  rest  of  the  bark,  the  internal  surface  is  white.  The  taste 
is  feebly  astringent;  microscopic  examination  discovers  nothing 
characteristic. 

The  juice  of  the  fresh  leaves  of  B.  racemosa,  Lam.  Hook. 
Ic,  L  141;Berfd.  Fl,  Syh\,  L  182,  mixed  with  black  pepper, 
is  applied  to  the  head  in  fever  attended  with  headache.  This 
tree  is  known  by  the  Sanskrit  names  of  Apata  and  Vana-raja, 
iind  its  leaves  are  worshipped  and  distributed  as  gold  at  the 
Dasara  festival.  The  bark  is  highly  astringent,  and  is  adminis- 
tered by  the  natives  in  chronic  dysentery  and  diarrhcea.  A 
dry  extract  made  from  it  very  closely  resembles  kino  in  ap- 
pearance and  properties;  it  occurs  in  purplish  red  fragments,  , 
soluble  in  water,  and  only  partially  in  spirit.  In  Pudukota, 
where  the  tree  is  called  Kattathi,  the  leaves  with  onions  are 
given  for  diarrhoea.  Several  of  the  Bauhinias  yield  a  partially 
soluble  gum,  which  is  known  as  Sem  or  Semla  gum.  The 
young  buds  of  Bauhinla  tomentosa,  Linn.,  Bot.  Mag., 
t.  6560;  Rheede  Sort.  Mai.  t.,  i*  35,  Sampage  (Can.),  are  said 
by  Ainslie  to  be  prescribed  by  native  practitioners  in  Southern 
India  in  dysenteric  affections  ;  they  are  mildly  astringent. 
According  to  Rheede,  a  decoction  of  the  root-bark  is  adminis- 
tered on  the  Malabar  Coast  in  cases  in  which  the  liver  is  in- 
flamed. 

Chemical  composition. — ^The  kino,  prepared  from  the  bark 
of  B.  racemosa^  was  practically  soluble  in  water  with  a  red 
colour,  and  afforded  to  ether  one  per  cent,  of  crystalline 
pyrocatechin.  About  half  the  drug  consists  of  tannic  acid 
giving  a  dirty  green  precipitate  with  ferric  salts ;  when  thrown 
down  by  neutral  lead  acetate  the  precipitate  holds  85  per  cent, 
of  PbO,  and  the  basic  salt  55  per  cent.  Shaken  up  in  powder 
with  rectified  spirit,  about  7  per  cent,  of  extract  was  obtained 
answering  to  glucose;  while  by  treating  the  filtrate  from  the 
lead  compound  with  hydrogen  sulphide  and  filtering,  as  much 
as  17  percent,  of  glucose  was  separated.  The  large  amount 
68 
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(13*3  per  cent.)  and  caasticity  of  the  ash  point  to  the  fact 
that^  difierent  to  other  kinos,  much  of  the  tannic  acid  is  in 
combination. 

MIMOSA  PUDICA,  Linn. 

Fig. — Bot.  Rep.,  t.  544.  Sensitive  plant  (£Vij.),  Sensitive 
commune  [Fr.) 

Hab. — Hotter  parts  of  India,  probably  introduced  from 
Tropical  America. 

Vernacular, — Lajalu  (Hind*)^  Lajak  (Beng.)^  Lajri  (^ar.)^ 
Total-vadi  (Tcitti.),  Mudugudavare  {Can.). 

History,  Uses,  &C. — A  native  ofBrazil  long  naturalized 
in  India^  and  called  in  Sanskrit  Khadiri  and  Anjalikarika,  i.e., 
joining  the  hands  in  worship  or  prayer.  Mir  Muhammad 
Husain  states  that  it  is  much  valued  as  a  medicine  by  the 
Indians,  and  is  considered  to  be  resolvent,  alterative,  and  use- 
ful in  diseases  arising  from  corrupted  blood  and  bile.  The 
juice  is  also  applied  externally  to  fistulous  sores.  He  says  that 
at  the  time  of  the  Pakhad  Nalcshatra,  the  Indian  Mahometans 
resort  to  the  places  where  the  plant  grows,  wash,  and  gfFer 
some  sweets  and  burn  incense;  they  then  gather  the  plant, 
taking  care  that  the  shadow  of  the  gatherer  does  not  fall  upon 
it,  and  dry  it  in  the  shade  :  when  the  moon  is  again  in  the 
same  Nakshatra,  they  powder  it  and  mix  about  four  grains 
with  cow's  milk,  and  say  the  following  mantra  seven  times 
before  they  take  it  :— 

^ \jJikJ  j^j4^^^^^\  /^j^  ^j^  ^j^ ^  Vj ^  ^^  ^  ^* 

The  medicine  is  taken  every  day  for  three  weeks  in  the  same 
manner, — in  the  first  week  all  bilious  diseases  and  fevers  are 
supposed  to  be  cured,  in  the  second  piles,  jaundice,  &c.,  and 
in  the  third  leprosy,  scabs  and  pox. 

*  This  mantra  appears  to  be  a  farrago  of  Arabic,  Persian  aud  Sanskrit  of 
doubtful  meaning. 
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Ainslie,  noticing  its  use  in  Southern  India^  says: — ''A  decoc- 
tion of  the  root  of  this  plant  is  considered  on  the  Malabar  Coast 
to  be  useful  in  gravellish  complaints.  The  Vytians  of  the  Coro- 
mandel  side  of  India  prescribe  the  leaves  and  root  in  cases  of 
piles  and  fistula  :  the  first  are  given  in  powder,  in  a  little  milk, 
to  the  quantity  of  two  pagodas'  weight  or  more  during  the  day." 
(Mat.  Ind.  II.,  432.)  In  theConcan  the  leaves  are  rubbed  into 
a  paste  and  applied  to  hydrocele  ;  and  their  vjuice  with  an  equal 
quantity  of  horse's  urine  is  made  into  an  anjan  which  is  used  to 
remove  films  of  the  conjunctiva  by  setting  up  an  artificial 
inflammation.  In  what  is  called  cracked  pot  cough  by  the  natives, 
the  root  is  directed  to  be  gathered  on  Sunday,  wrapped  in 
Bhojpatra  (bark  of  Befula  Bhojpatra),  and  tied  with  a  string 
made  of  silk  of  fiive  different  colours;  this  packet  is  to  be  kept 
in  the  sun  and  tied  upon  the  patient's  neck  at  ebb  tide. 

This  is  the  commonest  kind  of  sensitive  plant,  and  is  too 
well  known  to  require  description;  it  has  an  acid  and  pungent 
taste ;  the  root  is  fibrous. 

Theophrastus  (H.  P.  IV.  3.)  mentions  a  sensitive  plant  called 
vXrj^a  with  pinnate  leaves  and  spinous  branches  of  which  ho  says 

€av  Tis  d(l>rjTat  Tcav  k\ovi»u,  tg  (f^vWa,  aairtp  a(^avaivoii€va  avfjkTrnrTai,    (ira 
/iCTo  Tiva  xpovov  ava^iu<TK€i  Kai  daWei, 

Chemical  composition. — The  tapering  thin  roots  of  M.  picdica 
contain  10  per  cent,  of  tannin  of  such  a  nature  a&  to  form  a 
good  black  ink  with  salts  of  iron.  The  ash  of  the  roots  amounts 
to  5*5  per  cent. 

ENTADA  SCANDENS,  Benth. 

Fig — Scheff.  in  Nat.  Tijdschr.  Ned,  Ind.  xxxii.,  99,  t 
16—18 ;  Bheede,  Sort  Mai  vm.,  t.  32—34;  ix.,  t.  77.  8yn — 
Entada  pursadtha. 

Hab. — Cosmopolitan  in  the  tropics.     The  seeds. 

Vernacular. — Garambi,  Gardul  {Mar,),  Gila-gach  {Beng,), 
Parin-kaka-vuUy  (AfaZ.),  Suvali-amli  {Ouz,),  Pangra  (Si&itm), 
Takdokhyen  (Lepcha) ;  the  seeds,  Pilpdpra  (Ouz.),  Gila  {Beng.). 
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Description,  Uses,  &C. — The  plant  is  a  gigantic 
climbing  shmb,  remarkable  for  its  legames,  which  are  several 
feet  long,  4  to  5  inches  broad ;  and  snrronnded  with  a  thick, 
very  firm,  polished  entire  rim,  which  is  foand  to  remain  like  a 
picture-frame  when  the  less  durable  jointed  body  of  the  legame 
has  disappeared.  The  joints  are  10  to  30,  one-seeded,  ligneous, 
swelled  in  the  centre,  transversely  furrowed,  greenish  ash- 
colour  when  ripe.  The  seeds  are  more  or  less  heart-shaped, 
flattened,  about  2  inches  in  diameter,  with  a  shining  brown 
testa,  which  is  1-1 6th  of  an  inch  thick,  and  very  tough  and 
homy.  It  encloses  two  large,  equal  cotyledons  which  adhere 
to  it.  The  radicle  is  patelliform,  and  lodged  at  the  umbilicus 
of  the  seed.  The  substance  of  the  cotyledons  is  white  and 
insipid.  When  a  thin  section  is  cut  and  a  drop  of  water  placed 
upon  it,  the  water  immediately  becomes  milky,  and  the  opacity 
of  the  section  is  much  diminished.  Under  the  microscope  this 
is  seen  to  be  due  to  the  escape  of  oil  globules  and  granular 
matter  from  their  containing  cells.  The  properties  of  the  seeds 
do  not  appear  to  have  been  tested  in  European  practice;  among 
the  natives  they  have  the  reputation  of  being  emetic,  and  a 
paste  prepared  from  them  is  applied  to  glandular  swellings. 
Dalzell  and  Gibson  (Bombay  Flora,  Part  T.,  p.  84),  say  :— 
'<  An  infusion  of  the  spongy  fibres  of  the  trunk  is  used  with 
advantage  for  various  affections  of  the  skin  in  the  Philippines, 
where  it  is  called  'Gogo'  (Adams)  ^  the  seeds  are  eaten  roasted 
in  Soonda.^'  Horsfield  in  his  list  of  Javanese  plants  states 
that  this  plant  is  used  as  an  emetic  by  the  Javanese,  but  he  does 
not  say  which  part  of  the  plant  is  employed.  Ainslie  notices  it 
under  its  Javanese  name  of  Gandoo,  and  remarks  that  it  is  the 
Mahapus-woela  of  the  Cingalese,  and  the  Faba  marina  of  Rum- 
phius.  The  Lepchas  and  other  hill  tribes  use  the  seeds  as  a 
soap  to  wash  their  hair^  and  as  a  food  afler  they  have  been 
roasted  and  soaked  in  water. 

Chemical  eomposition. — The  seeds  have  been  examined  by 
Moss  (1887),  who  found  7'03  per.  cent,  of  a  neutral,  turbid, 
pale  yellow,  viscid  oil,  which  was  not  rendered  clear  by  heat. 
(Brannt  gives  the  yield  at  about  30  per  cent.) 
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Alcohol  extracted  4*6  of  a  reddish  gutniny  hygroscopic 
extract;  chloroform  0*435  of  a  pale  yellow  hygroscopic  extract. 
Neither  of  these  extracts  yielded  any  alkaloid  or  glucoside^ 
nor  did  a  proof-spirit  extract,  or  the  extracts  of  the  integu- 
ments^ but  an  aqueous  extract  gave  evidence  of  the  presence 
of  saponin.     (Pharm.  Journ.t  Sept.  17th,  1887.) 

ACACIA|  Several  species. 

Fig. — Bentl  and  Trim.,  t.  94—95.  Gum  Arabic  (Eng.), 
Gomme  Arabique  (Fr.).     From  African  and  Arabian  acacias. 

Vernacular. — Gum  Arabic,  Maswai-gond^  Maklai-gond 
{Bomb,). 

Extract  of  the  pods,  Akfikia  (Ind.,  Arab,). 

History,  Uses,  &C. — There  appears  to  be  no  mention  of 
gum  Arabic  in  Sanskrit  works.  It  was  known  from  a  very 
early  date  in  Egypt  as  Kami.  Dioscorides  calls  it  ic6fifit  in 
his  chapter  ittpi  aKuKtas,  Pliny  mentions  Gummi  several  times.* 
Arabic  and  Persian  writers  describe  it  under  the  name  of 
Samgh-i-Arabi.  The  author  of  the  Makhzan  gives  the  follow- 
ing description  of  what  it  ought  to  be  : — *'  The  gum  of  the 
tree  called  Ammughilfin  or  Mughilan  (Acacia)  of  a  yellowish 
'white  colour,  shining,  and  perfectly  soluble  in  water,  forming  a 
clear  sticky  solution.^'  Gum  is  used  medicinally  by  the  Ma- 
hometans, who  consider  it  to  be  pectoral,  strengthening,  and 
emollient.  An  acco.unt  of  the  history  of  gum  in  Europe,  and 
its  production  in  Northern  Africa  will  be  found  in  the  Pharma* 
cographia.  The  gum  Arabic  of  Bombay,  known  in  European 
commerce  as  East  India  gum,  is  an  imported  article,  and  is 
brought  from  Aden  and  the  Red  Sea  ports,  no  part  of  it  being 
the  produce  of  India.  Two  kinds  are  met  with  in  that  market, 
viz,,  ^^Maklai/'  in  large  round  tears  or  vermicular  pieces, 
white,  yellow,  or  reddish,  much  like  gum  Senegal,  but  more 
fissured,  (it  derives  its  name  from  the  port  of  Makalla),  and 
"  Maewai"  in  angular  fragments  and  vermicular  pieces,  fis- 
♦  Plin.  13,  20;  24,  64,  67. 
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Bnred^  white,  yellow  or  reddish,  which  derives  its  name  from 
the  port  of  Massowa.  Both  of  these  are  good  soluble  gums, 
and  if  carefully  sorted  not  much  inferior  to  Kordofan  gum. 
Both  are  exported  to  Europe,  and  form  the  East  Indian  gum 
of  commerce.  About  15,000  cwts.  of  these  gums  were  annually 
imported  into  Bombay,  but  since  the  war  in  the  Soudan  the 
imports  have  much  decreased. 

Akakia,  according  to  the  best  Arabic  and  Persian  autho- 
rities, is  an  extract  prepared  from  the  juice  of  the  Karaz.  This 
is  the  fruit  of  the  Acacia  nihtica  of  Delile  (FZ.  j^gypt.,  t,  963), 
the  Acacia  vera  of  Vesling  {CEgypLi  p.  9,  Icon,),  and  is  called 
by  the  Egyptians  "  Sant/' 

It  is  the  axavBos  of  Theophrastus  (iii.,  4  ;  iv.,  3;  vi.,  1)  and 
the  Acanthus  of  Virgil,  who  speaks  of  "  baccas  semper  fron- 
dentis  acanthi"  in"  allusion  to  the  globular  inflorescence 
(Georg.  ii.,  119). 

Pliny  (24,  67)  saya  that  «'the  juice  is  left  to  thicken  in  the 
pods,  which  are  steeped  in  rain  water  for  the  purpose,  and 
then  pounded  in  a  mortar;  after  which  the  juice  is  extracted 
by  means  of  presses.  It  is  then  dried  in  the  sun,  and  when 
dry  divided  into  tablets.'*  It  is  considered  to  be  cold  and  dry, 
astringent,  styptic,  and  tonic,  and  is  used  internally  and  locally 
in  relaxed  conditions  of  the  mucous  membranes,  also  as  a 
colly rium  in  purulent  conjunctivitis  and  chronic  congestion  of 
the  vessels  of  the  conjunctiva.  Applied  as  a  lotion  it  is  said 
to  improve  the  complexion.  With  white  of  egg  it  is  a  good 
application  to  burns  and  scalds,  powdered  it  arrests  haemor- 
rhage; in  short,  it  is  used  in  all  cases  in  which  an  astringent 
is  indicated. 

Description. — It  is  heavy,  hard,  and  has  an  agreeable 
odour,  small  fragments  held  between  the  eye  and  the  light 
should  be  of  a  bottle-green  colour,  but  some  samples  have  a 
reddish  tinge  like  the  glass  of  which  hock-bottles  are  made ; 
when  seen  in  bulk  it  appears  black.  The  taste  is  sweet, 
astringent  and  mucilaginous.  Placed  in  cold  water  it  soon 
disintegrates,  forming  a  mucilage  in  which  floats  a  quantity 
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of  olive-green  or  brownish -green  matter;   after  filtration  the 
mucilage  is  similar  in  colour  to  that  of  gum  arabic. 

Commerce, — Akakia  is  imported  from  the  Bed  Sea  ports^  and 
is  kept  by  all  Mahometan  druggists  •  it  occurs  in  bladders  con- 
taining 5  to  6  ounces  each. 

Chemical  composition  of  Qum, — The  laevorotatory  gums  are 
principally  potassium,  magnesium,  and  calcium  salts  of  arabic 
or  allied  acids;  they  contain  from  12  to  18  per  cent,  water,  and 
yield  2'7  to  3*0  per  cent,  of  ash  consisting  almost  wholly  of 
carbonates  of  these  metals.  Arabic  acids  (C*'^  H'^^  0^*)  has 
been  isolated  from  the  so-called  East  Indian  gum.  [0* Sullivan.) 
For  the  method  of  preparing  it  see  (WatVs  Diet,  of  Chem.  by 
Morley  and  Muir,  ii.,  295.)  When  slowly  dried  out  of  syrupy 
solutions,  on  glass  plates,  it  is  a  brittle,  transparent,  colourless, 
glassy,  body,  soluble  in  water.  During  desiccation,  especially 
if  a  little  mineral  acid  be  present,  the  acid  is  frequently  con- 
verted into  the  meta  modification.  Solutions  of  arabic  acid 
are  strongly  acid  to  litmus  paper,  and  have  a  sharp  acid  taste ; 
they  completely  neutralise  solutions  of  the  alkalies  and  alkaline 
earths,  and  decompose  carbonates.  The  salts  of  the  alkaline 
earths  are  precipitated  out  of  solution  by  alcohol;  those  of  the 
alkalies  are  not  precipitated  under  the  same  conditions,  but 
yield  peculiar  milky  or  opalescent  solutions  from  which  arabic 
acid,  with  some  of  the  alkaline  salt,  is  precipitated  on  the 
addition  of  stronger  acids.  Ba  SO*,  PbS,  and  other  sulphides, 
and  some  hydrates  precipitated  in  solutions  of  arabic  acid,  can- 
not be  filtered  out,  but  pass,  in  greater  part,  through  the  filter. 
Gum  arabic  prevents  the  precipitation  of  the  alkaloids  by 
phosphomolybdic  acid,  potassium-mercury  iodide  and  tannin. 
[Lefort  et  Thibaiilt.)  These  are  properties  common  to  all  the 
gum  acids.  The  defining  characters  of  arabic  acid  are  its 
optical  activity,  viz,  [a]  j=  —26°  to  28°,  for  solutions  contain- 
ing 5  to  6  grams  dry  substance  in  100  c.c,  and  the  composition 
of  its  neutral  barium  and  ca;lcium  salts ;  in  the  dry  state,  the 
former  contains  6;0  per  cent.  BaO  and  the  latter  2*28  per  cent, 
of  CaO.  {0' Sullivan.)      Solid  gum  roasted  with  oxalic  acid 
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yields  metagnmmio  acid  {Fremy) ;  this  is  dissolved  by  solutions 
of  the  alkalies  and  alkaline  earths  with  the  reproduction  of 
arabic  acid.  {Rhem.  in  Ding.  Pol.  Joum,  216,  539.)  Gum  even 
in  small  quantities  injected  into  the  blood  diminishes  the  elimina- 
tion of  urine ;  large  dosep  completely  stop  the  secretion,  with  a 
marked  increase  of  blood  pressure  (Richet  et  Montard-Marlini 
Compt,  Rend.  90,  88.)  Goms  vary  much  in  the  character  of 
the  solutions  they  yield,  some  give  a  thin  syrupy  solution, 
others  a  thick  and  jelly-like  one;  this  is  due  to  the  varying 
proportion  of  the  acid  naturally  converted  into  the  meta  modi- 
fication— the  gums  which  yield  the  thinnest  solution  are  those 
which  contain  the  greatest  amount  of  ash.  Gums  from  the 
same  source  have  not  always  the  same  optical  activity.  (WatVs 
IHcL  of  Ch.  hy  Marley  and  Muir,  ii.,  296.) 

Substitutes  fob  Gum  Acacia. 

We  are  indebted  to  Mr.  J.  G.  Prebble  of  Bombay  for  the 
following  :— 

The  exports  of  Indian  gums  for  use  as  substitutes  for  gum 
arabic,  have  during  the  last  few  years  obtained  considerable 
proportions,  and  there  is  every  probability  of  a  steady  increase 
due  to  the  improvements  in  communication  between  the  porta 
and  the  interior  of  the  country,  and  the  supplies  promise  to  rival 
in  the  near  future  the  large  exports  of  gum  from  Senegambia. 
The  gums  here  described  include  the  majority  and  the  most 
important  of  those  known  to  be  yielded  by  Indian  trees  •  and 
most  of  them  have  been  personally  collected  by  the  writer ;  a 
few  have  been  kindly  forwarded  by  Mr.  Dutbie  of  Saharanpur 
and  some  by  Mr.  Cameron  of  the  Lai  Bagh,  Bangalore. 
Nearly  all  the  gums  have  been  examined  under  the  microscope, 
and  in  connection  with  this  subject  some  account  should 
perhaps  be  given  of  the  recent  interesting  researches  of  Bei- 
jerinck  and  Wiesner.  All  gums  were  formerly  supposed  to  be 
the  dried  mucilaginous  sap  secreted  by  a  natural  or  physiolo- 
gical process  in  the  life  of  the  plants  yielding  them.  It  was 
first  clearly  shown  by  Mohl,  that,  in  the  case  of  tragacanth, 
the  gum  is  produced  by  a  metamorphosis  of  the  cell  membrane. 
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and  that  it  is  not  merely  the  dried  secretions  of  the  plant. 
The  investigations  of  other  observers  also  demonstrated  that 
cherry  and  some  other  gums  were  formed  by  a  similar  process, 
but  no  information  was  obtained  of  the  causes  which  led  to 
these  metamorphoses.  The  observations  of  Beijerinck  and  of 
Wiesner,  however,  point  to  the  conclusion  that  in  at  least 
several  instances  gum  is  formed  by  a  pathological  process 
brought  about  by  the  influence  of  a  fungus^  or  of  a  peculiar 
ferment  allied  to  diastase  and  termed  by  Wiesner  a  <'  diastatic 
enzyme/*  but  differing  from  the  ordinary  members  of  the 
group  in  that^  whiht  it  converts  starch  into  dextrine,  it  pro- 
duces no  sugar  reducing  Trommer's  reagent.  The  diastatic 
character  of  the  gum  was  inferred  from  its  behaviour  in 
limiting  or  preventing  the  iodine  reaction  on  starch  dough. 
Beijerinck  found  that  by  inserting  a  portion  of  gum  under  the 
edge  of  a  wound  in  the  bark,  the  formation  of  gum  was  induced. 
The  observation  that  heated  or  long  boiled  pieces  of  gum 
would  not  produce  this  effect,  and  that  wounds  made  in  the 
bark  did  not  produce  gum  unless  a  portion  was  first  introduced 
into  it»  led  him  to  suppose  that  the  formation  of  gum  was  due 
to  the  presence  of  bacteria  or  other  living  organisms.  On 
microscopical  investigation  it  was  found  that  only  those  pieces 
of  fi:um  that  contained  spores  of  a  highly  organised  fungus 
belonging  to  the  Ascomycetes,  had  the  power  of  conveying  the 
gum  disease  or  gummosis.  The  fungus  producing  the  gum* 
mosis  of  species  of  acacia  of  Africa  has  been  named  Pleospora 
gummipara,  Oudemans.  Another  fungus,  Coryneum  Beijerinekii 
causes  the  gummosis  of  the  Amygdalae.  Beijerinck  believes  that 
the  fungus  produces  a  fluid  of  the  nature  of  a  ferment,  which 
penetrates  the  adjacent  structures,  since  the  disease  extends 
beyond  the  parts  in  which  any  trace  of  the  fungus  can  be 
detected.  This  ferment  he  believes  to  act  on  the  cell  walls, 
starch  granules,  and  other  constituents  of  the  cells,  trans- 
forming them  into  gum,  and*  even  changing  into  gum  the 
fungus  itself*  In  all  the  gums  examined  by  the  writer,  fungus 
Bpores  were  observedf  and  in  many  cases  gonidial  forms  and 
"  *  Pharm.  Joitm.,  3-14.661  and  8-16-286. 
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hyphaa.  These  gonidial  forma  and  hypli89  vary  cODsiderably 
in  the  same  gei^era.  The  hyphaa  and  gonidia  found  in  the  gam 
of  Acacia  modesta  from  the  Punjab  diflfer  in  shape  and  size 
from  the  same  forms  observed  in  Acacia  Farneaiana  from 
Bombay,  and  the  forms  occasionally  met  with  in  Acacia  arabica 
dififer  from  both.  It  seems  therefore  improbable  that  only  one 
species  of  fungus  produces  the  gummosis  in  the  tribe  acacia  as 
stated  by  the  above  observers.  That  gum  has  the  power  of 
converting  starch  into  dextrine,  ia  readily  proved  by  its  action 
on  starch  paste,  but  the  statement  of  Wiesner  that  whilst  it 
converts  starch  into  dextrine,  it  produces  no  sugar  reducing 
Trommer's  reagent,  I  am  unable  to  confirm.  In  several 
experiments  performed  with  different  gums,  a  reducing  sugar 
was  in  every  instance  abundantly  produced,  and  it  is  probable 
that  the  action  of  gum  on  starch  is  similar  to  that  of  diastase, 
when  the  hydration  products  ar^  dextrine  and  maltose,  the 
proportions  of  which  vary  according  to  the  conditions  of  the 
experiment,  especially  as  regards  the  temperature  employed. 
With  the  aid  of  iodine  the  gradations  in  the  transformation  or 
hydration  of  the  starch  may  be  easily  followed.  When  the 
gum  and  starch  paste  has  been  standing  a  short  time,  iodine 
gives  a  blue  or  violet  coloration,  after  a  longer  period  some 
shade  of  crimson,  the  erythrodextrine  of  Gruber,  and  finally 
the  mixture  ceases  to  give  any  reaction  when  the  conversion 
of  the  starch  is  then  complete.  Gum  which  is  permeated  with 
fungus,  as  that  derived  from  Acacia  Farnesiana,  has  a  more 
rapid  action  on  the  starch  paste  than  a  gum  free  or  nearly  so 
from  fungus  as  that  from  Anogeisstbs  latifolia.  Acaeia 
Farnesiana  gum  will  convert  its  own  weight  of  starch,  made 
into  paste,  in  two  or  three  days  at  the  ordinary  temperature  of 
Bombay,  about  80°  P.  At  a  higher  temperature  the  trans- 
formation is  quicker. 

With  regard  to  the  behaviour  of  gums  to  reagents,  too 
much  reliance  must  not  be  placed  upon  the  reactions,  as  gums 
from  the  same  tree  often  give  different  results.  It  is  believed, 
however,  that  they  will  often  furnish  useful  indications  of  the 
source  of  a  gum,  taken  in  conjunction  with  their  physical  and 
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Bometimes  microscopical  characters.  The  reagents  employed 
are  those  which  have  been  found  most  useful  for  comparative 
purposes.  All  the  gums,  with  the  exception  of  the  paler 
samples  of  Acacia  arabica,  and  a  gum  said  to  be  yielded  by 
Acacia  leucophlcea,  are  gelatinized  by  basic  acetate  of  lead. 

Gums  or  so-called  gums  from  the  following  plants  have 
been  examined : — 

Feronia  £lephantum. — The  gum  occurs  in  small, 
irregular  or  rounded  tears,  varying  in  colour  from  reddish  brown 
to  pale  yellow  or  colourless.  The  paler  samples  dissolved  in 
water  form  a  thick,  tasteless  and  colourless  mucilage.  The 
solution  is  precipitated  by  both  neutral  and  basic  acetate  of 
lead  and  by  ferric  chloride,  but  not  by  borax.  This  is  one  of 
the  most  valuable  of  che  Indian  gums,  and  is  a  good  substitute 
for  gum  arabic. 

^gle  Marmelos. — A  small  sample  of  this  gum  received 
from  Saharanpur  was  in  reddish  brown,  transparent  angular 
fragments.  It  is  quite  insoluble  in  water,  but  dissolves  in 
strong  alcohol;  it  is  therefore  a  resin.  A  small  quantity  of 
exudation  collected  from  a  tree  in  Bombay  was  also  a  resin. 
The  solution  in  alcohol  is  of  a  yellow  colour  with  a  greenish 
fluorescence. 

Melia  Azadirachta.— The  gum  occurs  in  large  tears, 
cracked  and  fissured  on  the  surface,  or  in  vermiform  or  stalacti- 
form  pieces  of  a  pale  yellow  or  amber  colour,  readily  dissolving 
in  water,  forming  a  good,  pale-coloured  mucilage.  The  solution 
is  gelatinized  by  ferric  chloride  and  basic  acetate  of  lead,  but 
not  by  borax  or  neutral  acetate  of  lead. 

Cedrela  Toona. — Some  gum  gathered  from  a  tree  on 
the  Nilgiris  was  in  transparent  stalactiform  masses  of  a 
yellowish  brown  colour,  and  soiooth  and  polished  on  the  surface. 
It  forms  a  thick  mucilage  with  a  large  volume  of  water.  The 
mucilage  is  gelatinized  by  basic  acetate  of  lead,  but  is  unaffect- 
ed by  the  neutral  acetate,  ferric  chloride  or  borax.  After 
keeping  the  gum  about  a  year  and  again  treating  with  water  it 
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was  found  to  be  mncli  less  solubley  the  gam  swelling  into  a 
gelatinoas  mass. 

Swietenia  Mahagoni  yields  a  gam  that  often  rans 
down  the  side  of  the  tree^  drying  up  into  brittle^  white^  shining 
fragments,  which  however  become  yellow  on  keeping.  It 
dissolves  readily  in  water,  forming  a  weak  dark-coloared 
mucilage,  which  freely  reduces  Fehling's  solution ;  is  precipi- 
tated by  acetate  of  lead,  gelatinized  by  the  basic  acetate  and  by 
ferric  chloride,  but  not  by  borax. 

Chloroxylon  Swietenia. — A  sample  of  this  gum 

received  from  Bangalore  was  in  dark  reddish-brown  tears  and 
stalactiform  pieces.  It  swelled  up  in  water,  forming  a  gelatinous 
mass,  hardly  any  dissolving.* 

Anacardium  OCCidentale  yields  large  quantities  of 
gum,  mostly  in  stalactiform  masses,  varying  in  colbar  from 
yellow  to  deep  reddish  brown.  It  dissolves  readily  in  water, 
but  forms  a  slightly  glairy,  more  or  less  turbid  mucilage. 
The  turbidity  is  due  to  the  presence  of  a  small  quantity  of  a 
yellowish  oily  body,  which  may  be  detected  under  the  micro- 
scope. It  is  probably  the  occurrence  of  this  oil  in  the  gum  that 
renders  it  obnoxious  to  insects.  A  mucilage  of  the  yellowish 
gum  is  unaffected  by  neutral  acetate  of  lead,  perchloride  of  iron, 
bichromate  of  potash,  molybdate  of  ammonia  or  borax,  but  it 
very  freely  reduces  Fehling's  solution,  and  is  gelatinized  by 
basic  acetate  of  lead.  The  mucilage  of  the  dark  reddish  brown 
gum  is  blackened  by  bichromate  of  potash  and  by  ferric 
chloride»  but  is  not  gelatinized.  It  is  precipitated  by  molybdate 
of  ammonia. 

Odina  Wodier  yields  an  abundant  supply  of  gum  in 
large  tears  and  stalactiform  masses,  of  white,  yellow  or  amber 
colour;  brittle  and  friable  from  the  presence  of  numerous 
minute  cracks.  With  water  it  forms  a  glairy  mucilage,  which 
is  turbid  from  the  presence  of  a  small  quantity  of  oil  recogniz* 

*  A  sample  from  another  soarce  was  more  soluble  (see  p.  8d9}»  but  the 
•olution  had  scarcely  any  adhesive  power. 
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able  under  the  microscope.  The  macilage  slightly  reduces 
Fehling's  solution,  is  gelatinized  by  basic  acetate  of  lead  and 
ferric  chloride,  but  not  by  neutral  acetate  of  lead  nor  by 
borax. 

Spondias  mangif era. — The  gum  exudes  in  stalactiform 
pieces  of  a  yellowish  or  reddish-brown  colour  and  with  a  smooth 
shining  surface.  It  forms  a  gelatinous  mucilage  with  a  large 
volume  of  water.  The  mucilage  is  precipitated  by  acetate  of 
lead,  gelatinized  by  the  basic  acetate  and  by  ferric  chloride,  but 
not  by  borax. 

Poinciana  regia  yields  a  gum  in  irregular  granular  or 
warty  tears  of  a  yellowish  or  reddish  brown  colour  soluble  in 
water,  forming  a  tliick  opalescent  mucilage.  The  solution  is 
gelatinized  by  basic  acetate  of  lead  and  ferric  chloride,  bat  not 
by  the  neutral  acetate  nor  by  borax.  Fehling's  solution  is 
slightly  reduced.  The  gum  contains  a  large  quantity  of  oxalate 
of  lime.  The  surface  of  some  of  the  tears  is  of  an  opaque 
yellow  colour ;  this  portion  consists  largely  of  beautiful  sphaero- 
crystals  of  oxalate  of  lime,  closely  resembling  in  formation  the 
sphaBro-crystals  of  inulin.  On  moistening  this  gum  with  water 
a  cloud  of  small  crystals  often  separates,  and  the  sphaero-crystals 
attempt  to  arrange  themselves  into  bundles  of  acicular  crystals. 

Bauhinia  purpurea  yields  an  inferior  gUm  that 
swells  up  in  water,  forming  a  gelatinous  mass,  very  little 
dissolving. 

Bauhinia  variegata. — A  sample  of  the  gum  received 
from  Bangalore  was  in  irregular  broken  tears  of  an  amber 
colour,  but  distinctly  opalescent.  It  is  not  completely  soluble 
in  water,  but  forms  a  milky  mucilage  due  to  the  presence  of 
starch.  Examined  under  the  microscope  the  starch  is  seen  to 
be  composed  of  round  granules,  some  of  which  are  fused  together 
into  masses.  Many  of  the  granules  do  not  give  a  well-defined 
cross  with  polarized  light,  and  appear  to  be  worn  and  degraded. 
Three-celled  cask-shaped  gonidia  with  a  hyaline  extremity,  and 
sphaero-crystals  of  oxalate  of  lime  are  also  met  with. 
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PrOSOpis  Spicigera.— The  gum,  which  is  unusually 
friable,  occurs  in  small  angular  fragments  of  a  yellowish  colour, 
more  or  less  deep,  sometimes  in  large  ovoid  tears  about  two 
inches  long,  of  an  amber  colour  internally,  but  having  a  frosted 
or  candied  appearance  externally  from  the  presence  of  numerous 
minute  cracks  which  cause  the  tears  to  crumble  under  pressure. 
With  water  it  forms  a  rather  dark  coloured  tasteless  mucilage 
of  about  the  same  viscosity  as  gum  arabic.  The  solution  is 
precipitated  by  the  normal  acetate  of  lead  and  gelatinized  by 
the  basic  acetatC}  also  by  ferric  chloride,  borax  and  alkaline 
silicates.  It  rather  freely  reduces  Fehling's  solution.  This  is 
a  valuable  gum,  and  appears  to  resemble,  except  in  its  behavi- 
our to  reagents,  the  Mezquite  gum  of  Mexico  and  Texas,  which 
is  now  coming  into  use  in  America, 

Acacia  Farnesiana  yields  gum  freely  in  the  form  of 
spheroidal  tears  and  stalactiform  masses  ranging  in  colour 
from  pale  yellow  to  dark-reddish  brown.  The  gum  collected 
in  the  neighbourhood  of  Bombay  and  at  Poena  in  the  Deccan 
is  only  slightly  soluble.  On  stirring  up  with  water  it  partially 
dissolves,  but  after  remaining  a  short  time  undisturbed  it 
gelatinizes.  The  strained  mucilage  is  precipitated  or  gelati- 
nized by  neutral  and  basic  acetate  of  lead,  perchloride  of  iron, 
and  silicate  of  soda,  but  not  by  borax.  It  slightly  reduces 
Fehling's'  solution. 

Under  a  high  power  of  the  microscope,  the  gum  is  seen  to 
be  thickly  interwoven  with  the  minute  hyphes  and  fructifica- 
tions of  a  fungus  probably  belonging  to  the  Ascomycetes. 
The  fungus  is  composed  of  a  brown  parenchyma  containing 
oil  globules,  and  bearing  oval-shaped  gonidia  divided  into  two 
cells  by  a  transverse  septum.  The  gonidia  are  supported  on 
hyaline  stems  (sterigmata)  arising  from  the  hyphse.  Debris 
of  cells  containing  monoclinic  crystals  and  interwoven  with 
fungi  are  occasionally  met  with. 

Acacia  arabica  yields  an  abundant  supply  of  gum, 
mostly  exuding  in  the  hot  weather.  It  forms  tears  and  sta- 
lactiform masses,  the  latter  sometime  of  large  size  when  ob« 
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tained  from  trees  that  have  been  wounded.  The  colour 
varies  from  pale  yellow  to  deep  reddish  brown  or  black.  It 
is  •  usually  quite  soluble  in  water^  forming  rather  a  weak 
mucilage.  The  solution  is  not  gelatinized  by  either  neutral 
or  basic  acetate  of  lead^  but  it  slightly  reduces  Febling's 
solution^  and  is  darkened  in  colour  by  ferric  chloride  and 
gelatinized  by  borax.  The  deep  reddish  brown  or  black  gum 
which  has  hung  long  on  the  tree  contains  tannin,  and  is  preci- 
pitated by  basic  acetate  of  leadj  forms  an  inky  colouration 
with  ferric  chloride ;  a  deep  brown  with  bichromate  of  potash^ 
and  a  red  with  molybdate  of  ammonia.  It  freely  reduces 
Fehling's  solution.  This  dark-coloured  gum  is  not  always 
readily  soluble  in  water^  but  leaves  a  gelatinous  portion 
undissolved.  In  connection  with  the  solubility  of  this  gum, 
the  observations  of  J.  H.  Maiden*  on  the  Eucalyptus  Kinos 
aro  of  interest.  He  found  that  the  kino  when  freshly  gathered 
is  quite  soluble^  but  that  by  exposure  on  the  tree  to  sun  and 
air  the  gum  becomes  black  and  insoluble.  This  he  regards  as 
due.  to  the  conversion  of  the  tannin  into  phlobaphenes^  and  in 
those  that  contain  arabin  the  tendency  to  insolubility  is  pro- 
bably enhanced  by  the  partial  conversion  of  that  substance 
into  metarabin.  The  gum  is  usually  free  from  fungus,  but  I 
have  met  with  three-celled,  somewhat  cask-shaped  gonidia, 
with  a  small  hyaline  portion  at  one  end,  the  remains  of  the 
stem. 

Large  quantities  of  this  gum,  collected  chiefly  in  the  Behars 
and  Central  Provinces,  are  exported  from  Bombay.  It  forms 
the  bulk  of  the  Amrad,t  Amraoti  or  Oomrawatti  gum  of  the 
Bombay  gum  merchants. 

Acacia  leucophlsea — A  sample  of  this  gum  received 
from  Bangalore  was  readily  soluble  in  water,  forming  a  good, 

*  Botany  Bay,  or  Eucalyptus  Kino;  by  J.  H.  Maiden,  Pharm.  Jaurn,, 
[3],  XX.,  p.  221. 

t  This  word  Amrad  is  probably  a  corruption  of  the  Arabic  hamrft,  red, 
and  is  a  name  applied  to  all  dark-coloured  gums.  The  word  appears  to 
have  been  first  used  in  connection  with  African  gums.  The  Acacia  arabica 
trees  in  Senegal  are  called  Red  gum  trees;  see  also  Pharm.  Joum,,  3-19-L 
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tUck,  pale-coloared  macilage.  The  solation  is  gelatinized  by 
boraz^  but  is  nnaffected  by  either  neutral  or  basic  acetate  of  lead 
or  perchloride  of  iron. 

Acacia  Catechu.— The  gum  occurs  mostly  in  spheroi- 
dal tears  of  a  yellow  or  brown  colour,  freely  soluble  in  water, 
forming  a  thick  pale-coloured  mucilage  not  precipitated  by 
neutral  acetate  of  lead,  but  gelatinized  by  basic  acetate  of 
lead,  ferric  chloride,  and  borax.  It  freely  reduces  Fehling's 
solution. 

Acacia  modesta. — The  gum  occurs  mostly  iu  very 
small  tears  or  angular  fragments  with  some  vermiform  pieces 
marked  with  waved  transverse  lines.  It  is  translacent  and  of 
a  yellowish  colour ;  very  soluble  in  water,  forming  a  good  pale- 
coloured  mucilage.  With  basic  acetate  of  lead  and  ferric 
chloride  it  forms  a  jelly,  but  not  with  borax;  with  neutral 
acetate  of  lead  a  faint  precipitate  or  cloudiness,  and  a  slight 
reduction  with  Fehling's  solution.  The  gum  is  sent  to  Bombay 
from  Northern  India,  and  is  classed  by  the  gum  merchants  as 
Amritsar  gum. 

Albizzia  procera. — The  trunks  of  trees  growing  in 
the  neighbourhood  of  Bombay  are  often  covered  with  numer- 
ous granular  or  warty  masses  of  gum  about  half  an  inch 
in  diameter ;  occasionally  the  gum  exudes  in  small  tears 
and  vermiform  pieces.  It  is  of  a  reddish  brown  colour, 
transparent  and  polished  in  appearance  when  fresh,  but 
becomes  dark  and  opaque  on  keeping.  The  freshly  exuded 
gum  completely  dissolves,  yielding  a  thick,  slightly  gelatinous 
mucilage,  but  the  dark,  opaque  gum  is  imperfectly  soluble. 
The  mucilage  is  gelatinized  by  both  neutral  and  basic  acetate 
of  lead  and  by  ferric- chloride,  but  not  by  borax.  It  rather 
freely  reduces  Pehling's  solution.  The  gum  is  permeated  with 
the  hyph89  of  a  fungus,  and  often  contains  debris  of  cells 
interwoven  with  hyphao.  Sphsaro-crystals  of  calcium  oxalate 
are  frequently  met  with. 

Albizzia  Stipulata  yields  a  tough,  dark-coloured  gum, 
which  swells  up  in  water  into  cartilage-like  masses,  very  little 
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dissolving.  The  soluble  portion  freely  reduces  FeMing's  solu- 
tion, is  gelatinized  by  basic  acetate  of  lead,  but  not  by  the 
neutral  acetate  nor  by  borax ;  with  ferric  chloride  it  darkens 
in  colour,  but  is  not  gelatinized. 

Albizzia  Lebbek. — The  gum  exudes  mostly  in  stalacti- 
form  masses  and  varies  in  colour  from  light  to  deep  reddish 
brown.  It  is  translucent  and  has  a  smooth  polislied  surface. 
It  forms  a  slightly  gelatinous  mucilage  with  a  large  volume 
of  water  ;  sometimes  it  is  imperfectly  soluble,  and  leaves  a 
gelatinous  portion  undissolved.  The  mucilage  is  gelatinized  by 
basic  acetate  of  lead  and  by  ferric  chloride,  but  not  by  the 
neutral  acetate  of  lead  nor  by  borax.  It  slightly  reduces  Peh- 
ling^s  solution. 

Albizzia  odoratissima. — The  gum  forms  Ijirge  trans- 
parent tears  of  an  amber  colour ;  free  from  cracks  internally, 
"but  superficially  fissured.  In  water  it  swells  up  into  tough 
colourless  masses,  very  little  dissolving. 

Pithecolobium  dulce  yields  a  gum  usually  in  sphe- 
roidal tears,  about  half  an  incb  in  diameter,  of  a  deep 
reddish  brown  colour,  transparent,  and  with  a  polished  surface. 
It  is  freely  soluble  in  water,  forming  a  thick  brown  mucilage. 
The  solution  is  unaffected  by  neutral  acetate  of  leady  but  is 
gelatinized  by  the  basic  acetate,  ferric  chloride,  and  borax. 
It  freely  reduces  Fehling's  solution. 

Pithecolobium  Saman  yields  a  very  inferior  gum, 
forming  irregular  ti»ars  and  vermicular  pieces  with  waved 
transverse  ridges.  It  is  of  a  soft  and  tough  consistence,  and 
swells  up  in  water  into  tough  cartilage-like  masses.  On  keep- 
ing, it  turns  a  deep  reddish  brown  or  black  colour. 

AnogeisSUS  latifolia. — The  gum  usually  occurs  in 
rounded  or  vermicular  pieces,  sometimes  in  elongated  tears. 
Colour  ranging  from  amber-brown  to  pale  yellow  or  colourless  ; 
the  surface  is  roughened  and  opaque ;  it  has  a  glassy  fracture,  and 
ii  quite  transparent  internally  and  free  from  cracks.  The  gum 
70 
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darkens  in  colour  by  keeping  tHroDgh  the  monsoon  Beason, 
and  becomes  agglutinated  into  masses.  With  water  it  forms  a 
nearly  colourless  mucilage,  quite  colourless  with  the  finer 
qualities  of  the  gum,  possessing  a  faint  characteristic  odour^ 
and  about  double  the  viscosity  of  gum  arabic  treated  with  the 
same  proportion  of  water.  The  solution  is  gelatinized  by 
basic  acetate  of  lead  and  by  borax^  but  is  unaffected  by  ferric 
chloride  or  neutral  acetate  of  lead.  This  is  a  very  valuable 
gum,  and  may  be  obtained  in  almost  any  quantity  nearly  free 
from  admixture  with  other  gums,  as  it  possesses  well  marked 
physical  characters  which  render  it  readily  distinguishable. 
Its  dull  white^  roughened  surface  and  glassy  fracture  free  from 
cracks  distinguish  it  from  all  other  gums.  The  finer  qualities 
are  well  suited  for  use  in  pharmacy,  and  for  the  preparation  of 
emulsions  it  is  unrivalled.  As  it  possesses  about  double  the 
viscosity  of  gum  arabic,  one  part  of  this  gum  should  be  used 
where  two  parts  of  the  former  are  ordered. 

This  gum  is  now  largely  exported,  and  forms  the  bulk  of 
the  Gh&ti  *  gum  of  the  Bombay  gum  merchants. 

Terminalia  belerica  produces  a  gum  in  tears  and 
vermicular  pieces  of  a  dark  brown  colour  with  a  smooth  sur- 
face, free  from  cracks.  When  placed  in  water  it  swells  up 
to  a  tough  gelatinous  mass,  very  little  dissolving.  The  gum 
contains  crystals  of  calcium  oxalate  in  dumb-bell-like  forms, 
sphaero-crystals  and  groups  of  fine  crystalline  particles. 

AleuriteS  moluccana  yields  in  Bombay  a  partially 
soluble  gum  of  a  yellowish  or  brown  colour.  The  solution  is 
gelatinized  by  neutral  and  basic  acetate  of  lead  and  by  borax 
but  not  by  ferric  chloride.  The  gum  is  permeated  with  the 
hyphad  of  a  fungus. 

*The  Marathi  adjective  6h6ti  signifies  "  relating  to  the  Desh  or  country 
above  the  Sayhadri  range." 
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Tabular  View  of  the  Solubility  and  Reactions  of  Indian  Ovme. 
A — Arabic'IiJce  gums  soluble  iii  water. 

of  Load.  ^•"^c  Chlonde.  Borax. 

Acacia  arabica    Gelatinized. 

„      teucophloea(P) Gelatinized. 

Ano^issus  latifolia   .........  Gelatinized. 

Acacia  modesta  Precipitated.  Gelatinized.             

Feronia  Elephantum Precipitated.  Gelatinized. 

Swietenia  Mahogani  Precipitated.  Gelatinized.            

Acacis  Gatecha Gelatinized.  Gelatinized. 

Pithecolobium  Hulce- Gelatinized.  Gelatinized. 

Melia  Azadirachta Gelatinized.             

Prosopis  apicigera Precipitated .  Grelatinized.  Gelatinized. 

B — Qums  readily  dissolving  in  water  but  forming  a  more  or 

less  turbid  mucilage  from  insoluble  suspended  substances, 

Acetate  of  Lead.       Perric  Chloride.       ^"^^^ce^^ 

Anacardium  occidentale A  yellowish  oil, 

Odina  Wodier Gelatinized.         A  yellowish  oil. 

Banhinia  variegata   Precipitated.       Gelatinized.         Starch  granules. 

Poinciaoa  regia  Gelatinized.        Calcium  oxalate 

in  sphsBro- cry- 
stals. 
None  of  these  Owns  are  gelatinized  by  Borax.    « 
C — Oums  incompetely  soluble  and  forming  a  more  or  less  gela" 
tinous  mucilage  with  a  large  volume  of  water. 

Neutral  Acetate       ™  .  .« nui^»i^«  n^^^ 

of  lead  Feme  Chloride.  Borax. 

CedrelaToona    • ^V"**-",  

Albizzia  Lebbek Gelatinized.  

Acacia  Parnesiana  Gelatinized.  

Albizzia  procera Gelatinized.  

Spondias  mangifera  ,„...  Precipitated.  Gelatinized.  ......... 

Aleurites  moluccana  Gelatinized.  Gelatinized. 

D Qums  swelling  up  into  a  gelatinous  mass,  very  little 

dissolving. 
Albizzia  odoratissima.  Terminalia  belerica. 

Albizzia  Btipul«ta.  Ohloroxylon  Swietenia. 

Bauhinia  purpurea. 

Commerce.— Indian  gums  are  almost  entirely  exported  from 
Bombay.  The  exports  and  value  for  the  last  three  years  of 
gums  of  Indian  production,  not  including  those  imported  from 
African  and  other  ports,  were  as  follows : — 

1886  and  1887.  1887  and  1888.  1888  and  1889. 

Cwt 20,895      Cwt 31,826        Cwt 55,192 

Bs 7,93,934      Bs 14,13,511       Es 24,05,131 
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ACACIA  ARABICA,  WiOd. 

IP'xg.—Boxb.    Cor.   PL,  L    149;    Bali.    FL  Syh.,  «.  47. 
Babool  tree  (Eng,),  Acacia  d'Arabie  (Fr.). 

Hab. — India,  Arabia,  Africa.     The  bark. 

Verruicular. — Bdbnl,  Kikar  {Hind.),  KoroTeylam  {Tom.), 
B4bli£l  {Mar.),  Babol  {Beng.),  Baval  (6iiz.)«  Karijali  {Can.). 

Description,  Uses,  &C. — ^Tbis  tree  is  tbe  Yabbala  of 
Sanskrit  writers,  wbo  mention  tbe  nse  of  the  yonng  leares  and 
pods  as  an  astringent  in  diarrboea,  and  of  a  decoction  of  the  baric 
as  an  astringent  lotion.  The  bark  is  powerfully  astringent,  and 
as  a  substitute  for  Oak  bark  it  is  used  in  the  GoTemment  hos- 
pitals and  dispensaries  in  India.  Externally  a  strong  decoc* 
iion  of  it  is  a  useful  astringent  application  to  ulcers.  The 
gum  has  already  been  noticed  in  the  article  upon  substitutes 
for  gum  arabic*  Babul  bark  is  hard  and  woody,  of  a  rusty 
brown  colour,  having  a  tendency  to  divide  into  several  layers. 
The  external  surface  is  rugged  and  fissured  longitudinally,  the 
internal  smooth  and  fibrous;  taste  astringent  and  mncOaginous. 

The  astringent  bark  of  this  and  several  other  species  of 
Acacia*  is  used  in  India  to  assist  in  the  preparation  of  spirit 
.  from  sugar  and  palm  juice  by  precipitating  the  albuminous 
substances  in  the  liquor  and  facilitating  fermentation.  Spirit 
thus  prepared  is  noticed  by  Ainslie  as  the  Puttay  chdragum 
or  bark  spirit  of  the  Tamils. 

Chemical  a/mpouium. — Kay  and  Baston  (Joum.  Soc.  Dyers 
and  Col.  iii.,  132)  by  employing  Proctor's  modification  of 
Lowentbal's  process  for  e^timation  of  tannin,  found  22'44  per 
cent,  in  the  pods,  expressed  in  terms  of  oxalic  acid.  {Allen.) 
The  wood  contains  chlorides  which  act  upon  copper  when  burnt, 
and  is  therefore  not  adapted  for  fuel  for  engines  on  railways. 


*  A,  leucophlaa,  A.ferruginea,  A.  JaequemontU, 
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ACACIA  CATECHU,  Willd. 

Fig. — Boxl.    Oor.    PZ.,  t.   175;  Bentl.  and  Trim.,  t.  95. 
Catechu  tree  (Eng.),  Acacia  Cachou  (Fr.). 

Hab. — India.     Acacia  Catecha  or  Cutch. 
Vernacular. — Kliair  {Eind.,  Mar.,  Beng.),  Vodalia,  Yodalam 
(Tarn.),  Khera-baval  (Quz.),  Kagli  (Can.). 

Gatechu. — Katha,  Kath  (Hind.,  Mar.),  Kattakambu  {Tam.)f 
Katho  (Guz.). 

History,  Uses,  &C. — Sanskrit  writers  under  the  name 
of  Khadira  mention  two  kinds  of  catechu,  dark  and  pale,  both 
prepared  from  the  wood  of  the  Acacia  Catechu,  and  these  two 
kinds  are  still  to  be  found  in  common  use.  The  dark  acacia 
catechu  is  in  flat  cakes  of  a  dark  brown  colour  and  shining 
fracture,  or  in  square  cakes  known  as  box  catechu.  The  light 
catechu  is  a  porous  earthy-looking  substance,  somewhat  lami- 
nated and  much  more  friable  than  the  dark :  it  is  used  for 
chewing  with  betel  leaves  and  areca  nut,  while  the  use  of  the 
dark  kind  is  confined  to  industrial  purposes.  Dark  catechu  is 
made  by  evaporating  a  decoction  of  the  wood  until  it  becomes 
solid ;  in  making  the  light  kind  the  inspissation  is  stopped 
at  a  certain  point,  and  the  catechu  is  obtained  as  a  deposit 
upon  twigs  which  are  placed  in  the  liquid  extract.  The 
Hindus  consider  catechu  to  be  astringent,  cooling,  and  diges- 
tive, useful  in  relaxed  conditions  of  the  throat,  mouth  and 
gums,  also  in  cough  and  diarrhoea.  Externally  they  use  it 
as  an  astringent  and  cooling  application  to  ulcers,  boils,  and 
eruptions  on  the  skin.  A  number  of  compound  formulae  for 
its  administration  will  be  found  in  Chakradatta,  Sarangadhara, 
and  the  Baisajya  Batn&vali.  Mahometan  writers  describe 
dark  and  light  catechu,  and  their  use  in  medicine  for  the 
purposes  already  mentioned.  An  account  of  the  introduction 
of  catechu  into  Europe  will  be  found  in  the  Pharmacographia. 
Other  kinds  of  the  drug  which  are  imported  into  India  by  sea 
will  be  found  described  in  the  article  upon  Gambier.  The 
gum  of  A.  Catechu  has  been  noticed  in  the  article  upon  Svhsti- 
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tutes  for  gv/m  arable.  In. the  Concans  the  juice  of  the  fresh 
bark  is  givea  with  Asafoetida  in  haemoptysis,  and  the  flowering 
tops  with  cummin)  milk  and  sugar  in  gonorrhnea. 

Chemical  composition, — In  addition  to  a  large  proportion, 
45 — 55  per  cent,  of  a  variety  of  tannin  (catechu  tannic  acid), 
cutch  contains  80  to  40  per  cent,  of  catechu,  which  is  deposited 
on  cooling  a  boiling  aqueous  solution.  Cutch  should  not  yield 
more  than  5  per  cent,  of  ash.  {Allen.) 

Catechu,  C'^  H*®  0^,  is  a  name  given  to  various  compounds 
contained  in  catechu  or  Terra  Japonica,  which  is  extracted  by 
boiling  water  from  the  fruits  or  twigs  of  a  variety  of  plants; 
cacechu  from  twigs  and  unripe  pods  of  Acacia  {or  Mimosa 
Catechu);  Gambier  catechu  from  ^aticiea  (or  Uncaria)  Qambier; 
and  Indian  catechu  from  some  Acacia. 

Catechu  tannic  acid  has  the  formula  C^^H^QO^  or  C'^  H'* 
O*^  (?),  and  may  be  extractedfrom  catechu  by  water:  it  is  also 
formed  when  catechin  is  alone  heated  to  130°  C.  or  with  water  to 
1 10®  C,  or  by  boiling  with  alkalies.  It  occurs  as  a  dark  reddish 
brown  powder,  which  oxidises  in  air.  It  gives  a  greyish  green 
precipitate  with  ferric  chloride,  and  does  not  precipitate  tartar 
emetic.  Its  aqueous  solution  is  precipitated  by  gelatine,  albu- 
men and  dilute  sulphuric  acid.  (  Watt's  Diet,  Chem.,  Morleyand 
Muir's  edition.)  For  further  particulars  the  reader  is  referred 
to  the  Pharmacographia  ;  and  for  tests  of  purity,  &c.,  to  Allen's 
Commercial  Organic  Analysis,  Vol  III.,  Part  I. 

Commerce. — Acacia  catechu  for  use  with  pan-supari  is  largely 
prepared  about  Surat.  Value,  Rs.  20  per  maund  of  374  lbs. 
Cutch  fetches  from  Rs.  4  to  5  per  maund,  and  is  prepared  in 
many  parts  of  India  by  wild  forest  tribes. 

Khbbsal  OB  Khairsae. — Prom  the  wood  of  Acacia  Catechu 
is  obtained  a  substance  which  we  have  not  seen  any  notice  of 
in  works  on  Indian  Materia  Medica-  Khersal,  or  natural  cate- 
chu, is  obtained  from  cavities  in  the  wood,  and  occurs  in  small 
irregular  fragments  like  little  bits  of  very  pale  catechu  mixed 
with  chips  of  reddish  wood.  This  drug  is  collected  by  men 
who  split  firewood,  and  fetches  a  high  priQe,  as  it  is   only 
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occasionally  met  with  ;  it  has  a  sweetish  astringent  taste^  and 
under  the  microscope  is  seen  to  be  composed  of  minute  needle- 
shaped  crystals.  When  placed  in  water  the  colouriug  matter 
of  the  particles  of  wood  mixed  with  the  drug  colour  the  water 
red,  but  the  khersiil  remains  undissolved;  in  boiling  water  it  is 
completely  soluble,  but  is  thrown  down  in  conglomerate  masses 
of  small  needle-shaped  crystals  upon  the  water  cooling ;  it  is 
also  soluble  in  rectified  spirit,  and  is  deposited  in  the  same  form 
on  the  spirit  evapomting.  In  native  practice  this  substance  is 
valued  as  a  remedy  in  relaxed  conditions  of  the  throat. 

A  similar  substance  has  been  brought  to  our  notice  by  the 
Conservator  of  Forests  for  Malabar.^  It  is  a  yellow  crystal- 
line deposit  found  in  the  wood  of  the  Poon  spar  {Oallojphyllum 
tomentosum). 

Kathbol — ^Is  a  mixture  of  catechu  and  myrrh,  which  is 
frequently  given  to  women  after  confinement  as  a  tonic,  and 
to  promote  the  secretion  of  milk. 

ACACIA  PENNATA,  Willd. 

Fig. — Bot.  Mag.,  t.  3408. 

Hab.— India.     The  bark. 

Vernacular — Shemb  [Mar.),  Biswdl  (Hind,),  Arar  (Can,). 

DfeSCription,  Uses,  &C» — A  scandent  shrub;  prickles 
scattered,  numerous,  straight,  or  at  length  recurved;  pinnae  8 
to  20  pair;  leaflets  beyond  80  pair,  narrow  linear,  glabrous; 
heads  of  flowers  globose-panicled  ;  legume  glabrous,  or  reddish 
with  fine  tomentum.  The  bark  is  an  article  of  commerce, 
being  used  to  tan  fishing  nets  at  Bombay;  it  occurs  in  strips 
about  3  feet  long.  In  the  Concan  the  leaf-juice  mixed  with 
milk  is  given  to  infants  who  suffer  from  indigestion  with  green 
stools.  In  bleeding  from  the  gums  the  leaves  are  chewed  with 
cummin  and  sugar ;  they  are  also  rubbed  to  a  pulp  and  mixed 
with  cow's  milk,  cummin  and  sugar  as  a  remedy  for  scalding 
of  the  urine.    The  dose  is   2   tolas. 

Chemical  eompoaition. — ^The  bark  afforded  14*2  per  cent. 
of  aqueous  extract  containing  8*8  per  cent,  of  tannin.    The 
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tannin  gave  a  black  precipitate  witli  ferric  ehloridef  and  ito 
lead  salt  contained  one-third  of  its  weight  of  oxide  of  lead. 
The  powdered  bark  left  12*1  per  cent,  of  ash  on  ignition. 

Commerce. — ^The  bark  is  collected  in  the  Concan  and  exported 
to  Bombay,  where  it  fetches  about  Bs.  14  per  100  bundles  of 
7  lbs.  each. 

ACACIA  CONCINNA,  DC. 

Hab. — India,  Bnrmah.     The  pods. 

Vernacular. — Sikekai,  Shika(3far.,  Tatn.),  Kochai,  Ban-ritha 
\Beng.),  Aila,  Bassanl  (Hind.),  Chikaya,  Gogu  (Tel),  Sig6 
(Can.). 

History,  Uses,  &C. — ^The  tree  is  called  in  Sanskrit 
Saptala  and  Charma-kasa,  or  **  skin-injarer,''  on  account  of  its 
nnmerons  thorns,  and  is  common  in  many  parts  of  the  country. 
Ainslie  has  the  following  notice  of  the  medicinal  use  of  the  pods 
in  Southern  India : —  "  Sheeakai  is  the  name  given  by  the 
Tamools  to  a  long  flat  pod,  or  legume,  containing  separate, 
small,  oval,  dark-coloured  seeds,  and  which  is  considered  by 
the  native  practitioners  as  a  most  valuable  medicine ;  in  taste 
it  somewhat  resembles  the  soap-nut,  but  is  more  acid,  less 
bitter,  and  has  a  singular  pungency;  its  qualities  are  allowed 
to  be  deobstrnent  and  detergent,  and,  I  am  inclined  to  think, 
expectorant ;  it  is  commonly  ordered  in  cases  of  jaundice  and 
other  biliary  derangements,  and  is  besides  used  by  the  Indiana 
like  soap- nut  for  washing  the  head.  The  small  leaves  of  the 
prickly  shrub  have  a  pleasant  acidity,  and  are  frequently  put 
into  pepper-water  when  it  is  found  necessary  to  keep  the 
bowels  open  or  work  off  bile.  The  pod  is  usually  prescribed 
in  electuary  in  doses  of  about  the  size  of  a  small  walnut,  every 
morning  for  three  snccessive  days."  Nimmo  notices  the  use 
of  the  pods  by  Hindus  for  making  sectarial  marks  on  the 
forehead.  The  leaves  are  used  as  an  acid  ingredient  in  food 
instead  of  tamarinds,  and  the  bark  is  used  in  tanning. 

Description. — ^Pod  strap-shaped,  straight,  S  to  4  in.  by 
}  in.,  6  to  10  seeded,  with  broad  sutures,  narrowed  to  a  short 
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stalk,  depressed  between  tbe  seeds^  In  the  Himalayan  var. 
rugata  the  pod  i^  larger^  1  to  1^  in.  broad. 

Chemical  composition. — ^The  pods  freed  from  their  seeds, 
dried  withont  artificial  heat,  and  powdered,  had  the  following 
percentage  composition  :^-Moisture  8*44,  saponin  11*20,  malio 
acid  12:74,  resin  1*06,  glucose  13*88,  gnin  and  colouring 
matter  precipitated  by  subacetate  of  lead  21*43,  substances 
dissolved  by  alkali  4*97,  crude  fibre  22*52,  ash  3*76.  In 
estimating  the  saponin  by  the  barium  hydrate  method,  the 
malic  acid  was  precipitated  with  it.  The  total  free  and 
combined  acid  was  efitimated  by  precipitation  with  neutral 
plumbic  acetate,  the  malate  of  lead  yielding  fine  white  crystals 
in  a  few  hours.  .  Malic  acid  existed  in  the  fruits  in  a  free  state. 
The  total  free  acidity  found  by  titration  with  standard  alkali 
was  equivalent  to  4*48  per  cent,  of  Na  HO.  The  saponin 
could  be  very  readily  estimated  by  boiling  an  infusion  acidulated 
with  sulphuric  acid  for  two  hours,  and  by  separating  and 
weighing  the  insoluble  sapogenin. 

Commerce. — The  pods  are  s6ld  in  the  bazars  of  many  parts 
of  India.  Value,  Be.  l^  to  If  per  maund  of  37^  lbs.  They 
are  collected  largely  by  the  Forest  Department  in  South  Ganara. 
In  1885-86,  9  tons  collected  realized  Rs.  565;  in  1886-87, 135 
tons  realized  Rs.  8,369;  and  in  1887-88,  97  tons  realized 
Rs.  7,168. 

ALBIZZIA  LEBBEK,  Benth. 

Fig.—Jacq.  Ic.  t.  198;  Bedd.  Fl.  8ylv.  t.  53.  The  Siris 
tree  [Eng,). 

Hab. — Throughout  India.     The  bark,  leaves,  and  flowers, 

ALBIZZIA  ODORATISSIMA,  Benth. 
Yig.—Bozb.  Cor.  PL  t.  120;  Bedd.  Fl.  Sylv.  t.  54. 
Hab. — Throughout  Inrdia. 

Vernacular. — Siris  {Rind,,  Beng.),  Siras,  Chichola,  Chichva 
{Mar.),  Sirasala-mara,  Bengha  {Can.)^  Vaghe(!Fam.),  Darshana 
(Tel),  Siris,  Harreri  {Guz.). 
71 
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History,  Uses,&C.— Both  trees  are  known  to  the  imtiTes- 
of  India  by  the  same  Temacnlar  names,  and  both  are  called  in 
Sanskrit  Sirisa  and  Kapitana,  and  bear  the  synonyms  of  Saka- 
pnshpa,  Snka-dmma,  and  SokEi-priya,  "dear  to  parrots/'  and 
Mrida-pnshpa,  '<  having  soft  flowers."  According  to  the  Ni- 
ghantas  Siris  has  cold,  tonic,  and  alterative  properties.  The 
anthor  of  the  Makhzan^Uadwiya  gives  a  detailed  description 
of  the  two  trees  as  varieties  of  one  and  the  same  plant,  and 
fiays  that  he  has  been  given  to  understand  that  the  Arabs  have 
named  the  tree  Snlt&n-el-ashjir,  and  that  the  Persians  call 
it  Darakht-r-Zakariya.  He  states  that  the  juice  of  tiie  leaves  is 
epplied  to  the  eyes  to  core  night-blindness,  a  decoction  being 
at  the  same  time  given  internally.  A  decoction  of  the  bark  is 
used  as  a  month-wash  to  strengthen  the  gmas.  One  masfaa 
•f  the  powdered  bark  with  three  or  four  tolas  of  melted  batter 
taken  daily  is  an  exoellent  tonic  and  alterative.  A  water  is 
also  distilled  from  the  bark  which  is  ised  for  th^  same  purposes. 
The  flowers  are  supposed  to  be  retentive  of  the  seminal  flaid. 
One  dirhem  of  the  powdered  seeds  with  two  dirhems  of  sugar- 
candy  in  a  glass  of  warm  milk  taken  daily  is  said  to  thicken  the 
seminal  fluiiL  A  paste  made  with  the  seeds  is  applied  to 
reduce  enlarged  cervical  glands.  The  seeds  are  also  used  in  the 
preparation  of  coUyria.  According  to  Baden-Powell,  Stewart, 
sni  Madden  A.  Julibrissin  has.  similar  properties.  In 
Madras  the  bark  of  A,  Lebhek  is  much  used  by  fishermen  for 
tanning  their  nets.  The  heartwood,  which  is  dark  brown, 
hard,  and  fairly  durable,  is  used  for  various  industrial  purposes. 

Description. — The  seeds  are  very  hard  and  not  unlike 
those  of  Cassia  Fiefvla,  but  smaller.  They  have  a  nauseous 
taste  with  some  astringency.  The  flowers  formlargish  globular  * 
heads  of  a  yellowish-white  colour,  those  of  A.  Lebhek  being 
larger  than  those  of  J.  odoratissima.  The  bark  of  ^.  Lebhek 
has  a  rugged  brown  suber,  much  pitted  and  fissured,  which  can 
be  separated  in  large  flakes,  leaving  exposed  a  pitted  irregular 
light  red  surface.  The  substance  of  the  bark  is  light  red,  hard 
and  gritty ;  it  has  an  acidulous  and  astringent  taste.  The 
inner  surface  is  white  and  wogdy« 
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Chemical  coinyo«tfa'<m.— The  bark  yields  to  boiling  water  li 
per  cent,  of  extract,  containing  7*4  per  cent,  of  a  tannin,  which 
is  coloured  green  by  ferrio  salts.  It  yields  to  alcohol  14  pert 
cent,  of  extract  containing  a  resin  besides  the  tannin.  Ether 
removes  from  the  powdered  bark  a  body  ^.llied  to  catechin.. 
After  exhaustion  with  boiling  water  and  alcohol  a  large  quantity, 
of  red  colouring  matter  is  dissolved  by  caustic  alkalL  The  ask 
amounts  to  9  per  cent.. 

•  Alhizzia  amara,  Boivin,  Hoari-  Oar.  P/.,  t..n2,  a  tree, 
of  the  Western  Peninsula  and  Ceylon,  has  a  medicinal  reputa- 
tiott  similar  to  that*  of  A  Jfofciefc  and  il.  odpratisdma.  For  a 
description  of  the  gum  of  these  trees,  see  Substitutes  for  Gum^ 
Arabic.  The  insoluble  gum  of  A.  stipulata  is  used  by  the* 
Nepalese  for  sizing  their  Daphne  paper*. 

EOSACEiEr. 

AMYGDALUS  COMMUNIS,  Lmn, 
Fig.— Ben«.  and  Trim.,  L  99.  Almond  tree  (Eng);  Arnan* 
«lier -commaa  {Fr.^ 

Hab.— E»rope,  Central  Asia.  The  almradsi 
YemaeuUr-^BsAim  {Mind;  Guz.),  V^dam-kottai  {Tarn.),. 
BWam-vittulu  iTeL),  Baddmi  {Pm.),  BiMti-badto  {Beng.), 
Bid&m  C^ar.);  Bitter  almonds,  Kurwe-bfidam  (Hind.), 
Kashappu-vadamkottai  iTarri.),  Cheda-bddam-viltula  {Tel\ 
Tikta-b&dami(Co».),  KaEfi.bid4m(afar.),Karavd-baddm  (Quz.), 
History,  Uses,  &C.— Almonds  are  mentioned  in  th& 
Book  of  Genesis  as  having  beea  carried  into  Egypt  from, 
Palestine  as-a  presentby  the  sons  of  Israel ;  they  are  frequently 
noticed  by  Theophrastus* ;  Dioscoridest  describes  the  use, o£ 
the  root,  seeds  and  gunk  of  the- bitter  almond  tree  as  medicinal 
agents.  Pliny  also  was  acquainted  with  almonds  and  the 
almond  tree  (amygdala),  t    He,  as-well  as  Celsus  and  Columella, 

^~~       ♦  H.  P.  I.  IS.  19,  21. 285 II.  3;  VII.  W;  IX.  1. 

t  DiM'i-.  !*<♦   tPUnaS,  24*23,  25. 
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^P&bUl  of  '  nux  amara^  '  the  bitter  almond' ;  almonds  were  aho 
called  AvellavuB  Qrteae  and  Kuees  Oraeoi  hj  Latin  writers. 
Mach  interesting  information  baring  regard  to  the  ancient 
history  of  almonds  in  Europe  may  be  fonnd  in  the  Pharmacol 
graphia.  In  India  the  almond,  tbongh  probably  indigenons 
to  Cashmere  and  the  Himalayas,  does  not  appear  to  have 
attracted  the  same  attention  as  in  Europe.  In  some  Sanskrit 
works  it  is  mentioned  under  the  name  of  Badama,  the  same 
name  which  it  bears  in  Persia,  where  the  tree  is  rery 
common  and  the  fruit  much  used.  When  the  Mahometans 
settled  in  India,  almonds  were  probably  for  the  first  time 
introduced  into  the  southern  and  centra]  parts  of  the  country 
as  an  article  of  commerce  from  Persia  and  Afghanistan. 
Arabic  and,  Persian  writers  on  Materia  Medica  discossr  their 
'  properties  at  considerable  length.  The  uses  to  which  they  put 
sweet  almonds  are  essentially  the  same  as  with  ns.  Almonds 
are  chiefly  cultivated  in  the  districts  of  Yezd  and  Kirman  in 
Persia  and  the  more  temperate  parts  of  Afghanistan. 

The  author  of  the  Makhzan^eUcuLwiya  mentions  two  kinds 
of  sweet  almond,  the  thick-shelled  and  the  thin  or  Kaghazi 
(Amandes  des  dames  or  Atnandes  SuUaneSg  fV.).  He  describes 
the  method  of  extracting  the  perfumes  of  flowers  by  means  of 
almonds  placed  in  contact  with  them,  and  says  that  the  oil 
being  afterwards  expressed  retains  the  perfume.  He  also 
notices  the  use  of  the  burnt  shells  as  tooth  powder,  and  of 
the  unripe  fruit  {Chugala)  as  .an  astringent  application  to 
the  gums  and  mouth.  Bitter  almonds  {Louz-^murr)  are 
described  by  Mahometan  writers  as  attennant  and  detergent ; 
they  are  recommended  both  internally  and  externally  for  a 
variety  of  purposes.  As  a  plaster  made  with  vinegar  they  are 
used  to  relieve  neuralgic  pains  ;  as  a  collyrium,  to  strengthen 
the  sight;  in  emulsion  with  starch  and  peppermint,  to  aUay 
cough.  They  are  also  considered  to  be  lithontriptic  and  diu- 
retic, and  of  nse  for  removing  obstructions  of  the  liver  and 
spleen ;  applied  to  the  head  they  kill  lice ;  as  a  suppository  they 
relieve  pain  in  diflScnlt  menstruation;  as  a  poultice  they  are  a 
valuable  application  tp  irritable  sores  and  sidn  eruptions.     The 
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root  of  the  tree  ia  described  as  discutient  and  alterative ;  it  ii 
used  both  internally  and  externally.  The  gum  vrith  that  of 
the  plum  tree,  known  in  Bombay  as  *'  Badwmi  gmid/'  is  one 
kind  of  Hog  gum  or  Gnm  Bassora  of  European  commerce, 
and  is  used  in  the  East  as  a  cheap  substitute  for  more  soluble 
gums.  The  oil  of  almonds  is  not  an  article  of  commerce  in 
India.  . 

Description,  &C. — For  a  description  of  the  fruifc  we  may 
refer  the  reader  to  standard  botanical  works.  Persian  almonds 
are  inferior  in  appearance  to  Jordan  almonds ;  they  may  be 
classed  with  those  known  in  London  as  Valencia  and  Sicily. 
Almonds  should  have  a  perfectly  bland,  sweet,  nutty  flavour . 
when  the  outer  brown  skin  has  been  removed.  They  contain 
no  starch ;  the  skin  is  astringent  from  the  presence  of  tannic 
matter.  Bitter,  almonds,  except  in  taste,  have  the  same  phy- 
sical characters  as  sweet  almondsi 

Chemical  cotnjw^i^ion.— The  following  represents  the  mean 
proximate  composition  of  almonds  from  analyses  by  Fleury, 
Konig  and  Kranch  :— 

Water         .,.         ...        5*39    percent. 

Nitrogenous  matter  24*18    *      „  . 

Fat  ••.       *  •••         •••         •«•         5o'd8  „ 

Non-nitrogenous  extractive         .•.  7*28  •       „ 

Cellulose     ..«        .••         • 6*56  „ 

AflJU  •••  •••  •••  •••  M*l^D  ,, 

When  dried  thoy  contain  56*86  per  cent,  of  fat  and  4*08  per 
cent,  of  nitrogen.  Fleury  found  that  the  total  amount  of  sugar, 
dextrin  and  mucilage  was  6*29  per  cent.,  the  last  mentioned 
constitiiient  being  present  in  very  small  amount.  Almond  oil 
is  more  thickly  fluid  than  poppy  seed  oil,  but  more  thinly 
fluid,  than  olive  oil,' it  is  clear  and  odourless,- pale  yellow  in 
colour,  and  possesses  a  very  agreeable  mild  taste.  At  — ]  O^G* 
the  oil  becomes  thick,  at —  16®  0.  it  assumes  a,  white  turbidity, 
and  at  —  20®  C.  it  solidifies  to  a  white  butter.  At  20<»  C.  it 
has  a  specific  gravity  of  0'917  and  at  15®  0.  0-919.  Exposed 
to   air  the  oil  readily  turns  rancid,  and  acquires  a  disagreeable 
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taste  and  odour,  and  a  higher  specifio  grayity.  According  to 
Allen  almond  oil  consiata  chiefly  of  triolein,  more  or  less  tripal- 
mitin,  and  probably  its  homolognes  being  also  present ;  it  is  also 
stated  to  contain  traces  of  cholesterin,  and  to  be  thus  distin* 
gni&hed  from  p(^py^  sesame,  rape  and  olive  oil.  By  pressure 
sweel  almonds  yield  on  an  average  45  per  cent,  of  oil^  and  bitter 
almonds  38  per  cent.  (Brcmnt) 

Bitter  almonds  contiAin  a-  glncoside  called  Amy^diaUn,  (7^ 
H'^  NO*  S  Cind  a  neutral  principle  called  emulsin  or  synaptose — 
also  a  constituent  of  sweet  almonds — which  possesses  the  power 
of  acting  as  a  ferment  on  the  amygdalin  in  the  presence  of  water^ 
converting  it  into  benzoic  aldehyde  (oil  of  bitter  almonds), 
hydrocyanic  acid  and  glucose.  By  boiling,  however,  the  bydro  * 
lytic  power  of  emulsin  is  destroyed.  The  presence  of  amygdalin 
is  not  confined  solely  to  bitter  almonds,  it  is  present  also  to  a 
small  extent  in  sweet  almonds,  an^  in  many  plants,  chiefly 
belonging  to  the  Aniygdalacesa,  Drupaceaaand  Pomaceso  :  bitter 
almonds  contain  2*8.  to  4  per  cent. ;  peach  kernels  2'Sh  per- 
cent. ;  cherry  kernels  '82  per  cent.  *  plum  kernels  '96  per  cent.; 
and  apple  pips  '6  per  cent.  Amygdalin  also  occurs  in  other  parts 
of  these  plants  \  also  in  the  leaves  of  the  Oeraswf  Laurocerasus  ; 
in  the  barky  flowers,  and  leaves  of  the  Prvnus  Padus ;  in  the 
seeds  and  bark  ofSorbus  Aucaparia,  in  the  hawthorn,  &c. 
All  these  portions  of  the  plants  yield  oil  of  bitter' almonds, 
containing  hydrocyanic  acid  on  distillation  with  water.  The 
shrubby  members  of  the  8pir(Ba.  family  yield  a  distillate  which- 
contains  hydrocyanic  acid,  but  it  has  not  been  decided  whether 
the  hydrocyanic  acid  thus  yielded  is  derived  from  amygdalin*: 
Similar  remark  also  apply  to  the  hydrocyanic  acid  present  in  the 
sap  of  the  bitter  cassava,  from  which  arrowroot  is  prepared  :  in 
the  Chardenia  ^ranthemoides,  in  the  fruit  of  the  Ximenia 
americana,  in  Ipomcea  disseeta  and  AgWricus  oreades,  while  the 
seeds  of  the  Vicia  sativa,  which  do  not  contain  amygdalin 
yield  both  ben^ic  -  aldehyde  an4  hydrocyanic  acid;  benzoic 
aldehyde  being  also  found  in  the  germinating  seeds  of  cross« 
According  to  Frerichsand  Wohler  amygdalin  is  not  poisonous  : 
bat  Moriggia  and  Ossi  assert  that  the  principle  ej^erts  a 
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poisonous  action^  even  in  the  abaonce  of  emolsin,  especially  on 
graminivora.  (Ber.  DeuUch.  Cherry.  Oes.  IX,  198.)  being  also 
found  in  the  germinating  seeds  of  cress..  Benzoic  aldehyde-  or 
oil  of  bitter  almonds  is  prepared  on  the  large  scale  by  distilling 
with  water  the  residue  of  bitter  almond  cake  left  after  expres- 
sion of  the  fixed  oil^  the  yield  being  '9  per  cent,  on  the  pressed 
re^idae^  while  on  the  large  scale  the  amount  is  '74  to  1*67  per 
cent.,  or  '42  to  '95  parts  per  100  of  unpressed  bitter  almonds, 
the  variations  in  yield  beipg  attributed  chiefly  to  the  varying 
amount  of  amygdalin  present.  The  crude  oil  of  bitter  almonds 
contains,  according  to  Brannt,  13  per  cent,  of  anhydroaa 
hydrocyanic  acid.  When  pure  it  is  coloarless,  and  has  a 
specific  gravity  at  1$®  0.  of  1"0430.  For  further  particulars 
regarding  the  chemistry  of  the  principles  present  in  bitter 
almonds,  we  would  refer  the  reader  to  Watt's  Dictionary  of 
Chemistry,'  2nd  Edition,  and  to  Roscoe  and  Schorlemmer's 
Treatise  on  Organic  Chemistry,  from  which  sources  the  greater 
part  of  our  information  has  been  abstracted. 

Commerce, — Almonds  are  imported  into  Bombay  from  the 
Persian  Gulf  in  large  quantities  (16,000  to  20,000  cwts.  an- 
nually). Value,  Abushahri,  Rs.  4  per  Surat  maund  of  87i  lbs.; 
Kaghazi  (thin  shelled),  Bs.  12;  Bunderi,  of  handsome  appear- 
ance but  haying  small  kernels,  Bs.  3§;  Asmant,  Rs.  Sf. 
Almonds  are  also  largely  imported  into  India  from  Cabal. 

In  addition  to  bitter  almonds,  the  natives  of  the -East  use.  the 
following  drugs  which  yield  hydrocyanic  acid:-^ 

Prunus  Mahalib,  -Linn.,  Gdvala  or  Gahula  {Indian), 
Mahalib  (Arab.),  Paiwand-i-miryam  (Per«.),  a  native  of  Central 
Asia  and  Europe,  and  the  Qu^not  or  Malague  of  the  French. 
The  kernels. 

Prunus  Pudum,  Eoa?t.,  Padma-kashtha  (Irii.),  a  native 
of  Central  Asia.    The  bark. 

Prunus  Sp.'?  AlfibSlo  (Ind.).    The  stones. 

The  first  drug  consists  of  small  almonds  of  a  pale  buS  colour, 
the  skin  is  thin  and  marked  with  longitudinal  veins ;  amongst 
them  a  few  entire  stones  may  be  found,  these  have  very  fragile 


568  R08ACE2E. 

sliells  of  a  pointed  oteI  shape^  aboat  -^  of  an  incli  long 
and  /if  broad.  The  almonds  when  chewed  have  a  strong 
fiavoor  of  hydrocyanic  acid ;  they  are  the  v^Wo  (MahaUb)  of  the 
Arabian  physicians. 

The  second  drng  consists  of  the  smalls  branches  of  the  tree, 
nsaally  |  of  an  inch  or  less  in  diameter,  bat  sometimes 
mach  larger,  the  bark  of  which  evidently  contains  amygdalin. 
It  is  described  as  cooling  and  tonic. 

The  third  drag  has  exactly  the  appeara&ce  of  common  cherry 
stones,  the  kernels  of  which  contain  the  elements  of  hydrocyanic 
acid.  It  is  the  Ktpcuna  of  the  Greeks  and  the  is^y.jJ^  ( Alu-bd* 
aU)  of  Mahometan  writers  on  Materia  Medica,  Aldbala  being 
an  Indian  corraption  of  the  name*  Mahometan  physicians 
describe  these  drags  as  strengtheners  of  the  nervous  system, 
and  antilithics, 

PRUNUS  INSITITIA,  Suds.  var.  bokariensis. 
The  Bokhara  plum  (^njf.), 
Hab. — Central  Asia.     The- dried  fruit. 
Vernacular. — ^Alu-bokhara  (Iwd.),  Alpogada-pazham  (Tarn.), 
Alpogdda-pandlu  {TeL). 

Description,  Uses,  &C. — The  Bokhara  plum  in  a  dry 
state  is  commonly  met  with  in  Indian  bazars,  being  used  much 
as  prunes  are  with  us  iu  Europe.  It  may  be  considered  the 
officinal  prane  of  India,  and  may  be  made  use  of  in  the  prepa- 
ration of  confection  of  Senna,  and  for  any  other  purpose  to 
which  prunes  are  applicable.  The  author  of  the  Makhzan-eU 
admya,*  after  noticing  several  kinds  of  plum  which  are 
common  in  Persia  and  the  neighbouring  countries,  goes  on  to 
say  that  for  medicinal  purposes  the  amber-coloured  Bokhara 
plum  is  to  be  preferred.  He  describes  it  as  sub-acid,  cold  and 
moist,  digestive  and  aperient,  especially  when  taken  on  an 
empty  stomach,  useful  in  bilious  states  of  the  system  and  heat 
of  body.  The  root,  he  says,  is  astringent,  and  the  gum  a 
substitute  for  Gum  Arabic,  and  often  called  Persian  gum 
*  Conf  .  Makhzan,  article  j^W^ 
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He  also  notices  the  wild  plum  (probably  P.  s'pinoaa),  and  says 
that  a  kind  of  dry  cake  is  prepared  from  the  pulp,  and  used 
medicinally  on  account  of  its  acid  and  astringent  qualities;  and 
an  astringent  kind  of  plum  from  Damascus  which  the  Turks 
call  Fakumilas,  evidently  a  corruption  of  the  Greek  KOKicvfirfkea^ 
see  Dioscorides  (i.,  142)  and  Theophrastus  (H.  P.  IV.  2, 10), who 
describe  prunes  as  coming  from  Damascus.  Pliny  mentions 
twelve  kinds  of  plum  (15,  12),  and  also  notices  the  medicinal 
use  of  the  leaves  as  an  astringent  and  the  fruit  as  an  aperient. 
(23,66.) 

The  Bokhara  plum  as  met  with  in  commerce  is  about  the 
size  and  shape  of  the  dry  prune  of  Europe,  but  of  a  lighter 
colour,  the  skin  having  been  removed ;  it  is  very  acid,  but  on 
the  addition  of  a  little  sugar  the  taste  is  agreeable  and  refresh- 
ing. Prunes  contain  free  malic  acid,  sugar,  and  albuminoid 
and  pectic  substances ;  what  the  supposed  laxative  principle  is 
has  not  been  determined. 

Chemical  composiiion. — The  dried  Bokhara  plum  as  sold  in 
the  bazars,  deprived  of  seeds,  has  the  following  percentage 
composition :— * 

Moisture  in  vacuo   over  sulphuric 

acid 6*24     per  cent. 

Ash 3-39  „ 

Extractive  matter  soluble  in  boiling 

water  74-10  „ 

Ash  in  extractive  matter  . .' 4*58  „ 

Principles  precipitated  by  absolute 

alcohol  from  aqueous  extract    ...  12*68  „ 

Ash  in  absolute  alcohol  precipitate.       *226        „ 
Saccharine     matter    possessing    a 
reducing     action     on     alkaline 
copper  solution,  without  previous 

ebullition  with  acids 44-63  „ 

Total   free    and    combined    citric 

acid 3*05  „ 

Total    free    and    combined    malic 

acid 1-98         „ 

73 
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The  total  alkalinity  of  the  ash  expressed  as  EHO  was 
equal  to  61*76  per  cent,  calcolated  on  the  ash :  the  alkalinity 
of  the  aqaeons  extractive  ash  calculated  in  a  similar  manner 
being  equal  to  44*44  per  cent,  of  KHO.  The  total  free  acidity 
of  the  fruit  expressed  as  Na  HO  was  equivalent  to  3*80  per  cent. 

Commerce. — The  imports  of    Aln  Bokhard  into   India  are 
coDsiderable^  as  it  is  much  used  as  an  article  of  diet.     Valne^ 
Rs.  8  to  12  per  Surat  maundof  37i  lbs.    He  price  varies  with 
the  quantity  in  the  market ;  there  is  but  little  difference  in  ' 
quality. 

HAGENIA  ABYSSINICA,  Lam. 

Fig. — Bentl,  and  Trim.  L  102. 

Hab.—r Abyssinia.     The  flowers. 
Vernacular. — Kassu  {Guz.) 

History,  Uses,  &C. — This  drug  appears  not  to  have 
been  known  in  India  until  within  the  last  quarter  of  a  century, 
when  a  demand  for  it  in  Europe  having  sprung  up,  it  began  to 
be  imported  into  Bombay  from  Abyssinia  t7i5  Aden.  The  use 
of  the  flowers  as  an  anthelmintic  by  the  Abyssinians  was  first 
made  known  by  Bruce  in  1773.  In  1811  the  plant  was  de- 
scribed by  Lamarck,  who  n^med  it  Hagenia,  in  honour  of  Dr. 
Hagen  of  Konigsberg.  The  name  of  Brayera,  which  it  also 
bears,  was  given  it  in  honour  of  Brayer,  a  French  physician 
of  Constantinople,  who  wrote  a  pamphlet  upon  its  use  as  an 
anthelmintic.  In  1850  it  was  introduced  into  EnropOj  and  in 
1864  it  became  official  in  the  British  Pharmacopoeia.  At  the 
present  time  the  imports  into  Bombay  are  declining,  and  there 
appears  to  be  very  little  demand  for  the  drug  in  Europe.  M. 
W.  Schimper,  Governor  of  Adoa,  in  an  excellent  article  upon 
Cousso,  mentions  several  other  vermifages  used  by  the  Abys- 
sinians— inz.,  Habbi-tchogo,  bulbs  of  Oxalis  anthelmintiea ; 
Habbi-tsalim,  Jasminium  florihundvm ;  Bolbidd,  Celoaia  ado' 
ensie  ; '  Musenna  or  Mus^na,  bark  of  Albizzia  anthelmintiea, 
from  which  M.'  Thiel  has  extracted  Musdnine ;  Saoria,  seed  of 
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Maesa  picta  or  lanceolata  ;  Angogo  or  Ogkert,  Silene  macto^ 
solen  ;  Tatz^  or  Zareh^  fruit  of  Myrsine  afrtcana, 

Kousso  h^s  been  employed  from  time  immemorial  in  Abys- 
sinia for  the  expulsion  of  tape-worms,  which  there  prevail 
extensively.  But  it  is  stated  by  Johnson  that  its  operation 
is  so  severe  that  it  often  produces  miscarriages,  and  even 
death,  in  pregnant  women.  In  Europe  it  is  said  sometimes 
to  have  occasioned  severe  colic,  but  generally  its  operation  is 
not  distressing,  and  consists  only  of  slight  nausea,  followed  by 
feculent  and  then  by  liquid  stools.  According  to  Arena,  these 
diflFerences  depend  upon  an  alteration  which  the  resin  undergoes 
by  time.  Of  all  the  remedies  for  tape- worm  (Ttsnia  solium,  T. 
bothriocephaliLs)  ^nouQ  is  more  efficient  or  certain,  provided 
that  the  flowers  are  fresh,  but  they  deteriorate  rapidly.  The 
parasite  is  generally  discharged  dead. 

The   Abyssinian   mode  of  using  it  is   thus   described :    An 
infusion  is  made  with  water  or  beer,  or  the  flowers  are  mixed 
I  with  honey  to  the  amount   of  from  4  to  6  drachms,  and  the 

j  whole  is  taken  in  the  morning,  fasting,   and  no  food  is   eaten 

during  the  day.  Generally,  the  worm  is  discharged  in  the 
course  of  24  hours  without  purging,  pain,  or  colic.  This 
description  by  Aubert  and  by  Bngleman,  contradicts  the  one 
given  above.  In  Europe  and  in  this  country  an  infusion  is 
prepared  with  2  drachms  of  the  powdered  drug  in  4  fluid  ounces 
of  boiling  water,  which,  when  cold,  is  drunk  without  having 
been  strained.  Kraus  recommends  25  Gm.  (3vi)  in  lemonade 
on  an  empty  stomach,  and  followed  an  hour  later  by  castor  oil. 
As  its  taste  and  smell  are  disagreeable,  resembling  somewhat 
those  of  senna  tea,  it  has  been  proposed  to  administer  the 
powder  in  granules  made  with  sugar  and  swallowed  with 
some  aromatic  infusion.  The  following  mode  of  preparing 
the  dose  has  been  recommended :  Treat  by  displacement  i 
.  ounce  of  kousso  in  powder  with  6  drachms  of  boiling  castor  oil 
and  1  i  ounces  of  boiling  water.  Express  the  liquid,  and  make 
an  emulsion  with  it  and  the  yolk  of  egg;  add  40  drops  of 
sulphuric  ether,  sweeten,  and  flavour  with  oil  of  anise.  This 
emulsion  should  be  taken,  fasting,  at  one  dose.     In  all  cases 
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the  patient  should  fast  the  day  before   nsing  the  •  medicine. 
( Stille  and  Maisch, ) 

Description. — The  panicles  are  about  12  inches  long, 
much  branched ;  axis  and  branches  zigzag,  hairy,  and  glan- 
dular, each  branch  supported  by  a  ciliate  sheathing  bract; 
flowers  very  numerous,  i  to  i  inch  broad,  each  with  two  large 
roundish  membranous-veined  bracts  at  the  base,  which  are 
green  in  the  stamina  te  flowers,  but  become  purplish -red  in  the 
pistillate  flowers ;  calyx  shortly  stalked,  top-shaped,  hairy,  and 
with  ten  membranous  and  veined  segments  arranged  in  two 
alternating  whorls.  The  sepals  of  the  outer  whorl  of  the  male 
flowers  are  greenish-yellow,  small,  and  ne&rly  linear ;  but  in 
the  female  flowers  they  are  finally  about  f  inch  long,  and 
much  larger  than  the  inner  row  of  sepals,  and  when  fuUy 
developed  are  obovate  and  of  a  red  color.  The  five  linear 
petals  are  inconspicuous  and  much  shorter  than  the  inner 
sepals,  with  which  they  alternate.  Stamens  between  fifteen 
and  thirty,  very  small  and  shrivelled  in  the  female  flowers', 
equalling  the  petals  in  the  male  flowers,  inserted  in  the  con- 
tracted throat  of  the  calyx.  Carpels  two,  or  occasionally  three, 
distinct,  enclosed  in  the  calyx  tube;  styles  pi*ojecting  from  the 
tube;  fruit  a  small  membranous  achene,  pointed  by  the  persis- 
tent short  base  of  the  style,  and  containing  a  straight  fleshy 
embryo  with  two  plano-convex  cotyledons. 

The  female  inflorescence  being  most  frequently  collected, 
the  commercial  article  should-  have  a  pale  brownish-red  hue, 
and  is  often  distinguished  as  red  kousso.  It  is  collected  before 
the  fruit  has  ripened,  and  either  the  entire  inflorescence  is 
dried  loosely,  or  before  quite  dry  a  number  of  panicles  are 
formed  into  cylindrical  rolls,  measuring  about  10  to  20  inches 
in  length,  weighing  about  4  to  8  ounces  and  tied  by  split 
culms  of  Cyperus  articulatus ;  the  loose  panicles  .are  usually 
much  broken.  The  male  inflorescence  has  in  the  dry  state  a  * 
light  greenish-brown  colour,  and  is  sometimes  known. as  kousso- 
eseU.  The  odour  of  both  varieties  is  not  strong,  but  pleasant', 
and  tea-like ;  the  taste  is  gradually  developed,  mucilaginous, 
bitterish,  acrid,  and  disagreeable*      {Stille  and  Maisch,) 
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Chemical  composition. — According  to  Wittsfcein  (1840), 
koasso  contains  as  principal  constitaents  6*25  per  cent,  of  a 
bitter  acrid  resin  and  24*4  per  cent,  of  tannin,  congisting  of 
two  kinds;  he  also  obtained  15*71  per  cent,  of  ash  and  some 
tasteless  resin,  besides  the  common  constitaents^  chlorophyll, 
wax,  sugar,  and  gum.  The  acrid  resin  appears  to  be  the  medi- 
cinally active  principle,  and  has  been  variously  called  brayerin,- 
kwoaein,  koussin,  and  kosin.  As  prepared  by  Dr.  C.  Bedall  (1872) 
by  Pavesi's  process,  it  was  found  to  be  an  efficient  taenifuge* 
Kousso  is  repeatedly  treated  with  alcohol  to  which  slaked  lime 
has  been  added  ;  the  residue  is  boiled  with  water,  the  different 
liquids  mixed,  filtered,  and  distilled,  s^iid  the  remaining  liquid 
treated  with  acetic  acid,  which  separates  about. 3  per  cent,  of 
koussin  as  a  white  fiocculent  precipitate.,  becoming  denser  and 
resin-like  and  on  drying  yellowish  or  at  a  higher  temperature 
brown  J  in  larger  quantities  it  .has  a  peculiar  odour  of  Russian 
leather,  a  persistent  bitter  and  acrid  taste,  and  is  of  a  distinct  . 
crystalline  appearance  when  viewed  under  the  microscope.  Dr. 
B.  Merck  has  subsequently  further  purified  it,  probably  by 
crystallizing  it  from  boiling  alcohol.  Pliiokiger  and  E.  Bury 
(J874)  describe  it  as  forming  yellow  rhombic' crystals,  which 
are  readily  soluble  in  benzol,bisulphide  of  carbon,  chloroform, 
and  ether,  less  freely  in  glacial  acetic  acid^  sparingly  in. cold 
alcohol,  and  are  insoluble  in  water;  alkalies  dissolve  it  readily 
and  acids  precipitate  it  again;  it  fuses  at  142^  G.  and  congeals 
.to  a  transparent  yellow  mass,  which  when  touched  with  a  trace 
of  alcohol  is  converted  into  stellate  tufts  of  crystals;  its  com-, 
position  is  0^'H^^O'°,  and  it  is  probably  an  ether  of  isobutyrio 
acid.  M.  Liotard  regards  the  active  principle  as  an  acid ;  it 
combines  with  alkalies  and  oxide  of  lead.  Prof.  Buchheini 
found  this  pure  kosin  to  be  very  inferior  in  its  anthelmintic 
action. 

By  distillation  with  water,  kousso  yields  traces  of  valerianic 
and  acetic  acids  and  a  little  solid  volatile  oil  having  the  odour 
of  the  drug  and  without  any  taenif^ige  properties.  (Stille  and 
Maisch,) 
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ROSA  DAMASCENA,  Miller. 

Fig. — Miller  Laur.  Bos,  t.  38.  Damask  Rose  (Eng.),  Rosier 
de  Damas  (Fr,). 

Hab. — ^Syria.  Cultivated  in  India.  The  petals,  stamens, 
and  essential  oil.  ' 

Vernacular, — Gulab-ke-pldl  (Hind.),  Gulappu,  Irojappu 
{Tarn,),  Gulap-phdl  (Beng.)^  Roja-puvoa,  Gula-puvou  (Te/.), 
Gulabi-huvou  {Can.)j  Gulapha-cha-phdla  {Mar.),  Gulab-nu-phiU 
{Guz.). 

History,  Uses,  &C. — Roses  are  mentioned  by  the  old- 
est Greek  writers^  and  among  the  ancients  were  sacred  to 
Dionysus  and  Aphrodite.  Under  the  Romans  one  of  the 
principal  Bacchic  festivals  was  called  '  Boaalia/  and  roses  were 
used  on  all  festive  occasions.  The  famous  rose  gardens  of 
Midas  were  situated  in  Macedonia,  the  modern  Bulgaria,  still 
famous  for  the  production  of  Otto  of  Roses.  The  Rose  has 
^iven  rise  to  innumerable  solar  myths  both  in  the  fJast  and  in 
the  West,  one  of  the  prettiest  being  the  well-known  •  story 
of  Gul-i-Bakawli.  Dioscorides  mentions  the  astringent  proper- 
ties of  rose  petals,  the  use  of  their  ash  as  a  collyrium,  and  the 
medicinal  use  of  the  stamens.  The  Sanskrit  names  for 
different  kinds  of  roses  appear  to  be  modern,  Satapattri 
(centifolia)  being  the  name  for  R.  damascena.  The  variety 
known  as  the  Bengal  rose,  (R.  involucrata)  with  a  white 
flower  not  unlike  the  English  dog  rose  in  appearance,  is  of 
interest,  as  its  perfume  is  quite  distinct  from  that  of  ordinary 
roses,  and  is  like  that  of  the  jargonelle  pear,  due  probably  to 
the  presence  of  amyl  acetate. 

Pliny  (21,  10,)  describes  twelve  varieties  of  the  Rose,  and 
(21,  72,)  thirty-two  remedies  derived  from  them.  Under  the 
name  of  Ward  the  following  kinds  of  rose  are  noticed  in  Arabic 
and  Persian  works  :t— White  wild  rose,  Red  wild  rose.  Red  garden 
rose,  Yellow  wild  rose,  Yellow  garden  rose,  Dalik  or  Dog  rose. 
White  cluster  rose,  and  a  wild  rose  called  Ward-eWhamak,  the 
petals  of  which  are  described -as  yellow  outside  and  red  within. 
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Of  these  the  red  garden  Rose  appears  to  be  the  E.  damascena 
which  is  cultivated  both  ia  Persia  and  India  for  officinal  pur- 
poses, and  is  the  kind  from  which  Bosewater  and  Oil  of  Roses 
are  usually  obtained.  In  India  Rose  buds  are  preferred  for 
medicinal  use^  aa  they  are  more  astringent  than  the  expanded 
flowers ;  they  are  considered  to  be  cold  and  dry,  cephalic,  car- 
diacal,  tonic  and  aperiient,*  removing  bile  and  cold  humours  3 
externally  applied  the  petals  are  used  as  an  astringent.  The 
stamens  are  thought  to  be  hot,  dry  and  astringent,  and  the 
fruit  is  credited  with  similar  properties.  Notices  of  the  fruit 
of  jB.  cdnina  will  bo  found  in  Arabic  works  under  the  name  of 
Dalik.  The  Rose  stamens  (Tukm-i-gul  or  Rose-seed)  of  the 
Hshops  are  supposed  to  be  derived  from  this  plant,  but  are 
really  those  of  R,  damascena;  the  ancients  also  called  the 
stamens  seed.-  Pliny  says  :  "In  the  flower  there  ia  the  seed  as 
distinguished  from  the  filaments,'^  and  again,  "  As  to  the  seed 
of  the  rose  the  best  is  that  which  is  of  a  saffron  colour.*'  The 
following  prepara^tions  made  with  the  petals  of  22.  damascena 
are  used  as  medicaments  : — 

Duhn-i'ward'i-khim, — A  fatty  oil    made  by  exposing  Rose 

leaves  and  sweet  oil  to  the  sun  and  then  filtering.f 

Duhn-i^ward'i^mathiikh, — A   similar    preparation   made   by 

heating  the  petals  with  sweet  oil  over  the  fire.     Both  of  these 

oils  are  considered  to  be  deobstruent,  astringent  and  aperient ; 

they  are  also  recommended  in  poisoning  by  caustic  alkalies. 
Oulkand.-^L  conserve  made  from  eqaal  parts  of  Rose  petals 

and  white  sugar  beaten  together;  it  is  considered  tonic  and 

fattening,  .and  is   much  used   by  women    and    old    people. 

Ibn  Sina  says  that  he  cured  a  consumptive  young  woman 

with   it.     To   this  preparation   Oannabis  indica  is  sometimes 

added  in  India. 

Oulangabin. — A  similar  preparation  made  with  honey  and 

considered  to  have  much  the  same  properties. 

*  For  an  aperient,  the  dried  buds  are  boiled  with  rice,  and  gbi  and  sugar 
are  added, 
t  The  p6divov  ZXaiov  of  the  Greeks.    Conf.  Dies,  i.,  44. 
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Oulib. — Bosewaier  is  largely  used  in  native  practice  in 
inacli  the  same  way  as  orange  flower  water  is  by  the  French. 

Oulib-ka'attar.'-TOtto  of  Roses,  having  properties  similar  to 
those  of  Bosewater,  is  made  in  Persoa  and  India,  but  not  in 
sufficient  quantity  to  supply  the  Indian  market ;  a  good  deal 
has  therefore  to  be  imported  from  Turkey.  Bosewater  is 
manufactured  in  Bengal  and  the  Punjab,  and  a  large  quantity 
is  imported  from'  Persia.  An  account  of  the  preparation  of 
Bosewater  and  otto  at  Ghazfpur  in  Bengal  will  be  found  in  the 
Bengal  Dispensatory,  It  appears  that  the  common  native  still 
is  used  (this  is  simply  a  rough  form  of  alembic  without  a  con- 
densing worm),  and  that  one  hundred  thousand  roses  produce 
about  100  bottles  of  Bosewater.  Otto  is  only  made  in  cold 
weather.  To  obtain  it  the  Bosewater  is  exposed  to  cold  in  shallow 
vessels,  a  thin  film  forms  upon  the  surface,  and  is  removed  with 
a  feather.  One  hundred  thousand  roses  are  estimated  to  pro- 
duce about  1 80  grains  of  otto.  Otto  is  said  to  have  been  first 
discovered  in  India  by  Ndr-i-jehan  Begum,  A.D.  1 61 2.  On  the 
occasion  of  her  marriage  with  the  Emperor  Jehangfr,  the 
Queen  is  said  to  have  observed  a  scum  upon  the  surface  of  the 
Bosewater  with  which  the  canals  in  the  gardens  of  the  palace 
had  been  filled,  and  ordering  it  to  be  collected  found  it  to  have 
a  delicious  fragrance.  For  an  interesting  history  of  otto  and 
its  introduction  into  Europe  the  Pharmaeographia  may  be 
consulted.  Colonel  Polier  (As,  Bes.  t\,  332),  who  describes  the 
process  of  preparing  otto  in  India,  as  conducted  by  himself, 
says : — "  The  colour  of  the  attar  in  different  years  varies  greatly 
when  obtained  from  roses  grown  on  the  same  ground.  Emerald- 
green,  bright  yellow,  or  reddish  attar  is  often  seen.  The 
calyx  may  be  left,  as  it  does  not  affect  the  quality  of  the  oilj 
or  impart  any  colour  to  it.  The  yield  in  the  most  favourable 
seasons  is  3  drachms  per  100  lbs.  of  rose  leaves. 

Description. — B.  damascena  is  a  shrubby  plant,  with 

numerous  unequal  strong  prickles,  dilated  at  the  base ;  leaflets 

5  to  7,  ovate,  stiffish  ;  flower-bud  oblong,  sepals  deflexed  after 

he  flowers  have  opened ;  tube  elongated,  often  dilated  at  the 
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top;  frait  ovat^,   pulpy ;   calyx  and  pedancles   glandalosely 
hispid,  viscous;  colour  of  flower  light  red. 

Chemical  composition. — Pure  oil  of  roses  carefully  distilled  is 
at  first  colourless,  but  quickly  becomes  yellowish.  Its  spe- 
cific gravity  at  22^-9  C.  is  -870  and  its  boiling  point  228^-8  C, 
it  solidifies  at  ll^'l  to  10^1  0.,  and  is  solable  in  absolnte 
alcohol  and  in  acetic  acid«  (Brannt,)  Rose  oil  is  a  mix- 
ture of  a  liquid  constituent  containing  oxygen,  and  a  hydrocar- 
bon or  stearopten,  0^  H*",  which  is  not  altered  by  boiling  with 
alcoholic  potash,  and  which  is  entirely  destitute  of  odour.  From 
the  Turkish  oil  it  may  be  obtained  to  the  extent  of  12  to  14  per 
cent.,  in  the  German  oil  it  is  present  to  the  extent  of  32  to  34 
per  cent.  The  liquid  portion  of  Rose  oil  has  not  yet  been 
obtained  entirely  free  from  the  stearopten.  To  isolate  the 
stearopten,  Messrs.  Schimmel  heated  fifty  grams  of  oil  with  500 
grams  of  75  per  cent,  spirit  to  a  temperature  of  70®  to  80®  C, 
upon  cooling,  the  stearopten  separated  almost  entirely.  It 
was  then  removed  from  the  liquid  and  treated  similarly  with 
200  grams  more  of  75  per  cent,  spirit,  and  this  operation 
was  repeated  until  the  stearopten  was  obtained  perfectly 
odourless. 

Rose  oil,  from  which  the  stearopten  has  been  removed  in 
the  above  described  manner,  is  perfectly  liquid  at  0°  C. ;  but 
when  placed  in  a  cooling  mixture  it  solidifies  to  a  gelatinous 
mass,  showing  that  it  is  not  quite  free  from  stearopten. 
This  liquid  oil  is  described  as  having  an  extraordinarily  fine 
and  powerful  odour,  and  as  presenting  the  advantage  that 
when  used  dissolved  in  spirit  it  does  not  give  rise  to  any 
crystalline  separation. 

If  cautiously  melted  by  the  warmth  of  the  sun,  the  stearop- 
ten forms  on  cooling  microscopic  crystals  of  very  peculiar 
shape.  Most  of  them  have  the  form  of  truncated  hexahedral 
pyramids,  not  however  belonging  to  the  rhombohedric  system, 
as  the  angles  are  evidently  not  equal;  many  of  them  are  oddly 
curved,  thus  §.  Examined  under  the  polarizing  microscope, 
these  crystals  from  their  refractive  power  make  a  brilliant 
73 
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object.     (Messrs.  Schimmel  ^  Co.'s  April  Bericht,  1889;  Phar^ 
macographia.) 

Adulterations. — According  to  Brannt,  the  most  usual  and 
reliable  tests  of  the  quality  of  Rose  oil  are  :  its  odour,  its  con- 
gealing point,  and  its  crystallization.  Much  of  the  Persian 
Rosewater  is  diluted  with  water  in  Bombay  before  it  is  sold. 
Pare  otto  is  hardly  to  be  obtained;  it  undergoes  adulteration 
before  it  is  shipped  to  Bombay,  and  on  arrival  is  still  further 
falsified  by  a  large  admixture  of  Sandalwood  oil,  reducing  its 
value  from  Bs.  16  to  Bs.  2  per  tol^.  In  the  preparation  of 
adulterated  otto  in  India  sandalwood  chips  are  added  to  the 
roses  in  the  still. 

We  have  been  unable  to  ascertain  that  otto  is  ever  adulter- 
ated with  Busa  grass  oil  in  India,  nor  do  the  dealers  in  the 
latter  article  appear  to  know  anything  about  its  use  in  Turkey 
for  this  purpose. 

Commerce. — The  Indian  market  is  supplied  with  dry  Boses 
from  all  parts  of  the  table  land ;  both  bads  and  expanded  flowers 
arrive  together,  and  are  valued  at  about  Bs.  4^  per  Surat 
maund  of  37^  lbs.  The  buds  are  separated  and  sold  for  Bs.  7 
per  maund.  The  expanded  flowers  are  worth  only  Bs.  8  per 
maund,  and  are  purchased  for  the  preparation  of  Gulkand. 
Bosewater,  to  the  extent  of  20,000  to  30,000  gallons  annually, 
is  imported  into  Bombay  from  the  Persian  Gulf;  two  qualities 
are  met  with,  Yak-atishi  (once  distilled)  and  Du-atishi  (twice 
distilled).     Value,  Bs.  4  to  Bs.  4 J  per  carboy  of  20  lbs. 

Otto  of  Boses  is  imported  from  Persia  and  Turkey,  and  a 
.  small  quantity  is  made  in  India.  In  Bulgaria,  which  is  the 
chief  seat  of  manufacture,  it  is  packed  in  squat-sbaped  metal 
flasks  holding  from  1  to  10  lbs.,  sewn  ap  in  white  woollen 
cloths.  Their  contents  are  frequently  transferred  at  Con- 
stantinople into  small  gilded  bottles  for  export.  The  value 
of  an  average  harvest  is  from  $3,500,000  to  $4,500,000. 
{Brannt.) 
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PYRUS  CYDONIA,  Linn, 

Fig. — BcTitL  and  Trim.,  t.  106.  Quince  tree  {Eng,), 
Coignassier  commun  (Fr.), 

Hab. — Central  Asia,  cnltivated  in  all  temperate  climates. 
The  seeds. 

Vernacular. — Bihi-danah  (Hind,,  Oiiz.,  Mar.),  Shimai-ma- 
dalaivirai  {Tarn,),  Shima-dilima-vittula  (Te/.),  Shime-dalimbar 
bija  {Can.), 

History,  Uses,  &C. — The  qaince  was  called  by  the 
Greeks  Ohrysomela  and  by  the  Romans  Malum  aureum;  it 
was  sacred  to  Venus.  Plutarch,  states  that  it  was  a  popular 
custom  for  the  bride  to  eat  a  quince  before  mounting  the 
nuptial  couch.  Virgil  in  his  third  Eclogue  has  an  allusion 
to  this  custom  :— 

Malo  me  Galathea  petit,  lasciva  puella, 
Et  fagit  ad  salices. 

According  to  Mattioli  {Be  Plantis)  it  is  considered  in  Spain 
to  be  an  antidote  to  Hellebore.  {Gubematis  Myth,  dea  Plantes,) 
The  author  of  the  Makhzan  describes  three  kinds  of  quince 
(Safarjal) — the  sweet,  the  sour  and  subacid,  called  in  Arabic 
Muzz.  The  sweet  and  subacid  quinces  are  commonly  eaten  as 
a  fruit  by  the  Arabs  and  Persians,  and  are  considered  cephalic, 
cardiacal  and  tonic ;  they  are  also  eaten  baked.  The  leaves, 
buds  and  bark  of  the  tree  are  domestic  remedies  among  the 
Arabs  on  account  of  their  astringent  properties.  In  Persian 
Karabddins  (Pharmacopoeias),  a  number  of  receipts  for  making 
conserves,  lozenges,  &c.,  of  the  fruit,  as  well  as  a  conserve  of 
the  flowers,  will  be  found.*  In  India  we  only  meet  with  the 
seeds  as  an  article  of  commerce.  They  are  considered  cold, 
moist,  aud  slightly  astringent,  and  are  one  of  the  most  popular 
remedies  in  native  practice,  the  mucilage  being  prescribed  in 
coughs  and  bowel  complaints  as  a  demulcent ;  externally  it  is 
applied  to  scalds,  burns  and  blisters. 

*  Oonf.  Dioscorides  v.,  20,  et  seq,  for  Qaince  Wiae,  Quince  honey,  &c. 
levdtfylnjff  olvog  Koi  Kvd»v6iJL€\i;  «e.r.X.     Pliny,  28,  54. 
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Description. — The  qaince  resembles  a  pear  in  shape  and 
size;  when  ripe  it  is  of  a  golden  yellow  colour.  The  kind 
commonly  cultivated  in  Europe  is  sour  and  astringent,  but  has 
an  agreeable  and  aromatic  smell.  In  Arabia  and  Persia  sweet 
edible  quinces  are  grown^  and  are  commonly  offered  for  sale. 
In  structure  the  quince  differs  from  the  pear  in  having  numer- 
ous seeds  in  each  cell,  which  cohere  together  by  the  mucila- 
ginous membrane  with  which  each  seed  is  surrounded.  The 
seeds  are  irregularly  ovoid,  flattened  and  three-sided  from 
mutual  pressure.  At  the  lower  end  is  the  hilum,  from  which 
the  raphe  extends  as  a  straight  ridge  to  the  opposite  extremity, 
which  is  slightly  beaked  and  marked  with  a  scar  indicating 
the  chalaza.  The  testa  is  of  a  dark  brown  colour,  and  encloses 
two  cotyledons  and  a  straight  radicle  directed  towards  the 
hilum.  The  kernel  has  the  odour  and  taste  of  bitter  almonds^ 
but  the  testa  is  simply  mucilaginous. 

Chemical  composition. — According  to  the  Pharmacographia 
the  mucilage  of  the  epidermis  is  present  in  such  quantity  that 
the  seed  easily  coagulates  forty  times  its  weight  of  water.  By 
complete  exhaustion,  the  seeds  afford  about  20  per  cent,  of  dry 
mucilage,  containing  considerable  quantities  of  calcium  salts  and 
albuminous  matter,  of  which  it  is  not  easily  deprived.  When 
treated  with  nitric  acid,  it  yields  oxalic  acid.  After  a  short 
treatment  with  strong  sulphuric  acid  it  is  coloured  blue  by 
iodine.  Tollens  and  Kirchner  (1874),  assign  to  it  the  formula 
Ci8£[tf80i*,  regarding  it  as  a  compound  of  gum,  C*«H*® 
0*^,  and  cellulose,  C®H*°0^  less  one  molecule  of  water. 
Quince  mucilage  has  but  little  adhesive  power,  and  is  not 
thickened  by  borax.  That  portion  of  it  which  is  really  in  a 
state  of  solution,  and  which  may  be  separated  by  filtration,  is 
precipitable  by  metallic  salts  or  by  alcohol.  The  latter  preci- 
pitate after  it  has  been  dried  is  no  longer  dissolved  by  water 
either  cold  or  warm.  Quince  mucilage  is,  on  the  whole, 
to  be  regarded  as  a  soluble  •  modification  of  cellulose. 
Gkkns  wd  Tollens  show  that  quince  mucilage  yields  furfur- 
aldehyde  on  distillation  with  dilute  sulphuric  acid,  indicating 
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the  presence  of  arabinose  or  xylose^  but  no  crystalline  carbo- 
hydrate was  isolated.  The  syrup  contains  no  dextrose  or 
galactose^  as  neither  saccharic  nor  mucic  acid  were  formed  on 
oxidation.  {Journ.  Chem.  Soc,  May  1889,  p.  541.)  Lancaster 
{Am.  J.  Pharm,,  xxxi.,  198,)  obtained  1-6  grm.  of  crystallized 
malate  of  lead  from  the  acid  contained  in  463  grms«  of  the 
^ruit.  Wohler  {Ann,  Pharm.,  41, 239,)  by  distilling  ripe  quinces 
with  water,  obtained  a  trace  of  an  oily  liquid  possessing  the 
odour  of  the  fruit,  and  which  he  considered  to  probably  con- 
tain aenanthic  ether.  Artificial  essence  of  quinces  consists  of 
ethyl  pelargonate.  The  seeds  contain  about  .1 5  per  cent,  of 
a  very  mild  oil  {Brannt),  and  according  to  Warnecke,  yield 
8'65  per  cent,  of  ash,  possessing  the  following  percentage  com- 
position: Potash  27-09,  soda  3*01,  magnesia  13'01,  lime  7*69, 
phosphoric  acid  42*02,  sulphuric  acid  2*67,  silica  '76,  peroxide 
of  iron  1-19,  chloride  of  sodium  2*67.     {Kensington,) 

Commerce, — Quince  seeds  are  imported  into  India  from 
Afghanistan,  Persia,  and  Cashmere.  Value,  Bs.  10  to  Rs.  25 
per  Surat  maund  of  87i  lbs.,  according  to  quality. 

The  imports  from  Otishmere  are  valued  at  Bs.  7,000  yearly. 

Anchanchak  or  Anjukak. — Under  these  names  the 
seeds  of  the  wild  pear  of  Persia  {Pyrus  communis,  Linn.,)  are 
sold  in  the  Indian  bazars ;  they  are  much  larger  than  those  of 
the  cultivated  tree.  Aitchison  ( Botany  of  the  Afghan  Delimi" 
tation  Commission)  remarks  :  ''In  the  Badghis  I  came  upon  a 
small  forest  of  Pear-trees,  which  I  thought  might  have  been 
the  remains  of  an  old  orchard,  but  I  was  informed  that  this 
was  not  the  case.  The  tree  is  well  known  as  a  wild  one.  It 
is  called  amrucha  from  the  small  fruit  it  bears,  this  being  a 
diminutive  for  amrud.  The  fruit  is  dried,  ground  into  a  flour, 
and  mixed  with  ordinary  wheat  flour.''  The  seeds  are  eaten 
and  are  considered  to  be  very  strengthening. 
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AGRIMONIA  EUPATORIUM,  Unn. 

Fig. — Wallrolh  Beitr'dg.  Bot.  1.  54,  t.  1,  /.  9;  Camb.  in 
Jaeq.  Voy.  Bot.  55,  t.  68.  Agrimony  {EThg.),  Aigremoine 
(Fr.). 

Hab. — Temperate  Himalayas,  Persia,  Europe.  The  herb 
and  fruit. 

Vernacular. — Shajrat-el-baraghis,  Shaukat-el-muntineh 
{Arab.) 

History,  Uses,  &C. — ^This  herb  is  the  iwarenpiov  of  the 
Qreeks  Dioscorides  (iv.,  39)  describes  it  as  having  inverted 
fruit,  so  rough  and  bristly  that  they  adhere  to  the  clothes 
when  ripe.  The  fruit  and  herb  was  used  both  externally  and 
internally  as  an  aromatic  astringent.  Pliny  (25,  29)  says: — 
<'  The  Eupatoria  also  is  a  plant  under  royal  patronage  (Eupator 
Mibhridates,  king  of  Pontus),  the  stem  is  ligneous,  hairy,  and 
swarthy,  a  cubit  or  more  in  length.  The  leaves  are  arranged 
at  regular  intervals  and  resemble  those  of  cinquefoil  (Poten« 
tilla)  or  hemp ;  they  have  five  indentations  at  the  edge,  and 
are  swarthy  like  the  stem  and  downy.  The  root  is  not  used. 
The  seed  taken  in  wine  is  a  sovereign  remedy  for  dysentery •'* 
A.  Eupatorium  appears  to  have  been  known  to  the  Western 
Arabs  under  the  names  of  Shajrat-el-baragith  and^^Shaukat-el- 
muntineh,  and  latterly  as  Ghafith  or  Khifil.  Ibn  Sina  and  the 
Eastern  Arabs  and  Persians  adopted  a  Persian  plant  called 
cJU  (Ghfifat)  as  representing  the  Eupatorion  of  the  Greeks, 
and  describe  a  plant  having  the  foliage  of  Agrimony  but  with 
a  long  dark-blue  flower.  This  plant  is  still  sold  in  the  East 
under  the  name  of  Ghifith  or  Ghdfis,  and  is  Oentiana  Olivieri, 
Griseb.,  which  Aitchison  observed  growing  in  such  profusion 
on  the  sandy  downs  of  the  Badghis  as  to  give  a  blue  colouring 
to  them.  It  is  called  Oul  kalli  by  the  Persian  peasants  from  its 
being  used  to  cure  ^^  (kalli)  or  ringworm  of  the  scalp  in 
children.  The  Hindus  do  not  appear  to  be  acquainted  with 
the  medicinal  properties  of  Agrimony,  but  it  is  still  used  in 
Europe  as  a  popular  astringent  and  stimulant  in  gargles  for 
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sore-tliroat  and  as  a  wash  to  sores.  Agrimony  tea  is  nsed  as 
a  domestic  remedy  for  dyspeptic  conditions  with  derangement 
of  the  bowels^  and  also  hot  to  induce  perspiration  in  febrile 
affections.  According  to  Nicholson  (Med.  Times  and  Oaz.,  18  79^ 
p,  367)^  Agrimony  is  an  efiScient  taaniacide  when  given  pounded 
to  a  pulp,  and  followed  several  hours  afterwards  by  a  dose  of 
jalap,  and  also  an  active  diuretic  and  antiscorbutic.  The 
plant  contains  4*75  per  cent,  of  tannin,  a  fragrant  yellow 
volatile  oil,  a  bitter  principle,  and  a  yellow  colouring  matter, 
which  has  been  used  as  a  dje. 

Bintafalun. — All  Indian  Mahometan  works  on  Materia 
Medica  contain  lengthy  descriptions  of  the  virtues  of  ^^Uaij, 
the  ifevro0uXXov  Or  cinquefoil  of  the  Greeks,  which  is  generally 
identified  with  Potentilla  Tomentilla^  Sibth,,  a  plant  the  roots 
of  which  were  formerly  much  used  in  medicine  on  account  of 
their  astringent  properties,  and  which  the  old  physicians 
considered  to  have  a  peculiar  action  upon  the  acidities  of  the 
stomach  and  bowels,  and  to  cleanse  them  from  the  slimy  mucus 
and  sordes  with  which  they  were  supposed  to  be  loaded.  The 
drug  is  not  obtainable  in  the  bazars,  but  Dr.  Stewart  has 
observed  that  the  roots  of  P.  nepalensis^  Hook.,  are  used  as  a 
substitute  for  it  in  the  Punjab,  and  Murray  records  the  use  of 
P.  supina,  Linn.,  in  Sind.  P.  nepalenais,  like  P.  TomentiUa^ 
contains  tannin  and  a  red  colouring  matter. 

COTONE  ASTER  NUMMUL^ARIA.FischetMey. 

Fig. — Trans.  Lin.  Soc.y  2nd  8er,  Botany,  Voh  iii,$  Tt,  Z., 
PlIX. 

Hab.— Persia.    The  manna. 

Vernacular. — Siah-chob,  Kashiru  {Pers.).  The  manna,  Shir- 
khisht,  Shirkhushk  [Pers,). 

History,  Uses,  &C. — Mir  Muhammad  Husain  remarks 
in  the  Makhzan-eUadwiya  that  Shirkhisbt  or  Shirkhushk 
is  not,  as  is  generally  stated,  a  honey  dew  which  falls  upon 
certain  trees  in  Khorasan;  but  is  an  exudation  from  a  tree 
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called  Kashira  by  the  villagers  of  thafc  province,  a  small  tree 
with  yellow  and  white  mottled  wood,  which  is  mach  valued 
for  making  walking-sticks.     The  Persian  name  Shirkhnshk  sig- 
ni6es  "  dried  milk.^'     Aifcchison  describes  Ootoneaster  as  a  tall 
shrub  or  small  tree  common  on  all  the  hills  of  the  Paropamisus 
range,  where  there  is  moisture  at  4,000  feet  altitude.     He  says 
the  stems  are  esteemed  for  walking-sticks  and   for  handles 
to  agricnltunal  implements.     From  this  shrub  a  manna  called 
Shirkhisht  at  a  certain  season  of  the  year  is  collected.     It  is 
largely  exported  to  Hindustan  and  Persia.     {Trans.  Lin.  Soc* 
2nd   Ser.   Botany,   Vol.  HL,  p.  64.)     In  India  this  manna  is 
generally  confounded  with  Gazangabin  or  Tamarisk  manna, 
both  kinds  forming  one  commercial  article  which  is  sold  under 
the  name  of  Shirkhisht  or   Gazangabin.     The   author  of  the 
Makhzan  describes  the  manna  as  readily  melting  in  the  mouth 
with  a  sweet  cool  taste ;  when  adulterated  with  barley  flour, 
as  is  sometimes  the  case,  it  is  not  wholly  soluble.     He  remarks 
that  the  Christians  obtain  a  similar  substance  from  Italy  in 
large  quantities,  and  that  in  India,  in  the  districts  of  Behar, 
Patna,  and  Bhagulpur,  a  substance  something  like  manna  is 
prepared  by  heating  the  roots  of  a  tree  called  in  Hindi  Katera 
over  the  fire,  so  as  to  cause  an  exudation  of  juice  from  the  cut 
ends,   which  .concretes  like  candy  and  has  the  properties  of 
manna.     It  is  called  in   those    parts  Harlilu.     Hakim  Mir 
Muhammad  abul  Hamid  states  that  he  has  himself  used  it  as 
manna.^     Manna  is  much  valued  in  the  East,  as,  in  addition  to 

*  A  sample  of  manna  from  an  unknown  botanical  source,  sent  to  Dr.  G. 
Watt  from  the  Central  Provinces,  was  in  whitish  masses  with  a  stratified 
crystnlline  fracture,  sweetish  bo  the  taste  with  an  odour  of  ordinary  manna. 
It  was  soluble  in  water  with  a  slight  opacity,  and  the  solution  was  nob 
affected  by  iodine  or  lead  acetate ;  it  had  a  slight  right-handed  rotation  on 
polarized  light  (4*58°),  and  the  reduction  it  caused  in  Fehling*s  solution 
showed  that  it  contained  5*84  per  cent,  of  glucose.  It  dissolved  in  cold 
sulphuric  acid  with  a  red  colour,  and  boiled  with  hydrochloric  acid  it  afford- 
ed A  brown  solution.  Oxidized  with  nitric  acid  white  crystals  of  mucic  acid 
were  deposited.  It  began  to  fuse  at  130°  and  melted  at  140°  in  brown 
globules.  Dissolved  in  boiling  water  and  the  solution  cooled,  a  crop  of  hard 
white  crystals  separated.  These  crystHls  did  not  reduce  Feliling,  and  their 
solution  had  no  action  on  polarized  light.  They  melted  not  below  160°. 
The  mother  liquor  was  very  fermentable,  abundantly  reduced  Fehling,  and 
was  dextro-rotatory.  The  white  crystals  were  not  efflorescent,  and  resem- 
bled mannite,  except  that  they  were  not  so  loluble  in  water. 
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its  aperient  propertieSi  it  is  supposed  to  strengthen  the  liver, 
stomach  and  intestines,  and  to  counteract  the  hot  humours 
which  are  liable  to  be  generated  in  those  organs.  It  is  also 
valued  as  an  expectorant. 

Description. — Shirkhisht  occurs  in  small  yellowish- 
white  granules  about  the  size  of  millet  seed,  mixed  with  the 
small  ovoid  leaves  of  Cotoneaster.  It  readily  dissolves  in  the 
mouth,  leaving  a  sweet  cool  taste. 

Cliemical  composition. — M.  Raby  {Union  Pharm.f  May  1889, 
p.  201  >)  finds  it  to  contain  about  8*3  per  cent,  of  glucose>  4*1  per 
cent,  of  cane  sugar,  or  an  analagous  sucrose,  and  about  50  per 
cent,  of  a  new  sugar,  which  he  proposes  to  call  chirkhestite. 
He  separated  it  by  removing  the  glucose  and  sucrose  by  fer- 
mentation with  beer  yeast.  Ghirkhestite  has  a  composition 
represented  by  the  formula  C^H**0^,  and  appears  to  belong  to 
the  mannite  group;  it  is  nearly  related  to  sorbite,  sorbite 
melting  a  little  below  100®  0.  and  chirkhestite  at  112^  C. 
Sorbite  does  not  affect  polarized  light,  but  chirkhestite  does, 
although  it  appears  doubtful  whether  or  no  this  action  is  due 
to  impurities.  Chirkhestite  dissolves  in  less  than  half  its 
weight  of  cold  water.     {Pharm.  Journ.,  Juiie  8th ^  1889.) 

SAXIFRAGACE-ZE. 
SAXIFRAGA  LIGULATA,  Wall. 

Fig.— -rZZoofc.  ^jcot.  Fl.  %.,  L  49 ;  Bot.  Mag.,  t.  8406. 

Hab. — ^Temperate  Himalaya.     The  rhizome. 

FernacwZar.— Bat-pia,  Popal,  Ban-patrak,  Dakachru  {Hind,), 
Pashanbhed,  Fakhanbhed  {Indian  Bazars),  Atia,  Torongsi&gh, 
{Khasia),  Sohanpe-soah  {Nipal). 

History,  Uses,  &C. — ^The  rhizome  is  a  well-known 
Indian  drug,  and  is  described  by  Sanskrit  writers  under  the 
name  of  Pashina-bheda  or  '' stone-breaker.^'  It  is  supposed 
to  dissolve   gravel  or  stone  in  the  bladder^  and  to  act  as  a 
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dinretic  in  doses  of  15  grains.  It  is  also  said  to  be  an  antidote 
to  opiam^  to  have  tonic  properties,  and  to  be  useful  as  an 
astringent  in  diarrhoea  and  pulmonary  affections.  Sometimes 
it  is  applied  externally  as  an  astringent.  In  Sind  it  is  rubbed 
down  with  honey  into  a  paste^  which  is  applied  to  the  gums  of 
children  when  teething ;  if  used  freely  in  this  way  it  may  do 
harm  by  confining  the  bowels  too  much. 

Description. — The  rhizome  occurs  in  pieces  1  to  2 
inches  long,  and  about  half  to  one  inch  in  diameter.  The 
external  surface  is  brown,  wrinkled  and  scaly,  and  bears  nume- 
rous scars  of  rootlets,  and  circular  markings.  The  substance  is 
dense  and  hard,  with  a  reddish  colour.  The  rhiaome  appears 
to  have  been  out  up  before  drying.  The  red  colour  of  the 
sections  is  only  external,  as  a  fresh  cut  shows  the  interior  to 
be  much  lighter,  or  almost  white.  Under  the  microscope  there 
are  seen  numerous  conglomerate  crystals  and  ovoid  starch  cells. 
The  taste  is  slightly  astringent,  and  the  odour  similar  to  that 
of  tan,  but  more  aromatic. 

Chemical  composition. — The  ethereal  extract  of  the  finely 
powdered  rhizome  was  of  a  pale  brown  colour,  somewhat  crys- 
talline, and  contained  the  peculiar  odorous  principle  of  the  drug. 
The  aqueous  solution  of  this  extract  gave  inky  mixtures  with 
ferric  and  ferrous  salts,  and  precipitated  gelatine  solution. 
The  mixture  of  tannic  and  gallic  acids  was  shaken  up  in  solution 
with  pure  ether,  and  the  supernatant  liquor  afforded  the  gallic 
acid  in  a  pure  condition,  known  by  its  reactions  with  strong 
sulphuric  acid  and  alkalies,  and  by  mixing  clear  with  gelatine. 
Alcohol  removed  from  the  residue  of  this  extract  an  odorous 
body  of  soft  fatty  consistence,  and  the  remainder  of  the  extract 
was  a  wax,  melting  about  48^  C.  The  wax  was  insoluble  in 
cold  alcohol,  but  almost  entirely  dissolved  on  boiling,  sepa- 
rating into  a  mass  of  crystalline  plates  when  cooled,  not  wholly 
dissolved  after  prolonged  boiling  with  alcoholic  potash,  not 
soluble  in  cold  or  hot  sulphuric  acid ;  in  the  latter  it  first 
turned  red,  then  melted  and  blackened;  nitric  acid  decomposed 
it  into  a  yellow  brittle  resin. 
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The  alcoholic  extract  of  the  powdered  drug  contained  a  large 
quantity  of  a  tannic  acid,  with  some  uncrystallizable  sugar. 
The  tannic  acid  was  soluble  in  hot  water  and  reprecipitated  on 
cooling;  its  insolubility  was  prevented  by  adding  ammonia 
until  the  cold  solution  was  neutral;  neutral  plumbic  acetate 
then  removed  the  whole  "in  the  form  of  a  reddish-brown  sedi- 
ment. The  acid  gave  a  blue-black  solution  with  ferric  salts^  a 
precipitate  with  gelatine,  and  showed  evidence  of  its  glucosidal 
nature.  The  acid  was  very  similar  to  the  gallo-tannic  acid  of 
oak-galls.  The  resemblance  is  very  close  when  comparing 
their  lead  salts :  gallo-tannic  acid  leaves  50*00  per  cent,  of 
lead  oxide,  the  tannic  acid  under  examination  left  50*45  per 
cent,  of  oxide  as  the  mean  of  two  fairly  concordant  estimations. 

The  filtrate  from  the  lead  precipitate,  after  treatment  with 
hydrogen  sulphide,  was  composed  entirely  of  sugar  readily 
reducing  Fehling's  solution.  No  alkaloids  or  mineral  salts 
were  detected. 

The  aqueous  extract  contained  gum,  tannic  acid,  sugar  and 
a  small  amount  of  inorganic  salts. 

The  treatment  of  the  residual  powder  with  a  one  per  cent, 
soda  solution  dissolved  out  some  red  colouring  material  and 
metarabin.  On  adding  acetic  acid  to  the  solution,  it  at  once 
pectinized ;  this  effect  was  produced  also  when  ferric  chloride, 
iodine  in  potassium  iodide,  and  sulphuric  and  hydrochloric 
acids  were  added.  The  pectinization  was  very  remarkable. 
As  it  would  have  required  an  enormous  amount  of  spirit  to 
cause  the  precipitate  to  separate,  its  estimation  would  have 
been  attended  by  a  great  loss.  In  the  following  table,  the 
metarabin,  albumen,  &c.,  is  the  loss  on  the  powdered  drug  sus- 
tained in  exhausting  it  with  diluted  soda.  After  prolonged 
boiling  with  acid  previous  to  the  treatment  with  soda,  the 
pectinization  of  the  metarabin  did  not  take  place  when  made 
neutral  with  acid. 

The  calcium  oxalate  was  dissolved  out  by  means  of  five  per 
cent,  hydrochloric  acid.  This  salt  was  in  the  plant  in  the  form 
of  conglomerate  raphides,  and  its  reduction  to  the  form  of 
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carbonate  when  the  plant  was  burnt  oonstitated  the  major 

portion  of  the  ash^  which  amounted  to  12*87  per  cent. 
The  starch  was  estimated  by  conversion  into  glacase  by 

boiling  it  with  a  1  per  cent,  hydrochloric  acid  solution  for  four 

hours^  and  titrating  the  resulting  liquor  with  FehUng^s  copper 

tartrate  solution. 
The  table  gives  the  quantity  of  the  different  constituents  of 

the  rhizome  of  Samfraga  Kgulata  as  far  as  they  were  identified 

in  the  foregoing  analysis  : — 

Wax  and  odorous  principle.. ........••         ^92 

Gallic  acid , M7 

Tannic  acid 14-28 

Glucose , 5*60 

Mucilage   2^78 

Metarabin^  albumen^  &c 7*85 

Starch   19-00 

Calcium  oxalate    • 11"61 

Mineral  salts * ....•       8'80 

Sand -68 

Crude  fibre   20-80 

Moisture  and  loss *. 11"61 

100-00 
DICHROA  FEBRIFUGA,  Lour. 

F'ig.—WalL  PL  As.  Rar.,  t.  213;  Boi.  Mag.,  t.  3046. 

Hab. — Himalaya,  Khasia  mountains^  Java,  China. 
Vernacular. — Basskk  {Hind J),  Singnamook  (BAu^a?i),Geboka. 
nak  {Lepcha)^ 

History,  Uses,  &C. — A  shrub  of  the  upper  hill  forests 
from  4,000  to  8,000  feet.  It  was  first  brought  to  notice  by 
Loureiro  (Fl.  Cochin.  801),  who  says:— ''It  is  febrifuge  and 
cures  quotidian,  tertian,  and  quartan  fevers;  if  taken  in  the 
crude  state  it  usually  causes  vomiting,  but  if  slowly  stewed  in 
wine  until  the  latter  has  evaporated,  it  purges  the  bowels  and 
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removes  obstructions  of  the  viscera.  The  natives  nse  a  decoc- 
tion of  the  leaves  which  acts  more  mildly  if  combined  with 
liquorice;  it  is  not  a  very  safe  remedy  for  old  and  weak 
people.** 

In  CoohiniChina  it  is  called  Cay-thuong-son  and  Cham-chau. 
In  Sikkim  and  Bhutan  the  root  in  the  form  of  decoction  is  in 
general  use  as  a  febrifuge  amongst  the  natives ;  it  first  acts  as 
an  emetic,  and  is  thus  supposed  indirectly  to  carry  off  the  fever. 
It  appears  to  have  no  active  effects,  unless  taken  in  large 
quantity,  when  it  causes  vomiting  and  depression  of  the  circula- 
tion. 

Description. — The  yellow  bark  of  the  branches  peels  ofiE 
in  flakes.  The  root  bark,  which  is  generally  made  use  of  in 
India,  is  of  a  light  colour,  soft  and  corky  in  structure  and 
almost  tasteless.  It  occurs  in  the  form  of  small  chips,  and  has 
a  faint  aromatic  odour.  If  chewed  it  causes  a  sensation  of 
nausea.  The  external  surface  is  fissured  longitudinally,  the 
internal  is  smooth  and  rather  waxy. 

Chemical  composition, — The  ethereal  extract  of  the  root-bark 
contains  a  crystalline  glucoside  allied  to  sesculin,  which  may  be 
termed  Dichroin.  It  gives  an  opal  blue  colour  with  soda  solu- 
tion, and  dissolves  in  sulphuric  acid,  showing  a  reddish  colour 
by  transmitted  light,  and  a  fibe  mauve-blue  by  reflected  light. 
Bichromate  of  potassium  with  sulphuric  acid  forms  an  indigo- 
blue  colour,  turning  yellow  on  the  addition  of  a  few  drops  of 
water.  WithNessler's  reagent  it  forms  an  opalescent  solution 
and  precipitate.  Most  of  the  alkaloidal  reagents  precipitate  it 
in  acid  solution,  but  not  when  neutral.  It  gives  a  purplish 
colour  with  ferric  salts,  and  a  prnk  colour  with  ferrous 
sulphate. 

A  second  crystalline  principle  insoluble  in  water  is  also  pre- 
sent in  this  extract;  it  is  soluble  in  alkaline  liquids,  and  appears 
to  be  a  kind  of  wax.  Dichroa  root,  differing  from  other  plants 
of  the  order,  contains  no  tannin ;  a  small  proportion  of  starch 
exists  in  the  bark. 
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CEASSULACE^. 
BRYOPHYLLUM  CALYCINUM,  Salish. 

Fig.— 5ot  Mag.,  t.  1409;  Book.  Bot.  Misc.,  Hi.,  100. 
Hab. — Tropical  India.    The  leaves. 

KALANCHOE  LACINIATA,   DG. 

Fig.— PZ.  Qraeses,  t.  100;  Wight  Jc,  1158. 

Hab. — Deccan  Peninsula,  Bengal. 

FemacuZar.— Hemsagar,  Zakhmhyat  {Hind,  Peny.),  Parna- 
bij,  Ghaimdri,  Ghaipat,  Aranmaran  (Mar.),  Mala-kulli  {Tarn.), 
Kalnara^  Haradhachchaka  {Can.). 

History,  Uses,  &C.— These  two  plants,  as  well  as  K. 
spathulata,  DC,  a  native  of  the  tropical  Himalayas,  known 
to  the  natives  of  the  Punjab  as  Talara  and  Haiza-ka-patta,  are 
called  in  Sanskrit  Asthibhakshaand  Parna-vija  or  "  leaf-seed/' 
because  their  leaves  when  placed  upon  moist  ground^  take  root 
and  produce  young  plants.  The  leaves  slightly  toasted  are  used 
as  a  styptic  application  to  wounds,  bruises,  boils,  and  the  bites 
of  venomous  insects.  Ainslie,  speaking  of  £*.  laciniata,  says : ''  I 
can  myself  speak  of  their  good  effects  in  cleaning  ulcers  and 
allaying  inflammation.^'  We  have  seen  decidedly  beneficial  effect 
follow  their  application  to  contused  wounds  ;  swelling  and  dis* 
coloration  were  prevented,  and  union  of  the  cut  parts  took 
place  more  rapidly  than  it  does  under  ordinary  treatment. 
The  juice  of  the  leaves  is  administered  in  doses  of  j^  to  1  tola 
(45  to  180  grains)  with  double  the  quantity  of  melted  butter 
in  diarrhoea,  dysentery,  and  cholera;  it  is  also  considered  bene- 
ficial in  lithiasis.  Corre  and  Lejanne  {Mat.  Med.  et  Tox,  Colo^ 
niale)  state  that  B.  calycinum  is  called  "  Herbe  it  mal  de  tete^' 
in  the  Antilles,  and  is  used  to  cure  headache,  also  that  it  is  a 
good  emollient.  They  remark  that  it  bears  the  popular  name 
of  ^'Langue  de  fenwie"  parceque  les  feuilles  s^ar^es  de  la  tige. 
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donnent  naissance  ^  dea  racines  adventives  et  deviennent  le 
point  de  depart  d'une  v6g6tatioii  qui  ne  s'arrdte  plas  (par 

allusion  sans  doute  k  la  difficult^  de  r^fr^ner....i la  langae 

des  orioles ! 

Description, — B.  calydnum  is  a  tall,  fleshy,  erect,  suf- 
fraticose  plant,  having  thick,  ovate-crenated  leaves,  consisting 
of  one  large  leaflet  and  two  smaller  ones ;  petiole  and  margin 
of  leaf  purple ;  blossom  a  terminal  panicle  of  pendulous,  tubular, 
yellowish-red  flowers;  the  leaves  have  a  strongly  acid  and 
astringent  taste. 

K.  laciniata  has  decompound  and  pinnatifid  leaves,  the 
segments  oblong-acute,  coarsely  toothed,  upper  ones  nearly 
entire  ;  sepals  lanceolate-acuminate,  spreading ;  cyme  panicled ; 
flowers  yellow.  K,  spathulata  has  the  lower  leaves  commonly. 
3  to  4  (sometimes  10)  inches  long  besides  the  petiole;  upper 
leaves  (with  the  petiole)  often  3  to  4  inches  long  by  J  broad, 
frequently  sessile.     Flowers  clear  yellow. 

Chemical  composition. — The  fresh  leaves  of  B,  calydnum 
contain  in  100  parts: — 

Water 89*77 

Organic  matter 8*72 

Mineral  matter ••       1*51 

They  give  up  to  alcohol  chlorophyll,  fat,  and  an  organic 
acid  of  a  yellow  colour  striking  an  olive  green  tint  with  ferric 
chloride.  Water  extracts  acid  tartrate  of  potassium,  sulphate 
of  calcium  and  some  free  tartaric  acid.  Calcium  oxalate  occurs 
in  the  residual  fibrous  portion  of  the  leaves* 

DROSERACE^. 
DROSERA  PELTATA,  8m. 

Hab. — Himalayas  and  Nilgiris,  distributed  in  Malay  Ar- 
chipelago.    Peltate  Sundew  {Eng.),  Rossolis  en  bouclier  (Fr.). 

History,  Uses,  &C. — The  Sundews  are  small  herbaceous 
plants  growing  in  grass  land,  and  are  interesting  from  the  fact 
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that  their  leaves  have  glandular  hairs  which  close  upon  flies 
and  insects  that  rest  upon  them.  Darwin  has  proved  that 
animal  food  is  digested  by  these  plants,  and  it  increases  their 
vigour  of  growth,  the  weight  of  the  plants  themselves,  and 
makes  them  capable  of  producing  more  capsules  and  seeds. 
They  are  bitter,  acid  and  caustic,  and  applied  to  the  skin  cause 
pai.n  and  inflammation.  Their  blistering  propei*ties  are  known 
at  Madura^  and  Madden  has  reported  the  same  effects  at 
Kunawar;  Stewart,  howQVQv, iuPunjahFlanta  was  not  acquainted 
with  these  plants  west  of  the  Sutlej.  The  powdered  leaves 
mixed  with  salt  and  applied  to  the  arm  with  a  waterproof  , 
covering  produced  a  purplish  red  coloration,  and  after  three 
hours  caused  such  pain  that  the  poultice  had  to  be  removed. 
On  the  fifth  day  inflammation  set  in  and  the  skin  became 
most  tender;  on  the  eighth  day  it  blistered  without  any  incon- 
venient symptoms,  and  on  the  ninth  day  the  coloured  skin 
burst  and  was  removable  in  a  few  hours  afterwards.  On  the 
Continent  trials  have  been  made  with  the  alcoholic  extract  of 
D.  rotiindifolia  in  cases  of  phthisis  with  apparently  favourable 
results,  while  some  physicians  have  remarked  that  it  is  too 
acrid,  drying  and  hot  to  be  serviceable  for  internal  use.  Homeo- 
paths consider  that  in  pathogenic  doses  it  causes  a  spasmodic 
cough  resembling  pertussis.  The  Vytians  use  the  Drosera 
for  reducing  gold  to  powder.  The  plants  are  ground  to  a  paste, 
which  is  made  to  cover  a  sovereign  and  then  enclosed  in  two  small 
pieces  of  an  earthern  pot  cemented  together  with  cloth  and  clay. 
When  dry  the  whole  is  placed  in  the  centre  of  a  pile  of  verat" 
ties  (dried  cowdung)  and  thoroughly  burnt.  After  cooling 
the  gold  is  found  reduced  to  powder,  and  is  given  in  grain  doses 
with  ghee  or  some  confection  twice  a  day  as  an  antisyphilitic, 
alterative  and  tonic.  Droseras  are  said  to  curdle  milk,  but  a 
cold  infusion  of  this  plant  does  not  so  act. 

Description. — Droeera  peltata  is  a  delicate  little  plant,  of 
about  3  to  12  inches  in  height,  with  subterminal  racemes 
bearing  white  flowers;  leaves  long  petioled,  lunate  peltate, 
and  arising  from  the  stem  as  well  as  the  root.  The  plants  dried 
upon  paper,  cloth  or  wood  stain  them  with  a  deep-red  colour. 
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The  powder  of  the  freshly  dried  herb  is  dark  olive  green,  and 
has  the  odoar  of  sour  milk. 

Chemical  composition. — The  dried  and  powdered  plants  ex- 
hausted with  alcohol  afforded  26*3  per  cent,  of  a  deep  red  brittle 
residue ;  the  portion  of  this  extract  insoluble  in  water  consisted 
of  a  crystallizable  colouring  matter  associated  with  resinous 
substances.  By  treatment  of  the  powder  directly  with  ether 
the  colouring  matter  was  removed  in  a  pure  condition  and  in  a 
crystalline  form  of  yellowish-brown  prisms.  These  crystals 
were  slightly  soluble  in  boiling  water  and  acetic  acid^  and  more 
readily  in  strong  alcohol,  benzol,  chloroform  and  ether.  The 
crystals  melted  above  the  boiling  point  of  water,  and  heated  on 
platinum  foil  gave  off  green  fumes,  which  condensed  on  a  cool 
surface  as  a  yellow  crystalline  sublimate.  The  solution  in 
alkaline  liquids  was  deep  violet  red,  discharged  by  acids ;  and 
a  dye  bath  of  the  powder  in  which  some  silk  was  immersed 
produced  a  fast  rich  brown  tint.  There  can  be  little  doubt 
that  this  colouring  matter  is  related  to  that  obtained  by  Bennie 
from  the  root  of  D.  Whittakeri  growing  in  Australia.  The  result 
of  Bennie's  investigation  was  the  separation  and  analysis  of  two 
pigmentary  principles  of  a  cryBtalline  nature.  The  one  less 
soluble  in  alcohol  had  the  formula  CH^O^,  which  represents 
a  trihydrozymethylnaphthaquinone,  and  the  other  more  soluble 
had  a  lower  melting  point  (1 64-165^)  and  an  empirical  formula 
0**H®0*.  The  absorption  spectrum  of  the  alkaline  solution 
of  the  former  body  shows  the  violet,  while  that.of  the  latter 
shows  only  the  red.  The  blistering  property  appeared  to  reside 
in  a  resin.  The  powdered  herb  left  when  ignited  11*18  per 
cent,  of  reddish  aish,  containing  much  iron  in  the  ferric  state. 

HAMAMELIDE^. 
LIQUIDAMBAR  ORIENTALIS,  Miller. 

Fig. — Bentl  and  Trim.,  t.  107.     Liquid  Storax   {Eng,), 
Styrax  liquide  {Fr.). 

Hab. — ^Asia.     The  balsam. 
76 
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Vernacular — Silaras  [Ind],  Neri-arishippil  (Taw.),  Shila- 
rasam  [TeL). 

History,  Uses,  &C.— Liquid  storax  is  prepared  in  the 
South  Western  Districts  of  Asia  Minor  by  boiling  the  inner 
bark  of  the  tree  in  water  and  pressing  it ;  a  superior  kind  is 
said  to  be  obtained  by  simply  pressing  the  bark  before  it  is 
boiled.  We  learn  from  the  .author  of  the  Periplus  of  the 
Erythrean  Sea  that  as  long  ago  as  the  first  century  storax  was 
exported  via  the  Bed  Sea  to  India. 

About  this  time  Silhaka'(  Silaras)  is  mentioned  as  one  of  the 
imports  at  the  port  of  Thana  on  the  Western  Coast.  It  was- 
carried  first  to  this  country  and  afterwards  to  China  by  Arab 
traders  in  the  same  manner  as  myrrh,  olibanum,  and  other 
odoriferous  drugs.  Upon  the  decline  of  the  port  of  Thana  the 
trade  was  transferred  to  Surat,  then  to  6oa,  and  afterwards  to 
Bombay,  where  it  still  continues,  the  imports  averaging  from 
850  to  360  cwts.  yearly.  In  the  trade  statistics  of  the  early 
European  traders  it  is  called  Bosa  Mallas  and  Bosa  Malloes,  a 
name  which  it  still  retains,  and  the  origin  of  which  is  doubtful, 
though  some  suppose  it  to  be  identical  with  Basamala,  the 
Malay  name  for  AUingia  excelsa.  That  the  latter  supposition 
is  incorrect  we  think  there  can  be  little  doubt,  as  the  only 
Bose  malloes  known  in  Bombay  is  that  imported  from  Europe. 
The  following  extracts  will,  we  think,  show  that  the  name  is  of 
European  origin,  and  has  been  applied  to  Liquid  Storax  incor- 
rectly through  a  confusion  of  that  substance  with  the  Honey 
dew  or  Manna  collected  from  trees,  the  bpo<r6fit\i'o{  the  Greeks 
and  the  Uos  melleus  of  the  the  Middle  Ages.  Galen,  speaking 
of  6po<r6fjLe\i  says: — "I  have  sometimes  known  in  summer  a 
large  quantity  of  honey  to  be  found  upon  the  leaves  of  trees, 
shrubs  and  certain  herbs.^' 

Ibn  Baitar,  on  the  authority  of  Hubaish,  says :— ^'^  Basimilius 
is  a  substance  which  falls  upon  trees  in  Kborasan ;  it  is  useful 
in  fevers,  it  moistens  the  chest,  is  detergent,  &c"  The  author 
of  the  Makhzan  says  : — ^'Basimilius  is  a  Greek  name  for  a  kind 
of  incense  called  in  Arabic  jj^^^  u^^*)  (Dukhan-el-daru),  and 
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in  Hindi  bt^  cyf^TrT  (Ast  loban)  or  Western  Frankincense/'  In 
another  place^  speaking  of  Darn,  he  says  that  the  Greek  name 
is  Pazukus  {ivyos)  ? . 

According  to  Aba  Hanifeh  "xr^  (Liquidamhar  orientalis) 
is  of  the  trees  of  the  mountains^  and  is  like  tbe  great  oak^ 
having  clusters  (of  berries)  like  those  of  the  oak,  but  itg  ber- 
ries are  larger ;  its  leaves  are  cooked,  and  when  thoroughly 
cooked,  are  cleared  away  and  the  water  thereof  is  returned  to 
'  the  fire,  and  coagulates,  becoming  like  ^  Kubaita '  (a  kind  of 
sweetmeat),  and  is  used  medicinally  us  a  remedy  for  roughness 
of  the  chest,  and  for  pain  of  the  fauces."  The  author  of  the 
Tahfat-el-Muminin  says : — "jj-^  Dard  or  .Zard  is  the  name  of  an 
Arabian  tree  like  the  oak  ;  its  fruit  is  like  that  of  the  ^  Butm 
{Pistacia  Terebinihus) ,  but  its  seeds  are  larger;  the  gum  of  this 
tree  is  storax  {Hassi  lubam)y  and  has  already  been  noticed. 
The  wood,  leaves  and  fruit  are  hot  and  dry,  and  a  decoc- 
tion with  sugar,  when  brought  to  the  consistence  of  a  syrup 
by  boiling,  is  used  for  roughness  of  the  throat  and  cough. 
The  oil  of  the  seeds  is  odoriferous  and  dissolves  phlegmatic 
humours ;  it  is  useful  in  dyspepsia,  and  in  the  scabby  eruptions 
of  animals./'  In  India  it  is  always  called  Silaras,  and  is 
noticed  in  Sanskrit  works  as  Silhaka,  and  described  as  a 
product  of  Turkey.  The  Hindus  use  it  chiefly  for  perfuming 
medicinal  oils,  but  are  aware  of  its  pectoral  qualities^  and 
occasionally  prescribe  it.  In  modern  Arabic  and  Persian 
works  Liquid  Storax  is  called  Meahsayelah  and  Lubni,  and  is 
described  as  the  gum  or  juice  of  a  tree  resembling  the  quince. 
Three  kinds  are  generally  mentioned — viz.,  Ist,  that  which 
exudes  naturally ;  2n(2,  that  which  is  obtained  by  pressing  the 
bark,  and  3rd,  that  which  is  obtained  by  boiling  it.  These 
three  kinds,  however,  are  not  at  the  present  time  distinguished 
in  commerce  in  Bombay^  though  the  article  may  vary  in 
quality  considerably.  Storax  is  considered  by  the  Mahome- 
tans to  be  tonic,  resolvent,  suppurative,  and  astringent ;  it  is 
prescribed  as  a  pectoral,  and  is  thought  to  strengthen  all  the 
viscera;  applied  externally  it  is  supposed  to  have  a  similar 
action  upon  the  parts  with  which  it  comes  in  contact.     It  is 
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a  &yoQrite  application  to  swellings,  and  id  India  is  mucli  nsed 
in  orchitis,  the  inflamed  part  being  smeared  with  it  and  then 
boand  ap  tight  in  tobacco  leaves.  Hie  Barmese  Storaz  noticed 
in  the  Pharmaeopoeia  of  India  is  not  known  in  India.  Mnch 
interesting  information  regarding  the  history  and  sonrces  of 
Storaz  may  be  foand  in  the  PharmcLcographia, 

Description . — We  have  examined  the  liqnid  storaz  of  the 
Bombay  market,  and  find  that  it  agrees  with  the  description 
of  the  drag  given  by  Fliickiger  and  Hanbury,  which  is  as 
follows : — ''  It  is  a  soft  viscid  resin;  psually  of  the  consistence  of 
honey,  heavier  than  water,  opaqne  and  greyish  brown.  It  always 
contains  water,  whiph  by  long,  standing  rises  to  the  surface. 
In  one  sample  that  had  been  kept  more  than  20  years,  the 
resin  at  the  bottom  of  the  bottle  formed  a  transparent  layer  of 
a  pale  golden  brown.  When  liquid  storax  is  heated,  it  becomes, 
by  the  loss  of  water,  dark  brown  and  transparent,  the  solid 
impurities  settling  to  the  bottom.  Spread  out  in  a  very  thili 
layer  it  partially  dries,  but  does'  not  wholly  lose  its  stickiness. 
When  free  from  water  (which  reddens  litmus)  it  dissolves  in 
alcohol,  spirit  of  wine,  chloroform,  ether,  glacial  acetic,  acid, 
bisulphide  of  carbon,  and  most  of  the  essential  oils^  but  not  in 
the  most  volatile  part  of  petroleum*  (petroleum  ether)/'  It 
has  a  pleasant  balsamic  smelly  especially  after  it  has  been  long 
kept;  when  recent,  it  is  contaminated  with  an  odour  of 
bitumen  or  naphthaline  that  is  far  from  agreeable.  Its  taste  is 
sharply  pungent,  burning  and  aromatic. 

''When  the  opaque  resin  is  subjected  to* microscopic  ezami- 
tion,  small  btowuish  granules  are  observed  in  a  viscid,  colour- 
less, transparent  liquid,  besides  which  large  drops  of  a  mobile 
watery  liquid  may  be  distinguished.  In  polarized  light,  nume- 
rous minute  crystalline  -fragments  with  a  faw  larger  tubular 
crystals  are  obvious.  But  when  thin  layers  of  the  resin  are 
left  on  the  object-glass  in  a  warm  place,  feathery  or  spicular 
crystals  (styracin)  shoot  out  on  the  edge  of  the  clear  liq.uid, 
while  in  the  large,  sharply-defined  drops  above  mentioned, 
rectangular    tables  and  short    prisms  (cinnamic  acid)   make 
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their  appearance.  On  applying  more  warmth  after  the  water 
is  eraporated,  all  the  substances  unite  into  a  transparent,  dark 
brown,  thick  liquid,  which  e:chibits  no  crystalline  structure  on  . 
cooling,  or  only  after  a  very  long  time.  Among  the  fragments 
of  the  bark  occurring  in  the  crude  resin,  liber  fibres  are  fre- 
quently observable. 

Chemical  campoaition, — B.  Simon  (1889)  obtained  from  this 
balsam  styrol,  oinnamic  acid,  styracin,  and  two  resins.  In 
addition  to  these,  W.  Von  Miller  (1876-77)  found  a  little  ben- 
zoic acid,  cinnamic  ethyl)  and  a  fragrant  compound  melting  at 
66®  C,  probably  ethyl  vanillin  •  in  larger  proportion  were 
found  the  alcohol  storesin  in  two  modifications — the  cinnamic 
ether  of  this  alcohol  Bnd  cinnamate  of  phenylpropyl.  Styrol 
or  ctn7iam«n«  has  the  composition  C^H^,  and  is  obtained  by 
distilling  storax  with  water.  The  yield  is  very  variable.  It 
is  a  colourless,  thin  liquid,  very  refractive  to  light,  and  of  a 
very  fragrant  odour  and  burning  taste.  It  has  been  artificially 
obtained  by  heating  acetylene  gas,  and  from  ethyl-benzol  bro- 
mide by  heating  it  with  baryta*  Its  specific  gravity  is  0*924, 
and  it  boils  at  146®  C. ;  but  when  heated  to  200®  C.  it  is  rapidly . 
converted  into  a  polymeric  compound,  fnetatAnnamene,  which 
is  a  colourless,  amorphous,  tough  solid  of  the  specific  gravity 
]'054,  insoluble  in  alcohol  and  ether,  and  reconverted  into 
styrol  when  distilled.  Cinnamic  acid  may  be  obtained  by 
treating  storax  with  a  solution  of  sodium  carbonate  and  pre- 
cipitating the  acid  by  means  of  hydrochloric  acid.  The  ethers- 
are  obtained  from  storax  previously  deprived  of  cinnamic  acid 
by  treating  it  with  hot  petroleum  benzin,  on  the  cooling  of 
which  white  or  colourless  needles  are  deposited  which 
require  repeated  treatment  with  hot  benzin.  Styracin  melts 
at  .38®  C«,  and  after  prolonged  heating  congeals  to  a  transparenlT 
mass,  in  which  crystals  are  formed  very  slowljr.  It  is  atyryl 
(dnnamyl)  cinnamate,  C^H^C^H^O*^,  and  when  in  alcoholic 
solution  treated  with  caustic  soda,-  or  when  heated  with  an 
aqueous  solution  of  sdda,  is  converted'into  cinnamate  of  sodium 
and  einnam^alcokol,  also  known  as  atyryl  alcohol  and  styron, 
Q9QI0O.     This  crystallizes  in  colourless  silky  needles,  has  an 
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agreeable  tiyacintliine  odour,  melts  at  S3^  C,  and  boils  at  250^ 
C.  Stjracia  and  cihnamic  acid  yield  with  oxidizing  agents 
oil  of  bitter  almonds  and  beszoic  acid,  and  when  stjrol  is 
treated  with  chrobiic  acid  an(^  then  boiled  with  water^  benzoic 
acid  is  obtained.  After  saponifying  storax  with  an  alkali^  and 
subjecting  the  alcohols  to  fractional  distillation,  Laubenheimer 
(1872)  obtained  a  distillate  having  the  properties  of  henzyl 
alcohol',  tl^is  is  a'colourless  liquid  of  a  weak  but  fragrant  odour 
having  the  specific  gravity  1*06  and  the  •  composition  C^H^O. 
S toresin,  G^^R^^O^,  is  amorphous,  melts  ac  168°  C.  (0  storesin 
at  145°  C.)j  and  dissolves  readily. in  alcohol,  ether,  petroleum, 
benzin,  and  potassa,  forming  with  the  latter  a  crystalline 
compound.  Mylius  (1.882)  prepared  styrogenin,  C*^*H*°0', 
from  that  portion  of  storax  which  is  soluble  in  boiling  benzin ; 
after  treating  it  with  an  equal  weight  of  sulphuric  acid;  boiling 
with  water,  and  washing  with  ether,  white  crystals  are  left 
which  are  easily  soluble  in  chloroform,  melt  at  S50°  C,  dissolve 
in  cold  sulphuric  acid,  being  reprecipitated  by  water,  and  yield 
with  wariii  sulphuric  acid  a  yellowish-red  solution,  which  with 
water  precipitates  uncrystallizable  resin.     fStille  and  Maisch.J 

Commerce* — The  imports  of  this  article  into  Bombay  in  1881- 
8i  amounted  to  363  cwts.  from  the  Red  Sea  ports.  Value, 
Bs.  16,154.     In  India  it  is  often  adulterated  with  coal  tar. 

Under  the  name  of  Usturak  (orvpaf)^  a  bark  is  sometimes 
found  in  the  Indian  drug  shops;  it  is  said  to  be  imported 
from  Turkey,  and  occurs  in  half  quills  several  inches  long,,  of 
a  light  brown  colour,  the  external  surface  soft  and  corky,  but 
the  inner  portion  resinous  and  aromaXic ;  it  is  probably '  the 
bark  of  Storax  officinalis,  Linn.,  the  tree  which  produced  th© 
storax  of  the  ancients.     {Of.  Pliny  xii.  55.) 


RHIZOPHOBEiE. 

These  are  maritime  trees  or  shrubs  popularly  called.  Man- 
groves.    Dr.  William  Hamilton  has  published  an  interesting 
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account  of  them  in  the  Pharmaceutical  Journal^  from  which  we 
extract  the  following : —  • 

"  In  the  economy  of  Nature  the  Mangrove  performs  a  most 
important  part,  wresting  annually  fresh  portions  of  the  land 
from  the  dominion  of  the  ocean,  and  adding  them  to  the 
domain  of  man.  This  is  eflTected  in  a  twofold  manner :  by  the 
progressive  advance  of  their  roots,  and  by  the  aerial  germina- 
tion of  their  seeds,  which  drop  into  the  water  with  their  roots 
ready  prepared  to  take  possession  of  the  mud,  in  advance  of 
their  parent  stems.  The  progression  by  means  of  the  roots  is 
effected  by  fresh  roots,  which  issue  from  the  trunk  at  some 
distance  above  the  surface  of  the  water,  and  arching  down- 
wards penetrate  the  mud,  establishing  themselves  as  fresh 
plants.  Mangrove  bogs  are  certain  indicators  of  a  malarious 
locality,  inasmuch  as  they  prevent  the  escape  of  unhealthy 
miasmata. '' 

Rheede  {Eort.  Mai.  vi.,  it  83,  84,  85,)  figures  Bniguiera 
caryophylloides,  Rhizophora  mucronata,  and 
Kandelia  Rheedii,  and  mentions  their  medicinal  use  on 
account  of  the  astringency  of  their  juices.  All  of  these  plants 
are  known  as  Kandel  in  Malabar,  the  Portuguese  call  them 
Salgeira,  and  the  Dutch  Bunboom.  They  contain  abandance 
of  tannin,  and  are  used  in  India  by  tanners.  With  salts  of 
copper  and  iron  they  yield  olive-brown,  rust  and  slate-coloured 
tints,  and  are  consequently  employed  in  dyeing. 
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**  A  valuable  pablication."— Mac^ra^  Mail. 

'*  It  is  worthy  of  very  high  praise  and  goes  far  to  provide,  as  regards 
medicinal  plants,  a  standard  work." — Madras  Times. 

*'  The  work  before  as  promises  to  supply  as  complete  a  history  of 
Indian  drugs  as  the  world  has  need  of'*— Chemist  and  Druggist, 
'  '<  The  '  Pharmacographia  Indica, '  judging  from  the  first  number, 

^  will  prove  to  be  a  work  of  great  utility  and  a  standard  reference  about 

'  the  matters  it  treats."— T/oim  of  India, 

'*  We  most  highly  commend  the  work  for  its  scientific  ability,  its 
thoroughly  interesting  and  reliable  information,  and  its  authors  for 
f  their  persistent  industry  and  patient  research." — FliarmaceuticcH  Re* 

cord, 

''  To  those .  who  are  interested  in  the  Materia  Medica  of  India,  we 
L  advise  them  to  obtain  *  Pharmacographia  Indica,'  as  being  a  reliable 

source  of  reference  on  the  subject." — Indian  Medical  Gazette, 

**  It  is  scarcely  necessary  to  state  that  the  literature  on  each  subject 
has  been  fully  made  use  of,  and  that  the  authors'  intimate  familiarity 
with  the  drugs  has  enabled  them  to  give  of  each  as  full  and  detailed  nn 
account  as  its  importance  or  presumed  value  seemed  to  demand.  There 
is  no  doubt  that  the  numerous  remaining  drugs  of  India  will  reoeive 
[  the  same  thorough  attention,  and  we  may  then  expect  to  have  a  stand- 

[  ard  work  on  Indian  Materia  Medica,  and  an  authority  on  all  subjects 

j  relating  thereto.     We  look  forward,  with  a  great  deal  of  interest,  to 

I  the  appearance  of  the  remaining  parts  of  the  work,  of  which  we  shall 

[  duly  apprise  our  readers. " — American  Joum  Phorm. 

I  Wird  das  Werk  so  durchgefuhrt,  wie  diose  erste  Lieferung  zeigt,  so 

I  erhalt  Britisch-Indien  ein  nicht  nur  fur  Medizin  und  Pharmacie,  sen- 

der n  auch  fiir  weitere  Kreise  in-  und  ausserhalb  jener  Lander  sehr 
[  werthvolles  Handbuch,  welches  auch  nicht  verfehlen  wird,  Anregung 

nach  mancher  Richtung  hin  zu  verbreiten.    Denn  jedcr  Blick  auf  die 


in  „  Pharmacographia**  indi.ca  abgehandelten  Pflanzen  zeigt,  welches 
unabsehbare  Feid  wissenscbaftlicher  und  praktischer  Aufgaben  hier 
vor  una  liegt.  Moge  es  nicht  an  thatkraftigen  Forschern  fehlen, 
welcbe  sicb  dasjenige  zu  Niitze  machen,  whs  die  drei  Yerfasser  bier 
Bchon  in  so  grosser  Fiille  bieten. — Pharm,  Zeitung. 

"  We  can  most  heartily  commend  it  to  the  attention  of  all  interested 
in  the  Medical  art,  not  only  because  it  contains  much  of  great  interest ; 
but  as  a  duty  of  co-operation,  since  a  '  Pharmacographia '  of  India 
can  only  be  written  by  a  liberal  system  of  contribution  and  revi- 
sion."— Englishman » 
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COMBRETACEiE. 

TERMINALIA  CHEBULA,  Retz. 

Fig. — Boxh.  Cor.  PL,  t.  197 -,  Bedd.  FL  Sylv.  t.  27;  Oadn. 
Fruct,  ii.,  t  97.  Chebalic  myrobalan  {Eng,),  Myrobalan 
Ch6bale  (Fr.). 

Hab. — India  (table  lands).     The  fruit. 

Vernacular. — Har,  Hara  (ffind.),  Hirada  (iVcrr.),  Kaduk-kai 
(Tarn.,  MaL),  Hora,  Haritaki  {Bong,),  Karakknya  {TeL),  Alale- 
kay  (Ca/i.),  Harade  (Quz.)^  Hana  {Pahari)j  Silim-kung 
(Lepcha). 

History  Uses,  &C. — There  are  several  varieties  of  this 
tree,  some  of  which  have  probably  been  prodaced  by  cultiva- 
tion, y.  citrina,  Roxb.,  is  considered  by  some  to  be  a  separate 
species.  Datt  (Hindu  Materia  Medica)  informs  us  that  Chebu- 
Hc  myrobalans,  in  Sanskrit  Haritahi,  Abhaya,  and  Pathyd,  were 
highly  extolled  by  the  ancient  Hindus  as  a  powerful  alterative 
and  tonic.  They  have  received  the  names  of  Pranada  or  life- 
giver,  Sudka  or  nectar,  Bhishakpriya  or  Physician's  favourite 
and  so  forth.*  A  mythological  origin  has  also  been  attributed 
to  the  tree.  **  It  is  said  that  when  Indra  was  drinking  amrita 
in  heaven  a  drop  of  the  fluid  fell  on  the  earth  and  produced  the 
plant.*'     On  this  account  it  is  called  Shahra'srishtd  ''created 

♦  The  following  are  the  synonyms  of  Haritaki  in  the  Raja-nirglianta  :— 
Har,  Siv6,  Pathyi,  Chetaki,  Vijayd,  Jayd,  Pramatthyd,  Prnmatlia,  Amogha, 
Rayasiba,  Prdnada,  Amrita,  Jivaniya,  Hemavati,  Piitan^,  Branfcana,  Abhay^, 
Javastba,  Nautlioi,  Sreya^i,  Roliini.  In  Sankrit  prescript ionii  any  one  of 
these  names  may  be  used. 
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by  Indra."  Indian  writers  describe  seven  varieties  of  Haritaki, 
which  however  are  nothing  more  than  the  sarae  fruit  in  dif- 
ferent stages  of  maturity.  Very  large  fruit  are  considered 
particularly  valuable,  and  fetch  a  fancy  price.  Chebulic 
myrobalans  are  considered  to  be  laxative,  stomachic,  tonic,  and 
alterative.  They  are  prescribed  alone  or  in  combination  with 
Emblic  and  Beleric  myrobalans  in  a  vast  number  of  diseases^ 
chiefly  those  afifecting  the  chest  and  abdomen.  The  three 
myrobalans  together  are  called  triphala  or  the  three  fruits  in 
Sanskrit,  Various  original  receipts  for  their  administration 
will  be  found  in  Dutt's  Hindu  Materia  Medica.  Myrobalans 
wore  known  to  the  early  Arabian  writers,  and  through  them  to 
the  Greek  writer  Actuarius,  who  mentions  five  kinds.  Nicolas 
Myropsicus  also  notices  them.  The  author  of  the  Makhzan-el- 
Adwiya,  on  the  subject  of  chebulic  myrobalans,  says  that  the 
very  young  fruit,  about  the  size  of  cumin  seeds,  are  called 
Ilalileh'i'zira ;  when  about  the  size  of  a  grain  of  barley, 
Halileh-i-jawi ;  when  of  the  size  of  a  raisin,  Haliloh-i^zangi  or 
Jlalileh'i'hindi  ;  when  half  arrived  at  maturity  and  yellowish, 
nalileh'i chini  ;  when  still  further  advanced,  Halileh-i-asfar ; 
and  lastly,  when  quite  mature,  nalilch-i^kabvli.  Of  these 
six  varieties  of  chebulic  myrobalans,  the  second,  third,  and  last 
only  are  in  general  use  for  medicinal  purposes,  the  fourth  and 
fifth,  also  known  as  Rangdri  har  or  hirude,  are  chiefly  used  by 
tannei*8.  The  Mahometans,  like  the  Hindus,  attribute  a  great 
many  fenciful  properties  to  the  drug ;  shortly,  we  may  say.  that 
the  ripe  fruit  is  chiefly  used  as  a  purgative,  and  is  considered 
to  remove  bile,  phlegm,  and  adust  bile ;  it  should  be  combined 
with  aromatics,  such  as  fennel  seeds,  caraways,  &c.  The  Arabs 
say, — ^'  Ilililaj  is  in  the  stomach  like  an  intelligent  housewife, 
who  is  a  good  manager  of  the  house.'*  The  unripe  fruit 
(Ilalileh'i'hindi  or  Himajn)  is  moat  valued  on  account  of  its 
astringent  and  aperient  properties,  and  is  a  useful  medicine  in 
dysentery  and  diarrhoea ;  it  should  also  be  given  with  aromatics. 
Locally  it  is  applied  as  an  astringent.  The  first  and  second 
kind  are  supposed  to  have  the  same  properties  as  the  third  in 
u  lesij  degree,  and  the  fourth  and  tifth  the  sarae  as  the  sixth  in 
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a  less  degree.  The  best  way  of  administering  myrobalans  as  a 
purgative  is  to  make  an  infusion  or  decoction  of  from  2  to  4 
drachms  of  fruit  pulp  with  the  addition  of  a  pinch  of  caraway 
seeds  and  a  little  honey  or  sugar. 

Ainslie  notices  their  use  as  an  application  to  aphthaB.  In 
the  Pharmacop(eia  of  India,  Dr.  Waring  mentions  his  having 
found  six  of  the  mature  fruit  an  efficient  and  safe  purgative^ 
producing  four  or  five  copious  stools^  unattended  by  griping, 
nausea  or  other  ill  effects ;  probably  those  used  by  him  were 
not  of  the  largest  kind.  Dr.  Hov^  in  his  account  of  a  visit  to 
the  Myrobalan  Plantation  at  Bungar  in  the  Concan  in  1787, 
states  that  he  found  one  fruit  a  sufiicient  purgative,  though 
the  manager  of  the  plantation  told  him  that  two  were  generally 
used.  Twining  (Diseases  of  Bengal,  Vol.  I.,  p.  407,)  speaks 
very  favourably  of  the  immature  fruit  (Halileh^'Zangi)  as  a 
tonic  and  aperient  in  enlargements  of  the  abdominal  viscera. 
We  have  found  them  a  useful  medicine  in  diarrhoea  and  dysen- 
tery, given  in  doses  of  a  drachm  twice  a  day.  Recently, 
if.  P.  Ap^ry  has  brought  to  the  notice  of  the  profession 
in  Europe  the  value  of  these  black  myrobalans  in  dysentery, 
choleraic  diarrhoea,  and  chronic  diarrhoea ;  he  administers  them 
in  pills  of  25  centigrams  each,  the  dose  being  from  4  to  12  pills 
or  even  more  in  the  24  hours.  {Journ.  de  Pharm.  et  de  Chim. 
Feb.  1st,  188S.)  Roxburgh  states  that  the  tender  leaves, 
while  scarce  unfolded,  are  said  to  be  punctured  by  an  an  insect, 
and  its  eggs  deposited  therein,  which  by  the  extravasation  of 
the  sap,  become  enlarged  into  hollow  galls  of  various  shapes 
and  sizes,  but  rarely  exceeding  an  inch  in  diameter.  They  are 
powerfully  astringent,  and  make  as  good  ink  as  oak  galls. 
They  also  yield  the  chintz  painters  on  the  coast  of  Coromandel 
their  best  and  most  durable  yellow.  They  are  called  by  the 
Tamils  Kadu-^ai^u,  and  by  the  Telingas  Aldicai,  (FL  Ind. 
II.,  435.)  In  the  Pharmacopoeia  of  India  they  are  noticed  on 
the  authority  of  the  Rev.  J.  Kearns  of  Tinnevelly  as  a  valu- 
able astringent  in  diarrhoea.  The  Himalayan  tribes  eat  the 
kernels  of  this  myrobalan,  and  use  the  fruit  as  a  remedy  for  sore 
throat  under  the  name  of  Khoki, 
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Description — The  mature  myrobalan  is  of  on  ovoid  form , 
from  1 — 1^  inches  long,  sometimes  tjipering  towards  the  lower 
extremity,  obscarely  5  or  6-sided,  more  or  less  furrowed  longi- 
tudinally, covered  with  a  smooth  yellowish  brown  epiderinis, 
within  which  is  an  astringent  pulp,  enclosing  a  large  rough 
bony,  one-colled  endocarp. 

The  unripe  fruits  are  shrivelled,  black,  ovoid,  brittle  bodies, 
from  i  to  }  of  an  inch  in  length,  having  a  shining  fracture 
and  an  astringent  taste ;  on  careful  examination  the  rudiments 
of  the  nut  may  be  distinguished. 

Chemical  compo.s'iYio/i. —According  to  Stenhouse  (1843), 
chebulic  myrobalans  contain  about  45  per  cent,  tannin,  also 
gallic  acid,  mucilage  and  a  brownish  yellow  colouring  matter. 
Hummel  has  obtained  31  per  cent,  of  tannic  acid,  and  Paul 
32*82,  and  26*81  of  gallotannic  acid  from  two  ordinary  samples 
of  the  commercial  article,  but  from  a  sample  of  inferior  quality 
only  6*11  per  cent. 

Herr  Fridolin  (1884)  reported  to  the  Dorpat  Naturforscher 
Gesellschaft  the  isolation  from  chebulic  myrobalans  of  a  new 
organic  acid,  which  ho  has  named  chebulinic  acid,  and  considers 
to  be  probably  the  source  of  the  gallic  and  tannic  acids  detect- 
ed by  previous  observers.  He  obtains  it  by  saturating  an 
aqueous  solution  of  an  alcoholic  extract  of  the  fruit  with  so- 
dium chloride,  dissolving  the  matter  that  separates  in  water, 
and  shaking  the  solution  with  acetic  ether,  which  takes  up  the 
chebulinic  acid  together  with  tannic  acid.  The  residue  after 
the  evaporation  of  the  ether  is  dissolved  in  a  httle  water  and 
allowed  to  stand  for  a  few  days,  when  the  chebulinic  acid  crj^s- 
stallizes  out  in  rhombic  prisms.  The  acid,  which  is  odourless 
and  sweet,  dissolves  very  readily  in  alcohol  and  hot  water,  not 
so  freely  in  ether,  and  with  great  diflSculty  in  cold  water,  the 
solntions  having  an  acid  reaction.  In  aqueous  solution  the 
chebulinic  acid  reduces  Fehling's  solution,  and  in  some  of  its 
reactions  it  closely  resembles  gallic  acid,  but  differs  from  it  in 
affording  no  colour  reaction  with  potassium  cyanide.  Herr 
Fridolin  suggests  as  a  formula  probably  representing  its 
composition,  C^a  H^*  O'K     (C^  R^  O^?)     When  decomposed 
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by  heating  an  aqueous  solution  in  a  closed  tube,  chebuliuie  acid 
takes  up  the  elements  of  water,  and  the  molecule  is  split  up  into 
two  molecules  of  gallic  acid  and  one  of  tannic  acid.  Herr 
Fridoliu  suggests  the  possibility  of  the  existence  in  other 
instances  of  an  organic  compound  splitting  up  into  tannic  and 
gallic  acids. 

According  to  M.  P.  Apery,  black  myrobalans  contain  an  oleo- 
resin  of  a  green  colour  soluble  in  alcohol,  ether,  petroleum 
spirit  and  oil  of  turpentine ;  this  oleo-resin,  which  has  been 
named  by  him  myrobalanin,  is  coloured  red  by  nitric  acid. 
{journ.  de  Pharm.  et  de  Chim,y  Feb.  1st,  1888.) 

Commerce. — See  next  article.  Very  large  chebuUc  myro- 
balans are  sold  in  the  bazars  as  Sarvari  or  Sardari  har,  and 
often  fetch  a  rupee  each.  Fictitious  myrobalans  of  very  large 
size  are  manufactured  by  glueing  slices  of  the  pulp  upon  a 
natural  fruit. 

TERMINALIA  BELERICA,  Boxh. 

Fig.Sedd.  Fl.  Sylv.,  ^  19;  Wight  Ic,  t.  91;  Rheede 
Hort.  Mai,  tV.,  /.  10.  Beleric  myrobalan  {Eng,),  Myrobalau 
beleric  (Fr.). 

Hab. — India. 

Vernacular, — ^Bahera,  Bharla,  Balra  (ffi/i(?.),  Bahera,  Bohora 
(Beng.),  Behada,  Vahela  (Mar,),  Tanrik-kay,  Thani  [Tam.), 
Tandra-kaya  (TeJ,),  Tari-kayi  {Can.). 

History,  Uses,  &C.— This  tree,  in  Sanskrit  Vibhita 
and  Vibhitaka  (fearless),  is  avoided  by  the  Hindus  of  North- 
em  India,  who  will  not  sit  in  its  shade,  as  it  is  supposed  to 
be  inhabited  by  demons.  Two  varieties  of  T,  belerica  are  found 
in  India,  one  with  nearly  globular  fruit,  i  to  |  inch  in  diameter, 
the  other  with  ovate  and  much  larger  fruit.  The  pulp  of  the  fruit 
(Beleric  myrobalan)  is  considered  by  Hindu  physicians  to  be 
astringent  and  laxative,  and  is  prescribed  with  salt  and  long 
pepper  in  affections  of  the  throat  and  chest.  As  a  constituent 
of  the  iriphala  (three  fruits),  i.e.,  emblic,  beleric  and  chebulic 
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myrobalans,  it  is  employed  in  a  great  number  of  diseases,  and  the 
kernel  is  sometimes  used  as  an  external  application  to  inflamed 
parts.  On  account  of  its  medicinal  properties  the  tree  bears 
the  Sanskrit  synonym  of  Anila-ghnaka,  or  '^  wind-killing." 
According  to  the  Nighantds  the  kernels  are  narcotic. 
Mahometan  writers  describe  Balilaj  (the  beleric  myrobalan)  aa 
astringent,  tonic,  digestive,  attenuant,  and  aperient,  and  useful 
as  an  astringent  application  to  the  eyes.  As  long  as  the  doc- 
trines of  the  Arabian  school  prevailed,  myrobalans  were  used 
medicinally  in  Europe,  havingbeen  introduced  by  the  Arabs  from 
India.  The  fivpo^oKavos  of  the  classical  Greek  and  Latin  writers 
was  a  fruit  from  which  the  perfumers  obtained  oil  for  their 
unguents.  According  to  Theophrastus,  the  outer  cortical 
portion  was  pounded  to  extract  the  oil,  as  that  part  only  was 
sweet  smelling.  It  is  uncertain  what  this  fruit  was,  but  it 
appears  to  have  been  something  similar  to  that  of  the  African 
oil  palm  {Eleeis  guineensis),  the  outer  fleshy  coating  of  which 
yields  an  oil  of  the  consistence  of  butter,  having  a  rather  plea- 
sant violet-like  odour  when  fresh.  The  later  Greek  physicians 
apply  the  terms  fivpo^aXavo^  and  fivpfyJAiKos  to  Indian  myrobalans. 

T.  helcrica  produces  a  quantity  of  gum  of  the  Bassora  type, 
which  is  collected  and  mixed  with  soluble  gums  for  sale  as 
country  gum. 

Description. — The  fruit  of  the  smaller  variety  of  this 
myrobalan  is  nearly  globular,  and  suddenly  narrowed  into  a 
short  stalk,  it  is  from  i  to  J  inch  in  diameter,  fleshy,  covered 
with  a  close  fulvous  tomentum  ;  the  stone  is  hard  and  pentago- 
nal, and  contains  a  sweet  oily  kernel,  having  three  prominent 
ridges  from  base  to  apex.  In  the  larger  variety  the  fruit  is 
ovoid  and  about  double  the  size,  and  the  flowers  have  a  power- 
ful stercoraceous  odour  exactly  resembling  that  of  the  wood 
of  Celtia  reticulosa  in  which  W.  A.  Dunstan  has  demonstrated 
the  presence  of  skatole.  The  gum  is  mostly  in  vermicular 
pieces  of  a  yellowish-brown  colour ;  in  water  it  forms  a  bulky 
gelatinous  mass  of  insipid  taste. 

Chemical  composition, — The  percentage  of  tannic  acid  in 
these  myrobalans  appears  to  vary  considerably.     Hummel  ob- 
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tained  17*4  per  cent.;  he  remarks  that  the  fruit  consists  of  two 

distinct  portions,  an  outer  and  inner  ;  100  parts  contains   75*4 

percent,  onter,  and  24*6  p^r  cent,  inner.      The  inner  portion 

only  contains  1  '25  per  cent,  of  tannic  acid.     Paul  obtained  from 

two  commercial  samples  of  beleric  myrobulans  5'03  and   6'70 

of  gallotannic  acid.      (Wait,,  Selections  from  the  Records  of  the 

Govt,  of  India^  Vol.  I.,  pp.  83  and  93.)     Wo  havoexamined  the 

pulp  of  the  smaller  rajrobalan  removed  from  the  shell  enclosing 

the   kernel,  and   the  kernels    separately,    wiih  the  following 

results : — 

Pulp.  Ken»el. 

Moisture    8  00  11*38  per  cent. 

Ash    4-28               4-38 

Petroleum  ether  extract  ...  -12  29-82 

Ether     extract '41                 '61         „ 

Alcoholic    „ 6-42                 -01         „ 

Aqueous      „     38-5<5  2526        „ 

Pulp, — The  moisture  was  determined  by  heating  to  100°  C. 
the  finely  powdered  material.     The  ash  con  tained  no  manganese. 

The  petroleum  ether  extract  consisted  of  greenish  yellow  oil. 

The  ethereal  extract  contained  colouring  mattter,  resins,  a 
trace  of  gallic  acid,  and  oil.     No  alkaloid  was  present. 

The  alcoholic  extract  was  yellow^  brittle,  «nd  highly  astrin- 
gent. In  warm  water  it  was  partly  soluble.  The  aqueous 
solution  gave  the  following  tannin  reactions  :  with  ferric  chloride 
indigo-blue,  changing  to  damson  on  the  addition  of  ammonia; 
with  lime  water  a  light  yellow  precipitate,  turning  greenish 
blue  on  adding  an  excess;  with  bichrnmate  of  potash  a  dirty 
reddish  brown  precipitate;  with  bromine  water  no  precipitate; 
with  sulphate  of  copper  a  slight  precipitate  ;  on  adding  ammo- 
nia a  dense  nearly  white  precipitite,  rapidly  becoming  yellow 
and  then  yellowish  brown.  No  alknloidal  principle  was  detected. 

Kernels. — The  moisture  was  determined  first  by  exposure 
over  sulphuric  acid  in  a  vacuum  :  and  then  at  100°  C.  The 
ash  contained  no  manganese. 

The  petroleum  ether  extract  consisted  of  a  pale  yellow,  thin, 
nutty  flavoured  oil,  non-drying,  and  insoluble  in  alcohol ;  on 
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standing  no  crystalline  deposit  was  formed ;  there  was  nothing 
specially  noteworthy  regarding  its  colour  reactions.  No  alka- 
loidal  principle  was  detected.  The  ethereal  extract  was  whitish 
and  oily ;  in  light  petroleum  ether  '52  per  cent,  was  soluble, 
which  added  to  the  petroleum  ether  extract,  would  increase 
the  oil  content  of  the  kernels  to  30*44  per  cent.  ;  the  resi- 
due  insoluble  in  light  petroleum  ether  amounted  to  09  per 
cent.,  and  did  not  afford  reactions  for  alkaloidal  principles. 
Brannt  states  that  the  oil  behaves  in  the  same  manner  as 
mastic  oil  when  obtained  by  expression,  and  ho  describes  it  as 
a  green  fluid  oil,  from  which  a  white  fat  of  the  consistence  of 
butter  separates. 

The  alcoholic  extract  was  whitish  and  partly  soluble  in  hot 
water  with  acid  reaction,  tasteless ;  no  alkaloid  was  detected. 

The  aqueous  extract  did  not  reduce  an  alkaline  copper  solu- 
tion until  after  boiling  with  a  dilute  acid.  The  extract  was 
specially  examined  for  saponin  with   negative   results. 

The  powdered  air-dried  bark  of  the  largo  variety  of  T.  belerica 
contained  3'71  per  cent  of  moisture,  and  18'61  per  cent  of  ash, 
in  which  no  trace  of  manganese  could  be  detected. 

With  the  exception  of  astringent  matter,  giving  a  brownish 
coloration  with  feiTic  salts,  nothing  of  special  importance  was 
detected  in  either  the  bark  or  leaves — no  alkaloids  orglucosides 
were  detected.  An  alcoholic  extract,  after  separation  of  the 
alcohol,  obtained  from  10  grams  of  the  bark  injected  into  a 
cat's  stomach,  afforded  the  following  symptoms : — 

Injected  at  10-50  a.  m.  into  a  cat's  stomach  which  had  fasted 
for  about  10  hours. 

11-15.     Vomited  twice. 
11-25.     Solid  motion. 
11-45.     Vomited. 

No  further  symptoms  were  noted,  and  the  following  day  the 
cat  appeared  to  be  in  its  normal  condition. 

In  the  case  of  the  leaves  an  alcoholic  extract  induced  almost 
immediate  vomiting  withont  any  other  symptoms. 
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In  neither  of  the  experiments  was  there  heaviness,  inability 
to  move,  or  any  symptoms  of  intoxication  noticed. 

IWico/o^y.—Roxborgh  and  Graham  notice  the  popular  belief 
that  certain  trees  of  T.  beleriea  bear  frait  the  kernels  of  virhich 
have  intoxicating  properties ;  these  trees  are  said  by  some  to 
be  always  those  of  the  large  fruited  variety.  Native  evidence 
on  this  point  is  conflicting,  some  people  say  that  they  have 
eaten  both  kinds  of  the  seeds  freely  without  experiencing  any 
narcotic  efiects,  but  that  when  water  is  taken  after  eating  them 
giddiness  and  a  sense  of  intoxication  is  experienced.  If 
vomiting  occurs  these  symptoms  soon  pass  off.  There  is  no 
doubt  that  children  often  spend  many  hours  under  these  trees 
eating  the  seeds,  and  it  is  quite  possible  that  severe  attacks  of 
indigestion  may  follow  such  excesses. 

The  only  cases  of  poisoning  by  the  Bahira  have  been  record- 
ed by  Mr.  Raddock,  Sub-Assistant  Surgeon  in  charge  of  the 
Malwa  Bheel  Corps.  Three  boys,  from  five  to  nine  years  of  age, 
picked  up  and  ate  some  of  the  dry  nuts  near  the  house  of  a 
Chamar,  who  had  brought  them  from  the  jungles  for  the  pur- 
pose of  colouring  leather.  Two  of  these  boys,  became  drowsy, 
complained  of  headache  and  sickness  at  stomach,  and  vomited 
freely  a  thick  white  frothy  mucus  The  third,  a  rather  weakly 
boy  of  seven,  was  first  seen  by  Mr.  Raddock  on  the  following 
morning.  He  was  in  his  father's  lap,  and  appeared  as  if  asleep ; 
the  legs  and  arms  were  relaxed  and  bent ;  eyes  closed,  breath- 
ing soft.  There  was  total  insensibility;  and  shaking  and  call- 
ing did  not  make  him  stir  in  the  least,  or  answer.  The  pulse 
was  scarcely  perceptible,  action  of  the  heart  frequent  and  weak. 
Body  of  natural  warmth,  legs  cold,  eyes  rather  glistening, 
pupils  fixed,  neither  contracted  nor  dilated,  jaws  closed,  and  only 
to  be  opened  by  much  force.  This  child  had  eaten  the  largest 
quantity  of  kernels — between  20  and  30.  At  the  time,  or  sub- 
sequently, nothing  was  complained  of.  He  played  all  day  and 
at  night  before  going  to  bed ;  went  to  sleep,  and  was  not  noticed 
until  next  morning,  when  he  was  found  insensible,  and  was 
supposed  to  be  dead.  With  difficulty  he  was  made  to  vomit 
II.— 2 
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three  or  four  times,  the  eyes  opened  with  a  heavy  dull  expres- 
sion, and  closed  again ;  though  he  relapsed  his  condition  was 
now  improved,  the  insensibility  was  not  so  deep,  and  his  hand 
was  moved  to  his  throat.  Small  quantities  of  strong  black 
tea  were  administered.  About  10  a.  m.  he  became  sensible, 
opened  his  eyes,  and  answered,  when  spoken  to;  towards  the 
afternoon  he  walked  about  and  improved  greatly.  At  5  in  the 
evening  he  was  sensible  but  drowsy,  pulse  small  and  rapid, 
complained  of  being  giddy,  had  vomited  twice'  since  morning, 
with  relief  to  the  symptoms.  His  recovery  was  speedy,  Mr. 
Baddock  justly  infers  from  these  cases  that  the  Bahira  is  a 
mild  narcotic  poison.  In  the  last  mentioned  case  he  is  con- 
vinced that  it  would  have  proved  fatal  had  the  stomach-pump 
not  been  used,  or  had  emetics  failed.  He  adds  that,  in  two  of 
the  boys  who  ate  about  the  same  quantity,  no  effects  were  pro- 
duced till  about  eight  hours  after,  and  tUe  poison  was  got  rid 
of  by  vomiting.  In  the  third,  who  ate  the  most,  no  eflTects 
were  produced  in  12  hours  j  at  least  no  vomiting  resulted,  and 
during  sleep,  insensibility  came  on. 

Dr.  Burton  Brown  in  citing  this  case  says  that  Terminalia 
helerica  is  sometimes  added  to  spirit  in  bazaars,  in  conjunc- 
tion with  the  Chebulic  rayrobalan  (hara)  and  the  Emblic 
myrobalan  (avola),  so  that  it  is  possible  that  an  accident 
might  occur  from  the  use  of  spirit  so  drugged. 

Boyle  and  Bird  wood  merely  say  that  the  seeds  of  the  Termi- 
nalia helerica  are  eaten  as  nuts.  O'Shaughnessy,  however, 
adds  that  they  "are  deemed  intoxicating.**     (Ohevera.) 

As  regards  the  seeds  eaten  in  moderation,  our  experiments 
lead  to  the  conclusion  that  they  are  perfectly  harmless;  one  of 
us  has  eaten  kernels  without  any  ill  effects.  In  one  of  our 
experiments  we  injected  into  a  cat's  stomach  an  alcoholic 
extract  from  9  grams  of  the  kernels  with  negative  results.  In 
another  experiment  we  mixed  13*2  grams  of  kernels,  equal  to 
about  35 — 4?0  kernels,  reduced  to  a  fine  pulp,  with  about  30 
grams  of  raw  meat,  also  pulped  :  this  mixture  was  readily  eaten 
at  11'5  a.  m.  by  a  cat  which  had  been  fasting  for  many  hours : 


Digitized  by  VjOOQ IC 


COMBBETACE^.  11 

when  tbe  laboratory  was  closed  at  4  p.  m.  the  cat  appeared  in 
its  usnal  condition,  no  symptoms  having  been  induced^  and  on 
the  following  morning  it  appeared  to  be  perfectly  well.  We 
learn  that  Jogis  consider  that  one  kernel  eaten  dfldly  increases 
the  appetite  for  sexual  itidulgence.  Onr  experiments  appear 
to  be  fairly  conclusive  that  these  kernels  do  not  possess  any 
toxic  properties. 

Oomfjwrctf.— Myrobalans  are  one  of  the  principal  forest  pro- 
dacts  of  India;  they  are  collected  in  large  quantities  on  Govern- 
ment accoant>  and  yearly  auctions  are  held  by  the  Forest  Con- 
servancy Department.  Both  chebulic  and  beleric  myrobalans 
are  largely  exported  for  tanning  and  dyeing.  The  exports 
from  the  whole  of  India  were :— In  1885-86,  706,000  cwts., 
valued  at  30  lakhs  of  rupees  f  in  1836-87,  597,000  cwts.,  valued 
at  23  lakhs  of  rupees  ;  in  1887*88,  678,000  cwts.,  valued  at  25 
lakhs  of  rupees. 

TERMINALIA  ARJUNA,  Bedd. 

Fig.~Fl.  Syl,  t.2S;D   C.  Mem.  Combr.  t  2. 

Hab. — Deccan,  Ceylon,  North- West  Provinces.     The  bark. 

VertMcular. — Kahu,  Arjun  {Hind,},  Vellai-maruda-marara 
(Tarn.),  Telia- raaddi-chettu  (TeZ.),  Arjun,  Sh^rdul,  Piujal 
(Mar.),  Arjun  (Be/ic/.),  Tora-billimatti  {Can.). 

History,  Uses,  &C — This  tree  is  the  Arjuna  and 
Kukubha  of  Chakradatta,  who  describes  it  as  tonic,  astringent, 
and  cooling,  and  prescribes  it  in  heart  disease  and  for  those  pur- 
poses for  which  astringents  are  genei-ally  applied.  He  recom- 
mends it  to  be  given  in  milk,  treacle  or  water  when  used 
internally,  or  as  a  ghHta  (medicinal  butter)  made  with  the 
decoction  and  powder  of  the  bark. 

Hindu  physicians  think  that  the  bark  has  some  special 
virtue  in  promoting  the  union  of  fractures,  and  the  dispersion 
of  ecchymosis  when  given  internally.  It  iff  considered  to  be 
Asmari'hara,  or  lithontriptic,  and  a  reference  to  the  chemical 
composition  will  show  that  the  ash  of  the  bark  contains  an 
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extraordinarily  large  proportion  of  calcium  carbonate.     Exter- 
nally it  is  used  in  the  form  of  an  astringent  wash  to  ulcers. 
Descrpition. — The  bark  is  generally  sold  in   short  hlaf 

quills,  frcm  i  to  §  of  an  inch  thicj^  and  several  inches  long  ; 
it  has  a  pinkish  colour,  which  is  seen  through  the  thin  grey 
epidermis ;  its  substance  is  fibrous  and  gritty  under  the  teeth  ; 
it  breaks  with  a  short  fracture,  the  internal  surface  being 
of  a  lighter  colour  and  finely  striated.  The  taste  is  agreeably 
astringent.  The  bark  when  magnified  shows  remarkably 
large  cells  in  the  medullary  rays,  and  numerous  large  stone 
cells  of  a  bright  yellow  colour  contrast  strikingly  with  the 
pinkish  tinge  of  the  other  structui-es.  It  contains  much  ciys- 
talJine  matter. 

Chemical  composition. — This  is  most  remarkable^  the  ash 
amounts  to  34  per  cent,  of  almost  pure  calcium  carbonate, 
which  if  calculated  into  oxalate  would  amount  to  43*5  per 
cent.  The  watery  extract  is  23  per  cent,  with  16  per  cent, 
of  tannin ;  very  little  colouring  matter  besides  the  tannin  is 
extracted  by  alcohol.  The  tannin  gave  a  blue*black  precipitate 
with  ferric  salts. 

ANOGEISSUS   LATIFOLIA,  Wall. 

Fig.—Bedd.  PI.  Sylv.,  L  15;  Boyle  III.,  t.  45;  Wight  7c.,  t. 
994. 

Hab. — Himalayas  to  Ceylon.     The  gum  and  leaves. 

8yn. — Conocarpus  latifolia. 

Vernacular. — Dhioya,  Dhaura,  Dhava,  Bakla  {Eind  ),  Davda 
(Gm2.,  Jfar.),  Vallai-naga,  Vakkali  (Tarn.),  Chiriman,  Yella- 
maddi  (Tel),  Dinduga  (Can,). 

History,  Uses,  &C. — A  large  and  very  common  tree 
called  in  Sanskrit  Dhava,  Dhavala,  Madhura-tvacha  and  Vaka- 
vriksha,  or  "  crane  tree/'  on  account  of  the  resemblance  of 
its  fruit  to  the  head  of  a  crane  (vaka).  ITie  wood  is  hard 
but  not  durable ;  it  affords  a  good  fuel  and  excellent  charcoal. 
The  tree  is  remarkable  for  the  large  amount  of  gum  which 
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flows  from  it,  whence  the  Sanskrit  name  Dhava,  from  }^,  to 
flow.  The  gam  has  a  great  reputation  in  India  among  calioo- 
printers  for  use  with  certain  dye-stuffs,  such  as  turmeric.  The 
leaves  are  used  in  most  parts  of  the  country  for  tanning. 

Description* — Leaves  short  petioled,  ovate,  generally 
emarginate,  entire,  smooth,  from  one  to  four  inches  long,  and 
from  one  and  a  half  to  two  broad.  Taste  very  astringeut. 
In  the  variety  villosa  the  leaves  are  rusty  villose  on  both 
surfaces,  and  in  the  variety  parvifolia  they  are  very  small  and 
silky  pubescent.  For  a  description  of  the  gum  the  reader  is 
referred  to  the  article  upon  the  Substitutes  for  Chim  Acacia, 
Vol  1.,  p.  544. 

Chemical  composition. — The  leaves  have  been  examined  by 
Hummel,  who  obtained  from  them  a  pale  yellow  decoction,  and 
lo*5  per  cent,  of  tannic  acid.  (Watt,  Selections  from  ihs 
Bec<yrds  of  the  Govt,  of  India  Vol.  I.,  p.  93.)  Lyon,  who  has 
also  examined  them,  obtained  a  similar  result. 

QUISQUALIS  INDICA.  Unn. 

Fig.— Lam.  Ill,  t.  357;  Wight  III,  t.  92;  Bot.  Reg.  N. 
8.  XXX.,  t  15.  Rangoon  creeper  {Eng.),  Liane  vermifuge 
(Fr.). 

Hab. — Malaya.     India,  cultivated.     The  seeds. 
Vernacular, — Rangun-ki-bel(fl'ind.),Vilayati-chameli(  Afar.), 
Irangun-malli  {Tarn,),  Rangunu-malle-chettu  {TeL). 

History,  Uses,  &C. — In  the  Moluccas  the  seeds  have 
long  been  held  in  repute  as  an  anthelmintic,  and  in  1833  they 
were  brought  forward  by  Dr.  Oxley  and  Mr.  Gordon  of  Singa- 
pore. {Calcutta  Med.  and  Phys.  Trans.,  vii.,  p.  488.)  The 
testimony  adduced  in  their  favour  by  these  authorities  is  strong, 
and  is  to  the  effect  that  in  cases  of  lumbrici,  four  or  five  of 
these  seeds,  bruised  and  given  in  electuary  with  honey  or  jam, 
suffice  for  the  expulsion  of  the  entozoa  in  children.  Bouton 
{Med.  Plants  of  Mauritius,  p.  58),  who  gives  Liane  vermifuge 
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as  the  name  of  the  shrub  iu  the  Mauritius^  states  that  if  more 
than  fonr  or  five  seeds  are  given  they  are  apt,  in  some 
constitutions,  to  cause  spasm  and  other  ill  effects.  (Pharm,  of 
India.)  Loureiro  states  that  the  leaves  are  astringent.  This 
plant  is  cultivated  as  a  flowering  shrub  in  most  parts  of  India, 
but  except  in  the  Southern  Provinces  it  very  seldom  ripens  its 
fruit,  and  its  medicinal  properties  are  consequently  unknown 
in  most  parts  of  the  country. 

Description. — The  fruits  are  about  an  inch  in  length, 
oval  or  oblong,  pointed  at  either  extremity,  and  sharply  pen- 
tagonal ;  they  dehisce  from  the  apex.  The  woody  pericarp  is 
thin,  fragile  and  of  a  deep  mahogany  colour ;  it  encloses  a  pen- 
tagonal seed  nearly  black  when  dry,  yellowish  and  oily  inter- 
nally.    (Fig.  in  Hanhurys  Science  Papers,  p.  232.) 

Chemical  composition. — Quisqualis  fruits  consist  of  41  parts 
shells  and  59  parts  kernels  in  100  parts.  The  6xed  oil  obtain- 
ed by  ether  amounts  to  16  per  cent. ;  it  is  of  a  yellow  colour* 
peculiar  odour,  and  has  a  specific  gravity  of '9169.  It  yields 
on  saponification  94*7  per  cent,  of  fatty  acids  melting  at  43°  C. 
The  oil  with  sulphuric  acid  passes  from  a  reddish-brown  colour 
through  red  and  green  to  purple.  The  alcoholic  extract,  after 
removal  of  the  oil,  is  intensely  sweet  owing  to  the  presence  of 
an  amorphous  fermentable  sugar  similar  to  levulose ;  the 
solution  in  water  acidified  with  acetic  acid  and  shaken  with 
ether  affords  on  evaporation  of  the  ether  a  crystalline  residue, 
soluble  in  sulphuric  acid  without  colour,  striking  an  orange 
colour  with  caustic  soda,  aud  giving  in  watery  solution  precipi- 
tates with  the  alkaloidal  reagents.  The  drug  now  treated  with 
water  yields  a  deep  reddish  brown  colouring  matter  of  the 
nature  of  an  organic  acid.  It  darkens  slightly  with  iron 
salts,  gives  no  precipitate  with  gelatine,  and  is  wholly  removed 
from  solution  by  neutral  plumbic  acetate,  and  the  precipitate 
after  standing  some  days  remains  in  an  amorphous  condition. 
This  aqueous  extract  was  rendered  turbid  by  alcohol, 
mineral  acids  and  tannin  solution,  and  decomposed  when 
evaporated.     The    buhavio^r    of  the   extract  points    to    the 
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presence  of  cathartic  acid^  or  an  analogons  acid  of  the  amidic 
series.  The  seeds  afford  7  per  cent,  of  an  alkaline  deliquescent 
ash. 

CALYCOPTERIS  FLORIBUNDA,  Lam. 
Fig.— iJo«6.  Cor.  PI.,  t.  87. 

Hab. — Western  India^  Assam.  The  leaves^  root,  and 
fruit. 

Verncicular. — Bandi-murududu  (Tel.)y  Baguli^  Ukshi  (Mar.), 
Kokoranj,  (Hind.),  Marsada,  Bagnli  (Can.). 

History,  Uses,  &C. — This  is  a  dense  climbing  shrub. 
The  Marathi  name  Ukshi  is  evidently  derived  from  the  Sanskrit 
^W,  to  sprinkle  or  moisten^  as  plants  loving  shade  and  moisture, 
such  as  Naregamia  alata,  flourish  beneath  it.  The  leaves  are 
bitter  and  astringent,  and  are  chewed  by  the  natives  and  the 
juice  swallowed  as  a  remedy  for  colic.  The  root  ground  to  a 
paste  with  that  of  Oroton  oblongifolium  is  applied  to  bites  of  the 
Phoorsa  snake  (Echis  carinata).  In  pandurog  (jaundice)  ukshi 
fruit  and  various  spices,  of  each  one  part,  are  made  into  a 
compound  powder,  of  which  the  dose  is  two  massas. 

The  fruit,  with  the  root  of  Orewia  pilosa.  Lam.,  is  rubbed 
into  a  paste  with  honey  and  applied  to  ulcers. 

Description. — Leaves  opposite,  shortly  petioled,  elliptic 
or  ovate,  acuminate,  entire.  On  the  upper  surface  are  thinly 
scattered  long  hairs  which  are  most  abundant  at  the  edges  ; 
the  under  surface  is  rusty  tomentose,  the  tomentum  being 
collected  in  little  tufts  giving  rise  to  a  dotted  appearance  in 
the  fully  mature  leaf ;  taste  very  astringent  and  somewhat 
bitter.  The  fruit  is  about  i  inch  in  length,  ovoid,  5-ribbed, 
villousy  1 -seeded,  and  is  surmounted  by  the  enlarged  calyx ; 
cotyledons  convolute. 

Chemical  composition. — The  leaves  assayed  by  Lowenthal'a 
permanganate  and  gelatine  process  yield  6*86  per  cent,  of 
tannin,  expressed  in  terms  of  gallo-tannic  acid  using  Neu- 
baner's  equivalent. 
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The  plants  of  minor  importance  belonging  to  this  Order, 
which  are  sometimes  used  medicinally,  are : — 

Terminalia  tomentosa,   Bedd.  Fl.  Sylv.,t.  17,  and 

its  variety,  T.  glabra,  Vern. — Asan  (fltnd.),  Ain  (Mar,),  Kur- 
rupu-marata-maram  (Tarn,),  Piasal  {Beng.),  Nalla-maddi- 
chetta  (Tei.)j  Tembavu  (MaL),  trees  common  in  most  parts  of 
India  have  an  astringent  bark  which  is  used  for  tanning,  and 
has  been  recommended  for  medicinal  use  by  Dr.  j3E.  Ross. 
Powdered  and  mixed  with  oil  it  is  used  for  aphth».  The  ash  of 
the  bark  contains  much  potash  and  is  eaten  by  the  natives,  and 
the  leaves  are  used  for  manuring  rice  fields.  {Bourdillon.) 
Paul  found  5*97  per  cent,  of  tannin  in  the  bark,  and  Hummel 
40  per  cent.  We  find  that  the  bark  of  the  variety  glabra 
contains  moisture  9-59,  ash  14-94,  and  tannin  7*2  per  cent. 
The  alcoholic  extract  contained  13*9  per  cent,  of  tannin  and 
colouring  matters  precipitated  by  lead.  The  tannin  gave  a 
blue-black  precipitate  with  ferric  salts. 

The  flowers  of  Terminalia  paniculata,  Roth.,  Bedd. 
Fl.  Sylo.,  t.  20,  Maruthu  (Tarn.,  Mai.),  a  tree  of  Malabar,  the 
Nilgiris  and  Coorg,  are  used  medicinally  by  the  country  people, 
pounded  with  the  root  of  Cis8ampelo8  Pareira^  as  a  remedy  in 
cholera.  The  juice  of  the  flowers  along  with  that  of  Guava 
bark  is  administered  as  an  antidote  in  poisoning  by  opium.  If 
the  flowers  are  not  obtainable  the  bark  may  be  used.  The 
juice  of  the  flowers  or  bark,  with  melted  butter  and  rock  salt, 
is  applied  externally  in  parotitis.  The  Marathi  name  for  this 
tree  is  Kinjal,  the  Tamils  call  it  Maruthu  and  Vella-maruthu  or 
Ola-maruthu, 

Terminalia  Catappa,  Linn.,  Bot.  Mag.  3004;  Bedd. 
Fl.  Sylv.,  t.  18,  the  Catappa  of  the  Malays,  is  now  cultivated 
all  over  India,  and  is  known  as  the  almond  tree  (Badam)  to 
both  natives  and  Europeans.  The  fruit  is  an  oval,  compressed, 
smooth  drupe,  with  two  elevated  grooved  margiu^s ;  it  is  about 
2  inches  long  and  of  a  dull  purple  colour  when  ripe,  the  pulp 
being  bright  purple.     The  nut  is  rough,  hard  anU  thick,  and 


Digitized  by  CjOOQ IC 


MYBTACB^.  17 

the  kernel  which  is  abont  half  the  size  of  an  almond  and 
nearly  cylindrical^  is  in  common  use  in  Bengal,  amongst  £aro- 
peans  under  the  name  of ''  leaf  nut/'  According  to  Brannt  the 
almonds  contain  28  per  cent,  of  oil,  which  excels  almond  oil  as 
regards  flavour  and  mildness,  and  has  the  further  advantage 
of  keeping  well.  It  is  of  a  pale  yellowish  colour  and  entirely 
inodorous.  Its  specific  gravity  is  918  at  15®  C,  and  it  is  com- 
posed chiefly  of  stearin  and  olein,  the  stearin  separating  at 
5°  C.  The  bark  is  astringent,  and  has  been  recommended  for 
internal  administration  in  the  form  of  decoction  as  a  remedy 
for  gonorrhoea  and  leucorrhcea.  (Pharm.  de  St  Dominque,) 
The  tree  yields  a  gum  of  the  Bassora  type. 


MYRTACE^. 

BARRINGTONIA    ACUTANGULA,   Gdrtn. 

Fig.—  Bedd.  Fl  Sylv.,  t.  204.  The  fruit,  Qdrtn.  FrucL  ii.j 
97,  t.  101. 

Hab. — Throughout  India.     The  seeds. 

Vernacular. — Hijjal,  Samandar-phal  (Hind.,  Beng,),  Samudar- 
phal  (Guz.),  Samutra-pullam,  Kadapum  (Tarn.),  Kadamik, 
Kanapa  {Tel),  Pivar,  Sathphal,  Dhfitriphal,  Ingli  (Mar.  Can.). 

History,  Uses,  &C. — This  is  an  evergreen  tree  of 
moderate  size,  called  by  Sanskrit  writers  Hijja  or  Hijjala.  The 
fruit  is  spoken  of  as  Samudra-phala  and  Dh^triphala  or 
"nurse's  fruit,^*  and  is  one  of  the  best  known  domestic  remedies. 
When  children  suffer  ffom  a  cold  in  the  chest,  the  seed  is  rub- 
bed down  on  a  stone  with  water  and  applied  over  the  stornum, 
and  if  there  is  much  dyspnoea  a  few  grains  with  or  without  the 
juice  of  fresh  ginger  are  administered  internally  and  seldom 
fail  to  induce  vomiting  and  the  expulsion  of  mucus  from  the 
air  passages.  To  reduce  the  enlarged  abdomen  of  children  it 
II.— 3 


Digitized  by  VjOOQ IC 


18  MYRTACE^. 

is  given  in  doses  of  from  2  to  8  grains  in  milk.  Ramphias 
states  that  the  roots  are  used  to  kill  fish,  and  this  nse  of  the 
bark  is  known  in  most  parts  of  India.  The  fish  are  said  to  be 
not  unwholesome. 

B.  racemosa,  Blume,  has  similar  properties,  the  bark, 
root  and  seed  being  bitter.  Ainslie  states  that  in  Java  and  in 
Ternate  the  seeds  are  used  for  intoxicating  fish.  The  powdered 
seeds  of  these  plants  induces  sneezing. 

Description. — The  dry  seeds  as  met  with  in  the  shops 
resemble  a  nutmeg  in  size  and  shape;  externally  they  are 
somewhat  rough,  brown,  and  marked  with  longitudinal  strise ; 
internally  horny,  hard  and  brittle  when  dry,  but  easily  soft- 
ened by  immersion  in  water ;  the  bulk  of  the  seed  consists  of 
starch.     Taste  sweet  at  firsts  afterwards  bitter  and  nauseous. 

Chemical  composition. — The  active  principle  of  these  seeds 
appears  to  reside  in  a  body  allied  to  saponin.  The  aqueous  solu- 
tion forms  a  stable  froth  when  shaken,  and  tastes  at  first  sweet  and 
afterwards  bitter  and  acrid.  This  solution  precipitated  with 
barium  hydrate,  the  precipitate  collected,  dissolved  in  hydro- 
chloric acid,  the  barium  removed  as  sulphate^  and  the  clear  liquor 
boiled)  threw  out  an  insoluble  substance  related  to  sapogenin, 
and  the  filtrate  gave  the  reactions  for  glucose.  The  aqueous 
extract  gave  an  immediate  precipitate  of  a  proteid  nature  with 
acids,  which,  dissolving  to  some  extent  when  heated  and  sepa* 
rating  again  in  the  cold,  resembled  albumose;  after  removal  of 
this  proteid,  the  acid  liquor  was  boiled,  and  the  formation  of  a 
fiocculent  deposit  and  an  increase  in  the  amount  of  glucose  were 
noticed,  which  confirmed  the  presence  of  a  glucosidal  body  such 
as  saponin.  Rectified  spirit  dissolved  24  per  cent,  of  extract 
containing  gallic  acid,  sugar  and  some  saponin ;  and  the  subse- 
quent treatment  with  water  removed  more  saponin  together 
with  gum  and  proteids.  The  remaining  principles  that  could 
be  identified  were  a  fat,  caoutchouc,  a  very  large  quantity  of 
starch  and  cellulose^  the  ash  consisting  of  alkaline  and  deliques- 
cent salts* 
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CAREYA   ARBOREA,  Roxl. 

Fig.—Roxb.  Car.  PI.  HI,  14,  t.  218;  Wight  III,  99,  100; 
Bedd.  FL  Sylv.,  t.  205.  Pera  brava  (Port.),  Wild  Guaya 
{Eng.). 

Hab. — Thronghout  India. 

Vernacular. — Kambhi  {Hind.,  Bengr.),  Kumbha  {Mar.,  Ouz,), 
Patai^tanni-maramy  Arjama  {Tarn.),  Kumbhia,  Gonju  {Can.), 
Kumbhi,  Dudippi,  Gavuldu  {Tel),  Peru  (Mai).  The  dried 
calices,  V^kumbba  {Ouz.),  Bakumbha  {Beng.). 

History,  Uses,  &C. — C.  arborea  is  a  large  deciduous 
tree,  the  leaves  of  which  turn  red  in  the  cold  season.  It  is 
the  Kambhi  of  Sanskrit  writers,  and  appears  to  have  been  so 
named  on  account  of  the  hollow  on  the  top  of  the  fruit  giving 
it  somewhat  the  appearance  of  a  water-pot.  The  tark  of  the 
tree  and  the  calices  of  the  flowers  are  well  known  Indian 
remedies,  and  are  valued  on  account  of  their  astringent  and 
mucilaginous  properties,  being  administered  internally  in 
coughs  and  colds  and  applied  externally  as  an  embrocation. 
Rheede  (Hart.  Mai  Hi.,  36,)  states  that  wild  pigs  are  very 
fond  of  th^  bark,  and  that  it  is  used  by  hunters  to  attract 
them.  An  astringent  gum  exudes  from  the  fruit  and  stem, 
and  the  bark  is  made  into  coarse  cordage.  (Bourdillon.y 
The  Tamil  name  Puta-tanni-maram  signifies  "  water-bark-tree,** 
in  allusion  to  the  exudation  trickling  down  the  bark  in  dry 
weather. 

Description, — Calyx  }  to  1  inch,  terete,  campanulate, 
obscurely  pubescent,  lobes  ovate,  obtuse,  ovules  in  two  rows 
in  each  cell  of  the  ovary.  Fruit  2i  by  2  inches,  globose,  sur- 
mounted by  an  enlarged  mouth  having  a  depressed  pit  at  the 
vertex  within  the  calyx  teeth.  Bark  thick,  fibrous,  externally 
ash-coloured,  internally  reddish  when  dry,  the  whole  plant 
abounds  with  thick  mucilage. 

Chemical  composition. — The  thick  red  bark  from  old  trees 
contained  8*7  per  cent,  of  tannin,  giving  a  blue-black  colour  with 
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iron  salts  aad  containing  29  per  cent  of  Pb  0  in  its  lead  salt. 
The  tannin  was  in  a  free  state.  The  bark  left  10*6  per  cent- 
of  carbonated  ash  from  the  reduced  calcium  oxalate  which 
occurred  in  large  simple  crystals  in  the  liber. 


CARYOPHYLLUS  AROMATICUS,  Linn. 

Fig.—Bentl  and  Trim.,t.  112.  Clove  tree  (Eng.),  Giro- 
flier  aromatique  {Fr.). 

Hab. — Moluccas,  cultivated  elsewhere.  The  flower  buds 
and  fruit. 

Vernacular. — Laung  (Hind.),  Lavauga  (Jfar.,  Can.),  Long 
{Beng.\  Lavang  (Ouz.),  Lavangdlu,  Lavanga-pu  (Tel.),  Ki- 
rambu,  Ilavangap-pu,  Karuvap-pu  [Tarn. ).  The  fruit,  Narlaung 
{Ind.  Bazar). 

History,  Uses,  &C.— The  clove  tree  is  said  to  be  in- 
digenous only  in  the  Ave  small  islands,  which  constitute  the 
Moluccas  proper,  viz.,  Tarnati,  Tidori,  Mortir,  Makiyan  and 
Baohian.  It  was  afterwards  introduced  into  other  neighbour- 
ing islands,  where  it  is  now  cultivated,  and  at  a  later  period 
into  Zanzibar  and  Pemba  on  the  East  coast  of  Africa.  Cloves 
appear  to  have  been  known  in  China  as  early  as  B.C  266.  At 
that  time  it  was  customary  for  the  officers  of  the  court  to  hold 
the  spice  in  the  mouth  before  addressing  the  sovereign  in 
order  that  their  breath  might  have  an  agreeable  odour.  {Pharma* 
cographia.)  It  is  difficult  to  say  when  they  were  first  intro- 
duced into  India,  but  they  are  mentioned  by  Charaka,  who  is 
considered  to  be  the  oldest  Sanskrit  medical  writer,  under  the 
name  of  Lavanga,  a  name  which,  with  various  modifications,  is 
applied  to  cloves  all  over  India.  They  are  regarded  by  Sans- 
krit writers  as  light,  cooling,  stomachic,  digestive  and  useful 
in  thirst,  vomiting,  flatulence,  colic,  &c.,  and  are  prescribed 
with  other  spices  and  with  rock  salt.  (DuWs  Hindu  Materia 
Ncdica.)     A  paste  of  cloves  is  applied  to  the  forehead  and  nose 


Digitized  by  VjOOQ IC 


MYkTACB^.  21 

fta  a  remedy  for  colds.  A  dove  roasted  in  ih&  fliame  of  a 
lamp  and  held  in  the  month  is  a  popular  remedy  for  sore 
throat.  The  early  Arabian  writers  call  them  Karanfal,  a 
name  evidently  derived  from  the  Indian  languages  of  the 
Malabar  Coasts  Ceylon,  and  the  Straits* ;  this  name  appears 
to  us  to  have  been  the  source  from  whence  the  Greeks  have 
derived  the  name  icapvoffwWov  which  we  meet  with  in  Gnlen  and 
Pliny;  the  latter  writer  speaks  of  Caryophyllon  as  resembling 
pepper  but  longer  and  more  brittle  and  imported  for  the  sake  of 
its  odour.  We  do  not  think  it  possible  that  a  spice  in  such 
common  use  in  the  East  can  have  escaped  their  notice. 
Pauhis  describes  cloves  as  the  flowers  of  a  tree,  and  Kapituoddtj 
(like   a   nail).     Myrepsicus    in  a    prescription  calls   mother 

clov-es    yap€64t>a^ov  to  fUya  to  \€y6fi€vov  nap  'IroXotr  dv6o<f>aKov,      In  the 

debased  Greek  of  the  later  Greek  physicians,  the  name 
takes  various  forms  more  nearly  corresponding  to  the  Arabic. 
Later  Arabian  and  Persian  authors  of  treatises  on  Materia 
Medica  describe  cloves  as  the  fruit  of  a  tree  growing  in 
Java  or  Batavia,  a  territory  belonging  to  the  Dutch  Chris- 
tians. In  the  MakhzaweUAdwiya^  a  work  written  about  one 
hundred  years  ago,  it  is  distinctly  stated  that  they  are  only 
produced  in  the  Dutch  possessions,  and  that  they  are  of  two 
kinds,  male  and  female.  The  fruit  of  the  clove  is  called  Nar- 
laung  (male  clove)  in  India,  a  strange  mistake  but  a  common 
one  among  Asiatics,  who  argue  that  the  seed-bearing  organ  or 
plant  must  be  the  male.  Mahometan  writers  describe  cloves 
as  hot  and  dry,  and  consider  them  to  be  alexipharmic  and 
cephalic,  whether  taken  internally  or  applied  externally;  they 
also  recommend  them  for  strengthening  the  gums  and  per- 
fuming the  breath,  and  on  account  of  their  pectoral,  cardiacal^ 
tonic,  and  digestive  qualities.  They  have  a  curious  supersti- 
tion to  the  effect  that  one  male  clove  eaten  daily  will  prevent 
conception.  On  the  other  hand,  they  tell  us  that  the  saliva 
after  cloves  have  been  chewed,  if  applied  to  the  orifice  of  the 
male  urethra  before  connection,  increases  the  sexual  orgasm 
in  both  parties.  In  modern  medicine  cloves  are  used  as  a 
•  Kirimbu,  Tamil  j  Ka ram pu,  Ma/ay ;  Karambu,  Cingalese, 
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canuinative  and  stimulant ;  to  relieve  irritation  of  the  throat 
accompanied  by  racking  congh,  and  to  deaden  the  pain  of 
toothache. 

Description. — The  flowers  of  the  Clove  grow  in  cymes, 
when  fit  for  gathering  the  calyx  tube  is  of  a  bright  red  colour, 
and  the  tree  presents  a  veiy  beautiful  appearance.  The  col- 
lection as  witnessed  by  one  of  us  at  Zanzibar  is  by  hand^  each 
clove  being  picked  singly.  They  are  afterwards  dried  upon 
mats  in  the  sun,  which  takes  about  three  days.  The  dried 
clove  is  about  two-thirds  of  an  inch  long,  and  consists  of  the 
calyx-tube,  which  divides  above  into  four  pointed  spreading 
sepals,  surmounted  by  a  globular  bud,  consisting  of  4  petals 
and  enclosing  a  number  of  stamens.  All  parts  of  the  clove 
abound  in  oil  cells.  If  of  good  quality  it  should  be  plump,  of 
a  rich  brown  colour,  and  the  oil  should  exude  upon  pressure 
being  made  with  the  finger  nail ;  the  taste  should  be  aromatic 
and  very  pungent. 

Mother  cloves,  called  in  India  Narlaung  (male  cloves),  are 
ovate-oblong  berries  about  an  inch  long,  and  contain  two  dark- 
brown  oblong  cotyledons  which  abound  in  starch;  they  have 
the  odour  of  cloves,  but  contain  much  less  essential  oil. 

Clove  stalks,  in  Guzerathi  Vihunia^  are  only  brought  to 
India  for  re-export  to  Europe. 

The  oil  of  cloves  of  the  Indian  bazars  is  made  by  steeping 
cloves  in  sweet  oil.  No  essential  oil  is  manufactured  in  the 
country. 

Chemical  composition, — Oleum  Caryophylli,  which  is  the 
most  important  constituent  of  cloves,  is  obtainable  to  the 
extent  of  16  to  20  per  cent.  But  to  extract  the  whole,  the 
distillation  must  be  long  continued,  the  water  being  returned 
to  the  same  material. 

The  oil  is  a  colourless  or  yellowish  liquid  with  a  powerful 
odour  and  taste  of  ckves ;  sp.  gr.  1*046  to  1*058.  It  is  a  mixture 
of  a  terpene  and  an  oxygenated  oil  called  Eugenol,  in  variable 
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proportions.     According  to  Schimmel  &  Co.j  the  genuine  oil  of 
cloves  has  a  specific  gravity  of  1*067,  and  the  oil  of  clove  stalks 
a  specific  gravity  of  1*060   to    r063.    The  former,  which  is 
termed  light  oil  of  cloves,  and  comes  over  in  the  first  period 
of  the  distillation,  has  the  composition  C*  ^H^^,  a  specific  gravity 
of  0-918,  and  boils  at  254^  C.  Vapour  density  7-7.    It  deviates 
the  plane  of  polarization  slightly  to  the  left^  and  is  not  coloured 
on  the  addition  of  ferric  chloride ;  it  is  converted  by  Br  into 
C'^H"  (250^—260°).  (Beckett  and  Wright  Joum.   Chem.  Boc. 
29,  1.)     Eugenol  has  a  specific  gravity  of  about  1*080  at  0°  C, 
and  possesses  the  taste  and  odour  of  cloves.     Its  boiling  point 
is  252''  (Church)^   vapour   density  64.     Eugenol,  C»ofl»2o«, 
is  devoid  of  rotatory  power,  it  belongs  to  the  phenol  class,  and 
has  been  met  with  in  the  oils  of  pimento,  bay,  canella,  cinnamon, 
&c.     According  to  G.  Laube  and  H.  Aldendorff,  the  percentage 
composition  of  cloves  is  water  1639,  nitrogenous  matter  5*99f 
volatile  oil  16"98,  fat  6*20,  sugar  1"32,  nitrogen  free  extractive 
37-72,  cellulose    10-56,    ash   4* 84.     The  dried  spice  yielded 
nitrogen  r  15,  volatile  oil  and  fat  27*72.    A  principle  called 
c^iryophyllirif  which  occurs  in  silky  needles  in  stellate  groups, 
has  been  isolated  from  cloves  ;  by  the  action  of  nitric  acid  it  is 
converted  into  caryophylHc  acid.  {Watts,  Diet,  Chem.,  2ndHd,) 
Commerce. — The    imports  of  cloves  into  India  in    1884-85 
were  4,791,006  lbs.,  valued  at  Rs.  11,09,841,  all  from  the  east 
coast  of  Africa  and  Zanzibar.     Of  this  quantity  4,598,419  lbs. 
came  to  Bombay.     During  the  same  year  Bombay  re-exported 
1,618,465  lbs.,  of  which  1,1 12,224  lbs.  went  to  the  United  King- 
dom, and  473,799  lbs.  to  China  and  the  Straits. 

MELALEUCA  LEUCADENDRON,  Linn. 
Fig.—Bentl  and  Trim.,  t  108. 

Hab.  —Indian  Archipelago,  Malay  Peninsula.  The  essen- 
tial oil. 

FemacuZar.— Kayaputi-ka-tel  (Hind.),  Kaiyappudai-Dailam 
(ram.),Kayaputi-tail  (BeTijOi  Kayputi-nu-tel  (Guz.),  Kayaputi- 
che-tel  (Afar.). 
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History,   Uses,  &C.  • — This  oil  appears  to  have  been  firsfc 
prepared  as  an  article  of  commerce  by  the  Dutch  about  17  27, 
Ramphine,  who  passed  nearly  fifty  years  in  the  Dutch  East 
Indies^  and  died  at  Amboyna  in  1702,  was  the  first  to  bring  to 
notice  that  the  Malays  and  Javanese  made  use  of  the  leaves  on 
account  of  their  aromatic  properties ;  this  led  to  their  distilla- 
tion, and  Bumphius  relates  how  the  oil  was  obtained  in  very 
small  quantities,  and  was  regarded  as  a  powerful  sudorific.     It 
was  probably  unknown  in  India  before  the  commencement  of 
the  present  century,  about  the  time  when  it  first  became  an 
article  of  commerce  in  England.     The  island  of  Bouro  in  the 
Molucca   Sea  is   stated  by  Bickmore,  an  American  traveller, 
who  passed  some  time  there,  to  produce  about  8,000  bottles 
annually ;  but  from  the  trade  returns  of  the    Straits  Settle- 
ments it  appears  that  the  largest  quantity  is    shipped    from 
Celebes.    {Pharmacographia.)    The  oil  is  much  used  in  India  as 
an  external  application    for   rheumatism,  and  has  also    been 
given  internally    in  chronic  cases  with    advantage.     It  is  a 
powerful  stimulant  and  antispasmodic  in  choleraic  diarrhoea, 
and  on  account  of  its  sti.nulant  and  rubefacient  action  it  is  a 
useful   local   application   in   the  chronic  forms   of  pityriasis, 
psoriasis,  eczema  and  acne  so  common  in  India. 

Description. — Cajuput  oil  varies  in  colour  from  yellowish 
green  to  bluish  green ;  it  is  a  transparent  mobile  fluid,  with 
an  agreeable  camphoraceous  odour,  and  bitter  aromatic  taste, 
sp.  gr.  0*926,  it  remains  liquid  at  13^  C,  and  deviates  the  ray 
of  polarized  light  to  the  left. 

Chemical  composition. — The  researches  of  Schmidt  and  other 
chemists  have  shown  that  cajuput  oil  consists  chiefly  of  hydrate 
of  cajuputal  or  cineol,  C'^H'^0,  which  may  be  obtained  from 
the  crude  oil  by  fractional  distillation  at  174°  0.  If  it  is  re- 
peatedly distilled  from  P^O^  it  is  converted  into  terpenes. 
Cineol,  a  liquid  smelling  like  camphor,  is  the  chief  constituent 
of  01.  Cinse  and  01.  Cajuputi;  it  occurs  also  in  oil  of  Rosemary. 
(Weber.)  For  its  reactions  and  chemical  composition  the 
reader  is  referred  to  Watt's  Diet,  of  Chem.  by  Morley  and 
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Mair  (li.  187).  R.  Voiry  {Chem.  News,  June  15tli  1888, 
p.  241^)  states  that  on  fractional  distillation  cajapat  oil  yields  a 
terpilenoly  which  has  no  action  on  polarized  light.  He  further 
obtained  acetic^  butyric  and  valerianic  ethers  mixed  with  a 
carbide  boiling  at  160^  in  a  vacuum. 

The  green  tint  of  the  oil  is  due  to  copper,  a  minute  propor- 
tion of  which  metal  is  usually  present  in  all  that  is  imported. 
It  may  be  made  evident  by  agitating  the  oil  with  very  dilute 
hydrochloric  acid.  To  the  acid,  after  it  has  been  put  into  a 
platinum  capsule,  a  little  zinc  should  be  added,  when  the  copper 
will  be  immediately  deposited  on  the  platinum.  The  liquid 
may  be  then  poured  off,  and  the  copper  dissolved  and  tested. 
When  the  oil  is  rectified,  it  is  obtained  colourless,  but  it  readily 
becomes  green  if  in  contact  for  a  short  time  with  metallic 
copper. 

Commerce. — The  oil  is  imported  into  India  from  Singapore 
in  large  quantities  packed  in  common  black  quart  bottles. 
From  the  official  trade  reports  of  the  latter  port  it  appears  that 
India  is  the  chief  market  for  this  article.  Average  value^ 
Be.  H  P^i*  bottle. 

EUGENIA  JAMBOLANA,  Lam. 
Fig.— Wight  Ic,  t.  535 ;  Bedd.  Fl  Sylv.  l,  t.  197. 

Hab. — India.    The  fruit,  leaves,  seeds  and  bark. 

Vernacular. — Jdmun  (Hind.),  KalajSm  {Beng.),  J^mbd 
(Mar.),  Navel  [Tarn.],  Jambddo  [Quz.),  Neredi  {Tel.),  Nevale 
(Can.). 

History,  Uses,  &C. — This  tree,  which  yields  an  abun* 
dant  crop  of  subacid  edible  fruit,  during  the  hot  weather,  is  com- 
mon all  over  the  country.  In  some  places  the  fruit  attains  the 
size  of  a  pigeon^s  egg,  and  is  of  superior  quality.  In  Qnzerat 
this  large  kind  is  called  Pdras-jambndo.  The  Jambu  has  nume- 
roussynonyms  in  Sanskrit,  itiscalled  Meghavarna  (cloud-colour- 
ed), if  e^/iaifea  (cloud-like),  Nilaphala  (black-fruited),  R^ja^ 
U.-4 
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phala  (kiog's-fniit),  &c.  Acoording  to  the  Dirgliama-Siitra  it  is 
one  of  the  four  colossal  mythic  trees  which  mark  the  four  cardinal 
points,  standing  to  the  south  of  Mount  M^ru ;  four  great  men 
rise  at  its  foot«  The  Yishnnpnrana  states  that  the  continent  of 
Jambndvipa  takes  its  name  from  this  tree.  Ibn  Batata^  who 
visited  India  in  1332,  mentions  c^>»^  {Jam^n)  as  one  of  the 
fruits  of  DelhL  A  vinegar  prepared  from  the  juice  of  the  ripe 
fruit  is  an  agreeable  stomachic  and  carminative ;  it  is  also  nsed 
as  a  diuretic.  A  sort  of  spiritaous  liquort  called  Jamb^va,  is 
described  in  recent  Sanskrit  works  as  prepared  by  distillation 
from  the  juice.  The  bark  is  astringent,  and  is  nsed,  alone  or 
in  combination  with  other  medicines  of  its  class,  in  the  prepa* 
ration  of  astringent  decoctions,  gargles  and  washes.  The  fresh 
juice  of  the  bark  is  given  with  goat^s  milk  in  the  diarrhoea  of 
children.  (Chahadatta.)  The  expressed  juice  of  the  leaves 
8  used  alone  or  in  combination  with  other  astringents  in  dysen- 
tery, as  for  example  in  the  following  prescription : — Take  of 
the  fresh  juice  of  the  leaves  of  B.  Jambolana  and  the  Mango 
about  a  drachm  each,  Emblic  myrobalans  a  drachm,  and  admin* 
ister  with  goat's  milk  and  honey.     (BhavapraJcasa.) 

The  author  of  the  Makhzan  notices  the  Jamdn  at  consider- 
able length ;  after  describing  the  tree,  he  says  that  the  fruit  is 
a  useful  astringent  in  bilious  diarrhoea,  and  makes  a  good 
gargle  for  sore  throat  or  lotion  for  ringworm  of  the  head.  The 
root  and  seeds,  he  observes,  are  useful  astringents,  also  the 
leaves*  He  tells  us  that  a  kind  of  wine  is  made  from  the  fruity 
and  that  the  juice  of  the  leaves  dissolves  iron  filings,  or,  as  he 
expresses  it,  reduces  them  to  so  light  a  condition  that  they 
float  upon  the  surface  of  the  liquid  as  a  scum.  This  when 
collected  and  washed  he  recommends  as  a  tonic  and  astringent. 
A  wine  and  syrup  of  the  fruit  has  been  shown  to  us  by  Mr.  M. 
C  Pereira  of  Bombay;  they  much  resemble  in  flavour  similar 
preparations  made  with  red  currants,  and  appear  to  have 
stomachic  and  astringent  properties.  Some  years  ago  at 
Monghyr,  in  Bengal,  excellent  brandy  was  prepared  from  the 
fermented  fruit.  Of  late  years  the  seeds  of  this  tree  liava 
been  recommended  as  a  remedy  in  diabetes. 
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Dr.  C.  Oraeaer,  of  Boaa,  has  pablislied  in  the  Centralblaii 
furKUnUehe  Mediein^k  higUy-interesting  account  of  a  series  of 
experiments  with  the  extract  of  the  frait  of  Syzygium  Jarnbola^ 
num  on  dog^,  which  had  previously  been  made  diabetic  by  the 
administration  of  phloridxin. 

Dr.  (xraeser  thought  that  the  best  way  of  studying  the  phy- 
siological and  therapeutic  action  of  the  new  drug  was  to  admin- 
ister it  to  dogs  which  had  artificially  been  made  diabetic  by  a 
method  introduced  by  V.  Mehring^  who  found  that  artificial 
diabetes  can  at  any  moment  be  produced  in  dogs  by  the  admin- 
istration  of  phloridzin. 

A  young  dog  of  2,709  to  4,800  grammes  body  weight,  to 
which  2*5  to  4*8  grammes  of  phloridzin  (1  gramme  to  1  kilo 
body  weight)  have  been  given,  in  the  course  of  a  day  will  show 
an  excretion  of  sugar,  lasting  for  twenty-four  to  thirty  hours^ 
and  amounting  to  5*89  to  12*45  grammes.  Graeser  first  gave 
ihe  daily  dose  of  phloridzin,  but  later  on  he  split  the  quantity 
into  doses  of  1  gramme,  given  every  two  to  three  hours.  In 
both  cases  the  excretion  of  sugar  was  the  same.  Diarrhosa 
was  caused  by  phloridzin  in  three  cases.  After  Graeser  had 
experimented  for  some  time  with  phloridzin  alone  he  began  to 
administer  simultaneously  phloridzin  and  extract  of  Syzygiwn 
Jombolanum.  The  latter  was  given  before,  along  with,  or  after 
phloridzin^  and  invariably  had  the  effect  of  reducing  the 
expected  excretion  of  sugar  most  considerably.  This  reduction 
amounted  to  at  least  half,  in  some  cases  even  to  nine-tenths,  of 
the  quantity  of  sugar  which  would  have  resulted  had  phloridzin 
alone  been  given.  At  the  same  time  the  duration  of  the  dia- 
betes  was  shortened.  Dogs,  which  under  phloridzin  alone  had 
excreted  5*89  to  12*45  grammes  of  sugar,  showed  under  the 
jambul  treatment  a  maximum  excretion  of  2*906  grammes  of 
Bogar,  and  a  minimum  excretion  of  1*5  gramme. 

As  jambul  showed  such  a  powerful  effect  on  the  artificially-^ 
produced  diabetes,  it  may  be  anticipated  that  when  given  at 
the  proper  time  and  in  a  large  dose  it  will  entirely  prevent  the 
excretion  of  sugars 
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It  is  not  yet  known  how  jambnl  given  in  large  doses  acts  on 
the  pathological  diabetes  mellitus  of  man.  But  it  is  well  worth 
trying.  The  experiments  on  man  are  all  the  more  justified  as 
no  ill  effect  has  ever  yet  been  produced  by  the  new  drag.  A. 
favourable  effect  of  such  experiments  would  prove  that  phlorid- 
zin  diabetes  and  pathological  diabetes  are  of  a  similar  nature. 

In  all  the  animals  on  which  Graeser  experimented  no  signs 
of  any  secondary  eETects  of  jambul  extract  were  observed,  not 
even  after  doses  of  18  grammes.  In  one  case  diarrhoea  set  in, 
which,  as  further  experiments  proved,  was  caused  by  phloridzin 
and  not  by  jambul. 

All  his  experiments  were  made  with  extract  of  jambul  pre- 
pared by  Mr.  R.  H.  Davies,  F.I.C.,  chemist  to  the  Society  of 
Apothecaries,  London,  from  seeds  which  the  author  had  him- 
self brought  over  to  Europe.  As  the  fruit  contains  great  quan- 
tities of  starch,  it  was  thought  advisable  to  eliminate  this  aa 
much  as  possible  in  preparing  the  extract.  Several  extracts 
were  prepared  out  of  the  whole  fruit,  or  solely  out  of  the  kernel 
or  solely  out  of  the  pericarp  ;  100  grammes  of  the  fruit  gave 
16J  grammes  kernel-extract,  and  11  f  grammes  pericarp  extract. 
The  most  given  in  one  single  dose  was  6  grammes,  the  maxi- 
mum daily  dose  18  grammes. 

Whether  the  active  principle  is  contained  in  the  pericarp 
or  kernel  cannot  as  yet  be  decided  to  a  certainty.  Probably 
it  is  contained  in  both,  but  to  a  greater  extent  in  the  pericarp. 

From  the  long  series  of  experiments  which  he  has  made, 
Graeser  draws  the  following  conclusions  : — 

1.  Phloridzin  diabetes  is  considerably  lessened  by  jambul 
extract. 

2.  Jambul  extract  is  non-poisonous,  and  does  not  cause  any 
ill  effect. 

3.  The  active  principle  contained  in  jambul  is  not  yet 
known.  It  will  have  to  be  determined  by  careful  analysis  aild 
further  experiments.     (Chem.  and  Druggist  \889.) 

With  reference  to  Graeser's  experiments,  G.  I.  laveine 
(Vraich*,  1889,  p.  1029,)  records  having  obtained  negative  re* 
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snlts  with  tlie  seeds  in  three  cases  of  diabetes  in  which  the  arino 
contained  from  6  to  7  per  cent,  of  sugar.  In  these  cases  the  pow- 
dered seeds  were  given  in  doses  of  one  gram  4  to  6  times  a  day. 

Description. — The  fruit  unless  improved  by  cultivation 
is  about  the  size  and  shape  of  a  small  olive,  of  a  purple  colour, 
pud  very  astringent ;  within  it  is  a  thin  white  papery  shell, 
which  encloses  a  large  green  kernel,  also  very  astringent.  The 
bark  is  grey  and  fissured  externally ;  internally  it  is  red  and 
fibrous ;  its  minute  structure  is  remarkable  in  having  several 
rows  of  very  large,  pitted,  oblong-oval  cells,  which  can  be 
easily  seen  with  the  naked  eye.  The  odour  is  like  that  of  oak- 
bark,  and  the  taste  very  astringent.  The  leaves  are  8  to  6 
inches  long,  ovate  or  oblong,  obtuse,  more  or  less  acuminate, 
coriaceous,  smooth,  shining,  closely  nerved,  the  numerous 
nervesuniting  within  the  margin.  When  crushed  they  have 
an  agreeable  terebinthinate  odour,  and  on  distillation  yield  a 
bright  green  oil. 

Chemical  composition, — The  proximate  composition  of  dry 
Jambul  seeds  according  to  Elborne  is — 

Essential  oil a  trace 

Chlorophyll  and  fat   0-37 

Besin  soluble  in  alcohol  and  ether 0*30 

Gallic  acid  1-65 

Albumin ..." 1'25 

Coloured  extractive  soluble  in  water  2*70 

Moisture ., 10-00 

Insoluble  residue • 83  73 


100-00 
Jambulin,  a  glucoside,   is  stated  to  have  been  found  in  the 
seeds;  it  is  said  to  have  the  power  of  preventing  the  diastatic 
conversion  of  starch,  &c.,  into  sugar.     The  bark  of  the  tree 
contains  12  per  cent,  of  tannin  and  afEords  a  Eino-like  gum. 

Comtnerca.— The  fruit  and  seeds  are  sold  in  the  Indian 
markets. 


Digitized  by  VjOOQ IC 


30  U7ETACEM 

PSIDIUM  OUYAVA,  Linn. 

Fig.—Rheede  SoH.  Mai  iii.,  /.  34,  35 ;  Bumph.  Amb.  ».,  t. 
47.    Guava  tree  {Eng  ),  Gteyavier  (Fr.). 

Hab. — ^America^  naturalized  in  India.  The  bark  and 
leaves. 

Vernacular. — ^Lil-safri-^m,  Safed-safri-am  {Bind.),  Lal-j&m, 
Safed-jatn  (Duh.)f  Tdmbara  pern,  PAndhara  pera  {Mar,),  Shiv- 
appu-goyyi-pazham,  Vellai-goyya-pazham  (Tarn.),  Tella-jdm- 
pandu^Erra-jam-paDda(T6Z.)^  Bili-shibe-hanna^  Kempa-shibfi- 
hannn  {Can.),  Dhop-goachhi-phal^  Lal-goachhi-phal  {Beng.). 

.  History,  Uses,  &C. — The  red  and  white  goavas  appear 
to  be  only  varieties  of  one  and  the  same  species.  They  have 
been  introdaced  into  India  from  America,  probably  by 
the  Portogaese,  and  are  now  nniversally  cultivated,  and  in 
some  parts  of  the  country  have  run  wild.  The  fruit  is  a  favour- 
ite with  the  natived,  who  like  its  strong  aromatic  flavour. 
It  is  astringent  and  has  a  tendency  to  cause  costiveness. 
Europeans  generally  prefer  it  cooked,  or  in  the  form  of  jelly. 
In  Goa  the  Portuguese  make  a  kind  of  cheese  of  it.  The  barky 
which  is  also  astringent,  is  recommended  in  the  Pharma^op(Bia 
cf  India  as  a  remedy  for  the  chronic  diarrhooa  of  children. 
Dr.  Waits  {Diseases  of  Children  in  Hot  Climates^  p.  225,)  directs 
half  an  ounce  of  the  root  bark  with  six  ounces  of  water  to  be 
boiled  down  to  3  ounces ;  of  this  decoction,  the  dose  is  one  or 
more  teaspoonfuls  three  or  four  times  a  day.  He  also  recom- 
mends the  same  preparation  as  an  external  astringent  in  the 
prolapsus  ani  of  children  (p.  233).  The  leaves  have  also  been 
used  successfully  as  an  astringent  in  diarrhooa. 

Discourtilz  places  this  plant  among  the  aromatic  antispas- 
modics; a  decoction  of  the  young  leaves  and  shoots  is  prescribed 
in  the  West  Indies  in  febrifuge  and  antispasmodic  baths,  an  in. 
fusion  of  the  leaves  in  cerebral  affections,  nephritis  and  cachexia  • 
the  pounded  leaves  are  locally  applied  in  rheumatism ;  an  extract 
ia  used  in  epilepsy  and  chorea;  the  tincture  is  rubbed  into  the 
epine  of  children  suffering  from  convulsions.    The  fruit  and  ita 
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oonserre  are  astringent  and  suitable  to  those  safforing  from 
diarrhoea  and  dysentery.  {Oorre  et  Lejarmej  BesumS  de  la  Mat. 
Med.  Ooloniale,  p.  108.) 

Description. — The  external  surface  of  the  bark  when 
fresh  is  smooth  and  brown^  marked  by  superficial  scars  indica- 
ting the  separation  of  squamous  plates  of  dead  bark.  These 
plates  sometimes  remain  partially  attached.  Beneath  the 
brown  epidermis  the  fresh  bark  is  green ;  its  inner  surface 
is  marked  by  longitudinal  striae^  and  is  of  a  light  brown  colour. 
The  taste  is  astringent  and  agreeably  acid.  The  leaves  are 
aromatic^  egg-shaped  or  oblong,  short  stalked,  covered  with 
Boffc  down  underneath,  and  with  the  principal  veina  very 
prominent. 

Microscopic  structure. — Sections  show  that  the  bark  consists 
of  an  epidermis,  made  up  of  two  rows  of  brick-shaped  brown 
ceUsy  and  alternate  zones  of  vascular  and  parenchymatous 
tissue,  varied  towards  the  inner  part  by  three  broken  circles 
of  liber  cells.  The  medullary  rays  are  numerous,  and  together 
with  the  paronchyma  of  the  outer  part  of  the  bark,  loaded  with 
green  colouring  matter ;  in  the  rays  this  extends  some  distance 
into  its  substance,  and  makes  them  very  conspicuous.  The 
vascular  system  is  loaded  with  crystals,  and  contains  a  few 
starch  granules. 

Chemical  compoeition. — ^The  watery  extract  of  the  bark  con- 
tains, as  the  mean  of  two  determinations,  27*4  per  cent,  of 
tannin.  Spirit  dissolves  the  same  amount  of  extract  firom  it 
as  water,  about  33  per  cent.  The  tannin  gives  a  blue*bladc 
colour  with  ferric  salts,  a  pinkish  precipitate  with  gelatine,  and 
a  dirty  green  with  acetate  of  lead  ;  the  lead  compound  when 
perfectly  dry  yields  29  per  cent,  of  oxide. 

After  exhausting  the  bark  by  means  of  water  and  aloohol» 
another  colouring  matter  is  removed  by  soda,  probably  oxidized 
tannin.  Ether  extracts  chlorophyll,  and  a  little  resin  soluble 
with  a  bright  red  colour  in  alkaline  liquids.  No  alkaloids  or 
ammonia  are  present.  The  mineral  matter  obtained  by  inci* 
Beiatioii  ia  10  per  cent.,  and  consists  of  calcium  carbonate 
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afforded  by  the  oalcium  oxalate  which  is  present  in  the  bark  in 
the  form  of  simple  crystals.  The  tannage  or  inspissated 
watery  extract  of  guava  bark  is  reddish  brown  and  brittle^ 
very  soluble  in  water^  and  containing  as  it  does  tannin  in  a  free 
state^  shoald  be  a  useful  astringent. 

MYRTUS  COMMUNIS,  Linn. 
Fig.— Duhamel  erf.  nov.  L  43.  Myrtle  {Eng.),  Myrte  {Fr.) 

Hab. — Europe.  Cultivated  in  India.  The  leaves^  fruit 
and  bark. 

Vernacular.^ A.aa  (Arab.),  Vilayati-mehndi  (Hind.).  The 
berries,  Hab-el-aas  (Arab-,  Ind.  bazars). 

History,  Uses,  &C. — Amongst  the  ancients  the  Myrtle 
(fivpaipri)  was  a  phallic  emblem  sacred  to  Venus,  at  the  festival 
of  Myrrha,  the  incestuous  mother  of  Adonis,  married  women 
wore  wreaths  of  the  leaves ;  and  in  Virgil's  infernal  regions 
the  victims  of  love  concealed  themselves  among  the  myrtles. 
At  Rome  this  plant  was  not  allowed  to  be  placed  upon  the  altar 
of  Bona  Dea,  but  at  the  festivals  of  Elensis  every  one  was 
crowned  with  it;  it  was  supposed  not  only  to  inspire  love,  but 
to  maintain  it.  According  to  a  Greek  myth,  the  nymph  Myr- 
sine,  having  outstripped  Athene  in  a  race,  was  turned  into  a 
myrtle  bush  by  the  goddess,  who,  however,  repenting  of  her 
cruelty  afterwards^  became  particularly  attached  to  the  plant. 
The  Romans,  after  they  had  intended  fighting  for  the  Sabine 
women  whom  they  had  earned  off,  purified  themselves  with 
sprigs  of  myrtle,  idea  tunc  lecta  (says  Pliny)  quoneam  conjucttoni 
et  huic  arbori  prceeat  Venus.  Pliny  also  tells  us  that  Ron^nlus 
planted  two  myrtles  at  Rome,  one  of  which  afterwards  became 
the  favourite  of  the  patricians,  and  the  other  of  the  people  ; 
when  the  former  had  the  upper  hand  the  plebeian  myrtle 
withered,  but  when  the  power  of  the  latter  was  in  the  ascendant 
the  patrician  myrtle  faded.  Before  pepper  was  known  myrtle 
berries  were  employed  as  a  spice  to  season  food,  and  wine  was 
flavoured  with  them.     {Hist.  Nat.  15,  35.)  For  many  other 


Digitized  by  VjOOQ IC 


MJRTACEM  33 

saperstitions  concerning  the  myrtle  extending  down  to  modem 
times,  see  Do  Gabernatis  {Myth,  des  Plantes,  11. ,  233). 

The  myrtle  occapies  a  prominent  place  in  the  writings  of 
Hippocrates^  Pliny,  Dioscorides,  Galen,  and  the  Arabian 
writers.  Pliny  famishes  an  account  of  it,  of  which  the  following 
is  a  summary :  The  berries  arrest  haBmoptoe  ;  they  are  used  in 
dysentery  and  as  an  application  to  indolent  ulcers  and  inflamed 
eyes ;  and  in  wine  are  an  antidote  to  the  poison  of  mushrooms; 
they  also  cure  the  bites  of  scorpions,  inflammation  of  the  blad- 
der, headaches,  abscesses,  aphthas,  leucorrhoea,  and  other 
m aeons  discharges.  The  jaioe  is  diuretic,  but  constipates. 
An.  ointment  made  with  it  cures  eruptions  of  the  skin  and 
darkens  the  hair.  The  dried  leaves  in  powder  arrest  sweats  ; 
in  fomentations  check  the  white  flux,  correct  prolapsus  of  the 
womb  and  rectum,  and  are  employed  to  cure  ulcers,  burns, 
erysipelas,  otorrhoea,  alopecia,  and  eruptions  of  the  skin,  to 
arrest  haemorrhage,  and  as  an  application  to  lentigo,  ptery- 
gion,  panaris,  condylomata,  and  swelled  testicles.  A  wine 
made  from  the  berries  was  used  for  most  of  these  purposes, 
and  was  regarded  as  tonic.  This  catalogue  of  vi  rtues  is  repeated, 
but  hardly  enlarged,  by  subsequent  ancient  writers,  who, 
however,  following  Galen,  ascribe  to  myrtle  the  opposite  quali- 
ties of  cold  and  hot,  or  astringent  and  stimulant,  the  former 
residing  chiefly  in  the  leaves,  the  latter  in  the  berries. 

In  1876  attention  was  directed  to  the  medicinal  properties  of 
the  plant  by  Delioux  de  Savignac,  who  recommended  an  infu- 
sion or  dilutod  tincture  of  the  leaves  as  an  astringent  lotion, 
and  the  finely  powdered  leaves  as  an  application  to  ulcers,  &c. 
He  also  used  the  powder  in  doses  of  1  to  4  grams  internally 
in  chronic  catarrh  of  the  bladder  and  in  monorrhagia ;  and 
the  infusion  in  chronic  bronchitis.  The  Oxymyrsine  or  "  wild 
myrtle,''  mentioned  by  the  ancients,  the  Aas-el-hari  of  Mahome- 
tan writers,  is  not  a  myrtle,  but  the  Buscua  aculeatus  or 
"butcher's  broom.'* 

Of  late  years  the  volatile  oil  of  myrtle  leaves  has  been  brought 
to  notice  as  an  antiseptic  and  rubefacient  when  used  exter- 
nally ;  given  internally,  in  small  doses  (0*06  to  0*09  gram),  it 
II.-5 
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promotes  digestion  like  myrtle  berries,  but  in  large  doses  it 
acts  as  an  irritant.  It  is  excreted  by  the  kidneys  and  through 
the  respiratory  tracts,  and  communicates  a  peculiar  odour  to  the 
urine.  According  to  Lauder  Brunton  the  urine  of  persons 
taking  it  gives  a  precipitate  with  nitric  acid ;  he  considers  that 
likecopaiba  it  may  be  used  as  an  expectorant  in  chronic  bronchitis 
with  profuse  expectoration  and  in  chronic  inflammation  of  the 
bladder  or  urethra.  It  is  best  administered  in  gelatine  capsules 
containing  4  to  5  drops  of  the  oil.  The  fragrant^ater  distilled 
from  the  flowers  and  leaves  is  known  in  France  as  Eau  d*  ange. 
According  to  Brannt,  the  manufacturers  of  volatile  oils  in 
Southern  France  place  a  myrtle  water  upon  the  market  which 
is  actually  prepared  from  the  oil. 

Chemical  composition. — Riegel  (1849)  obtained  from  the  ripe 
berries  a  volatile  oil,  resin,  tannin,  citric  acid,  malic  acid,  sugar, 
etc.  Hay  baud  (1834)  found  the  volatile  oil,  as  distilled  from  the 
leaves,  flowers,  and  fruit,  to  have  a  yellowish  or  greenish-yellow 
colour,  and  to  be  lighter  than  water.  Gladstone  (1868)  ascer- 
tained it  to  have  a  specific  gravity  of  '891,  to  be  dextrogyre,  and 
to  consist  mostly  of  a  hydrocarbon,  C'^H**,  boiling  between 
160®  and  170®  C.  E  Jahns  (1889)  examined  a  sample  of 
Spanish  origin,  having  a  sp.  gr.  of  '910  at  16°,  and  a  rotatory 
power  of  [a]  =  +26*7^  On  fractional  distillation  the  terpene, 
C»  0H»«,  came  over  at  158°- 160°;  rotatory  power  [a]D=  +36*8°, 
and  corresponded  in  its  chemical  properties  with  dextropinene. 
Cineol,  boiling  at  170°,  a  second  constituent,  was  obtained  by 
Wallach's  process.  A  little  camphor  was  also  present  but  could 
not  be  isolated.  (Journ,  Chem.  8oc,,  June,  1889.)  The  bitter 
principle  has  not  been  investigated ;  it  is  probably  a  glucoside. 

Commerce, — Dried  myrtle  berries  are  obtainable  in  most  of 
the  Indian  bazars. 

MELASTOMACE^. 

MEMECYLON  EDULE,  Boxb. 

Fig._floar6.  Cor.  PL  L,  t.  82;  Wight  Ic,  t.  278.  Iron- 
wood  tree  (Eng,),  M^mecylon  comestible  {Fr.}, 
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Hab. — Eastern  and  Western  Peninsulas,  Ceylon. 

Yemacular. — Anjana,  Yalki,  Kurpa,  Lokhandi  (Mar.), 
Kashamaram  (Tarn,),  Alli-cheddu  {Tel),  Surpa  (Can.),  Wari- 
kafaaj  Seroo-kaya  (Cingh.), 

History,  Uses,  &C.— if.  eduh,  also  called  M.  tincto' 
rium  from  its  use  in  dyeing,  is  a  shrub  or  small  tree  growing 
on  hilly  ground.  In  Sanskrit  it  is  called  An  jani,  a  name  derived 
from  anjana,  a  pigment  or  collyrinm.  The  leaves  are  used 
in  India  and  Ceylon  as  a  dye,  and  aSbrd  an  evanescent  yellow 
lake  when  used  alone.  They  are  chiefly  valued  on  account  of 
their  action  as  a  mordant,  and  are  used  with  myrobalans  and 
Sappan  wood  or  Chayroot  (Oldeiilandia  umbellata)  in  pre- 
ference to  alum  in  producing  a  deep  red  colour  much  used  by  mat- 
makers  in  Madras.  Medicinally,  an  infusion  of  the  leaves  is 
used  as  an  astringent  collyrinm  in  conjunctivitis,  and  a  de- 
coction of  the  root  in  monorrhagia.  The  pounded  bark  with 
aromatics,  such  as  ajwan,  pepper,  and  zedoary  is  tied  up  in  a 
cloth  for  fomentation  or  applied  as  a  plaster  {lep)  to  bruises. 
Dr.  Peters  has  broaght  to  our  notice  the  use  of  the  leaves  in 
the  Deccan  as  a  remedy  for  gonorrhoea  of  considerable  repute. 
Sprengel,  apparently  misled  by  the  Cinghalese  name  Wari- 
kaha,  supposed  the  leaves  to  be  scarce  of  the  Wars  dye  of  the 
Arabians. 

Description. — The  Flora  of  British  India  notices  twelve 
varieties  of  this  extremely  variable  plant,  which  is  generally  a 
large  bosh,  remarkable  for  its  bright  green  foliage,  and  clus- 
ters of  purplish-blue  flowers  on  the  bare  branches,  which  are 
succeeded  by  globose  deep  purple  berries  about  i  inch  in 
diameter,  and  crowned  with  the  4-toothed  limb  of  the  calyx. 
The  berries  are  edible  but  astringent.  The  leaves  are  from  H  to 
3i  inches  in  length,  and  1  to  1^  inch  broad,  entire,  firm,  and 
leathery,  with  short  petioles,  and  very  indistinct  lateral  vena- 
tion, they  turn  yellowish-green  when  dry;  the  taste  is  acid, 
bitter  and  astringent. 

Chemical  composition. — Prof.  DragendorfP  {Pharm.  Zeitchr. 
fur  Russlandf  xxi.,  232,)  proved  the  absence  of  an  alkaloid^ 
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and  the  presence  of  a  yellow  glucoside  in  the  leaves.     The 

latter  he  considered  not  to  bear  any  resemblance  to  chryao- 

phauic  acid. 

A  proximate  analysis  of  the  leaves,  which  we  have  made, 

indicated  the  following  constituents : — 

Moisture , 6*90 

Chlorophyll  and  resins 5*59 

Resins,  malic  acid  and  glucose;  spirit  extract 16*00 

Colouring  matter,  gum,  malates  and  glucose ;  water 

extract 17-94 

Dissolved  by  soda  solution   • 4*42 

Starch  and  pararabin  removed  by  boiling  dilute  HCl... 23*32 
Crude  fibre  and  silica 2583 

10000 

The  total  malic  acid  amounted  to  6*48  per  cent.,  glucose  6*25, 
and  the  total  inorganic  matter  11*80  per  cent.  The  alcoholic 
extract  was  brown  in  colour,  sweet  and  styptic  to  the  taste,  and 
nearly  all  soluble  in  water  ;  the  solution  readily  reduced  Feh- 
ling's  solution,  and  gave  a  crystalline  precipitate  with  lead 
acetate.  The  aqueous  solution  was  yellow-coloured ;  it  afforded 
a  precipitate  of  mucilage  and  salts  with  two  volpmes  of  alcohol, 
and  gave  a  crystalline  precipitate  with  lead  acetate.  A  decoc- 
tion of  the  leaves  aflfordod  a  green  colour  with  iodine  solution 
through  the  blendipg  of  the  natural  colour  with  the  starch 
iodide.  The  colouring  matter  is  freely  soluble  in  water,  spar- 
ingly in  spirit,  and  insoluble  in  ether.  The  aqueous  solution  is 
turned  greenish-brown  by  ferric  chloride  and  is  not  affected  by 
gelatine,  the  colour  is  not  precipitated  by  neutral  plumbic 
acetate  or  by  acids ;  it  is  intensified  by  the  fixed  and  volatile 
alkalies.  The  glucosidal  decomposition  is  preferably  effected 
by  boiling  with  dilute  hydrochloric  acid,  which  results  in  the 
deposition  of  a  red  powder  attended  with  the  formation  of  a 
volatile  substance  having  the  odour  of  saffron.  The  red 
decomposition  product  is  very  sparingly  soluble  in  water, 
insoluble  in  ether,  and  very  soluble  in  rectified  spirit  and  dilute 
alkaline  liquors;  a  spirit  solution  is  precipitated  by  ether.     It 
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affords  an  intense  yellow  colour  with  dilated  alkali,  and  orange 
brown  when  concentrated,  and  is  precipitated  in  brown  flocks 
by  acids.  Sulpharic  acid  forms  with  it  a  yellowish-brown 
solution,  from  which  it  separates  on  standing  in  a  pulverulent 
condition ;  nitric  acid  dissolves  it  with  the  formation  of  a  fine 
red  hue.  The  decomposition  product  is  resinoid  and  amor- 
phous, and  is  neutral  in  reaction. 

LYTHEACE^. 

AMMANNIA  BACCIFERA,  Linn. 
Fig.— Lam.  III.,  t.  77,/.  5. 

Hab. — Tropical  India.     The  herb. 

Vernacular. — Dad-mdri  {Hind.),  Guren,Bh5r-jambdl  {Mar.), 
Kallurivi,  Nimmel-neruppu  {Tarn.),  Agni-venda-p6ku  {Tel.), 
Kallur-vanchi  (Mai.) 

History,  Uses»  &C. — Ammannia  is  supposed  by  some 
to  be  the  Agni-garbha,  'or  plant  pregnant  with  fire  '^  of  Sanskrit 
writerS)  but  this  is  very  doubtful,  as  the  same  name  is  applied 
to  the  Arani  or  sofb  wood  used  in  the  production  of  the  sacrifi* 
cial  fire.  The  properties  of  this  plant  and  its  use  by  the  natives 
as  a  blistering  agent  appear  to  have  been  first  brought  to  the 
notice  of  Europeans  by  Roxburgh.  Ainslie  quotes  him,  and 
remarks  that  the  plant  has  a  strong  muriatic  smelly  but  not 
disagreeable ;  the  leaves  are  extremely  acrid,  and  are  used  by 
the  natives  to  raise  blisters  in  rheumatism,  fevers^  &o.,  the 
fresh  leaves  bruised  and  applied  to  the  part  intended  to  be 
blistered,  perform  their  office  in  half  an  hour,  and  most 
effectually.  In  Pudukota,  under  the  name  of  Sigappup' 
pugai,  the  plant  is  used  to  prepare  a  liniment  which  is 
applied  to  the  temples  as  a  remedy  for  burning  pain  in  the 
eyes.  The  author  of  the  Bengal  Dispensatory  states  that  he 
made  a  trial  of  the  leaves  in  eight  instances  ;  '*  blisters  were 
not  produced  in  less  than  twelve  hours  in  any,  and  in  three 
individuals  not  for  24  hours.    The  bruised  leaves  had  been 
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removed  from  all  after  half  an  hoar.  The  pain  occasioned  was* 
absolutely  agonizing  until  the  blister  rose ;  they  caused  more 
pain  than  cantharides^  and  were  far  inferior  to  the  Plumbago 
rosea  in  celerity  and  certainty  of  action.^'  According  to  Fleming, 
the  leaves  are  applied  to  cure  herpetic  eruptions.  The  authors 
©£  the  Pharmacopma  of  India  merely  notice  the  unfavourable 
opinion  of  the  drug  expressed  in  the  Bengal  Dispeneatory.  We 
have  made  some  experiments  with  an  ethereal  tincture  of  the 
leaves^  which  lead  us  to  form  a  much  more  favourable  opinion  of 
them ;  in  several  instances  it  blistered  rapidly,  effectually,  and 
without  causing  more  pain  than  the  liquor  epispasticus  of  the 
Pharmacopoeia,  which  it  resembles  in  colour.  Upon  evapora- 
tion of  the  ether  a  dark  green  resinous  extract  is  left.  A 
spirituous  tincture  was  also  tried,  but  it  was  not  nearly  so 
efficient.  Dr.  Bholanath  Bhose  describes  a  mode  of  treatment 
of  obstinate  spleen  disease  by  the  juice  of  the  leaves  administered 
internally^  but  its  administration  in  this  manner  has  been 
objected  to  as  causing  pain  and  yielding  uncertain  results.  In 
the  Concan  the  juice  is  given  with  water  to  animals  when  in 
heat  to  extinguish  sexual  appetite ;  the  plant  fresh  or  dried  is 
administered  in  decoction  with  ginger  and  Cyperus  root  for 
intermittent  fevers,  and  its  ashes  are  mixed  with  oil  and  applied 
to  herpetic  eruptions.  Ammannia  is  common  in  low  moist 
ground  in  India,  and  flowers  in  November  and  December. 

Description. — An  herbaceous,  erect,  much-branched 
plant,  having  foliage  something  like  that  of  rosemary ;  stems  4- 
sided ;  leaves  sessile,  opposite,  lanceolate,  attenuated,  about  an 
inch  long  and  J  inch  broad,  much  smaller  on  the  upper  parts  of 
the  plant ;  calyx  4-clef t  to  the  middle ;  lobes  acute ;  accessory 
teeth  very  small ;  flowers  very  minute,  aggregated  in  the  axils 
of  the  leaves,  almost  sessile ;  tube  of  the  calyx  at  first  narrow 
and  tightened  round  the  ovary,  in  fruit  cup-shaped ;  petals 
wanting;  capsule  longer  than  the  calyx,  1-celled;  flowers  red. 
The  whole  plant  has  an  aromatic  and  rather  agreeable  odour. 

Chemical  composition.-^ An  alcoholic  extract  prepared  with 
80  per  cent,  alcohol  was  made  from  the  air-dried  and  powdered 
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plant :  tbe  greater  part  of  the  alcohol  distilled  off^  and  the 
remainder  allowed  to  evaporate  by  exposure  to  air.  When  free 
from  alcohol  the  extract  was  boiled  with  water,  and  the  liquid 
separated  from  insoluble  matter  while  hot.  The  filtrate  was  at 
first  of  a  dark  reddish  brown  colour,  but  became  turbid  on 
cooling,  a  dark  resin  separating  on  the  sides  of  the  capsule :  no 
crystalline  matter  separated.  After  standing  for  some  days  the 
fiuid  was  separated  from  suspended  matter,  and  agitated  with 
ether.  The  ether  extract  was  of  a  yellow  colour,  indistinctly 
erystallinei  possessed  a  very  aromatic  odour,  and  had  a  strongly 
acid  reaction.  An  aqueous  solution  gave  a  deep  brownish,  almost 
black  precipitate  with  ferric  salts  :  with  ammonia  a  deep  caramel 
yellow  colour,  which  darkened  somewhat  on  exposure.  With 
alkaloidal  reagents  negative  results  were  obtained;  after  boiling 
with  dilute  sulphuric  acid,  the  solution  slightly  reduced  Fehliog's 
solution,  indicating  the  probable  presence  of  a  glucoside. 
Some  of  the  aqueous  solution  rubbed  on  the  skin  of  the  arm 
produced  no  vesication.  The  dark  resin  which  separated  on 
tbe  sides  of  the  capsule  on  boiling  the  alcoholic  extract  with 
water,  dried  to  a  brittle  black  mass,  but  with  a  purple  tinge,  in 
thin  layers.  This  substance  was  easily  soluble  in  alkalies,  and 
was  reprecipitated  by  acids  in  cinnamon  coloured  flocks.  With 
cold  nitric  acid  il  dissolved  at  once,  forming  a  deep  reddish 
liquid,  which  after  standing  for  a  short  time  evolved  nitrous 
fumes.  In  acetic  acid  it  was  also  soluble,  but  less  readily  than 
in  nitric  acid.  In  ether  it  was  insoluble*  An  alcoholic  solution 
gave  with  ferric  chloride  a  black  precipitate,  which  was  changed 
to  dark  brown  on  the  addition  of  acids.  Applied  to  the  skin  in 
alcoholic  solution  negative  results  were  obtained*  That  portion 
of  the  alcoholic  extract  originally  insoluble  in  water  consisted 
of  resinous  matter.  Some  of  the  powdered  plant  was  distilled 
with  water,  the  distillate  had  a  slight  odour,  but  yielded 
practically  no  extractive  when  agitated  with  ether.  In  one 
experiment  the  distillate  afforded  a  very  faint  red  coloration 
with  ammonia,  but  on  repeating  the  experiment  negative  results 
.were  obtained.  An  alcohoUc  tincture  of  the  plant  applied  to  the 
skin  of  the  arm  produced  no  vesication,  and  a  similar  negative 
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resalt  was  also  obtaiaed  with  an  ethereal  solution,  and  thoagh 
there  is  very  little  doabt  that  plumbagin  is  the  active  principle 
of  the  drag,  only  in  one  experiment  was  any  reaction  similar  to 
Uiat  yielded  by  plumbagin  obtained.  It  is  probable  that  the 
sample  operated  on  was  inactive  from  the  failure  to  obtain  any 
vesication  with  an  ethereal  solution  of  the  whole  plants  more 
especially  as  a  subsequent  distillation  of  seven  pounds  of  the 
dried  and  powdered  drug  from  another  source  yielded  a  distillate 
having  the  strong  aromatic  odour  of  plumbagin,  and  which  when 
shaken  with  ether  afforded  a  yellow  crystalline  substance  which, 
on  re-solution,  gave  a  red  colour  with  alkalies. 

WOODFORDIA  FLORIBUNDA,  Salish. 

Fig.—Ttoxh.  Cor.  PL,  t.  31 ;  BoL  Mag.,  t.  1906,  Downy 
Grislea  (EThg.),  Grislfo  multiflore  (Fr.). 

Hab. — Throughout  India.    The  flowers. 

Vernacular, — Dbai,  Davi,  Devti  (Hind.),  Dhaitf,  Dhaoshi, 
Phulsatti  {Mar.),  Dhaiphul  {Beng.),  Serinjl  (Tei.),  Dhataki 
(Oan.). 

History,  Uses,  &C. —  The  Sanskrit  names  of  this  shrub 
well  describe  its  prominent  characters.  It  is  called  Agni-jvala 
(fire-flame),  Tamra-pushpi  (red-flowered),  Guchchha-pushpi 
(cluster-flower),  Parvati  (hill-born).  The  usual  name  is  Dhdtaki. 
It  is  mentioned  by  Chakradatta  and  Sarangadhara  on  account 
of  its  astringent  properties.  As  a  medicine  the  flowers  are  chiefly 
prescribed  by  the  natives  in  dysentery,  beaten  up  with  honey 
into  a  kind  of  confection.  They  are  also  thought  to  be  of  use 
in  monorrhagia ;  externally  they  may  be  used  as  an  astringent. 
The  natives  of  the  Concan  in  bilious  sickness  fill  the  patient's 
mouth  with  sesamum  oil,  and  apply  the  juice  of  the  leaves  to 
the  crown  of  the  head;  this  is  said  to  cause  the  oil  in  the  mouth 
to  become  yellow  from  absorption  of  bile ;  fresh  oil  is  then 
given  repeatedly  until  it  ceases  to  turn  yellow.  Commercially 
the  flowers  are  of  considerable  importance  as  a  dyeing  and 
iAnning  material. 
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Description. — The  flowers  and  their  oalioes  are  red^  the 
latter  are  permanent^  and  retain  their  colour  after  the  flower 
has  faded.  As  met  with  in  commerce  the  calicos  generally 
contain  the  nearly  mature  capsnleSj  which  are  two<-celled  and 
two-yalved  and  completely  enclosed.  The  seeds  are  light 
brown,  very  minute,  oblong  and  very  nameroas;  if  the  calyx 
ia  soaked  in  water  it  will  be  seen  to  be  12-toothed.  In 
ordinary  samples  of  the  article  some  of  the  flowers  are  in  small 
racemes,  and  a  good  many  lanceolate  leaves  with  a  whitish 
under  surface  studded  with  black  dots  are  mixed  with  them ; 
both  sides  of  the  leaf  will,  if  examined  with  a  lenS)  be  seen  to 
be  covered  by  a  close  dense  tomentum.  The  enlarged  calicos 
are  very  astringent. 

Chemical  compotition. — The  flowers  yielded  to  Hummel  20*6 
per  cent,  of  tannic  acid,  which  explains  their  use  by  the  Hiudus 
in  connection  with  alum  as  a  mordant  and  with  other  dye-stuSs. 
(Watt^  Select,  from  the  Records  of  the  Govt,  of  India,  Vol.  L,  pp. 
91  and  93.) 

Camfnerce. — ^The  article  is  collected  in  large  quantities. 
Value,  Rs.  15 — 25  per  kandy  of  5 J  cwte.  The  variation  in 
price  depends  upon  the  quantity  in  the  market. 

LAWSONIA  ALBA,  Lam. 

Fig.— Lam.  IZZ.,  t.  296, /•  2|;  WightHl.,  t.  87;  Oriff.  Ic PI. 
Asiat.  i,  580.    Henna  {Eng.),  Henn^  (Fr.). 

Hab. — ^Westem  India;  cultivated  throughout  India.  The 
leaves  and  flowers. 

Vernacular. — M^ndi  (Htnd.),  Mendi  (3far.,Gfu2.),Marutonri, 
Aivanam  (Tarn),  M6h^di  (Beng.)^  Goranta  \(Tel.),  Gorante 
{Can.). 

History,  Uses,  &C. — Henna  is  the  Mendika  and  Bakta* 

garbha,  or  *«  plant  pregnant  with  red  colouring  matter,"  of 

Sanskrit  writers.    It  is  much  esteemed  by  the  Mahometans. 

There  is  a  tradition  that  their  Prophet  spoke  of  it  as  '^  Syyadu 

U.-6 
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ridhin  '^  (the  best  of  herbs).  In  Arabic  it  is  called  Hinna. 
Arabic  and  Persian  works  give  Arkdn  and  Fikdliydn  as  the 
Greek  names;*  they  describe  the  leaves  as  a  valuable  external 
application  in  headache,  combined  with  oil  so  as  to  form  a 
paste,  to  which  resin  is  sometimes  added.  They  are  applied 
to  the  soles  of  the  feet  in  small -pox,  and  are  sapposed  to 
prevent  the  eyes  being  aflTected  by  the  disease.  They  also 
have  the  reputation  of  promoting  the  healthy  growth  of  the 
hair  and  nails.  An  ointment  made  from  the  leaves  is  spoken 
of  as  having  valuable  healing  properties,  and  a  decoction 
is  used  as  an  astringent  gargle.  The  bark  is  given  in 
jaundice  and  enlargement  of  the  spleen,  also  in  calcolous 
affections,  and  as  an  alterative  in  leprosy  and  obstinate  skin 
diseases,  in  decoction  it  is  applied  to  burns,  scalds,  &c.  The 
seeds,  with  honey  and  tragacanth,  are  described  as  cephalic. 
An  infusion  of  the  flowers  is  said  to  cure  headache,  and  to  be 
a  good  application  to  bruises;  a  pillow  stuffed  with  them  has 
the  reputation  of  acting  as  a  soporific.  {Dr.  Emerson.)  An 
ointment  is  also  applied  to  bruises,  and  a  perfumed  oil  is 
prepared  from  them,  which  is  called  in  Arabic  Duhn-el-fughiya 
and  is  used  as  a  cosmetic, 

Ainslie  notices  the  use  of  an  extract  prepared  from  the 
flowers  and  leaves  by  the  Tamil  physicians  of  Southern  India 
as  a  remedy  in  lepra,  half  a  teaspoonful  twice  a  day  being  the 
dose.  He  also  says  that  the  leaves  are  applied  externally  in 
cutaneous  affections.  In  the  Concan  the  leaf-juice  mixed  with 
water  and  sugar  is  given  as  a  remedy  for  spermatorrhoea,  and 
with  milk  in  the  condition  popularly  known  as  "  hot  and  cold 
fits.'* 

In  the  Pharmacopceia  of  India  attention  is  drawn  to  their 
use  in  an  obscure  affection  called  **  burning  of  the  feet,*' 
often  met  with  in  India ;  and  the  editor  mentions  his  having 
himself  witnessed,  when  in  Burmah,  a  great  amount  of  tempo- 

*  The  Kvrrpos  of  Dioscorides  (i.,  109,)  and  Cyprus  of  Pliny  (18,  51 ;  23, 
46)  appear  to  be  Henna,  as  *  the  leaves  dye  the  hair  of  an  orange  colour.' 
Arkan  ^li  ;1  is  an  Arabic  word  meaning  a  blight  or  disease  which  turns 
plants  or  men  yellow  (jaundice). 
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rary  relief  from  the  remedy  when  nameroas  other  means  had 
previously  failed.  The  fresh  leaves  beaten  up  into  a  paste  with 
vinegar  were  applied  as  a  poultice  to  the  soles  of  the  feet  in 
most  cases^  but  some  patients  obtained  greater  relief  from 
using  strong  frictions  with  the  bruised  leaves  over  the  part. 
In  Southern  India  Benna  seeds  are  called  Iswan,  a  corruption 
of  the  Persian  word  Isband  or  Ispand,  a  name  applied  to  the 
seeds  of  Peganum  Harmala  by  the  Persians.  They  are  used 
by  the  Mahometans  of  those  parts  as  a  substitute  for  the  true 
Ispaud  in  certain  superstitious  observances.     [See  Peganum.) 

The  use  of  Henna  for  dyeing  the  hands  and  feet  appears  to 
be  common  among  Mahometans  in  Asia  and  Africa,  and  was 
probably  practised  by  the  ancient  Egyptians  and  Jews.  Sir  G. 
Birdwood  has  the  following  remarks  upon  its  history  in  more 
Western  countries : — "  Solomon  is  supposed  by  Sprengel  to 
refer  to  the  Henna  plant  in  his  Epithalamium  (I.  H),  'My 
beloved  is  unto  me  as  a  cluster  of  Samphire  (or  Cypress  or 
Oamphire)  in  the  vineyards  of  Engedi.^"  It  is  undoubt- 
edly the  K^pos  of  Dioscorides  and  *'  Cyprus  in  Egypt  *'  of 
Pliny.  It  is  mentioned  by  Avicenna  also  under  the  name  of 
«' Henna.''* 

Description. — Leaves  opposite,  smooth,  short  petioled, 
oblong,  or  broad  lanceolate,  pointed  at  both  ends,  an  inch  or 
more  long  and  less  than  half  an  inch  broad ;  the  flowers  are  in 
terminal,  globular^  cross-armed  panicles,  small,  greenish  white 
and  very  fragrant ;  the  fruit  is  round,  the  size  of  a  pepper-corn, 
four-grooved,  with  the  apex  depressed,  four-celled  ;  the  seeds 
are  angular.  The  decoction  of  the  leaves  is  of  a  deep  orange 
colour,  which  is  destroyed  by  acids,  and  deepened  by  alkalies 
and  vegetable  astringents ;  it  stains  the  skin  of  an  orange  red 
colour,  which  does  not  disappear  until  the  epidermis  has  been 
renewed. 

Chemical  composition, — The  colouring  matter  of  Henna  is  a 
kind  of  tannin  to  which  M.  Abd-el-Aziz  Herraory  has  given 
the  name  of  hennotannic  acid.  This  principle  is  brown,  of  a 
«  Cf.  P.  BeUonius  Obs.  II.  64.    He  visited  Egypt  in  A.  D.  1547. 
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resinoid  appearance,  and  soluble  in  boiling  water.  It  possesses 
the  properties  of  tannin,  snob  as  blackening  ferric  salts 
and  precipitating  gelatine.  It  rednces  oxide  of  copper  ia 
Trommer's  test^  and  heat  decomposes  it^  with  the  prodnciion 
of  crystalline  needles^  which  reduce  nitrate  of  silver.  {Jour, 
de  Fharmaeie,  Jan.  1868.)  According  to  C.  J.  S.  ThompsoB 
the  leaves  yield  to  boiling  water  from  12  to  15  per  cent,  o  the 
brown  colouring  matter,  which  is  soluble  in  glycerine,  st.engr 
solutions  of  potash  and  ammonia,  and  dilute  acids,  but  very 
slightly  in  ether,  chloroform  or  alcohol :  the  kaves  also  yield 
2  per  c^it*  of  an  olive*green  resin  soluble  in  ether  and  alcohol. 

PUNICA  GRANATUM,  itnn. 

Fig. — Benih  and  Trim.^  t.  113.  Pomegranate  (Fng.), 
Grenadier  commun  {Fr.). 

Hab. — Socotra,  Arabia,  Africa  (?).  Cultivated  throughout 
India.     The  fruit,  rind,  and  root  bark. 

Vernacular. — An4r,  Darim  (Hind.),  Dalim  (Beng.),  Dalimba 
{Mar.\  D^dam  (Out.),  Madalai  (Tarn.),  D&nimma  {Tel), 
D^limbe  (Can.) ;  the  flowers,  Julnar,  Gulnfir  (Arab.,  Pets., 
Hind.),  Pu-madalai  (Tarn.),  Puvvu-dinimma  (Ta/.),  Hushi- 
dilimbe  [Can.). 

History,  Uses,  &C. — The  pomegranate,  which  by  Dier- 
bacVs  account  is  the  ^oa  lihf  of  Hippocrates,  is  in  culture  in 
the  south  of  Europe,  Arabia,  Japan,  Persia,  and  Barbary.  It 
is  also  much  cultivated  in  India,  but  the  Indian  fruit  is  greatly 
inferior  to  that  which  is  imported  from  the  Persian  Gulf  ports. 
The  Sanskrit  name  is  Dadima,  and  the  fruit  is  called  Shuka- 
dana  (parrots'  food)  and  Kuchaphala  (breast  fruit).  Hindu 
physicians  prescribe  the  juice  of  the  ripe  fruit  combined  with 
saffron  as  a  cooling  medicine.  They  also  use  the  rind  of  the 
fruit  and  the  flowers,  combined  with  aromatics,  such  as  cloves, 
cinnamon,  coriander,  pepper,  &c.,  as  an  astringent  in  such 
bowel  affections  as  are  not  accompanied  with  tenesmus.  In  the 
Concan  the  juice  of  the  green  fruit,  rubbed  with  galls,  cloves 
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and  ginger  is  given  in  honey  as  a  remedy  for  piles.  Tbe 
jnice  of  the  fiowers  with  Darva  root  juice  {Cynodon  daeiylon) 
is  nsed  to  stop  bleeding  from  the  nose*  The  root  bark  does 
not  appear  to  be  mentioned  in  any  Sanskrit  works  on  Materia 
Medica.  The  Arabs  call  the  pomegranate  Bomman ;  Andr  is 
the  Persian  name.  Mahometan  writers  describe  three  kinds, 
sweet,  sour,  and  subacid.  The  Rumm^-'i-bari  or  Wild  Pome- 
granate of  these  writers  is,  perhaps,  the  P.  protopitnica  discov- 
ered by  Balfour  in  Socotra,  and  which  probably  exists  in  the 
neighbouring  continents  of  Africa  and  A.rabia,  but  this  name 
is  also  applied  by  the  Arabs  to  the  Tutsan  or  large  Hypericum, 
fiesides  using  the  flowers  and  rind  in  a  variety  of  ways  on 
account  of  their  astringency,  they  recommend  the  root  bark  as 
being  the  most  astringent  part  of  the  plant,  and  a  perfect  specific 
in  cases  of  tapeworm  :  itisgiven,  in  decoction,  prepared  with  two 
ounces  of  fresh  bark,  boiled  in  a  pint  and  a  half  of  water  till 
but  three-quarters  of  a  piut  remain ;  of  this  when  cold  a 
wineglassful  may  be  drunk  every  half  hour,  till  the  whole  is 
taken.  This  dose  sometimes  sickens  the  stomach  a  little,  but 
seldom  fails  to  destroy  the  worm,  which  is  soon  after  passed.* 
The  seeds  of  the  pomegranate  are  considered  to  be  stom- 
achic, the  pulp  cardiacal  and  stomachic.  It  would  appear  that 
the  Arabs  derived  their  knowledge  of  the  medicinal  qualities  of 
this  plant  from  the  ancients,  as  a  similar  account  of  them  is 
found  in  Dioscorides  and  Pliny.  The  balaustium  of  these 
writers  is  the  double  pomegranate  flower,  a  word  which  in  the 
corrupted  form  of  Balusitun  is  common  in  Arabic  and  Persian 
books.f  The  root  bark  and  rind  of  the  fruit  are  official  in  the 
PhamMcopceia  of  India,  The  official  preparation  of  pomegran- 
ate root  bark  is  open  to  objection  on  account  of  its  nauseous- 
ness,  and  Mr.  Siebold,  in  order  to  obviate  this,  has  suggested  a 
process  for  removing  the  astringent  principles.  (Pharm.  Journ. 
[8],  XIV.,  896.)     With  a  similar  object  Dr.  Von  Schroeder 

*  Gompare  with  Dioscorides  i.,  IS  I,  vtpi  p6as. 

t  PUn.  13,  34;  23,  57  to  61 ;  Scribon.  Comp.  85  and  112;  Dios.  i., 
132 ;  it  is  used  to  stop  bleeding  in  accordance  with  the  doctrine  of  signa- 
tures. 
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has  recommended  the  ase  of  an  extract  free  from  tannic  acid, 
bat  containing  all  the  alkaloids  of  the  bark.  ( Pharm,  Zeit,,  1886^ 
Sept.  18,  p.  556.)  The  extract  is  prepared  by  treating  a 
decoction  of  the  bark  with  milk  of  lime  to  remove  the  tannic 
acid,  filtering,  neutralizing  the  filtrate  exactly  with  sulphuric 
acid,  evaporating  it  on  a  water  bath  almost  to  dryness,  treating 
the  residue  with  70  per  cent,  alcohol,  and  then  driving  oflF  the 
alcohol  from  the  extract  obtained,  the  product  is  described  as 
nearly  entirely  crystalline  and  soluble  in  water  with  a  slight 
turbidity  •  The  yield  is  about  one  gram  of  extract  from  twenty 
grams  of  bark.  In  order  to  retard  as  much  as  possible  the 
absorption  of  the  pelletierine,  which  is  present  in  the  extract 
as  a  sulphate,  it  is  recommended  to  add  to  this  quantity  one 
or  two  grains  of  tannic  acid  to  convert  the  alkaloid  into  the 
difficultly  soluble  tannate. 

It  has  been  stated  occasionally  that  the  administration  of 
pelletierine  to  adults  has  been  followed  by  symptoms  of  poison- 
ing, though  not  very  serious  ones,  and  this  has  caused  hesita- 
tion in  administering  it  to  children.  Some  recently  reported 
cases  appear,  however,  to  indicate  that  the  physiological  action 
of  this  tsBuifuge  is  relatively  less  energetic  in  infants  than 
in  adults.  (Archiv.  der  Pharm.,  Sept.  1886,  p.  409.)  Dr. 
M^plain.  administered  six  centigrams  of  pelletierine  to  a  child 
two  and  a  half  years  old,  and  Dr.  B^tences  the  same  quantity 
to  a  child  five  years  old  without  the  least  symptom  of  poisoning, 
but  with  the  removal  of  the  worm  in  both  cases.  In  another 
case  a  dose  of  ten  centigrams  was  successfully  administered 
to  a  child  ten  years  of  age.     (Pharm,  Joum.,  Oct.  2,  1886.) 

Description. — ^The  fruit  of  the  pomegranate  tree,  in  bota- 
nical language  a  balaustaf  is  a  spherical  somewhat  flattened  and 
obscurely  six-sided  berry  of  the  size  of  a  common  orange,  and 
often  much  larger,  crowned  by  the  thick,  tubular,  5  to 9-toothed 
calyx.  It  has  a  smooth,  hard,  coriaceous  skin,  which,  when  the 
fruit  is  ripe,  is  of  a  brownish  yellow  tint,  often  finely  shaded  with 
red.  Membranous  dissepiments,  about  6  in  number  meeting  in 
the  axis  of  the  fruit,  divide  the  upper  and  larger  portion  into  equal 


Digitized  by  VjOOQ IC 


LYTERACE^,  47 

cells ;  below  these,  a  confused  conical  diaphragm  separates  the 
lower  and  smaller  half»  which  in  its  tnrn  is  divided  into  4  or  5  irre- 
gular cells.  Each  cell  is  filled  with  a  large  number  of  grains, 
crowded  on  thick  spongy  placentas,  which  in  the  upper  cells  are 
parietal  bat  in  the  lower  appear  to  be  central  •  The  grains, 
which  are  about  \  an  inch  in  length,  are  oblong  or  obconical 
and  many-sided,  and  consist  of  a  thin  transparent  vesicle,  con- 
taining an  acid,  saccharine,  red  juicy  pulp  surrounding  an 
elongated  angular  seed. 

The  peel  as  imported  ia  in  irregular,  more  or  less  concave 
fragments,  some  of  which  have  the  toothed,  tubular  calyx  still 
enclosing  the  stamens  and  style.  It  is  ^^j  to  ^  of  an  inch 
thick,  easily  breaking  with  a  short  corky  fracture ;  externally 
it  is  rather  rough,  of  a  yellowish  brown  or  reddish  colour.  In- 
ternally it  is  more  or  less  brown  or  yellow,  and  honeycombed 
with  depressions  left  by  the  seeds.  It  has  hardly  any  odour, 
but  has  a  strongly  astringent  taste.  The  bark  occurs  in  rather 
'  thin  quills  or  fragments,  3  to  4  inches  long.  Their  outer  sur- 
&ce  is  yellowish  grey,  sometimes  marked  with  fine  longitudinal 
striations  or  reticulated  wrinkles,  but  more  often  furrowed  by 
bands  of  cork,  running  together  in  the  thickest  pieces  into  broad 
fiat  conchoidal  scales.  The  inner  surface,  which  is  smooth  or 
marked  with  fine  strias,  and  is  of  a  greyish  yellow,  has  often 
strips  of  the  tough  whitish  wood  attached  to  it.  The  bark 
breaks  short  and  granular;  it  has  a  purely  astringent  taste,  but 
scarcely  any  odour.     (Pharmacographia,) 

Microscopic  structure.^^The  middle  layer  of  the  peel  consists 
of  large  thin-walled  and  elongated,  sometimes  even  branched, 
cells,  among  which  occur  thick -walled  cells  and  fibro-vascular 
bundles.  Both  the  outer  and  the  inner  surface  are  made  up  of 
smaller,  nearly  cubic  and  densely-packed  cells.  Small  starch 
granules  occur  sparingly  throughout  the  issue,  as  well  as  crys- 
tals of  oxalate  of  calcium.  In  a  transverse  section  of  the  bark, 
the  liber  is  seen  to  be  the  prevailing  part  of  the  cortical  tissue. 
The  former  consists  of  alternating  layers  of  two  kinds  of  cells, 
one  of  them  loaded  with  tufted  crystals  of  oxalate  of  calcium, 
ijhe  other  filled  with  starch  gmnules  and  astringent  matter.    The 
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bark  is  traversed  by  narrow  medallary  rays^  and  very  large 
sclerenchymatons  cells  are  scattered  through  the  liber.  Touched 
with  a  dilate  solution  of  a  persalt  of  iron^  the  bark  assumes  a 
dark  blackish  blue  tint. 

Chemical  composition. — '*The  bark  contains,    according  to 
Wackenroder  (1824)9  more  than  22  per  cent,   of  tannic  acid, 
which  Rembold  (1867)  has  ascertained  to  consist  for  the  most 
part  of  a  peculiar  variety  called  Punico-tannic  Acid,  C*®H** 
O"';  when  boiled  with  dilute  sulphuric  acid,  it  is  resolved  into 
Ellagic  Acid,  C**H^O®,  and   sugar.     Punico-tannic    acid    is 
accompanied  by  common  tannic  acid,    yielding  by  means    of 
sulphuric  acid,  gallic  acid,  which  appears  sometimes  to  pre- 
exist in  the  bark.     If  a  decoction  of  pomegranate  bark  is  preci- 
pitated by  acetate  of  lead,  and  the  lead  is  separated  from  the 
filtered  liquid,  the  latter  on  evaporation  yields  a  considerable 
amount  of  mannite.     This  is  probably  the  Punicin  or  Granatin 
of  former  observers/'     {Pharmacographia,  2nd  Ed.,  p.    291.) 
Tanret    (187&)  anuounced  the  discovery  of  a  liquid   alkaloid 
which  has  the  t88nicide  power  of  the  bark.      The  alkaloid  is 
obtained  in  a  pure  state  by  distilling  its  ethereal  solution  in  a 
current  of  hydrogen,  and  maintaining  the  residue  at  a  tempera- 
ture of  130®  to  140®  0.  until  it  no  longer  gives  oflF  the  vapour 
of  water.     The  temperature  is  then  raised,  and  the  liquid  col* 
lected  that  distils  between  ISO® and  185®  0. 

Pelletierin^  so  obtained  is  colourless,  but  in  the  open  air  or 
in  flasks  incompletely  filled  it  becomes  coloured  very  rapidly. 
At  zero  its  sp.  gr.  is.  0*999  and  at  21®  C.  0*985.  It  is  very 
soluble  in  water,  with  which  it  undergoes  a  contraction  of 
volume,  a  mixture  of  1  part  ofpelletierine  with2'5  partsof  water 
having  at  21®  C.  a  sp.  gr.  of  1'021. 

Pelletierine  is  dextrogyre,  having  in  aqueous  solution  a  rota- 
tory power  of  [a]  J  =s+80,  that  of  the  sulphate  prepared  with 
the  distilled  alkaloid  is  -f-  5*98.  With  sulphuric  acid  and 
potassium  bichromate  pelletierine  gives  a  green  colour  as 
intense  as  alcohol  under  the  same  conditions. 

Analyses  of  the  alkaloid  as  well  as  of  the  crystalline  salts 
that  it  forms  with  sulphuric  and  hydrochloric  acids  indicate  the 
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formQla  C*H"NO.  It  therefore  furnishes  another  example 
of  a  volatile  oxygenated  base,  near  to  conhydrine,  C^H^^NO 
and  tropine,  C^H'^NO.  From  some  experiments  made  by 
Tanret  it  appears  that  the  bark  of  the  fibrillaa  of  the  roots 
contains  by  far  the  largest  proportion  of  alkaloid,  viz,,  2*25  per 
cent,  when  dry.  Tanret  subsequently  obtained  from  the  bark 
a  second  alkaloid,  i/?opeZ/eh'<?rm^,  having  anthelmintic  properties, 
and  two  inactive  alkaloids. 

Commerce. — Pomegranate  root  bark  is  seldom  to  be  met  with 
in  the  shops,  as  few  gardens  are  without  the  plant;  it  is  freshly 
dug  when  required.  The  rind  is  brought  to  Bombay  from  the 
Persian  Gulf  ports  chiefly.  Vnlue,  Re.  1^  per  maund  of  37^ 
lbs.     The  dried  seeds  are  also  imported. 

ONAGRACE^. 
JUSSIiEA  SUFFRUTICOSA,  Linn. 

Flg.—Eheede  Hort.  Mai  ii,  L  50  ;  Lnm,  III,  t.  280,  f.  3. 

Hab. — India,  Ceylon.     The  plant. 

Vernacular. — LM-bon-lavanga  {Beng.)^  Ban-laung  {Hind,), 
Pana-lavanga  (Afar.),  Nir-kirambu  ( Taw. ),  Kavacula  (Oan,)f 
Haemarago  (Civgh.), 

History,  Uses,  &C. —  Rheede  under  the  name  of  Caramftti 
describes  this  plant  as  medicinal,  and  gives  as  its  Sanskrit 
name  Bh^llavi-anga ;  no  such  name,  however,  appears  in  the  list 
of  plants  mentioned  by  Sanskrit  writers.  Bhallavi  is  the  name 
of  a  man,  and  Bh^llavi-anga  would  signify  *'  having  a  body  like 
Bhallavi.''  According  to  Rheede  a  decoction  of  this  plant  is 
used  in  Malabar  to  dissipate  flatulence,  act  as  a  diuretic,  purge 
the  body  and  destroy  worms ;  when  ground  small  and  steeped 
in  butter-milk  it  is  administered  in  dysentery.  Ainslie  quotes 
Bheede,  and  says  that  the  plant  is  called  Hcemarago  in  Ceylon, 
Miller^  he  says,  has  noticed  the  resemblance  of  its  fruit  to  the 
clove,  and  in  Jamaica  /.  repens  is  used  as  an  astringent  in 
spitting  of  blood  and  flux.  (Mat.  Ind,  u*.,  66.)  The  plant  is 
U.-.7 
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tilso  noticed  by  Lonreiro  {FL  Oochin.  226)  under  the  name  of 
Epilohium  fruticosum.  The  Indian  vernacular  names  all  bear 
teetimony  to  the  resemblance  of  the  fruit  to  a  clove^  and  the 
Marathi  name  *'  water-clove  "  indicates  the  habitat  of  the  plant, 
which  is  similar  to  that  of  our  European  willow  herb  (Epilohium 
angusiifolium).  The  astringent  properties  of  Jussiaaa  appear 
to  be  known  to  the  peasantry  in  most  parts  of  India. 

Description. — An  erect,  branching,  suffruticose  plant,  4 
to  6  ft.  Leaves  3by  |  in.,  more  or  less  villous,  ovate-lanceolate, 
sometimes  nearly  linear,  shortly  petioled  or  sessile.  Pedicel 
very  short.  Calyx-lobes  broadly  lanceolate  or  ovate.  Petals  4, 
yellow,  obovate.  Capsule  1-2  in.,linear-cylindric,  more  or  less 
villous,  8-ribbed,  membranous,  breaking  up  between  the  ribs. 

SAMYDACEiE. 

CASEARIA  ESCULENTA,  Boxh. 
¥lg.—Bedd.  FL  Syl,  t.  208. 
Hab. — Malabar,  Bombay  to  Coorg,  Ceylon. 

Vernacular. — Mora-figerri,  Bithori,  Pingri,  Mormassi  (Afar.), 
Sitaganda  (Qoa.),  Gundu-gungura  (Tel.),  Kaddlashingi, 
ifTam,),  Chilla,  Chilara,  Bairi  (Eind  ). 

History,  Uses,  &C. — The  species  of  Casearia  found  in 
India  are  not  numerous,  most  of  the  genus  being  natives  of 
America,  where  several  species  are  used  medicinally.  C. 
escuhnta  is  a  small  shrub  of  very  variable  appearance  and  not 
unlike  the  species  tomentosa  figured  by  Rheede  [BorU  Mai.  v., 
50)  which  he  calls  Tsjerou-kanelli,  and  for  which  he  gives  the 
following  synonyms. — Fruita  caurins  do  mate  (Por/.),  "  Wild 
cowrie  fruit,"  Wilde  dwerg  appelen  {Dutch),  '*  Wild  dog 
apple.''  Bedousi  [Brah.). 

Roxburgh  tells  us  that  the  roots  of  G.  escuhnia  are  used  as  a 
purgative  by  the  inhabitants  of  the  Circar  hills,  that  he  tried 
unsuccessfully  to  extract  a  colouring  matter  from  the  fruit,  and 
that  the  young  leaves  are  eaten  in  stews. 
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In  Western  India  the  root  has  a  great  reputation  as  a  remedy 
for  hepatic  enlargements  and  for  piles.  A  decoction  made  by 
boiling  90  to  120  grains  of  it  for  a  dose  in  a  pint  of  water  dowu 
to  one  quarter  of  a  pint  is  administered  internally  three  times 
a  day,  and  a  paste  made  by  braying  the  root  on  a  stone  is 
sometimes  applied  locally  as  well  when  piles  are  present.  The 
administration  of  the  drug  promotes  the  action  of  the  liver,  and 
the  local  application  may  be  of  use  as  the  root  is  astringent. 
The  Marathi  word  qtj  (mora)  signifies  a  pile,  and  ^yrJ]^  (agera) 
the  intestinum  rectum.  Sataganda  is  compounded  of  ^ir^ 
(saia)  seven,  and  ^  (ganda)  a  riug,  and  is  applied  to  thia 
plant  because  the  transverse  section  of  the  largest  roots  shows 
seven  concentric  dark  rings.  Mormassi  is  a  compound  of 
Mora  with  a  corruption  of  the  Sanskrit  J?^  [mashi),  which 
signifies  a  soft  tumour.  The  root  has  long  been  known  as  a 
drag  used  by  the  Goanese  in  Bombay,  but  its  source  was  only 
accidentally  discovered  in  1888  when  breaking  up  some  waste 
land  for  cultivation.  In  native  practice  the  root  is  administered 
iu  decoction  with  garlic,  and  sometimes  the  loaves  and  root 
are  given  on  the  Western  coast.  We  have  received  the  root 
from  Dr.  P.  S.  Mootooswamy  of  TaDJore,  who  states  that  it  is 
used  in  the  South  as  a  remedy  for  diabetes,  for  which  disease 
it  is  considered  to  be  a  specific.  An  extract  of  the  root  has 
been  administered  by  us  in  doses  of  from  10  to  20  grains  or 
more  in  a  number  of  cases  of  chronic  hepatic  congestion  with 
decided  benefit ;  it  removes  the  feeling  of  weight  and  tension  in 
the  hepatic  region  and  acts  as  a  gentle  aperient  upon  the  bowels. 
A  syrup  of  the  strength  of  20  grains  of  extract  in  two  fluid 
drachms  has  also  been  found  to  be  an  efficient  preparation. 

Description. — ^The  root  is  from  i  to  2  inches  in  diameter, 
often  very  crooked,  forming  angular  bends ;  it  consists  of  a 
central  red  woody  column,  having  seven  or  a  less  number  of 
dark  concentric  rings.  The  bark  is  of  a  deep  dull-red  colour, 
thick,  and  extremely  hard,  it  is  covered  with  a  thin  papery 
suber  of  an  ochre-yellow  colour.  The  taste  is  astringent.  The 
root  yields  to  water  an  abundant  dark  reddish-brown   extract. 
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The  powder  has  a  cobweb-like  character  due  to  the  length  and 
silkiness  of  the  liber  cells. 

Chemical  composition, — Operating  upon  the  root-bark,  ether 
removed  3  per  cent,  of  browuish-yellow  resin,  partly  soluble  in 
spirit,  with  a  neutral  reaction.  Alcohol  extracted  about  13 
per  cent,  of  dark- red  colouring  matter  consisting  mostly  of 
tannic  acid.  This  extract  was  only  partly  soluble  in  water,  the 
insoluble  portion  became  clear  with  ammonia,  but  the  liquid 
rapidly  pectinised.  The  tannic  acid  gave  a  brownish-green 
colour  with  ferric  salts.  The  aqueous  extract  was  also  dark 
coloured,  and  nearly  half  of  it  was  precipitated  by  neutral 
plumbic  acetate  as  one  or  more  organic  acids.  This  extract 
and  that  part  of  it  forming  a  lead  compound  was  tested  physio- 
logically and  found  to  have  a  cathartic  effect ;  the  lead  com- 
pound gave  53*5  per  cent,  of  Pb  0,  and  the  acid  separated 
from  lead  by  sulphuretted  hydrogen  possessed  some  of  thd 
characters  of  cathartic  acid.  The  portion  of  aqueous  extract  not 
precipitated  by  lead  contained  a  neutral  principle  crystallizing 
in  white  transparent  prisms.  The  root  had  still  another  colour- 
ing matter  removed  by  soda  solution,  a  small  quantity  of  starch, 
and  it  left  4  8  per  cent,  of  mineral  matter  when  burnt.  The 
tannin  of  Casearia  root  is  related  to  Ratanhia-taunic  acid,  in 
the  composition  of  its  lead  salt  and  in  yielding  a  crystalline 
sugar  when  boiled  with  acids.  The  insoluble  tannin  is  also 
similar  to  the  llatanhia  i*ed. 


PASSIFLORE.E. 
CARICA  PAPAYA,  Linn. 

Fig. —  Bot.  Beg.  459.  Papaw  {Eng,),  Papayer  {Fr.}. 

Hab. — America.  Cultivated  throughout  India.  The 
milky  juice. 

Vei-nacular. — Papiya,  Arand-kharbuz  (Hind.),  Painpai  (Beng.) 
Papai  (Mar.),  Pappali-maram  (Tarn.),  Bapaia-pandu  {Tel), 
Parangi  (Can,) 
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History,  Uses,  &C. — In  the  Brazils  the  hermaphrodite 
variety  of  C,  Papaya  is  called  mamao  macho  (male  mamao), 
the  fruit-bearing  variety  mamao  femea  (female  mamao )^  and  a 
caltivated  variety  of  the  latter  mamao  melao  (melon  mamao)* 
The  anthelmintic  properties  of  the  milky  juice  were  first  noticed 
in  the  17th  century  by  Hernandez.  Its  digestive  action  upon 
meat  was  probably  known  in  the  West  Indies  at  a  very  early 
date,  and  appears  to  have  been  communicated  to  the  inhabi- 
tants of  India  upon  the  introduction  of  the  tree  by  the  Portu- 
guese^ as  it  has  long  been  the  practice  to  render  meat  tender 
by  rubbing  it  with  the  juice  of  the  unripe  fruit  or  by 
wrapping  it  in  the  leaves.  The  author  of  the  Makhzan-el- 
adwiya  (A.D.  1770)  accurately  describes  the  tree,  and  men- 
tions the  use  of  the  juice,  mixed  with  that  of  fresh  ginger, 
for  making  meat  tender.  Medicinally,  he  says,  it  is  a  remedy 
for  haemoptysis,  bleeding  piles,  and  ulcers  of  the  urinary 
passages ;  it  is  also  useful  in  dyspepsia ;  rubbing  the  milk 
in  two  or  three  times  cures  ringworm,  or  psoristsis  {^.y) 
causing  a  copious  serous  exudation  attended  with  itching.  [Op. 
cit.  8ub  voce  Papiya.)  The  attention  of  the  profession  in  India 
was  called  to  the  use  of  the  milk  as  an  anthelmintic  in  1 810  by 
Dr.  Fleming  (Asiatic  Researches,  Vol.  XI.),  who  cites  an  inter- 
esting passage  from  the  writings  of  M.  Charpentier  Cossigni  in 
support  of  its  alleged  virtues.  Further  confirmatory  evidence 
has  more  recently  been  adduced  by  M.  Bouton  (Med.  Plants  of 
Mauniius,  1857,  p.  65),  and  it  may  justly  be  concluded  that 
the  statements  as  to  its  efficacy  as  an  anthelmintic  are  founded 
on  fact.  The  following  mode  of  administration  employed  by 
the  late  Dr.  Lemarchand,  of  the  Mauritius  (cited  by  Bouton), 
it  would  be  desirable  to  adopt  in  all  future  trials  with  this 
remedy.  Take  of  fresh  Paj>aw  milk,  honey,  of  each  a  table- 
spoonful;  mix  thoroughly,  gradually  add  three  or  four  table- 
spoonfuls  of  boiling  water ;  and  when  sufficiently  cool  take  the 
whole  at  a  draught,  following  its  administration  two  hours  sub- 
sequently by  a  dose  of  castor  oil,  to  which  a  portion  of  lime- 
juice  or  vinegar  may  be  added.  This  may  be  repeated  two  days 
successively  if  required.    The  above  is  a  dose  for  an  adult;  half 
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the  quantity  may  be  given  to  children  between  7  and  10  years  ot 
age;  and  a  third  or  teaspoonful  to  children  under  3  years.  If  it 
cause  griping,  as  it  occasionally  does,  enemas  containing  sugar 
have  been  found  efiEectual  in  relieving  it.  Taking  the  dose  above 
named  as  correct^  the  statement  of  Sir  W.  O'Shaughnessy 
(Bengal  Dispensatory,  p.  852),  that  he  had  administered  the 
milky  juice  as  an  anthelmintic,  in  doses  of  from  20  to  60  drops 
without  obvious  efiect,  is  fully  explained.  It  is  principally 
effectual  in  the  expulsion  of  lumbrici.  On  taenia  it  is  reported 
to  have  little  effect.  Anthelmintic  virtues  have  also  been 
assigned  to  the  seeds,  but  the  evidence  of  their  efficacy  is  very 
inconclusive.  A  belief  in  their  emmenagogue  properties  pre- 
vails amongst  all  classes  of  women  in  Southern  and  Western 
India^  and  also  in  Bengal;  so  much  so,  that  they  assert  that  if 
a  pregnant  woman  partake  of  them,  even  in  moderate  quanti- 
ties, abortion  will  be  the  probable  result ;  the  same  prejudice 
exists  against  eating  the  fruits  Facts  in  support  of  the  alleged 
emmenagogue  properties  of  the  Papaw  are  still  wanting.  (PAar. 
of  India^  p.  97.)  Lt.-Col.  Cox  has  brought  to  the  notice  of  the 
Madras  Agri-Horti-cultural  Society  that  the  leaves  are  used  in 
the  south  to  extract  guinea-worms;  an  ounce  of  the  leaf  is  rubbed 
with  60  grains  of  opium  and  60  grains  of  common  salt,  and  the 
paste  applied  to  the  part.  *'  Of  course  the  worm  has  to  be 
wound  out  in  the  usual  manner,  but  it  always  comes  out  more 
quickly  and  easily  when  treated  in  this  way.*' 

Evers  has  employed  the  milk  in  the  treatment  of  splenic  and 
hepatic  enlargement  with  good  results  •  a  teaspoonful  with  an 
equal  quantity  of  sugar  divided  into  three  doses  was  administered 
daily.  {Ind.  Med.  Gaz.,  Feb.  1875.)  In  1877,  the  milky  juice 
began  to  attract  attention  in  Europe  as  a  digestive  ferment, 
and  Horr  Wittmack  (1878)  examined  its  properties  with  the 
following  results  : — He  obtained,  after  repeated  incision  of  a 
half  ripe  fruit,  1*195  grammes  of  white  milky  juice  of  the 
consistence  of  cream.  This  dried  in  a  watch  glass  to  a  hard 
vitreous  white  mass,  having  what  appeared  to  be  greasy  spots 
on  the  surface,  but  which  really  were  flocks  of  a  gelatinous 
substance  that  always  adheres  to  the  more  hardened  materiaL 
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The  odour  and  flavour  of  the  fresh  juice  recalled  that  of  petro- 
leum or  of  vulcanised  india-rubber*  The  microscope  showed 
it  to  be  a  fine  grtimous  mass  containing  some  larger  particles 
and  isolated  starch  grains.  Iodine  coloured  the  juice  yellowish 
brown.  A  portion  of  the  juice  was  dissolved  in  three  times  its 
weight  of  water,  and^this  was  placed  with  10  grammes  of 
quite  fresh  lean  beef  in  one  piece  in  distilled  water,  and  boiled 
for  five  minutes.  Below  the  boiling  point  the  meat  fell  into 
several  pieces,  and  at  the  close  of  the  experiment  it  had  sepa- 
rated into  coarse  shreds.  In  the  control  experiments  made 
without  the  juice  the  boiled  meat  was  visibly  harder.  Hard 
boiled  albumen,  digested  with  a  little  juice  at  a  temperature  of 
20®  C,  could  after  twenty-four  hours  be  easily  broken  up  with 
a  glass  rod.  50  grammes  of  beef  in  one  piece,  enveloped  in  a 
leaf  of  C.  papaya  during  24  hours  at  15°  C.>  after  a  short  boil- 
ing became  perfectly  tender ;  a  similar  piece  wrapped  in  paper 
and  heated  in  the  same  manner  remained  quite  hard.  Some 
comparative  experiments  were  also  made  with  pepsin,  and  the 
following  are  the  conclusions  arrived  at  by  the  author  : — 

(1)  The  milky  juice  of  the  Carica  papaya  is  (or  contains) 
a  ferment  which  has  an  extraordinarily  energetic  action  upon 
nitrogenous  substances,  and  like  pepsin  curdles  milk ;  (2)  this 
juice  diflfers  from  pepsin  in  being  active  without  the  addition 
of  free  acid,  probably  it  contains  a  small  quantity,  and  further 
it  operates  at  a  higher  temperature  (about  60®  to  65®  C.)  and  in 
a  shorter  time  (5  minutes  at  most) ;  (3)  the  filtered  juice  differs 
chemically  from  pepsin  in  that  it  gives  no  precipitate  on  boiling, 
and  further  that  it  is  precipitated  by  mercuric  chloride,  iodine, 
and  all  the  mineral  acids;  (4)  it  resembles  pepsin  in  being 
precipitated  by  neutral  acetate  of  lead,  and  not  giving  a  pre- 
cipitate with  sulphate  of  copper  and  perchloride  of  iron.  {Pharm. 
Jour.,  Nov.  30,  1878,) 

The  active  principle  has  since  been  separated  and  given  the 
name  of  Papain ;  it  is  now  an  article  of  commerce  in  Europe 
for  medicinal  purposes,  and  is  said  to  be  capable  of  digesting 
200  times  its  weight  of  fibrin ;  it  has  been  used  as  a  solvent 
of  diphtheritic  &lse  membrane,  and  also  as  a  local  application 
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in  old  standing;  cases  of  chronic  eczema,  more  especially  of  tbe 
palms  of  the  hands,  and  wliere  other  remedies  failed  great 
benefit  has  attended  its  application  in  the  following  way  : — 12 
grains  of  papain,  and  5  grains  of  powdered  borax,  in  2  drachms 
of  distilled  water,  to  bo  painted  on  the  parts  twice  daily. 

In  the  Therapeutic  Gazette  (1886),  Dr.  A.  Jacobi  records 
successful  results  in  several  cases  in  which  papain  was  applied 
topically  to  diphtheritic  membranes.  In  these  cases  a  mixture 
of  one  part  of  papain  and  two  parts  each  of  glycerine  and  water 
were  applied  with  a  brush ;  within  twelve  hours  the  membrane 
began  to  slough  off,  and  was  freely  expectorated.  Similar 
results  were  obtained  in  England  a  few  years  before  this,  but  a 
want  of  uniformity  and  hence  uncertainty  to  a  certain  extent 
prevented  the  remedy  coming  into  general  use. 

Dr.  George  Herschell  {Brit.  Med.  Journ.,  1886,  p.  640,) 
records  the  treatment  of  the  chronic  stomach  catarrh  of  chil- 
dren with  powders  composed  of  Papain-FinkUr,  gv.  i  to  1  ; 
Sacch.  lactis,  gr.  i;  Sod ii  Bicarb.,  gr.  v.,  to  be  taken  after  every 
meal.  This  relieves  the  aggravating  symptoms  of  dyspepsia, 
such  as  loss  of  appetite  and  sleep,  irritability,  headache,  and 
sometimes  a  cough,  which  bo  much  affect  children.  Dr.  Her- 
schell believes  that  the  remedy  acts  by  dissolving  the  mucus, 
which  accumulates  in  unusual  quantity  upon  the  stomach 
and  intestines  and  prevents  absorption  of  food.  In  the  acid 
dyspepsia  of  adults,  when  heartburn  and  flatulence  are  the  chief 
indications  of  impaired  digestion,  he  finds  papain  valuable  in 
conjunction  with  carbolic  acid  and  an  alkali,  as  in  the  follow- 
ing draught: — Sodii  Bicarb,  gr.  xv.,  Glycer,  acid,  carbolic, 
m.  viii. ;  Spt.  Ammon.  Arom.,  ra.  xx.,  Aquae  ad  Jiss.  This  is 
to  be  taken  an  hour  after  food  along  with  2  grains  of  Papain- 
Finkler.     {Ghem.  and  Di-uggut,  1886.) 

Description. — The  tree  is  from  20  to  80  feet  high, 
without  branches  when  young,  but  old  trees  often  produce  a 
number  of  separate  heads.  The  leaves  are  alternate,  palmate, 
7-partite ;  segments  oblong,  acute,  sinuated,  the  middle  one  3- 
fidj[   corolla  tubular  in  the  male  and  5-lobed  in  the  female^ 
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diyided  nearly  to  the  base  into  five  segments ;  male  flowers 
axillary  in  slightly  compoand  racemes  or  panicles,  white ;  female 
generally  on  a  different  tree^  in  the  axils  of  the  leaves,  large 
and  fleshy,  yellowish ;  fruit  suocalent,  oblongs  furrowed ;  the 
size  of  a  small  melon,  yellowish-green  when  ripe,  and  con- 
taining a  number  of  round,  grey,  slimy  seeds,  which  smell  like 
cress.  In  the  unripe  state  the  fruit  abounds  in  a  thick  milky 
juice. 

Chemical  composition  and  Physiological  action, — The  fruit 
kas  been  examined  by  Dr.  T.  Peckolt  (Zeitsehr.  des  Oeatorr. 
Apoih.  Ver.  1879,  361—373) ;  it  was  gathered  in  the  full-grown 
bet  onripe  condition,  when  it  contains  a  considerable  quantity 
ef  milky  juice,  which  disappears  almost  entirely  after  it  has 
been  kept  for  a  few  days.  The  analysis  of  the  fresh  fruit  of 
the  three  varieties  freed  from  acid  gave  the  following 
nombers: — 


Fruit  of 
female  plcoit. 


Frait  of 
female  oalti 
▼ated  plant. 


CmoatchonO'like  8abetaiK)e    

Soft  yeUoir  resin    

Beddish  yellow  fat 

An>iiminoidB   

Sugar  - 

Pectinoos  matter    

Tartaric  aoid  ^ 

Citric  acid      >  Combined  with  baaee. 

Malic  acid     J 

Dextrin,  Ao 

Water  

Cellaloee 


0*165 


1-070 
8-288 
1-315^ 
0.076 
0-020  > 
0  068  1 
6'508J 
85-851 
8  180 


0-020 
0  600 
8-660 


0-488 


92-500 
2-920 


Froit  of  Her* 

maphrodite 

plant. 


0*046 


0-786 
4*888 


8-882 


69  446 
6-091 


The  fresh  fruit  of  the  female  plant  gave  1-289  per  cent,  of 
ash,  and  the  dried  fruit  8*457  per  cent.  It  contained  a  large 
amount  of  soda,  potash,  and  phosphoric  acid.  The  ripe  fruit 
contained  no  free  acids. 

The  seeds  contain  an  oil,  papaya  oil ;  earidn^  an  oil-like 

Bubstanoe  with  a  disagreeable  taste  and  smell,  soluble  in  ether 

and  alcohol ;  an  acid  similar  to  palmitic  acid,    Caricafat  acid ; 

a  crystalline  acid,  Papayic  acid,  insoluble  in  cold  water,  but 

II.— a 
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Boloble  in  hot  water  and  alcohol ;  a  resin  acid^  haring  an  irri- 
tating and  bitter  taste^  insolable  in  water  and  ether,  soluble  in 
alcohol  and  alkalies ;  and  a  soft  resin  similar  to  that  foand  in 
thefrnitflesh  of  the  female  plant.  {Year-Book  of  Pharmacy,  1880, 
p.  2 12. )  Dr.  Sidney  Martin  {Jown.  Physiol.  V.,  218—280,  and 
VI.,  336—860  ;  Journ.  Chem.  8oc.  1886,  641 ,)  has  shown  papain 
to  be  a  protolytic  ferment,  which  acts  very  similarly  to  trypsin. 

Experiments  performed  with  fibrin  and  white  of  e^g  showed 
that  some  degree  of  digestion  occurs  when  the  liquid  is  faintly 
acid  (0*05  per  cent,  of  HCl)  ;  the  presence  of  more  acid 
than  this  hinders  the  action  of  the  ferment.  Digestion  takes 
place  actively  only  in  neutral  or  in  alkaline  solntions  (0*25  per 
cent,  of  sodium  carbonate);  it  occurs  most  readily  at  a  tem- 
perature between  35^  and  40^  C.  The  results  of  digestion  are 
peptones,  leucine  and  tyrosine  and  an  intermediate  globnlin- 
like  substance,  similar  to  that  formed  in  pancreatic  digestion. 

In  the  author^s  second  paper  on  the  same  subject  the  fer- 
ment in  papaw  juice  is  shown  to  be  associated  with  an  albu- 
mose,  and  to  give  the  following  reactions  in  addition  to  those 
previously  described  by  Wurtz : — The  solution  gives  a  biuret 
reaction,  and  it  is  precipitated  from  aneutral  solution  of  sodium, 
magnesium  sulphate  or  sodium  chloride  alonet  as  globulius 
are. .  It  is  soluble  in  glycerol,  and  if  precipitated  from  this 
solution  by  alcohol,  the  filtrate  has  no  proteolytic  power.  The 
kind  of  albumose  is  one  nearly  akin  to  the  protalbumose  of 
Kiihne  and  Chittenden,  and  is  called  a-phytalbumose.  Papaw 
juice  also  contains  a  milk-cnrdling  ferment.  The  proteids 
present  in  papaw  juice  were  found  to  be  as  follows  : — 

(1 )  Globulin,  resembling  serum  globulin  in  its  most  impor- 
tant properties. 

(2)  Albumin. 

(3)  3-phytalbumose  precipitated  almost  completely  by  heat^ 
by  saturation  with  neutral  salts,  but  not  by  dialysis.  It 
differs  from  the  heteroalbumose  of  Kiihne  and  Chittenden  by 
not  being  precipitated  by  dialysis,  by  copper  sulphate,  or  by 
mercuric  chloride. 
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(4)  s-pliytalbQmoBe ;  soluble  in  cold  or  boiling  water; 
not  precipitated  bj  sataration  with  neatral  salts,  exoept  in  an 
acid  solution.  This  is  the  vegetable  peptone  referred  to  by 
Vines  (Joum.  Physiol,  iii.)  as  hemialbumose.  It  differs  from 
the  protalbnmose  of  Kuhne  and  Chittenden  by  its  non-preoi* 
pitation  by  sodium  chloride  or  by  copper  sulphate.  Both  these 
albnmoses  give  the  biuret  reaction. 

No  peptones  occur  in  the  juice,  but  leucine  and  tyrosine  are 
present.  By  a  series  of  digestion  experiments  carried  out 
on  each  of  these  proteids  by  papain  in  a  neutral  liquid^  it  was 
found  that  both  the  globulin  and  albumen  are  changed  into 
/^phytalbumose,  and  that  this  becomes  a  peptone-like  sub- 
staDce,  and  forms  leucine  and  tyrosine.  The  a-phytalbumose 
becomes  a  similar  peptone-like  substance,  leucine  and  tyrosine 
being  formed.  This  peptone-like  substance  resembles  the 
deuteroalbumose  of  Kiihne  and  Chittenden,  except  that  a 
solution  of  it,  when  rendered  acid  by  acetic  acid  in  the  pre- 
sence of  sodium  chloride,  does  not  become  cloudy  on  warming. 
No  true  peptones  are  formed.  Probably  digestion  in  the  plant 
itself  is  very  slow,  as  much  more  liquid  was  used  in  the  experi- 
ments than  is  present  in  the  jqice.  The  albumose  forms 
probably  the  circulating  proteid  in  the  plant.  ( Year-Book  of 
Pharm,y  1886,  p.  97). 

CUCURBITACE.E. 

CITRULLUS   COLOCYNTHIS,  Schrad. 

Fig. — WigJU  Ic,  t.  498  ;  Bentl.  and  Trim.,  114.  Bitter 
apple  {Bug.),  Coloquinte  (*V.). 

Hab. — India,  Asia,  Africa.     The  fruit  ««id  root. 

Famacuiar.— Indriyan  (ffind.),  Indriyan  (fl^z.),  Peyko- 
matti,  Tumatti  (Tarn.),  Kuruvrandawan  (Ma/r,),  Eti-puchcha, 
Ohittipdpara  (TeZ.),  Dodda-hal-mekki  ( Can.)^  Indrfiyan  {Beng.). 

History,  Uses,  &C. — Wild  colocynth  is  common  in 
waste  tracts  of  North- West,   Central  and  South  India,  and 


Digitized  by  VjOOQ IC 


60  CUCURBIT  ACE  yE.  ' 

ripens  in  the  cold  season.  Aitchison  observes  that  it  is  very 
common  all  over  the  desert  country  of  Belachistani  where  it  is 
called  Khar-kusMa.  The  fresh  fruit  is  brought  for  sale  by  the 
herbalists;  it  is  grown  in  the  North- West  Provinces  for  the 
use  of  the  Oovemment  Sanitary  Establishments. 

Sanskrit  writers  describe  the  frnit  as  bitter^  acrid^  cathartic 
and  useful  in  biliousness^  constipation^  fever  and  worms.  They 
also  mention  the  root  as  a  useful  cathartic  in  janndice^  ascites^ 
enlargements  of  the  abdominal  viscera^  urinary  diseases^  rheu- 
matism^  &c.  Sarangadhara  gives  a  receipt  for  a  compound 
pill,  which  contains  Mercury  1  part,  Colocynth  pulp,  Sulphur, 
Cardamoms,  Long  Pepper,  Chebulic  myrobalans,  and  Pellitory 
root,  of  each  4  parts.  The  Sanskrit  names  for  colocynth  are 
Indrav&runi  and  Vishali.  In  India  the  frnit  or  root,  with  or 
without  nux  vomica,  is  rubbed  into  a  paste  with  water  and 
applied  to  boils  and  pimples.  In  rheumatism  equal  parts  of  the 
root  and  long  pepper  are  given  in  pills.  A  paste  of  the  root  is 
applied  to  the  enlarged  abdomen  of  children.  (Compare  with 
Scrib.  Comp.  80,  ajid  Pliny  20,  8.) 

Mahometan  writers  call  the  colocynth  plant  Uanzal,  and  dis- 
cuss  its  properties  at  great  length.  They  consider  it  to  be  a 
very  drastic  purgative,  removing  phlegm  from  all  parts  of  the 
system,  and  direct  the  fruit,  leaves  and  root  to  be  used.  The 
drug  is  prescribed  as  with  us,  when  the  bowels  are  obstinately 
costive  from  disease  or  lesion  of  the  nervous  centres,  also  in 
dropsy,  jaundice,  colic,  worms,  elephantiasis,  &c.  Its  irritant 
action  upon  the  uterus  is  noticed,  and  fumigation  with  it  is  said 
to  be  of  use  for  bringing  on  the  menstrual  flow.*  The  author 
oftheMakhzan  describes  a  curious  method  of  administration. 
A  small  hole  is  made  at  one  end  of  the  fruit  and  pepper-corns 
are  introduced,  the  hole  is  then  closed,  the  fruit  enveloped  in  a 
coating  of  clay  and  buried  in  the  hot  ashes  near  the  fire-place 
for  some  days ;  the  pepper  is  then  removed  and  used  as  a  car- 
minative aperient.  A  similar  preparation  is  made  with  rhu- 
barb root  instead  of  pepper.  The  same  author  tells  us  that  the 
seeds  are  purgative,  and  mentions  their  use  for  preserving  the 

*  Compare  Hippocrates  de  morb.  mulier.  ii.,  50. 
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lair  from  taming  grey,  a  purpose  for  whicli  "  bitter  apples  " 
are  apparently  employed  in  England  in  the  present  day.  As 
regards  the  pargative  properties  of  the  seeds  he  is  incorrect, 
for  when  thoroughly  washed  they  are  eaten  by  the  Arabs  in 
time  of  famine.  Colocynth  was  familiar  to  the  Greeks  and 
Bomans.* 

Description* — The  Indian  fruit  is  nearly  globular,  of  the 
size  of  an  orange,  smooth,  marbled  with  green  and  yellow  when 
fresh)  yellowish-brown  when  dry,  and  contains  a  scanty  greyish* 
white  pulp  in  which  a  number  of  brown  seeds  are  embedded. 
This  pulp  in  the  fresh  fruit  is  spongy  and  juicy,  and  occupies 
the  whole  of  the  interior  of  the  fruit.  Peeled  colocynth  is  un- 
known in  the  Indian  market  except  as  an  import  from  Europe. 
The  seeds  are  disposed  in  vertical  rows  on  three  thick  parietal 
placentae,  which  project  to  the  centre  of  the  fruit,  then  divide 
and  turn  back,  forming  two  branches  directed  towards  one 
another.  The  seeds  are  of  flattened  ovoid  form,  8-lOths  of  an 
inch  long  by  2-lOths  broad,  not  bordered.  The  testa  is  hard 
and  thick,  with  a  finely-granulated  surface,  and  is  marked  on 
each  side  of  its  smaller  end  by  two  furrows  directed  towards  the 
hilum.  The  leaves  are  glabrous  and  nearly  smooth  above, 
muricated  beneath,  with  small,  white,  hair-bearing  tubercles, 
many  cleft  and  lobed,  the  lobes  obtuse.  The  root  is  fibrous, 
tough  and  stringy,  of  a  yellowish-white  colour.  All  parts  of 
the  plant  are  very  bitter,  and  the  dust  when  dry  very  irritating 
to  the  eyes  and  nostrils. 

Chemical  composition. — The  bitter  principle  was  isolated  by 
Eiibschmann  in  1847,  by  Lebourdais  in  1848,  and  by  Walz 
(1858),  who  treated  alcoholic  extract  of  colocynth  with  water, 
and  mixed  the  solution  firstly  with  neutral  acetate  of  lead,  and 
subsequently  with  basio  acetate  of  lead.  From  the  filtered 
liquid  the  lead  was  separated  by  means  of  sulphuretted  hydrogen, 
and  then  tannic  acid  added  to  it.  The  latter  caused  the  colo- 
cynthin  to   be  precipitated;  the  precipitate  washed  and  dried 

♦  jcoXoitvj^i'r,  Theophr.  H.  Pi.,  19,22.  vii,  1,  3,  6;  Diot.  It.,  171; 
Colocynthis,  Plio.  20,  8. 
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was  decomposed  by  oxide  of  lead,  and,  finally,  the  colocyntUn 
was  dissolved  out  by  ether. 

Walz  thus  obtained  about  \  per  cent,  of  a  yellowish  mass  or 
tufts,  which  he  considered  as  possessing  crystalline  structure, 
and  to  which  he  gave  the  name  colocynihin.  .  He  assigns  to  it 
the  formula  0^^  H^*  O'^'.     Colocynthin  is  a  violent  purgative. 

Colocynthin  is  decomposed,  according  to  Walz,  by  boiling 
dilute  hydrochloric  acid,  and  then  yields  colocyntheiay  C**  H** 
O ' ',  and  grape  sugar. 

The  same  chemist  termed  colocynthitin  that  part  of  the  alco- 
holic extract  of  colocynth,  which  is  soluble  in  ether,  but  not  in 
water.  Purified  with  boiling  alcohol,  colocynthitin  forms  a 
tasteless  crystalline  powder. 

The  pulp  perfectly  freed  from  seeds  and  dried  at  lOO^C, 
affords  11  per  cent,  of  ash;  the  seeds  alone  yield  only  2*7  per 
cent,  {Pha/rmacographia.)  The  seeds  contain  after  decortica- 
tion about  48  per  cent,  of  fatty  oil  and  18  per  cent  albumi- 
nous substances  besides  a  small  quantity  of  sugar.  (Fliickiger,) 

We  have  examined  the  roots  dried  at  60^  C,  and  reduced 
to  powder;  the  powder  contained  a  large  amount  of  starch 
and  woody  fibre;  for  the  chemical  examination,  no  separation 
of  fragments  of  woody  fibre  by  a  sieve  was  attempted,  the  pow- 
dered roots  being  used  as  a  whole. 

Dry  ether  was  digested  with  a  known  weight  of  the  powder 
for  some  days,  and  was  found  to  extract  '14  per  cent.  only.  The 
extractive  was  of  a  yellow  colour,  bitter,  and  consisted  chiefly 
of  oily  matter.  Water  digested  with  this  extract  acquired  a 
very  bitter  taste.  Another  portion  of  the  powder  was  exhausted 
with  84  per  cent,  alcohol,  by  which  treatment  12'62  per  cent, 
of  a  soft  yellow  non-crystalline  extract  was  obtained  dried  at 
100^  0. 

By  the  action  of  cold  water  on  the  extract,  •SS  per  cent,  of 
insoluble,  soft  yellow  residue  was  left ;  this  residue  was  not 
bitter,  and  its  alcoholic  solution  had  a  marked  acid  reaction.  It 
had  the  properties  of  a  fat  acid.  The  aqueous  extractive  was 
somewhat  milky;  repeated  filtration  failed  to  make  it  bright:  it 
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w»s  acidalated  with  acetic  acid  and  agitated  with  acetic  ether. 
The  acetic  ether  extract  was  yellow  and  most  intensely  bittert  it 
amounted  to  '8  per  cent,  calcalated  on  the  roots.  The  greater 
part  of  this  extract  was  soluble  in  water,  the  solution  being 
intensely  bitter.  The  residue  insoluble  in  water  consisted  of 
fatty  matter,  and  after  repeated  washing  with  water,  it  still  had 
a  bitter  taste.  The  aqueous  solution  of  the  acetic  extract  gave 
with  tannic  acid  a  white  curdy  precipitate. 

Acetic  ether  appears  to  be  a  better  solvent  for  colocynthin 
ihan  light  petroleum  ether,  and  it  can  be  separated  from  either 
an  acid  or  alkaline  solution  by  the  reagent.  The  acetic  ether 
extract  soloble  in  water  may  be  looked  upon  as  crude 
colocynthin.  Henke  appears  to  have  obtained  about  *6  per  cent, 
of  colocynthin  from  the  commercial  drug  freed  from  seedst 
while  Walz  obtained  about  *25  per  cent. 

Commerce, — In  the  months  of  December  and  January  fresh 
eolocynth  fruit  is  brought  into  the  towns  for  sale.  The  dried 
entire  fruit  is  sold  in  the  shops.  Large  parcels  collected  and 
dried  up-country  sometimes  make  their  appearance  in  the  drag 
market.  Average  value,  Re.  1  per  100  fruits.  The  fruit  sup- 
plied from  Saharunpore,  N.-W.  Provinces,  in  no  way  diflfera 
from  that  collected  in  the  Deccan. 

The  extract  prepared  in  India  for  use  in  the  Government 
hospitals  is  made  from  the  dry  fruit  after  the  seeds  have  been 
shaken  out,  as  the  scanty  pulp  cannot  well  be  separated  from 
the  rind.  This  extract  is  quite  as  active  as  the  best  quality 
obtainable  in  Europe.  The  yield  is  about  110  lbs.  of  the 
compound  extract  from  60  lbs  of  dried  fruit. 

CITRULLUS  VULGARIS,  Schrad. 

Fig.— jffooA.   Kew    Jowrn.  BoL,  Hi.,  L   S.  Water-melon 
{Eng.),  Melon  d'ean  {Fr.) 

Hab. — Cultivated  throughout  the  East.     The  seeds. 
Vernacular. — Tarbuj    (ffiwd.),  Tarmuj  (Beng,),  Kalingadi^ 
{Mar.),  Pitcha-pullum  (Tarn.),  Kdrigu  {Quz.). 


Digitized  by  VjOOQ IC 


64  CUCURBITACEM. 

History,  Uses,  &C- — ^The  distinction  between  the 
Water-melon  and  the  cultivated  form  of  C,  Coloeynthis  is  very 
small.  The  water-melon  has  either  sweet  or  bitter  frait: 
when  the  latter,  it  is  the  Citrullus  amarm  of  authors.  C.  fis" 
tulostis^  StockS)  has  thick  stems,  leaves  sparingly  lobed,  and 
is  plentifully  supplied  with  long  somewhat  hispid  hairs.  {Fl. 
Br.  Ind.)  In  India  a  small  cultivated  variety  of  C.  vulgaris, 
known  as  Dilpasandt  is  commonly  cultivated  as  a  vegetable  ;  it 
is  globular,  about  as  large  as  eolocynth  fruit,  does  not  become 
sweet  when  ripe,  and  is  used  in  the  same  manner  as  the  Vege^ 
table  Marrow.  The  seeds  of  the  water-melon  are  of  interest  as 
being  one  of  the  four  cold  cucnrbitaceous  seeds  of  the  ancients^ 
which,  according  to  Quibourt,  were  originally  those  of  Cucvmis 
saiivuBf  L.,  Gucumis  CitruUus,  DC,  (the  water-melon),  Cucumis 
MelOf  L.,  and  Lagenaria,  wig.  clavaiaj  DC,  but  he  remarks 
that  in  Paris  the  seeds  of  Cticurbita  Pepo,  Duch.,  and  Cueur- 
bita  maxima  (the  potiron  of  the  French)  are  now  substituted 
for  those  of  Cueumis  Citrullua  and  Lagenaria  vulgaris.  In 
India  the  four  cold  cucurbitaceous  seeds  sold  in  the  bazars  are 
those  of  Cueumis  utilissimust  Benincasa  cerifera^  Ououmis  Melo^ 
and  Citrullus  vulgaris.  These  seeds  are  in  constant  demand, 
and  are  kept  decorticated  and  ready  for  use.  The  natives 
always  use  them  together,  and  consider  them  to  be  cooling, 
diuretic,  and  strengthening.  They  are  sold  for  about  Re.  |  per 
pound.  The  juice  of  the  water-melon  is  used  with  cumin 
and  sugar  as  a  cooling  drink.  In  Sind  the  dried  fruit  of 
Citrullus  amaaruSy  under  the  name  of  Kirhut^  is  used  as  an 
emetic,  and  in  small  doses  with  honey  as  a  stomachic  for  chil- 
dren. (Murray.)  Popularly  the  use  of  water  melons  is  sup- 
posed to  be  specially  conducive  to  choleraic  seizures,  but  the 
evidence  upon  which  this  opinion  is  based  appears  to  us 
wholly  inconclusive.  According  to  Brannt  the  seeds  of  this 
melon  are  brought  from  Senegal  to  France,  where  they  are 
pressed,  yielding  as  much  as  30  per  cent,  of  a  fluid  pale  yellow 
oil  which  is  used  as  a  table  oil  and  in  the  manufacture  of 
soap. 
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CUCUMIS  TRIGONUS,  Jioxh. 

Fig.— Wight  lU.,  t.  105;  fc,  U  497;  RhpeiU,  Hort.  Mai. 
viii.,  II.  Var.  pubesceos,  R^yle  III.,  t.  47  ;  Wight  /c,  t.  49G. 

Hab. — India.     The  fruit. 

VerncLCular. — Bi^lambbi  (Hind,),  Kattut-tnmatti  [Tarn,), 
Adavi-pachcha  (Tel,),  Katvel,  Karit  (Mar.),  Hal-mekki  (Can,), 

Var.  pubescens,  Takrnaki  (Mar.). 

History,  Uses,  &C. — This  plant  occurs  in  two  very 
distinct  forms,  the  wild  bitter  form  has  smooth  fruits  about  the 
size  and  shape  of  a  small  egg,  marked  with  green  and  yellow 
streaks  like  colocyuth.  The  pubescent  or  semi-cultivated  form 
has  velvety  fruits  which  are  quite  sweet  when  ripe,  and  are 
eaten  as  a  vegetable  when  green.  The  wild  fruits  are  never 
eaten,  but  are  used  sometimes  medicinally  in  the  same  way 
as  Citrullug  araarus.  The  seer's  are  considered  very  cooling, 
and  are  beaten  into  a  paste  with  the  juice  of  Cynodon  dactylon 
(Durva)  and  applied  to  herpetic  eruptions. 

The  bitter  gourd,  is  like  colocynth,  called  Vishala  in  Sanskrit, 
and  is  brought  for  sale  in  the  Concan  at  the  feast  of  the  Divali 
or  new  year  of  the  Hindus,  as  there  is  a  custom  at  that  season  of 
crushing  it  under  the  foot  and  then  applying  it  to  the  tongue 
and  forehead  to  avert  disease  during  the  new  year.  This  cus- 
tom  is   unknown   in  the  Deccan.*     In   Malabar  the  plant  is 

*  Dr.  R.  6.  Bbandarkar  informs  us  that  a  K^rit  is  eru&hed  after  the 
ceremonial  bath  early  in  the  morning  on  the  Naraka  Chaturdasi,  or  the  first 
day  of  the  Div&U.  The  religious  manuals  usually  consulted  direct  the  whirling 
round  oneself  while  bathing  of  a  twig  of  Ap4m4rga  {Achyranthes  aspera), 
of  Tumb!  {JLteucas  eeyUuiica)  and  of  Prapun&ta  or  Cbakramarda  (Cassia 
Tora\  and  in  the  verse  that  is  repeated  on  the  occasion,  the  Ap&md,rga  is 
prayed  to  to  remove  tins.  Probably  some  purificatory  properties  were 
observed  in  these  three  plants,  and  on  that  account  the  power  of  spiritual 
purification  was  also  attributed  to  them.  But  the  idea  associated  with  the 
K&rit  does  not  seem  to  be  this.  It  is  probably  the  same  as  that  which  under- 
lies the  practice  of  eating  Nimba  leaves  on  new  year's  day  or  the  Varsha- 
pratipad&.  These  leaves  are  bitter  and  supposed  to  improve  the  digestive 
poiver ;  by  eating  them,  therefore,  one  clears  off  the  indigestions  of  the 
previous  year,  and  fits  oneself  for  entering  on  another  year  s  course.  The 
K&rit  being  bitter,  probably  came  to  be  used  for  the  same  reason,  especially 
as  one  has  to  eat  a  great  many  sweet  things  during  the  Div&l!  festival.  The 
religious  manuab  do  not  prescribe  the  use  of  Karit  or  even  allude  to  it. 

II.— 9 
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supposed  to  be  alexipharmic,  and  to  have  the  power  of  remov- 
ing all  pains  and  aches.  The  fruit  pounded  or  boiled  with  cow's 
tnilk  and  applied  to  the  head  is  supposed  to  prevent  insanity^ 
strengthen  the  memory,  and  remove  vertigo.  It  is  the  Balia- 
mucca-piri  of  Rheede,  who  gives  Tindalica  as  the  Portuguese, 
and  Milten  as  the  Dutch  name.  His  brahminical  name 
Carinti  is  Marathi,  and  most  of  his  brahminical  names  are 
derived  from  the  South  Concan  dialect  of  that  language,  show- 
ing that  he  obtained  his  information  concerning  the  medicinal 
propeHies  of  plants  from  Shenvi  and  Sarasvat  Brahmins  who 
had  migrated  to  Malabar  from  the  Southern  Concan.  Modern 
investigation  has  shown  that  the  medicinal  properties  of  this 
^ourd  in  no  way  differ  from  those  of  colocynth. 

Chemical  composition. — The  dried  fruit  was  digested  with  84 
fper  cent,  alcohol,  and  the  resulting  tincture  concentrated  until 
most  of  the  alcohol  had  been  expelled ;  water  was  then  added, 
and  the  mixtuise agitated  with  petroleum  ether.  The  petroleum 
«ther  extract  consisted  of  a  soft  dark  reddish  brown  residue, 
which  left  a  greasy  stain  on  paper:  with  the  exception  of  a  few 
flocks  it  was  soluble  in  alcohcd,  with  acid  reaction  and  bitter 
taste.  On  allowing  the  alcoholic  solution  to  evaporate,  some 
small  warty  masses  separated  which  were  destitute  of  crystalline 
structure  under  the  microscope.  After  agitation  with  petroleum 
ether,  the  aqueous  solution,  still  containing  some  alcohol,  was 
heated  on  the  water  bath  to  drive  off  all  the  spirit,  and  the  soft 
extract  was  then  mixed  with  water  and  agitated  with  acetic 
ether  containing  some  acetic  acid.  The  acetic  ether  extract 
was  reddish  brown,  very  bitter  and  partly  soluble  in  boiling 
water.  The  insoluble  residue  was  brittle  when  cold  and  very 
bitter,  and  had  the  properties  of  a  resin,  and  would  appear  to 
correspond  with  the  resin  of  colocynth  described  by  Meissner 
and  others* 

The  aqueous  solution  obtained  by  the  action  of  boiling  water 
on  the  acetic  ether  extract  was  cooled  and  mixed  with  aqueous 
tannic  acid,  and  the  curdy  precipitate  separated  by  filtration 
andL  slightly  washed ;  thorough  washing  was  not  possible  owing 
to  ttfe  precipitate  caking  on  the  sides  of  the  filter-     The  drained 
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bat  still  moist  precipitate  together  with  the  filler  was  now  welF 
triturated  with  freshly  precipitated  carbonate  of  lead  and  the 
creamy  mixture  dviedb    The  dry  residue  was  boiled  with  alcohol, 
and  on  evaposating  efl  the  alcohol  a  slightly  yellbw  amorphous 
residue  was  Mi,  brittle  when  ooM  and  easily  reduced  to  a  slightly 
yellow  powder^  which  possessed  an  extremefy  bitter  taste.     On 
spontaneous-  evaporation;  of  an  alcoholic  solution,  a  crystalline 
residue  was  obtained,  in  which  pdsme  were  detected  on  micro* 
scopia  esaminatien.    Generally  the  reaotions- afforded  by  this 
biitter  prineiple  agreed  with  those  usually  asonibed  to  colocyn- 
tkiai.     It  failed,  howew^r,  to^yieldany  drark  green  greasy  preeipi" 
taie  wi&  boiltng  aqueous  hydk^ochforic  acid,  as  is^  mentioned  in 
Mttir  and  Morfey's  edition  oi  Waits*  Chemical  BicUonafy^    We 
fiirther  tested  asstfnpleof  colocinthin,  whicbr  had  been  obtained* 
feomi  Dr.  Schucfaardt  o£  Gorlita,   for  this  reaction,  but  with 
negative   results..     Regaizding  the   production  of  this  dark 
green  greasy  precipitate*;  on  boiling  colocyntbin  with  concen- 
trated aqueous  hydrochloric  acidj  the  first  eflfect  of  heat  was  the 
formation  of  a  ctear  reddish  yellow  solution;   on   continued 
ebullition  the  liquid  became  darker  and<  turbid,  and  on  the 
surface  a  dirty  white  scum  appeared,  wholly  destitute  of  any 
green  tinge,  and  on  diluting  with  water,  the  scum  became  of  a 
Sght  reddish  dirty  tint. 

The  dried  fruit  with  a  few.  seeds  lost  12:22  per  cent;   when 
heated  to*  IdO^  C;    TheasL  amounted  to  9*74  per  cent. 

LAQENARIA  VUI.GARIS,  Stringe^ 

V\g.—Bheede  Kort.  Mai..  viiL,  U  6 ;  Wight  IIU  t.   105. 
The  bottle  gourd  (Eng.),. 

Hab,— Cultivated  throughout  India..    The  fruit. 
Vernacular. — Ttimba,       Belaschora-tumbi,       Karwa-tumba 
(ffimJ.),   Tikta-laui   (Beng.),  Karu-bhopala,    Bhopak  (Afar.), 
Shorakai  (Tam.),  Anapa-kai  (TeL)r  Garardudi  {^aL)i 

History,  Uses^  &C. — The  shell  of  this  gourd  when 
dried  is  much  used  in  the  East  as  a  vessel  for  holding  flcidi 
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of  all  kinds,  and  for  making  the  native  guitar  or  Tamhura, 
The  fruit  often  attains  an  enormous  size,  and  is  used  as  a 
buoy  for  crossing  rivers  and  transporting  baggage.  Amongst 
the  Hindus  as  amongst  the  Greeks  gourds  are  considered  to  be 
emblematic  of  fecundity,  prosperity,  and  good  health.  There 
are  two  varieties  of  the  bottle  gourd,  a  sweet  one,  called  in 
Sanskrit  Aldbu^  and  a  bitter  one  known  as  Katutumbi,  The 
fruit  varies  much  in  shape.  The  outer  rind  is  hard  and 
ligneous,  and  encloses  a  spongy  white  flesh,  very  bitter,  and 
powerfully  emetic  and  purgative.  The  seeds  are  grey,  flat, 
and  elliptical,  surrounded  by  a  border  which  is  inflated  at  the 
sides  but  notched  at  the  apex;  their  kernels  are  white,  oily, 
and  sweet.  In  India  the  pulp  in  combination  with  other  drugs 
is  used  in  native  practice  as  a  purgative ;  it  is  also  applied 
externally  as  a  poultice.  The  seeds  were  originally  one  of  the 
four  cold  cucurbitaceous  seeds  of  the  ancients,  but  pumpkin 
seeds  are  now  usually  substituted  for  them. 

The  Hindus  administer  a  decoction  of  the  leaves  in  jaundice; 
it  has  a  purgative  action. 

Toxicology. — Dr.  Burton  Brown  notices  the  poisonous  pro- 
perties of  the  bitter  variety  of  this  gourd,  the  symptoms 
observed  being  similar  to  those  after  poisoning  by  elaterium  or 
colocynth. 

BENINCASA  CERIFERA,  Savi. 

Fig. — Rheede  Hort.  Mai,  viii,^  t,  3. 

Hab. — Cultivated  throughout  India.     The  fruit. 

Vernacular. — Petha  (Bind,),  Kumra  (Bang,),  Kohala  (Mar,), 
Burda-gumddu  (TeL),  Bhuruu-koholun(Waz.),  Kumbuli(!rar».), 
Kuvali  {MaL). 

History,  Uses,  &C.— Dutt  in  his  Hindu  Materia  Medica 
gives  us  the  following  account  of  the  medicinal  use  of  this 
gourd  which  is  called  Kushminda  in  Sanskrit: — "  The  fruit 
is  considered  tonic,  nutrit-ive  and  diuretic,  and  a  specific  for 
haemoptysis  and  other  haemorrhages  from  internal  organs.     It 
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would  appear  that  the  old  Sauskrit  writers  were  not  acquainted 
with  its  peculiar  action  on  the  circulatory  system  by  which  it 
rapidly  puts  a  check  to  hseinorrhage  from  the  lungs.     The  Baja 
Nirghantu,   the   oldest  work   on   therapeutics,   gives    a  long 
account  of  its  virtues,  but  does  not  allude  to  its  use  in  phthisis 
or  haemoptysis.     Neither  does  Susruta  mention  it  in  his  chap- 
ters on  the  treatment  of  haemorrhage  aad  phthisis,  though  the 
plant  is  alluded  to  by  him  elsewhere.     The  more  recent  compila- 
tions, such  as  Chakradatta  Sangraha,  Sarangadhara,   &c.,  give 
numerous  preparations  of  the  article;  of  these  Khanda  Kush- 
mindaka  or  the  confection  may  be  taken  as  an  example.    In  pre- 
pai-ing  this  medicine,  old  ripe  gourds  are  selected.     Those  not 
at  least  a  year  old  are  not  approved.     They  are  longitudinally 
divided  into  two  halves,  and  the  pulp  scraped  out  in  thin  flakes 
by  an  iron  comb  or   scraper.     The   watery  juice  that   oozes 
out  abundantly  during  this  process  is  preserved,  the  seeds  being 
rejected.     The  pulp  is  boiled  in  the  juice  until  soft.     It  is  then 
tied  up  tightly  iu  a  cloth,  and  the  fluid  portion  allowed  to  drain 
away.     The  softened  and  drained  pulp  is  dried  in  the  sun,  and 
the  watery  portion  preserved  for  future  use.     Fifty  tolas  of  the 
prepared  pulp  are  fried  in  sixteen  tolds  of  clarified  butter,  and 
again  boiled  in  the  juice  of  the  fruit,  till  reduced  to  the  con- 
Bistence  of  honey.     To  this  are  added  fifty  tolas  of  refined  sugar, 
and  the  whole  is  heated  over  a  gentle  fire  till  the  mass  assumes 
such  a  consistence  as  to  adhere  to  the  ladle.     The  pot  is  now 
removed  from  the  fire,  and  the  following  substances,  namely, 
long  pepper  and  ginger,  each  two  tol5s,  cumin  seeds,  carda- 
moms, cinnamon,  folia  malabathri,  black  pepper  and  coriander, 
each  half  a   toM   in  fine  powder,  are  added  to  the  syrup  and 
stirred  briskly  with  a  ladle,  till  the  mass  is  cool.     Eight  toWs 
of  honey  are  now  added  to  the  confection,  which  is  preserved 
in  a  new  earthen  pot.     The  dose  is  from  one  to  two  tolis, 
according   to   the   age   and    strength   of  the  patient.     It   is 
prescribed  in  hsemoptysis,  phthisis,  marasmus,  cough,  asthma, 
&c.,  &c.'' 

In  the  Concan  this  preparation  is  made  by  steaming  the  rind 
'•nd  pulp  cut  fine,  when  well  softened  it  is  tied  up  in  a  cloth 
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and  allowed  to  draiiii  saffiroiii  nutmeg,  cardamoms  and  melted 
sugar  are  then  added. 

In  insanity,  epilepsy  and  other  nervous  diseases  the  fresh 
juice  of  the  fruit  is  given  either  with  sugar  or  as  an  adjunct  to 
other  medicines.  According  to  Dr.  Savinge  of  Rajamundry  it 
has  been  used  with  success  in  diabetes,  4  oza.  of  the  juice  with 
100  grs.  each  of  saffron,  and  the  bran  of  red  rice,  are  given 
morning  and  evening  and  a  strict  diet  enjoined. 

The  fruit  of  B.  cerifera  is  sub-rotund,  1 2  to  15  inches  in 
diameter,  hairy  when  young,  smooth  with  a  whitish  bloom  when 
ripe. 

TRICHOSANTHES  PALMATA,  Boxb. 
Fig.— Wight  EL,  tt.  104,  105w 

Hab. — Throughout  India.     The  froit  and  stem. 

Femacwiar.— Lal-indrayan  {Bind,)^  Kaundal  (Mar.},  M6kal 
(Beng.),  Koratti,  Shavari  {Tarn.),  Avagude  {Can.),  Kakapalam 
(Mai),  Avaguda,  Abuvva  {Tel.). 

History,  Uses,  &C. — Sanskrit  writers  describe  Mah£. 
kfila  as  a  kind  of  gourd  with  an  exterior  resembling  an  orange, 
but  with  pulp  like  cowdung.  Mahdkala  is  also  a  name  of 
Ganesha,  the  god  of  wisdom,  the  causer  and  remover  of 
obstacles,  the  son  of  Shiva  and  Parvati.  This  gourd  is  used  as 
a  ear  ornament  (kundala)  for  the  figure  of  Ganesha  or  Ganpati, 
which  is  dressed  up  and  seated  in  state  in  every  Hindu  house 
once  a  year,  to  bring  good  luck  to  the  inmates.  At  this  season 
large  quantities  of  the  fruit  are  brought  for  sale  in  the  markets. 
The  plant  and  fruit  are  considered  medicinal.  According  to 
Ainslie,  the  fruit  pounded  and  intimately  blended  with  warm, 
cocoanut  oil  is  considered  a  valuable  application  for  cleaning 
and  healing  oflfensive  sores  inside  the  ears,  and  is  also  used  to 
cure  ozaena.  The  root  is  said  by  Wight  to  be  used  as  a  csttle 
medicine,  especially  in  inflammation  of  the  lungs.  In  the  Ben- 
gal Dispensatory  it  is  stated  that  numerous  trials  were  mad^ 
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with  the  fruit  to  ascertain  whether  it  had  purgative  properties. 
Three  grain  doses  thrice  daily  produced  no  sensible  effect. 

In  Bombay  the  natives  sometimes  smoke  it  as  a  remedy 
for  asthma.  Sir  T.  Madava  Row  proposed  in  the  Indian  papers 
(1888)  this  remedy  for  the  Crown  Prince  of  Germany. — "Take 
the  external  cover  of  the  fruit  of  T.  palmata,  powder  it,  and 
inhale  the  smoke  of  it,  like  that  of  tobacco.  Do  this  three 
times  a  day  for  three  days.  This  is  found  in  an  important 
work  in  Sanskrit  on  medicine.**  The  root  with  an  equal  portion 
of  colocynth  root  is  rubbed  into  a  paste  and  applied  to  car- 
buncles ;  combined  with  equal  portions  of  the  three  myrobalans 
and  tarmeric,  it  affords  an  infusion  which  is  flavoured  with  honey 
and  given  in  gonorrhoea.  T.  palmata  is  supposed  by  some  to 
be  the  Hanzal  akmar  or  red  colocynth  of  Mahometan  writers. 

Description. — The  fruit  is  round,  oval,  or  pyriform,  the 
size  of  a  small  apple,  crimson  when  fresh,  of  a  dull  orange 
colour  when  dry,  marked  at  one  end  by  a  deep  cicatrix  with 
sharp  raised  edges,  at  the  other  there  is  a  prominence  to  which 
a  portion  of  the  stalk  sometimes  remains  attached.  In  the  dry 
fruit,  which  has  a  thin,  brittle,  very  bitter  shell,  the  segments 
of  pulp  with  their  seeds  are  loose,  so  that  the  contents  of  the 
gourd  rattle.  If  a  dry  segment  be  soaked  in  water  it  soon 
softens,  yielding  a  dark  green  pulp  which  smells  like  savine^ 
and  has  an  acrid  and  bitter  taste.  The  seeds,  ranging  in  num- 
ber from  60  to  100  in  each  fruit,  are  flat,  but  very 
irregular  in  shape,  generally  somewhat  triangular,  and  average 
7-16ths  of  an  inch  in  length  ;  they  have  a  hard  blackish  shell, 
and  sweet  oily  kernel.  The  vine  is  perennial,  often  as  thick  as 
a  man's  arm  ;  it  has  a  warty  grey  bark,  marked  by  seven  deep 
longitudinal  fissures,  which  correspond  to  the  medullary  divi- 
sions between  seven  wedge-shaped  woody  and  vascular  bundles 
into  which  the  stem  is  divided.    The  vine  is  not  bitter. 

Chemical  composition, — The  rind  and  pulp  of  the  fruit  contain 
an  amorphous  bitter  principle  soluble  in  water  and  alcohol^  and 
very  slightly  in  ether.  It  gives  an  abundant  precipitate  with 
tannin  and  reduces  FehUng's  solution.     Sulphuric  acid  forms. 
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at  first,  a  yellow  solution  passing  to  orange  red  and  purple. 
Frohde's  reagent  colours  it  first  orange,  then  reddish  brown, 
and  finally  greenish  brown.  The  bitter  principle  resembles  to 
some  extent  colocynthin,  and  the  name  *^  trichosanthin  "  is  pro- 
posed for  it.  The  fruits  when  being  burnt,  and  when  decompos- 
ing in  moist  situations,  give  off  large  quantities  of  ammonia. 

The  green  pulp  in  the  interior  of  the  fruit  in  which  the  seeds 
are  embedded,  contains  a   colouring  matter  which  has  more  of 
the  red  in  its  fluorescence  than  chlorophyll,  and   its  spectrum 
shows  a  different  arrangement  of  bands   than  is  seen  in  the 
usual  green  colouring  matter  of  plants.     Prof.  Michie  Smith 
{Proc.Roy.  Soc,  Edin,  1890),  comparing  the  absorption  spectra 
of  this  colouring  matter  with  chlorophyll,  finds  in  the  former 
two  very  dark  bands,  one  in  the  red  extending  from  near  G  to 
about  half  way  between  0  and  D,  the  other  in  the  yellow  on 
the  more  refrangible  eido  of  D.     There  are  two  other  fainter 
bands,  one  on  each  side  of  E.     The  action  of  hydrochloric  acid 
a  nd  ammonium  sulphide  upon  the  colouring  matter  alters  the 
spectrum  in  a  characteristic  manner  that   completely  distin- 
guishes it  from  chlorophyll. 

Toxicology, — Roxburgh  informs  us  that  the  fruit  is  reckoned 
poisonous.  The  Madras  Chemical  Examiner  (1888)  reported  : 
*^  A  woman  who  is  said  to  have  eaten  the  seeds  (fruit  ?)  of  this 
plant  with  suicidal  intent,  suffered  from  vomiting,  purging,  and 
griping,  and  died  collapsed.  No  alkaloid  was  found  in  the 
viscera,  and  a  portion  of  the  fruit  was  found  non-poisonous 
with  a  guinea-pig," 

TRICHOSANTHES  DIOICA,  Roxb. 

Hab. — Throughout  the  plain  of  North  India,  Guzerat  to 
Assam,  Bengal. 

TRICHOSANTHES  CUCUMERINA,  Linn. 
Fig. — Rheede  Eort.  MaL  viii.,  i.  16.  Sabino  (Port.),  Kal- 
pert  (Buich). 

Hab. — Throughout  India  and  Ceylon.     The  plant  in  fruit. 
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Veriiacular. — Jaugli-chichonda,  Palwal  {Hind.),  Patol,  Bon- 
patol  (Beng.)y  Ran-parval,  Kara-parval  [Mar.)^  Parwar  (0m2.), 
Kattop-pepadal  ( Tarn),  Chyad-potta  ( Td, ) ,  Gwal-kakri  ( Punj), 
Dummaala  (Ciyigh,),  Padavalam  (Mai.). 

History,  Uses,  &C, — In  Northern  India,  Bengal  and 
Gazerat  the  fruit  of  T,  Jiolca  is  considered  to  be  the  Patola  of 
Sanskrit  writers,  and  in  Western  and  Southern  India,  where 
T.  dioica  is  not  found,  T.  cucumerina  is  used  as  Patola. 
Patola  or  Patolaka,  "shaped  like  a  muscle  shell,'*  is  a  medicine 
in  great  repute  amongst  the  Hindus  as  a  febrifuge  and  laxative 
in  bilious  fevers,  the  decoction  of  the  whole  plant  being 
administered  in  combination  with  other  bitters.  It  is  also 
considered  to  purify  the  blood  and  remove  boils  and  skin 
eruptions;  aromatics  may  be  added  to  the  decoction.  The 
following  prescription  from  Chakradatta  may  be  taken  as  an 
example: — Take  of  Patola,  Tinospom,  Cyperus,  Chiretta,  Neem- 
bark,  Catechu,  Oldenlandia,  Root  bark  of  Adhatoda,  equal  parts* 
in  all  two  tolas  (360  grains),  and  prepare  a  decoction  which  is 
afterwards  to  be  boiled  down  to  one-fourth,  and  taken  in 
divided  doses  during  24  hours.  The  drug  is  also  administered 
in  combination  with  Turbith  as  a  drastic  purgative  in  jaundice 
and  dropsy ;  the  Patoladya  churna  is  a  compound  purgative 
powder  of  this  kind.  Both  of  these  plants  are  found  in  a  wild 
and  in  a  cultivated  condition ;  for  medicinal  purposes,  the  wild 
plants  are  used,  the  cultivated  fruits,  though  still  bitter*  are 
favourite  vegetables  with  the  Hindus  and  exert  a  mild  aperient 
action  when  freely  eaten. 

Mahometan  writers  describe  the  plant  as  cardiacal,  tonic, 
alterative  and  antifebrile,  and  say  that  it  is  a  useful  medicine 
for  boils  and  intestinal  worms.  The  author  of  the  Makhzan 
remarks  that  the  Hindus  in  obstinate  cases  of  fever  infuse  180 
graina  of  the  plant  with  an  equal  quantity  of  Coriander  for  a 
night,  and  in  the  morning  add  honey  to  it  and  strain  the  liquor; 
this  quantity  makes  two  doses,  one  of  which  is  taken  in  the 
morning  and  one  at  night.  In  the  Concan  the  leaf  juice  is 
rubbed  over  the  liver  or  even  the  whole  body  in  remittent 
fevers.  In  Guzerat  the  fruit  of  the  cultivated  T.  dioica  is 
II.-IO 
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steamed^  stuffed  with  spices,  fried  in  melted  bntter,  and  eaten 
with  wheaten  bread  as  a  remedy  for  spermatorrhoea.  Ainslie, 
under  the  name  of  T.  laciniosa,  notices  the  use  of  T.  cucumerina 
as  a  stomachic  and  laxative  medicine  among  the  Tamools,  and 
says  it  is  the  Patola  of  Southern  India.  Rheede  gives  the 
following  account  of  its  medicinal  properties  : — "  Decoctum 
cum  saccharo  sumptum,  digestioni  confert,  tormina  intesti- 
norum,  ac  alios  ventris  dolores  sedat,  phlegmata  expectorat, 
pectoris  angnstiam  toUit ;  febres  minuit,  humores  attemperat, 
vermes  enecat.  Succus  expressus  idem  praastat  et  vomitum 
provocat.  Eadicis  succus  ad  quantitatem  duarum  unciarum 
epotus,  valde  purgativus  est,  in  ipsa  accessione  februm  quotir 
dianarum  ac  quartanarum  ex  pituita  provenientium,  frigus  vel 
diminuit  vel  in  totum  tollit,  per  vomitum  scilicet :  stipes  in 
decocto  datus  phlegmati  expectorando  conducit :  fructus  qua- 
quo  modo  sumpti  tu mores  expellunt.'^ 

From  our  observation  of  the  action  of  these  plants  we  cannot 
find  that  they  differ  in  any  way.  from  colocynth ;  like  that  drug 
they  require  to  be  combined  with  aromatics  to  prevent  griping* 
Their  febrifuge  action  appears  to  depend  upon  their  purgative 
properties. 

Description. — r.  dioica— Stems  twining,  more  or  less 
woolly  and  scabrous.  Leaves  3  by  2  in.,  harsh,  sinuate-dentate, 
not  lobed ;  petiole  |  in. ;  tendrils  2-fid.  Male  peduncles  in 
pairs.  Calyx-tube  If  in.,  narrow.  Fruit  2  to  3^  in.,  oblong, 
acute,  orange-red.  Seeds  f  to  i  in.,  half-ellipsoid,  compressed, 
corrugate  on  the  margin.     Plant  dioecious. 

T.  cucumerina — Stems  twining,  more  or  less  pubescent. 
"Leaves  2  to  4  in.,  usually  5-lobed  about  half-way  down,  lobes 
t)btuse,  or  if  acute  not  acuminate ;  petiole  f  in. ;  tendrils  2-fid. 
Male  peduncles  in  pairs,  often  racemed.  Calyx-tube  1  inch. 
Fruit  1  to  4  in.,  oblong,  acute,  red.  Seeds  |  to  i  in.,  half- 
ellipsoid,  compressed,  corrugate.  Plant  dioecious.  (FLBr.Ind.) 

MOMORDICA  DIOICA,  Boxb. 
Fig. — Wight  Ic.f  it.  505, 506 ;  Rheede,  Hort.  Mai.  viii.,  12. 
flab. — Throughout  India    The  tubers. 
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Vernacular. — Kirara,  Dhar-karela(flitMi.),  Karantoli  (Afar.), 
Palupaghel*kalang  {Tarn.),  Agokara>  Aiigakara.(r«^),  Erima- 
pavel  (MaZ.),  Madahagala  (Ca7».). 

Uses,  Description,  &C. — The  munoated  fruit  of  this 
plant  is  calkd  Vahasa  by  Sanskrit  writers,,  that  of  the  wild 
plant  is  extremely  bitter,,  but  nnder  cultivation  it  loses  much  of* 
its  bitterness  and  is  commonly  used  as  a  vegetable.  The  fruits 
burst  irregularly  when  ripe  showing  the  red  ariUus  of  the  seeds, 
which  are  blacky  shining^  and  almost  spherical.  The  plants 
are  male  and  female,  and  have  rather  large  yellow  blossom^, 
llie  tubers  of  tho  female  plant  are  the  largest,  and  are  used 
medicinally.  Rheede  says  that  the  plant  is  truly  cephalic,  for 
mixed  with  cocoanut,  pepper,  red  sandal,  and  other  ingredients, 
and  applied  in  the  form  of  liniment,  it  stops  all  pains  in  the 
head.  AinsUe  notices  the  use  of  the  root  by  Hindu  doctors  in 
the  form  of  electuary  in  cases  of  bleeding  piles,  and  in  certain 
bowel  affections  connected  with  such  complaints,  die  dose 
being  about  2  drachms  or  more  twice  daily.  In  the  Concau 
the  juice  of  the  root  is  a  domestic  remedy  for  the  inflammation 
caused  by  the  contact  with  the  urine  of  the  House*lizard. 
The  roots,  which  often  weigh  a  pound  or  more,  much  resemble 
a  turnip,  but  are  more  elongated ;  they  are  of  a  yellowish- 
white  colour,  and  marked  externally  with  whitish,  raised 
circular  rings ;  the  taste  is  astringent. 

Chemical  composition. — The  air-dried  roots  lost  72*78  per 
eent.  when  heated  to  100^  C,  and  aflForded  3*42  per  cent,  of 
ash.     The  ash  contained  a  slight  trace  of  manganese. 

The  coarsely -powdered  roots  were  exhausted  with  80  per  cent, 
alcohol ;  from  the  resulting  tincture  most  of  the  alcohol  waa 
distilled  oflf,  and  the  remainder  allowed  to  evaporate  by  expor 
Bure  to  the  air.  During  evaporation  a  deep  yellow  oily  looking 
matter  separated,  and  the  liquid  gelatinized.  The  alcoholic 
extract  was  somewhat  bitter,  and  left  an  unpleasant 
metallic  taste  in  the  mouth.  By  the  addition  of  water  the 
extract  was  converted  into  a  turbid  orange  yellow  mixture, 
which  was  agitated  with  petroleum  ethei*. 
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Tie  petroleum  ether  extract  was  of  a  ligbt  yellow  colour, 
soft,  non-crystallmet  and  possessed  a  fragrant  odour  simitar  to 
that  of  methyl  salicylate.  In  ether  it  was  wholly  soluble;  and 
with  the  exception  of  a  few  white  flocks  it  was  also  soluble  in 
absolute  alcohol,  with  acid  reaction.  In  cold  aqueous  canstic 
soda  it  was  insoluble,  but  when  gently  warmed  a  portion  dis- 
solved, and  the  liquid  assumed  a  deep  orange  colour;  the 
addition  of  an  acid  to  the  alkaline  solution  caused  a  milkiness : 
during  digestion  with  the  caustic  soda  solution  a  very  fragrant 
odour  was  noticed.  The  agitation  of  an  ethereal  solution  of  the 
petroleum  ether  extract  with  dilute  hydrochloric  acid>  afforded 
traces  of  an  alkaloid. 

The  aqueous  residue  after  treatment  with  petroleum  spirit 
was  agitated  with  ether.  The  ethereal  extract  was  yellowish, 
soft,  indistinctly  crystalline,  and  had  an  odour  similar  to  that 
noted  in  the  petroleum  ether  extract.  In  water  the  extract  was 
partly  soluble  with  strongly  acid  reaction,  and  the  solution 
gave  marked  indications  of  the  presence  of  an  alkaloid ;  with 
ferric  chloride  the  solution  gave  a  dirty  violet-reddish  colora- 
tion. The  residue  insoluble  in  water  was  yellowish,  and  partly 
soluble  in  ammonia  with  yellow  coloration:  the  insoluble 
residue  was  whitish.  The  addition  of  acids  to  the  ammoniacal 
solution  caused  the  precipitation  of  white  flocks. 

The  original  aqueous  solution  after  separation  of  ether  was 
rendered  alkaline  with  carbonate  of  soda  and  agitated  with 
ether ;  the  ethereal  extract  amounted  only  to  a  trace,  but 
afForded  indications  of  an  alkaloid  with  the  usual  reagents  : 
no  special  colour  reactions  were  noted. 

After  separation  of  ether,  the  aqueous  alkaline  residue  was 
acidifled  with  acetic  acid  and  agitated  with  acetic  ether:  the 
extract  thus  obtained  was  reddish,  and  partly  gelatinized  on 
evaporafcion :  it  was  partly  soluble  in  acetic  acid,  a  turbidity 
being  produced  by  dilution  with  water. 

In  order  to  ascertain  whether  a  purgative  principle  was  pre- 
sent or  not,  an  alcoholic  extract  from  10  grams  of  the  root  was 
rubbed  up  with  water  and  injected  into  a  cat's  stomach,  no  pur- 
gative action  was  produced,    and  with    the   exception  of  an 
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alitack  of  vomiting  one  hour  and  ten  minates  after  administra- 
tion of  the  dmgy  no  symptoms  appeared  to  be  indaced. 

MOMORDICA  COCHINCHINENSIS,  Spreng. 

Fig.— Bot.  Mag.,  t.  5145. 

Hab. — Bengal  to  Tenasserim,  Deccan  Peninsula,  Canara. 
The  seeds* 
Vernacular. — Eakrol  {Hind.,  Beng.). 

History,  Uses,  &C. — The  seeds  after  the  shells  have 
been  removed  are  fried  and  eaten  either  alone  or  with  other 
food.  [Makhzan. )  They  are  considered  to  be  good  for  cough  and 
pains  in  the  chest.  Powdered  they  form  one  of  the  in- 
gredients of  the  hot  stufi  known  as  Jhdl  in  Bengal,  which, 
mixed  with  melted  butter,  is  given  to  women  immediately  after 
parturition,  and  daily  for  a  few  days  afterwards.  Jhdl  is 
believed  to  act  as  a  stimulant,  destroying  the  excess  of 
phlegmatic  humours  which  are  supposed  to  be  produced  in  the 
body  after  delivery.  (C  L.  Bose.)  A  plaster  made  with  the  roots 
is  said  to  promote  the  growth  of  the  hair,  and  prevent  its  fall- 
ing off.  The  plant  is  called  in  Sanskrit  Karkataka,  from  the 
resemblance  of  the  seeds  to  the  shell  of  a  crab.  This  plant 
is  the  Muricia  cochinchinensis  of  Loureiro,  who  says  that  the 
berries  are  used  for  colouring  food,  and  that  the  seeds  and 
leaves  are  aperient  and  abstergent  and  useful  in  hepatic  and 
splenic  obstructions,  in  unhealthy  ulcerations,  lumbago ;  and 
externally  in  procidentia  uteri  et  ani,  fractures  and  luxations 
of  the  bones. 

Description. — The  seeds  are  I  by  |  of  an  inch  in 
diameter,  and  ^  of  an  inch  thick,  ovate,  compressed,  black  ; 
corrugated  on  the  margins  and  sculptured  on  the  faces.  The 
shell  is  fragile,  and  encloses  an  oily  kernel. 

Ohemicai  composition. — Kakrol  seeds  deprived  of  their  husks 
yielded  48*74  per  cent,  of  a  slightly  greenish  oil  when  treated 
with  light  petroleum  ether.  The  oil  possessed  very  powerful 
Biccative  properties  ;  smeared  in  a  thin  layer  on  a  glass  plate. 
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and  exposed  to  a  temperature  of  100*^  C,  in  the  course  of  au 
hour  the  oil  assumed  a  translucent  white  appearance*  and  could 
be  scraped  off  the  glass  as  a  white  powder  which,  when  boiled 
with  petroleum  ether,  yielded  only  a  trace  of  soluble  matter, 
consisting  of  oil.  Exposed  to  the  air  without  being  heated,  in 
24  hours  a  thin  layer  presented  numberless  little  white  cauli- 
flower like  masses,  while  a  portion  of  the  oil  assumed  an  arbor- 
escent pattern  on  the  glass.  After  saponification  of  the  oil, 
and  decomposition  of  the  soap,  the  separated  fatty  acids  had  a 
melting  point  of  48^—49®  C. 

In  addition  to  oil,  a  very  slightly  bitter  glncoside  was  pre- 
sent, which  afforded  no  special  colour  reactions  with  reagents. 

MOMORDICA  CHARANTIA,  Linn. 

Fig.— Bot  Mag.,  t.  2455;  Wight  Ic.,t.  504;  BoL  Reg., 
t  980. 

Hab. — Throughout  India.     The  fruit. 
FerwaciiZar.— Karela  (Hind.),  KdralS  (Mar,),  Pava-kai,  Pa- 
vakkapchedi  (Taw.),  K^kara-chettu  (TeZ.),  Karala  {Beng.). 
Muricated  var.,  Uchchhe  {Beng.),  Hagala  (Can.). 

Description,  Uses,  &C. — There  are  two  chief  varieties 
differing  in  the  form  of  the  fruit,  the  one  being  longer  and 
more  oblong,  and  the  other  smaller,  more  ovate,  muricated  and 
tubercled.  There  are  besides  many  intermediate  gradations. 
The  fruit  is  bitter  but  wholesome,  and  is  oaten  by  the  natives. 
It  requires,  however,  to  be  steeped  in  salt  water  before  being 
cooked ;  the  smaller  variety  is  most  esteemed.  (Drury.)  Frorii 
Rheede,  Wight  and  Gibson  we  learn  that  the  Hindus  use  the 
whole  plant  combined  with  cinnamon,  long  pepper,  rice  and 
•the  oil  of  Hydnocarpus  Wightiana,  as  an  external  applica- 
tion in  scabies  and  other  cutaneous  diseases.  The  fruit  and 
leaves  are  administered  as  an  anthelmintic,  and  are  applied 
externally  in  leprosy.  One- eighth  of  a  seer  of  the  juice  of  tKe 
leaves  is  given  in  bilious  affections,  as  an  emetic  and  purgative, 
alone  or  combined  with  aromatics ;  the  juice  is  rubbed  in,  in 
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borning  of  the  soles  of  the  feet,  and  with  black  pepper  is  rub* 
bed  round  the  orbit  as  a  cure  for  night  blindness.  The  Sans- 
krit name  is  Karaveila,  the  muricated  variety  is  called  Sushavi, 
uid  bears  the  synonym  Kandira  or  "  armed  with  arrows/*  The 
author  of  the  Makhzan-eUAdwiya  describes  the  fruit  as  tonio 
and  stomachic,  and  says  that  it  is  useful  in  rheumatism  and 
gout,  and  in  diseitses  of  the  spleen  and  liver ;  he  also  mentions 
its  anthelmintic  properties.  He  points  out  that  some  have 
erroneously  supposed  it  to  be  identical  with  the  Katha«el-himar 
of  the  Arabs,  which  is  a  violent'  purgative.  Drury  has  the 
following  description  of  If.  Charantia : — "  Climbing,  stem 
more  or  less  hairy ;  leaves  palmately  5-lobed,  sinuate^  toothed, 
when  young  more  or  less  villous  on  the  underside,  particularly 
on  the  nerves;  peduncles  slender,  with  a  reniform  bracteole 
about  the  middle,  female  with  it  near  the  base ;  fruit  oblong  or 
ovate,  more  or  less  tubercled  or  muricated ;  seeds  with  a  thick 
notched  margin  and  red  aril ;  flowers  middle-sized,  pale  yellow.*' 
In  the  rainy  season  the  plant  may  be  seen  in  almost  every  gar- 
den in  India.  The  fruit  is  also  offered  for  sale  in  the  market, 
and  when  well  cultivated  attains  the  size  of  a  cucumber* 

MOMORDICA  CYMBALARIA,  Fenzl. 
,    Fig, — Lyon  Med.  Jurisp.  for  India,  p.  2C0,  /.  14. 

Hab. — Deccan  Peninsula,  Mysore,  Concan.     The  tubers, 
Vernckcular, — Kadavanchi  (Afar.). 

History,  Uses,  &C. — The  whole  plant  is  acrid;  it  is 
mentioned  here  as  a  number  of  the  tubers  were  forwarded  tp 
the  Chemical  Analyser  to  Government,  Bombay,  from  Satara,  as 
having  been  found  in  the  possession  of  a  person  suspected  of 
administering  drugs  to  procure  abortion.  Our  specimen  was 
grown  from  one  of  these  tubers.  Dr.  Lyon,  the  Chemical 
Analyser,  informs  us  that  on  reference  to  the  records  of  his 
office  he  finds  that  the  Kadavanchi  tubers  have  been  three 
times  sent  to  him  within  the  last  four  years  as  having  been 
jused  to   procure   abortion.     In  1889,  the  tubers  were  again 
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forvrarded  to  Dr.  Barry^  Acting  Chemical  Analyser,  in  connec* 
tion  with  a  case  of  abortion. 

Description. — Root  tuberoas,  ovoid;  the  tubers  had  the 
odour  of  cucumbers,  and  examined  under  the  microscope,  the 
central  portion  was  seen  to  consist  of  starch  cells,  between  this 
portion  and  the  epidermal  layer  irregular  masses  of  a  resinous 
substance  were  observed;  leaves  1 — 2  inch  broad,  5-angular 
or  slightly  5-lobed,  middle  lobe  not  elongated,  glabrous  or 
slightly  pubescent,  often  punctulate  on  both  surf  aces,  dentate : 
petiole  i — 1 J  in.  Male  raceme  1—2  in.,  with  usually  only 
two  to  four  flowers;  calyx-lobes  lanceolate ;  petals  i  in.,  white; 
filaments  two,  one  2-fid,  one  3~fid,  so  each  with  one  anther- 
cell  ;  filaments  inserted  near  the  top  of  the  calyx  tube,  anthers 
completely  exsert.  Female  peduncle  } — 2  in.,  one  flowered, 
ebracteate  (the  male  peduncle  has  a  minute  bract).  Fruit}-— 1 
by  i  in.  Seeds  ^ — J  in.,  few,  shortly  obovoid,  smooth,  shining. 
{FL  of  Brit  India.)  The  fruit  has  eight  prominent  ribs, 
and  is  covered  with  silky  hairs  ;  while  still  green,  it  dehisces 
into  four  parts,  and  discharges  its  seeds,  which  are  obovoid, 
dark  brown,  slightly  warty,  as  large  as  a  small  peppercorn, 
and  with  a  prominent  hilum. 

Chemical  composition. — A  bitter  glucoside  was  isolated  from 
the  portion  of  the  alcoholic  extract  of  the  tubers  soluble  in 
water*  It  was  almost  insoluble  in  ether,  and  was  precipitable 
from  its  aqueous  solution  by  tannin  and  alkaloidal  reagents. 
With  strong  sulphuric  acid  it  turned  bright  red  and  the  colour 
gradually  changed  to  purple,  which  remained  for  several  hours. 

A  yellow  acid  resin  of  very  acrid  properties  was  present  w 
the  tincture,  together  with  a  saccharine  principle. 

A  tuber  weighing  2  grams  was  incinerated,  the  ash  amount- 
ed to  6  per  cent. 

LUFFA  ACUTANGULA,  Boxb.  Var.  amara. 
Fig.—Bot.  Mag.  1638. 

Hab.<— Throughout  India.    The  fruit  and  vine. 
Vernacular. — Karela-toria,  Karvi-turai  (Hind.),  Kadu-siroUi 
Kadu-dorka  (Ifar.),  Ghosha-lata,  Tito-torai  (Beng.),  P^-pirkkum 
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(Tarn.),  Chedu-bira,  Verri-bira  (TeZ.),  Eitdvi-ghisodi  (Quz,)^ 
Hire-balU  (Oan,), 

History,  Uses,  &C. — This  plant  is  called  in  Sanskrit 
Kosfaataki,  a  general  name  for  the  genus  Lufia^  from  kosha,  the 
cocoon  of  a  silk-worm,  and  in  allusion  to  the  way  in  which  the 
seeds  are  enclosed  within  a  fibrous  network.  The  names  Dalika 
and  Ghoshaka  appear  more  particularly  to  appertain  to  this 
species.  The  Hindus  apply  the  juice  of  the  immature  gourd, 
which  has  been  slightly  roasted,  to  the  temples  to  cure 
headache,  and  administer  an  infusion  of  the  ripe  fruit  as  a  vomit 
and  purge.  Roxburgh  notices  the  cathartic  and  emetic  pro- 
perties of  the  fruit.  In  the  Pharmacopoeia  of  India  the  plant  is 
described  as  a  bitter  tonic  and  diuretic,  and  is  recommended  in 
enlargements  of  the  spleen  on  the  authority  of  Dr.  J.  A.  Green 
and  Mr.  J.  C.  Dickenson.  The  juice  of  the  leaves  is  used  as  an 
external  application  to  sores,  and  the  bites  of  venomous  animals, 
and  the  pulp  of  the  fruit  is  administered  internally  in  the  latter 
class  of  cases  to  cause  vomiting  and  purging,  jnst  as  colocynth 
is  used  where  that  plant  is  abundant.  The  dried  fruit  is  pow- 
dered and  made  into  a  snuflf  for  those  sufiering  from  jaundice, 
and  the  root  with  equal  parts  of  Hibiscus  Bosa^sinensis  root  and 
Hemidesmus  is  given  with  milk,  cumin  and  sugar  in  gonorrhoea. 

Description. — The  vine  of  L.  amara  resembles  that  of 
the  cultivated  plant.  The  fruit  is  smooth,  from  3  to  5  inches 
long,  ovoid,  marked  with  ten  prominent,  sharp  longitudinal 
ridges ;  at  the  apex  is  a  small  operculum  rather  more  than  half 
an  inch  in  diameter,  which  is  deciduous.  Internally  it  is  filled 
with  white  spongy  pulp,  of  a  cucumber  odour.  The  seeds  are 
grey  and  marked  with  small  irregular  black  prominent  specks. 
The  leaves  are  bitter,  the  fruit  less  so. 

LUFFA  ECHINATA,  Roxb. 
Fig. — LyoTiy  Med.  Juris,  for  India,  p.  201. 
Hab. — Guzerat,  Sind,  Bengal,  Dacca.     The  fruit. 
Vernacular, — Kukar-lata,      Bindal,     Ghagar-bel,      Deodail 
(Hind.),  Kukar-vel,  Vapala  ((jfaz.),  Deodangri,  Deotadi  (Mar.)f 
Deodali  (Ga7i.). 
U.-U 
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History,  Uses,  &C.— This  plant  is  used  medicinally  in 
most  parts  of  India.  In  the  Nighantas  it  bears  the  following 
Sanskrit  names  :  Devadili,  Vrata-kosha,  Devatadi,  Gara,  Jim6- 
ta,  Taraki,  Veni,  Jdlani,  and  Akbu-visha-ha ;  it  is  described  as 
expelling  bile,  phlegm,  and  removing  piles,  swellings,  jaundice, 
phthisis,  hiccough,  worms  and  fever,  and  acting  as  an  emetic. 

In  Guzerat  the  fruit  is  well  known  as  Vipala-bij,  a  name 
derived  from  the  Sanskrit  vdpa,  «'  weaving,"  in  allusion  to  the 
cocoon-like  network  in  which  the  seeds  are  enclosed.  The 
drug  is  a  frequent  ingredient  in  the  compound  decoctions 
which  are  prescribed  for  bilious  fevers.  In  the  Concan  a  few 
grains  of  the  bitter  fibrous  contents  of  the  fruit  are  given  in 
infusion  for  snake-bite  and  in  cholera  after  each  stool;  in 
putrid  fevers  the  infusion  is  applied  to  the  whole  body,  and 
in  jaundice  it  is  applied  to  the  head  and  also  given  inter- 
nally; the  infusion  has  also  a  reputation  as  a  remedy  for 
colic.  We  have  not  met  with  any  notice  of  the  medicinal  use 
of  this  plant  in  European  works  on  the  Materia  Medica  of 
India. 

Description, — The  stems  are  herbaceous,  scandent,  five- 
sided,  slightly  hairy ;  tendrils  two  cleft ;  leaves  generally  five- 
lobed,  somewhat  hairy,  margins  scallop-toothed;  petioles  as 
long  as  the  leaves,  ribbed;  fruit  oval,  the  size  of  a  nutmeg, 
armed  with  numerous  long,  rather  soft,  diverging  bristles, 
obscurely  divided  into  three  cells  by  a  network  of  dry  fibres, 
and  opening  at  the  top  with  a  perforated  stopple,  which  falls 
off  when  the  seeds  are  ripe;  seeds  about  18,  ovate,  compressed, 
black  and  scabrous;  testa  very  hard;  kernel  white.  The 
fibrous  substance  in  which  the  seeds  are  enclosed  is  intensely 
bitter. 

Cliemical  composition. — The  air-dried  fruit  deprived  of  seeds 
as  much  as  possible  was  agitated  with  80  per  cent,  alcohol :  the 
greater  part  of  the  spirit  removed  by  distillation,  and  the 
remainder  allowed  to  evaporate  by  exposure  to  air.  During 
spontaneous  evaporation  the  tincture  gelatinized.  When  the 
extract  no  longer  smelt  of  alcohol  it  was  gently  warmed  on  the 
water   bath,  water  added,  and  when  cold  the  turbid  mixture 
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repeatedly  agitated  with  ether.     The  ether  was  much  coloured; 
gelatinous  flocks  separated  during  agitation. 

The  ethereal  solution  contained  a  large  amount  of  chlorophyll, 
and  after  evaporation  of  the  ether,  the  residue  became  partly 
crystalline.  The  extract  was  repeatedly  treated  with  light 
petroleum  ether,  which  removed  some  waxy  and  much  colour- 
ing matter,  and  a  crystalline  principle,  appearing  as  needles  and 
stellate  masses  under  the  microscope,  which  was  not  further 
examined.  The  dark  residue  insoluble  iu  petroleum  ether  waa 
then  boiled  with  water;  the  aqueous  solution  was  slightly 
yellow,  became  turbid  on  cooling,  and  possessed  an  extremely 
bitter  taste.  This  aqueous  solution  was  agitated  with  ether; 
on  spontaneous  evaporation  a  yellow  transparent  varnish  was 
left,  destitute  of  any  crystalline  structure.  The  extract  treated 
with  water  afforded  a  white  curdy  precipitate  with  tannic 
acid:  no  precipitate  with  Mayer*s  reagent:  with  ferric  chloride 
it  afforded  a  sUghb  greenish  coloration ;  after  boiling  with 
dilute  sulphuric  acid,  the  solution  readily  reduced  Pehling^s 
solution.  This  principle  would  appear  to  be  allied  to,  if  not 
identical  with,  cdoeynthUin. 

Its  physiological  action  was  tried  in  the  following  experi- 
ment : — 0*0290  gram,  was  dissolved  in  a  few  drops  of  alcohol 
and  warm  water,  and  injected  into  a  full  grown,  fasting  cat's 
stomach  at  10-50  a.  m. 

11-20  a.  m. — Vomited  several  times,  first  contents  of  the  sto- 
mach, and  then  white  frothy  mucus,  not  tinged  with  blood, 

12-0  noon.— Passed  a  solid  stool:  lying  on  its  side  breathing 
slow. 

1-40  p.  m, — Passed  a  semi-solid  stool  tinged  with  blood ; 
pupils  somewhat  dilated;  now  and  again  contraction  of 
abdominal  muscles :  uneasy,  chiefly  on  its  side,  but  shifts 
its  position  frequently. 

2-45  p.  m. — Pupils  widely  dilated :  less  of  power  in  hind 
legs,  unable  to  stand :  appears  to  have  some  difliculty  in 
raising  its  head,'  which  it  keeps  between  its  fore  paws, 
which  are  extended ;  expression  anxious. 
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2-55  p.  m. — Slight  convulsive  movements  of  hind  legs; 
breathing  very  shallow  ;  pupils  widely  dilated  ;  position 
as  before. 

2-57  p.  m. — Marked  convulsive  movements  of  hind  legs; 
breathing  spasmodic  and  loud. 

3-4  p.  m. — Spasmodic  gasps  at  intervals  of  about  10  seconds. 

8-15  p.  m. — Died  ;  no  further  convulsive  movements. 

Death  thus  resulted  in  4  hours  25  minutes  after  introduction 
of  the  drug  into  the  stomach,  and  only  one  stool  was  passed 
which  could  be  ascribed  as  being  due  to  its  action. 

Post-mortem  examination  20  minutes  after  death  : — Both 
lungs  pale  and  collapsed ;  no  fluid  in  pleural  cavity. 

Heart  contracted,  and  empty ;  no  clots. 

Stomach  contained  frothy  glairy  mucus,  and  a  deep  yellow 
fluid,  walls  darkly  congested ;  no  effusion  of  blood. 

Liver  congested.  Spleen  normal.  Kidneys,  central  portions 
lightly  congested. 

Intestines — ^Rectum  highly  congested,  with  bloody  adherent 
mucus;  the  lower  portion  of  the  jejunum  comparatively  slightly 
congested  in  patches,  the  upper  portion  more  deeply  congested, 
until  the  duodenum  is  reached,  when  the  whole  of  the  gut 
was  of  a  dark  claret  colour,  from  uniform  congestion.  The 
ilium  was  wholly  free  from  congestion  and  was  bile  stained. 

The  gelatinous  flocks  which  separated  on  agitating  the 
aqueous  alcoholic  extract  with  ether  had  the  following  proper- 
ties : — By  boiling  with  water  an  opalescent  solution  was  obtained, 
which  was  filtered.  The  insoluble  residue  on  the  filter  was 
soluble  in  boiling  absolute  alcohol,  on  concentration  micros- 
copic needles,  rods,  and  plates  separated.  This  residue  was  not 
further  examined ;  it  did  not  exceed  a  trace.  The  aqueous 
filtrate  gelatinized  before  it  was  quite  cold.  A  portion  was 
evaporated  to  dryness  and  boiled  with  absolute  alcohol,  when 
with  the  exception  of  a  trace  of  insoluble  matter,  it  wholly  dis- 
solved, forming  a  yellowish  and  bitter  solution.  On  spontane- 
ous evaporation  opalescent  masses  separated  on  the  sides  of  the 
beaker,  and  the  solution  formed  a  jelly.     On  completely  evapo- 
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rating  oflf  the  alcohol,  brittle  yellowish  flakes  were  left.  la 
ammonia  the  priaciple  dissolved  formiDg  a  deep  yellow  sola- 
tion ;  on  the  addition  of  acids  the  colour  was  discharged,  slightly 
yellowish  flocks  being  precipitated,  which  redissolved  in  alkalies 
with  a  deep  yellow  coloration:  with  tannin  no  precipitate 
was  produced.  Fr6hde*8  reagent  gave  a  yellow  colour  in  the 
cold,  becoming  emerald  green  on  heating,  and  changing  on 
cooling  to  blue,  green,  and  finally  to  yellow.  Nitric  acid  gave 
a  yellow  colour.  Mayer's  reagent,  after  acidulation  with  sul- 
phuric acid)  gave  no  precipitate.  Concentrated  sulphuric  acid 
gave  a  deep  yellow  :  on  the  addition  of  bichromate  of  potash 
there  was  no  special  colour  reaction.  On  boiling  with  dilute 
sulphuric  acid,  yellow  flocks  separated,  only  slightly  soluble 
in  boiling  water,  and  not  gelatinizing;  slightly  soluble  in 
ether;  dissolving  in  alkalies  with  a  deep  yellow  coloration 
and  reprecipitated  in  gelatinous  flocks  by  acids.  The  aqueous 
acid  filtrate  after  digestion  with  Barium  carbonate  was 
slightly  bitter,  and  precipitated  an  alkaline  copper  solution 
on  boiling. 

The  gelatinizing  properties  of  this  principle  appear  to  be 
very  marked.  'lOlG  gram  when  dissolved  in  100  c.  c.  of  boil- 
ing water,  gelatinized  when  the  temperature  fell  to  85^  C, 
so  that  the  beaker  containing  the  solution  could  be  inverted. 
We  have  provisionally  termed  this  principle  *'  luffein,^*  and  we 
think  it  not  unlikely  that  it  will  be  found  in  the  fruit  of  most 
other  plants  of  the  same  and  allied  orders;  it  difiers  from 
pectin,  vegetable  mucilage,  Ac,  by  being  soluble  in  alcohol. 
From  the  original  aqueous  solution  after  dissolved  ether  had 
been  expelled,  agitation  with  acqtic  ether  yielded  an  extrac- 
tive, highly  bitter,  which  afforded  reactions  similar  to  those  of 
colocynthin. 

We  were  unable  to  obtain  the  principle  in  a  crystalline 
form. 

The  seeds  contain  a  bland  fluid  oil  free  frombitterness,  and 
which  possesses  some  siccative  properties. 

Toxicology. — Dr.  Burton  Brown  {Punjab  Poisons,  p.  206,) 
notices  the  use  of  the  fruit  as  an  abortifacient.     In  1887,  Dr. 


Digitized  by  VjOOQ IC 


86  CUCURBTTACEM 

Kirtikar  recorded  (Trans.  Bomb.  Med.  and  Phys.  Soc)  a  case  of 
poisoning  with  syraptons  resembling  those  of  cholera,  after  the 
administration  of  one  fruit  as  a  purgative ;  this  dose  proved 
fatal.     The  drug  must  therefore  be  used  with  great  caution. 

CEPHALANDRA  INDICA,  Naud. 

Fig.— Wight  III.,  t.  105;  flooA.  Ic.  PI.  /.,  t.  138. 

Hab. — Throughout  India. 

Vernacular. — Kunduri  (fff/icZ.),  Telakucha  (Beng.),  Kovai 
(Tarn.),  Ran-tondla  (Mar.),  Gholi  (Guz.),  Tonde-konde  (Can.). 

History,  Uses,  &C. — This  plant  is  called  in  Sanskrit 
Vimba,  Yimbaja,  Tundk^ri  and  Tundika ;  it  has  a  scarlet  frait« 
and  Indian  beauties  are  descriped  as  Yimboshtai  '<red  or 
cherry-lipped/*  by  poets  and  story  tellers.  The  root  and  juice 
of  the  leaves  is  used  medicinally ;  the  wild  fruit  is  very  bitter, 
but  that  of  the  cultivated  form  is  sweet  and  is  much  used  as  a 
vegetable.  In  Hindu  medicine  the  juice  of  the  tuberous  root 
is  used  as  an  adjunct  to  the  metallic  preparations  prescribed  in 
diabetes  in  doses  of  one  tola  (180  grs.)  every  morning.  Dutt 
states  that  he  has  known  several  patients  who  were  benefited 
by  its  use.  Ainslie  notices  its  use  iu  southern  India,  and  says 
that  the  juice  of  the  leaves  is  applied  to  the  bites  of  animals, 
Moodeen  Sheriflf  states  that  in  the  bazars  of  the  south  the  root 
is  sold  as  a  substitute  for  Gaper  root.  In  the  Concan  the  root 
pounded  with  the  juice  of  the  leaves  is  applied  to  the  whole 
body  to  induce  perspiration  in  fever,  and  the  green  fruit  is 
chewed  to  cure  sores  on  the  tongue.  We  have  found  the  deep 
green  leaves  useful  as  a  colouring  agent  in  preparing  Savine 
ointment  from  the  essential  oil. 

Description, — Fruit  bitter,  fleshy,  cylindrical,  sniooth, 
green,  with  ten  white  stripes  when  unnpe,  in  which  state  it  is 
used  when  cultivated  and  free  from  bitterness;  when  ripe 
scarlet,  indehiscent,  about  2  inches  long  by  one  in  diameter; 
seeds  numerous.  The  natural  form  of  the  root  is  a  long  taper* 
ing  tuber,  but  it  is  often  much  deformed  when  growing  iu 
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siooy  ground  and  becomes  crooked  and  knotty.  It  is  peren- 
nial and  often  attains  a  considerable  size,  bnt  the  average 
diameter  in  the  wild^plant  is  from  1  to  2  inches  at  the  thickest 
part  a  little  below  the  crown.  Externally  the  root  is  of  a  pale 
yellowish -brown  colonr,  with  indistinct  circular  constrictions 
and  longitudinal  farrows.  The  transverse  section  is  yellow 
with  distinct  medallary  rays.  The  root  is  traversed  by  name« 
reus  bundles  of  stout  woody  fibres;  when  wounded  a  clear  juice 
exudes  having  a  cucumber  odour,  which  dries  into  an  opalescent 
gum.  Tbe  root  has  an  acid  and  astringent  taste,  and  is  not 
({oite  free  from  bitterness. 

Chemical  composition. — The  sliced  tubers  were  dried  at  a 
low  temperature,  reduced  to  powder,  and  the  powder  sifted 
from  woody  fibre.     Dried  at  100°  C.  the  powder  lost  6*76  per 
cent,  of  moisture.     The  ash  amounted  to  15*52  per  cent.,  there 
was  nothing  special  to  note  regarding  its  composition;  it  did  not 
contain  any  manganese.     The  powdered  tubers  were  exhausted 
with  80   per   cent,   alcohol ;    the   tincture   was   of    a  yellow 
colour :  on  concentration  resin  and  oily  particles  separated ; 
the  addition  of  water  caused  a  turbidity ;    the  turbid  solution 
was  heated  to   drive  off  the  last  traces  of  alcohol :  the  liquid 
had  a  strongly  acid   reaction.      To    the   turbid  acid   solution 
more  water  was   added  and  the  liquid  agitated  with  ether. 
The  separated  ether  was  agitated   with    dilute   hydrochloric 
acid ;  the  acid  solution  gave  indications  of  the  presence  of  an 
alkaloid.     The   separated   ether  left    on    evaporation   a    soft 
yellowish  non-crystalline  residue,  possessing  a  fragrant  odour. 
This  extract  was  insoluble  in  alkalies,  easily  soluble  in  alcohol^ 
ether  and  benzol.     The  aqueous  solution   after  separation  of 
ether  was    rendered    alkaline   with   carbonate  of   soda,    and 
agitated  with  ether.     The  hydrochloric  acid  solution  referred  to 
above  was  treated  in  a  similar  manner,  and  the  separated  ethers 
mixed.    The  mixed  ethereal  solution  left  on  spontaneous  evapo- 
ration a  soft  yellow  non-crystalline  residue,  possessing  a  fruity 
odour,  which  was  considerably  increased  by  the  addition  of 
dilate  sulphuric  acid.     In  dilute  acids  the  extract  was  partly 
Bolnble ;  the  acid  solution  gave  a  precipitate  with  all  alkaloidal 
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reagents.  The  special  properties  of  this  alkaloid  will  be  con- 
sidered later.  The  principle  insoluble  in  acids  had  the 
properties  of  a  resin. 

The  alkaline  aqueous  solution  was  subsequently  agitated  with 
chloroform^  and  then  with  amylic  alcohol.  In  both  cases  ex* 
tracts  were  yielded  partly  soluble  in  dilute  acids,  the  solutions 
affording  precipitates  with  alkaloidal  reagents.  Prom  colour 
reactions  and  the  physical  properties  of  these  alkaloids,  they 
appeared  to  be  similar  to  the  one  first  extracted  by  ether.  The 
three  acid  solutions  were  consequently  mixed,  agitated  with 
amylic  alcohol,  which  removed  a  trace  of  resin  ;  the  acid  then 
neutralized  with  carbonate  of  soda^  and  the  solution  agitated 
with  fresh  amylic  alcohol.  On  evaporating  oflF  the  amylic 
alcohol,  a  varnish-like  residue  was  left,  easily  soluble  in  alcohol 
and  amylic  alcohol,  but  less  readily  dissolved  by  ether  chloro- 
form. In  water  the  extract  was  only  very  slightly  soluble  ;  in 
dilute  sulphuric  acid  it  was  not  wholly  soluble,  a  trace  of  resin 
being  left.  The  acid  solution  was  strongly  bitter.  With 
alkaline  carbonates  it  gave  a  white  precipitate ;  with  platinic 
and  auric  chlorides  amorphous  precipitates:  it  also  yielded 
precipitates  with  phosphomolybdic  acid,  potassio>mercuric 
iodide»  teriodide  of  potassium,  picric  acid,  &c.  With  concen- 
trated nitric  acid  it  afforded  no  colour  reaction  in  the  cold,  but 
on  the  application  of  a  gentle  heat  a  slight  yellow  colour  was 
developed:  concentrated  hydrochloric  acid  gave  no  reaction  in 
the  cold  or  on  heating  ;  concentrated  sulphuric  acid  gave  a  h'ght 
brown  tint  in  the  cold,  which  became  reddish-brown  on  heat- 
ing. Frohde's  reagent  gave  a  lilac  tint  in  the  cold,  which  became 
reddish  on  heating,  and  blue  as  the  liquid  cooled.  Bichromate 
of  potassium  and  sulphuric  acid  afforded  no  special  colour 
reaction ;  ferric  chloride  gave  no  colour  reaction.  This  alkaloid 
was  only  present  in  very  small  amount,  hardly  more  than  a 
marked  trace. 

Ether  chloroform  and  amylic  alcohol  also  extracted  a  golden 
brown  resin,  insoluble  in  alkaline  carbonates,  easily  soluble  in 
caustic  soda,  and  less  readily  dissolved  by  ammonia.  In  amylic 
alcohol  the   resin  was  more  easily   soluble  than  in  ether  or 
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cblorofomu     From  its  alkaliae  solutions  it  was  precipitated  by 
dilate  acids  in  yellowish  flocks. 

After  agitation  with  amylic  alcohol  the  alkaline  solution  was 
precipitated  with  plumbic  acetate;  on  decomposing  the  lead 
salt  with  hydro-sulphuric  acid  an  organic  acid  was  obtained, 
which  aflorded  the  reactions  of  citric  acid.  The  liquid  after 
separation  of  the  lead  precipitate  was  treated  with  hydro- 
sulphuric  acid,  the  filtrate  evaporated  to  a  syrup,  and  heated  for 
some  hours  on  the  water  bath,  on  diluting  with  water  a  strongly 
acid  solution  was  obtained,  the  acidity  of  which  was  not  due  to 
acetic  acid;  the  nature  of  this  organic  acid  was  not  determined. 

A  principle  which  easily  reduced  an  alkaline  cupric  solution 
was  also  present  in  the  liquid. 

The  tubers  contained  starch ;  they  did  not  afford  any  tannic 
matter. 

ZEHNERIA  UMBELLATA,  Thwaites. 

Fig. — Rheede  HorL  Mai  viii.,  t.  26. 

Hab. — Throughout  India.     The  fruit  and  roots. 

Vernacular. — ^Tarali  {Hmd.),  Kudari  ( Benjr. ),Gometta (Kar.), 
Tid-ddnda  {Tel),  Karivi-valli  {Mai.). 

History,  Uses,  &C. — This  plant  is  the  GoiDthi  or 
Karivi-valli  of  Bheede,  who  notices  its  use  by  the  Hindus  of 
Malabar  as  a  depurative,  useful  in  gonorrhcsa,  dysuria  and 
diseases  supposed  to  arise  from  adust  bile  in  the  blood.  The 
Portuguese  call  it  Popinho  do  Patare  and  the  Dutch  Karlingen. 
Boxburgh  describes  it  under  the  name  of  Momordica  umbellata^ 
and  notices  the  use  of  the  fruit  and  roots  as  a  medicine  by 
the  natives,  but  does  not  give  any  particulars.  The  root  is 
usually  prescribed  as  a  Paushtika  or  invigorating  medicine, 
combined  with  roasted  onions,  cumin,  sugar  and  melted 
butter,  forming  a  ghrUapaka  or  medicated  butter;  sometimes 
the  root  is  given  beaten  up  with  milk  and  sugar,  to  which 
cumin  is  added  if  it  is  prescribed  as  a  remedy  for  gonorrhcea. 
".-12 
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In  the  Conoan  the  juice  of  the  leaves  is  applied  to  parts  which 
have  become  inflamed  from  the  application  of  the  juice  of  the 
marking  nut  {Semicarpus  Anacardium). 

Description.— Prom  the  Flora  of  British  India  it  will  be 
seen  that  this  is  a  very  variable  plant  common  on  hedges 
throughout  India,  Ceylon,  Malaya,  China  and  North  Australia. 
It  is  diaecious,  and  has  a  root  consisting  of  many  pendulous 
tubers. 

The  leaves  are  shortly  petioled,  cordate  or  sagittate  or 
hastate  at  the  base,  the  lobes  longer  than  the  petiole,  3  to  6- 
lobed,  or  palmately  5-partite,  sinuate  and  sharply  toothed; 
male  flowers  umbelled  or  shortly  racemose  at  the  apex  of  a 
long  slender  peduncle;  female  on  a  different  plant,  solitary, 
short-peduncled ;  berry  oval  or  oblong,  size  of  a  pigeon's 
egg,  smooth,  red  when  ripe.  The  tubers  are  of  an  irre- 
gular, elongated  form,  usually  about  one  inch  in  diameter; 
brown  externally,  white  internally;  they  have  a  faint  nauseous 
taste. 


CORALLOCARPUS  EPIGiEA,  Hook.f. 

Tig.— Wight  Ic.,t.  hQZ. 

Hab.—  Punjab,  Sind.    Guzerat,  Deccan.     The  tubers. 

Vernacular. — Akis-gadda,  Chhilihinda,  Garaj-phal  {Hind.)y 
Karvi-nai  (Guz.),  Akasha-garudan,  GoUan-kovaik-kizhangu 
{Tarn. ),  Ak^shargaruda-gaddalu,  Naga-donda  (Tel.),  Akasha- 
garuda-gadde  (Can.),  Siva-linga  {Mar.). 

History,  Uses,  &C.— This  plant  is  called  in  Sanskrit 
Chhilihinda,  Pitila-garuda  and  Maha-mula  or  "  g^reat-root.^' 
It  is  described  in  the  Nighantas  as  very  strengthening,  and  a 
begetter  of  phlegmatic  humors,  and  a  valuable  remedy  for 
rheumatism.  Ainslie  remarks  that  the  Vytians  hold  it  in 
great  estimation,  and  prescribe  it  in  the  latter  stages  of  dysen- 
tery, and  old  venereal  complaints.     It  is  usually  administered 
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in  powder,  the  dose  being  about  one  dracbm  in  the  24  hoars, 
ind  continued  for  eight  or  ten  days  together;  this  quantity 
generally  produces  one  or  two  loose  motions  every  day.  It  is 
also  considered  anthelmintic.  For  external  use  in  chronic 
rheumatism  it  is  made  into  a  liniment  with  cumin  seed, 
onions,  and  castor  oil.  In  the  Deccan  and  Mysore  the  root  has 
a  repute  as  a  remedy  for  snake-bite ;  it  is  administered  inter- 
nally and  applied  to  the  bitten  part.  This  plant  is  used  in 
India  as  a  substitute  for  the  Luf  or  Ldfa  of  the  Arabian  and 
Persian  physicians,  the  Bryonia  dioica  of  more  Western  coun- 
trieSf  and  the  ^/i^rcXos  Xcvki?  of  Dioscorides.  The  Arabic  word 
Lufa  is  probably  a  corruption  of  Xcukj;, 

The  vernacular  names  are  mostly  compounds  of  Akis,  "  the 
fikj/'  and  Gadda,  "  a  tuberous  root."  The  Marathi  name 
signifies  ''the  linga  of  Siva/'  and  is  an  allusion  to  the  shape 
of  the  fruit. 

Description. — The  root  is  a  turnip-shaped  tuber,  some- 
times weighing  as  much  as  5  to  6  pounds.  Externally  it  is 
yellowish  white  and  marked  with  raised  circular  rings ;  the 
taste  is  bitter,  mucilaginous,  and  subacid.  When  cut  the 
tuber  exudes  a  viscid  juice,  which  soon  hardens  into  an 
opalescent  gum. 

Chemical  composition, — The  bitter  principle  of  C.  epigcea 
can  be  removed  from  an  aqueous  extract,  previously  separated 
from  mucilage  by  treatment  with  alcohol,  by  agitation  with 
chloroform  or  amylic  alcohol.  It  is  a  whitish  amorphous  mass 
Bolable  in  water  and  spirit,  and  very  slightly  soluble  in  ether. 
Its  solution  is  precipitated  by  tannin  and  not  by  either  basic 
or  neutral  plnmbic  acetate.  It  is  coloured  reddish-brown  by 
sulphuric  acid,  and  afler  several  hours  assumes  a  purplish  hue 
owing  to  the  gradual  deposition  of  a  black  powder.  The  purple 
colour  is  not  bo  well  marked  as  that  afforded  by  trichosan- 
thin  and  the  bitter  principle  of  Momordica  Cymhalaria.  It  dis- 
solves in  nitric  acid  without  colour.  This  bitter  principle  is  the 
same  as  bryonin,  which  has  been  found  by  Walz  in  common 
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Bryony  root,  and  we  have  been  able  to  confirm  this  by  finding 
in  the  decomposition  products  two  resinoid  bodies  differing  in 
their  solnbility  in  ether.  Bryonin  is  a  gincoside  resolved  by 
boiling  with  dilute  sulphuric  acid  into  glucose  and  two  amor- 
phous bodies,  bryoretin,  soluble  in  ether,  and  hydrobryoretin, 
insoluble  in  ether  but  soluble  in  alcohol 
C48  H84  0«»  =  C^'  H5«  0^  +  C«^  H'7  08  +  C«  H»«  0^ 
Bryonin  Bryoretin     Hydrobryoretin        Glucose. 

We  have  been  unable  to  find  a  second  bitter  principle  in  these 
tubers,  for  on  washing  the  lead  precipitate  of  the  extract  until 
free  from  bryonin^  aud  treating  the  lead  compound  with  hy- 
drogen sulphide,  the  solution  was  free  from  bitterness,  and  the 
evaporated  residue  was  not  coloured  by  sulphuric  acid.  The 
tubers  contained  much  starch,  a  little  resin,  and  10  per  cent, 
of  white  saline  ash. 

BRYONIA  LACINIOSA,  Linn. 
Fig.— Wight  Jc,  t.  500 ;  Rheade  Hori.  Mai  viii.,  19. 

Hab* — From  the  Himalaya  to  Ceylon,  Pegu.    The  plant. 
FamacuZar.— Bajguriya,  Ghargu-niru    {Hind.),  Kavadori, 
Kavale-che-dole  (lfar.),Nehoemeka(lfaZ.),Lingatond]  (Can). 

History,  Uses,  &C. — This  plant  appears  to  be  the  Baja 
of  Sanskrit  writers,  and  is  said  to  have  been  used  in  Vedio 
times  to  frighten  away  evil  spirits ;  it  is  still  known  in  Hindi 
as  Bajguriya  or  **  Baja  beads.*'  It  is  also  probably  one  of  the 
plants  included  by  the  name  Ghantdli  (see  Mukia  scabrella). 
Rheede  (viii.  19)  calls  it  Nehoemeka,  and  says  that  the  Portu- 
guese call  it  Nhola,  and  the  Dutch  Slitten.  The  vernacular 
name  Ohargu-ndru  signifies  a  string  of  ankle  bells,  such  as 
are  worn  by  dancing  girls.  These  bells  have  vertical  slits  in 
them,  resembling  the  white  vertical  lines  on  the  fruit  of  this 
Bryony.  The  juice  of  B,  laciniosa  is  given  with  milk,  honey, 
or  sagar  in  bilious  attacks,  and  in  the  commencement  of 
fevers    when  there  is  flatulence  and  constipation;    it   clears 
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out   the    bowels.   Mid    is    often   sufficient    without    further 
treatment  in  cases  of  this  kind  which  arise  from  over  eating. 

Description. — A  climbing  plant  with  a  smooth  stem 
common  in  hedges.  The  leaves  are  palmately  5-lobed,  more 
or  less  deeply  divided,  segments  oblong,  lanceolate  acuminated, 
serrated ;  petioles  muricated,  upper  surface  of  the  leaf  thickly 
studded  with  white,  jointed,  calcareous  hairs,  rising  from  a 
calcareous  areola;  male  and  female  flowers,  in  the  same  axils, 
the  peduncles  of  the  male  flowers,  which  are  numerous,  remain* 
ing  until  the  fruit  ripens ;  flowers  small,  pale  yellow ;  fruit 
round,  smooth,  marked  with  white  vertical  stripes,  the  size  of 
a  marble,  red  when  ripe,  with  the  exception  of  the  stripes, 
which  remain  of  a  dead  white.    The  whole  plant  is  very  bitter. 

Chemical  composition. — An  alcoholic  extract  of  the  plant 
was  made  with  84  per  cent,  alcohol,  water  added,  and  the 
turbid  mixture  agitated  with  light  petroleum  ether,  which 
removed  colouring  matter  and  a  small  amount  of  fat. 

After  separation  of  the  petroleum  ether  the  bright  yellow 
aqueous  solution  was  agitated  with  chloroform.  The  chloro- 
form extract  was  yellowish,  non-crystalline  and  very  bitter. 
Treated  with  warm  water  the  greater  part  dissolved,  the 
aqueous  solution  on  evaporation  left  a  residue  which  gave  a 
white  precipitate  with  tannic  acid,  and  which  reduced  an  alka- 
line copper  solution  after  boiling  with  dilute  sulphuric  acid. 
Generally  the  reactions  afforded  by  this  bitter  principle  were 
similar  to  those  described  as  being  produced  by  bryonin. 
With  concentrated  sulphuric  acid  a  brownish  red  coloration 
was  produced;  whereas  in  Watts'  Dictionary  of  Chemistry, 
1st  Edition,  sulphuric  acid  is  stated  to  dissolve  bryonin 
"forming  a  blue  liquid  which  changes  to  green.''  Gmelin, 
however,  {Handbook  of  Chemistry)  states  that  it  is  coloured 
red  brown  by  oil  of  vitriol.  We  have  tested  the  action  of  con- 
centrated sulphuric  acid  on  a  specimen  of  bryonin  obtained 
from  Dr.  Schuchardt,  and  find  that  no  such  reaction  as  is 
described  in  Watts'  Dictionary  occurs,  the  colour  tint  being 
brownish  red. 
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MUKIA  SCABRELLA,  Am. 

Fig.-^Wight  Ic,  L  501  ;  Rheede  Hori.  Mai.  viii.,  13. 

Hab. — Throughout  India,     The  plant  in  fruit. 

Vernacular. — Agamaki  (Hind.),  Mosumdski  (Tarn.),  Puten- 
budinga,  Nddhosa  {Tel.),  Chirdti  (Mar.),  Mucca-piri  (Mai.). 

Hi-story,  Uses,  &C. — AinsUe  gives  AhUaykum  as  the 
Sanskrit  name  of  this  plant  in  Southern  India.  This  is  evidently 
a  corruption  of  srfl^^^  ( Ahil^khana)^  '^  marked  like  a  snake,'' 
in  allusion  to  the  vertical  white  stripes  upon  the  fruit. 
Another  Sanskrit  name  which  appears  to  have  been  applied  to 
this  plant  as  well  as  to  Bryonia  laciniosa  is  Ghantdli>  which 
signifies  a  row  or  string  of  bells  (Gbantd-^li),  such  as  are 
worn  by  dancing  girls^  and  which  have  vertical  slits  resem- 
bling the  vertical  marks  on  the  fruit  of  these  plants.  Ainslie 
informs  us  that  this  herb  is  considered  to  be  gently  aperient 
and  stomachic;  the  infusion  being  given  in  doses  of  half  a 
cupful  twice  daily.  It  is  used  for  the  same  purposes  now,  and 
it  enters  into  mixtures  frequently  given  to  children.  Rheede 
mentions  its  use  as  a  diuretic. 

Description. — Plant  hispid  and  scabrous ;  tendrils  sim- 
ple ;  leaves  cordate,  lobed  or  angled  ;  flowers  short-peduncled, 
male  numerous,  fascicled  ;  female,  1  to  4,  small,  campanulate, 
yellow ;  berry  globular,  size  of  a  pea,  scarlet  when  ripe, 
marked  with  white  vertical  lines,  smooth  or  sprinkled  with 
a  few  bristly  hairs.  Plant  and  fruit  bitter.  The  fruits  ripen 
in  October  to  December. 

ZANONIA  INDICA,  Unn. 

Fig. — Wight  III.,  t.  103;  Lam.  Ill,  L  816;  Rheede  Hori. 
Mai.  viii.j  tt.  47,  48,  49. 

Hab. — Assam,  E.  Bengal,  W.  Peninsula,  Ceylon. 

Vernacular, — Chirpota  (Hind.,  Mar.),  Penar-valli  (MaL). 
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History,  Uses,  &C. — In  the  Nighantas  this  plant  bears 
the  Sanskrit  names  of  Chirpota,  Dirghapatra^  Kantali  and 
Tilrtaka;  it  is  described  as  cold,  dry,  and  aperient,  and  bene- 
ficial in  asthma  and  cough.  Rheede  (viii.,  47,  48,  49,)  calls  it 
Penar-valli,  which  appears  to  be  a  corruption  of  the  Sanskrit 
Finda-valH ;  he  says  that  the  Dutch  call  it  Naet-klim  and  the 
Portuguese  Fruiia  bandoUera.  The  latter  name  is  given  to 
the  fruit  from  its  resemblance  to  the  leather  cases  called  bando- 
leers, each  containing  a  charge  of  powder,  of  which  every 
musketeer  wore  twelve,  suspended  by  a  shoulder  belt.  In 
Malabar  a  bath  made  by  boiling  the  leaves  in  water  is  used  to 
remove  the  nervous  irritation  caused  by  boils,  and  an  antispas- 
modic liniment  is  made  by  pounding  the  leaves  with  milk  and 
batter.     In  Ceylon  the  plant  is  used  as  a  febrifuge. 

Description. — Leaves  6  to  8  by  3  to  4  inches,  usually 
acute  ;  petiole  one  inch  ;  male  flowers  very  small,  pedicels  J  to 
i  inch  ;  female  flowers,  including  the  ovary,  i  inch ;  ovary  early 
becoming  one-celled  by  the  separation  of  the  three  fleshy 
placentas;  seeds  much  compressed,  hardly  1-10  inch  thick; 
capsule  large^  like  a  candle  extinguisher. 

ECBALLIUM   ELATERIUM,  A.  Richard. 

Fig. — Bentl.  and  Trim.,  i.  115.  Squirting  Cucumber 
{Eng.),  Concombre  d'^ne  (Fr.). 

Hab. — Europe,  Northern  Asia.    The  fruit. 
Veiiiacular. — Khiyir-i-khar,    Katha-el-himar  {Pers.f  Arab,)^ 
Kttri-indriyan  {Ind.  Bazars). 

History,  Uses,  &C. — The  fruit  occasionally  reaches 
India  in  a  dry  state.  It  is  imported  from  Persia,  and  has  evi- 
dently been  gathered  while  immature,  as  the  contents  have  not 
been  discharged.  E.  Elaterium  is  reported  to  grow  in  abun- 
dance about  Tiflis  and  on  the  banks  of  the  river  Kura,  and  in 
Georgian  popular  medicine,  under  the  name  of  Kitra/na,  it  has  a 
good  reputation  as  a  remedy  in  malarial  fevers.     At  a  meeting 
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of  the  Cauoasiaa  Medical  Society  in  1885,  Dr.  Minkevitcli 
referred  to  the  subject,  and  stated  that  the  paroxysms  may  be 
arrested  by  the  use  of  the  drag,  bat  the  relief  is  only  tempo- 
rary, as  they  return  in  two  or  three  weeks.  Drs.  Lisitzeff  and 
Astvataroff  also  stated  that  in  Kakhetian  popular  medicine, 
Kitrana  is  used  as  a  narcotic,  and  is  believed  to  be  specialty 
serviceable  in  cases  of  hydrophobia.  (Pharm.  Journ.,  Feb.  27bh 
1886,  from  Med.  Record.)  Blaterium  does  not  appear  to  be 
known  in  Hindu  medicine,  but  the  Arabs  and  Persians  are  well 
acquainted  with  it.  The  former  call  the  fruit  Katha-el-himar 
(asses'  cucumber),  and  the  latter  Khiyar-i-khar,  which  has  the 
same  meaning,  or  Khiarzeh  (little  cucumber).  Haji  Zein 
gives  Ispheridagrion  (aifxiipidiov  Syplov)  as  the  Greek  name.  The 
author  of  the  Makhzan-el-Adwiya  describes  ity  and  also  the 
method  of  preparing  elaterium.  To  prepare  this  he  directs 
the  fruit  to  be  sliced,  thrown  upon  a  strainer  and  pressed,  the 
pulp  is  then  to  be  twice  washed  with  water,  and  the  deposit, 
which  is  thrown  down  from  the  water,  collected  and  dried.  It 
is  then  to  be  finely  powdered  and  made  into  lozenges,  with  an 
equal  weight  of  gum  arabic  or  calamine,  or  half  its  weight  of 
starch.*  The  Mahometan  writers  attach  considerable  impor- 
tance to  elaterium  as  a  purgative  of  the  diseased  humours 
which  they  suppose  to  be  the  cause  of  a  great  number  of 
diseases.  They  also  use  poultices  made  with  the  fruit,  leaves, 
and  root  of  the  plant,  and  direct  the  juice  of  the  fruit  to  be 
snuffed  up  the  nose  to  purge  the  brain,  and  to  be  dropped  into 
the  ears  in  otitis.  It  is  worthy  of  remark  that  the  Hindus  use 
their  bitter  and  purgative  cucurbitaceous  fruits  in  the  same 
manner.  Elaterin  injected  subcutaneously  acts  on  the  nervous 
system,  causing  salivation,  insensibility,  tetanus  and  dyspnoea ; 
large  doses  administered  by  the  mouth  cause  gastro-enteritis 
and  collapse. 

Chemical  composition, — The  active  principle,  Elaterin, 
(jflog[280^^  is  best  obtained  by  exhausting  elaterium  with 
chloroform.     From  this  solution  a  white  crystalline  deposit  of 

*  Compare  with  Dioscorides  ntpl  tXarrfpun)  and  Pliny  20,  3. 
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elaterin  is  immediately  Beparated  by  addition  of  ether.  It 
should  be  washed  with  a  little  ether  and  recrystallized  from 
chloroform, 

Elaterin  forms  hexagonal  tables,  insoluble  in  water^  slightly 
soluble  in  ether,  very  soluble  in  alcohol.  It  gives  a  carmine 
colour  with  phenol  and  H*  SO*.  {Fregenius'  ZfiLf,  anal.  Ghem^ 
17,500;  24,  156.) 

Several  other  cncurbitaceous  plants  are  more  or  less  in  use 
medicinally.  Among  these  we  may  mention  ModeCCE 
palmata,  Lam.  (Bheede  HorL  Mai.  riu.,  20,  23),  the  juice 
of  which  with  cocoanut  milk  is  used  as  a  pectoral  in  Malabar, 
and  the  roots  as  an  ingredient  in  strengthening  medicines 
(Paushtiks). 

Tiichosanthes  nervifolia,  Linn.  (Rheode  Hort.  Mai 

via.,  16,  17,)  is  used  in  the  same  part  of  the  country  to 
drive  away  evil  spiiits.  According  to  Ainslie,  the  root  of 
Rhynchocarpa  foetida,  Schrad.^  is  prescribed  internally 
in  electuary,  in  cases  of  piles,  and  in  powder  is  sometimes 
ordered  as  a  demulcent  in  humoral  asthma.  The  root  is  about 
the  size  of  a  man's  finger,  light  grey,  and  has  a  sweet  mucila- 
ginous taste.     The  Tamil  name  is  Appakovay. 

The  seeds  of  Ampelosicyos  scandens,  TIi^u.,  Bof. 
Mag.  2681,  2751-2,  have  been  introduced  into  Bombay  from 
Zanzibar  as  a  vermifuge ;  they  are  flat  and  almost  circular, 
abont  an  inch  and  a  half  across  ;  the  external  envelope  resembles 
delicate  basket  work,  and  is  very  tough  and  strong ;  the  kernel 
yields  a  quantity  of  bland  oil.  The  entire  fruit  is  from  2  to  8 
feet  in  length  and  8  to  tO  inches  thick,  marked  with  deep 
longitudinal  furrows,  the  inside  is  divided  into  from  three  to  six 
cells,  and  often  contains  as  many  as  260  seeds. 


II.— 13 
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DATISCE.E. 

DATISCA  CANNABINA,  Linn. 

Fig.— Lam.  Ill,  t.  8235  Sibth.  Fl.  Orcec,  t.  960. 

Hab.«»-Hima1aya  from  C^shmir  to  Nepal;  Sind.  The 
herb  and  roots. 

Vernacular, — Akalbar  (Hinc?.),  Bayr-bunja,  Bhangjala  [Punj.)* 

Uses. — Datisca  is  bitter  and  purgative,  and  is  occasionally 
Qsed  in  fevers  and  in  gastric  and  scrofaloas  complaints.  In 
Khagan  the  bruised  root  is  applied  to  the  head  as  a  sedative, 
and  Madden  states  that  under  the  name  of  Bujr  Btinga  it  is 
used  medicinally  in  Kurnool.  {Stewart,  Cleghorn.)  The  plant 
may  be  administered  in  doses  of  from  5  to  15  grains  in  inter- 
mittents. 

Description. — Stem  2—6  ft.,  stout,  branching.  Lower 
leaves  1  ft.,  pinnate;  leaflets  7—11,  6  by  1^  in.,  petioled  ; 
upper  much  smaller  and  less  divided ;  floral  simple,  3  by  1;^  in. 
Pedicels  often  carrying  linear  bracts  ;  anthers  oblong,  rather 
large;  filaments  very  short;  styles  ^  inch;  capsule  |  by  less 
than  i  inch  {FL  Br.  Ind.),  one-coUed,  opening  at  the  apex ; 
seeds  numerous^  striated,  with  a  cup-like  covering  at  the 
base* 

Chemical  eomposition. — The  leaves  and  roots  contain  a  gla- 
<K)side,  Datisdn,  C**H*'^0*'^,  which  may  be  obtained  by 
exhausting  them  with  alcohol,  evaporating  to  a  syrup,  and 
precipitating  the  resin  with  water ;  from  the  decanted  liquid 
ciystals  may  be  obtained,  which  should  be  re-dissolved  in 
alcohol  and  the  remaining  traces  q£  reein  removed  by  repre- 
ciptation  wiiih  water.  Datisoin  may  then  be  obtainad  in 
colourless  silky  needles  or  scales,  littie  soluble  in  cold  water 
and  only  sparingly  so  in  warm  water  and  ether.  The  crystals 
are  neutral  and  have  a  bitter  taste;  they  melt  aii  180^  C. 
(Braconnotj  Ann.  de  Chim.  et^  de  Phys.  iii.,  277;  Stenhouse, 
Ann.  der  Chem.  u,  Fhai^m.  xcviii*,  106,)  quoted  in  WurtZf  DicL 
de  C/im,i.,  1134. 
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OPUNTIA  DILLENII,  Haw. 
Fig.— Wight  III.  1 14.     Prickly  pear  (Eng.). 

Hab. — America,     Naturalized  in  India.     The  fruit. 

Vernacular. — Nagphani,  Bidar  {Hind,,  Beng.)^  Naga-kali 
(Tarn.),  Naga-dali  (Tel.),  Chappal-send,  Vilayati-nevaruug 
(Mar.),  Kattali-Papas,  MuUugalli  (Ca/*.). 

History,  Uses,  &C. — This  plant  is  a  native  of  Mexico  and 
Geotral  America,  and  was  introduced  into  India  by  the  Portu- 
gaese,  doubtless  with  the  object  of  feeding  the  Cochineal 
insect  upon  it,  but  it  is  uncertain  whether  they  ever  carried  out 
their  intention.  It  is  called  by  the  Portuguese  Palmatoria  d* 
inferno,  from  the  resemblance  of  its  flat  branches  to  a  palmar 
toria,  or  flat  piece  of  wood  used  in  their  schools  to  beat  children 
upon  the  hand.  The  Hindus  have  given  it  the  Sanskrit  names 
of  Vidara,  *'  tearing  asunder,''  and  Vishva-s^raka,  ''  having  all 
essence." 

In  1793 — 97,  Drs.  Anderson  and  Barry  attempted  to  intro* 
dace  the  Cochineal  insect,  but  they  appear  to  have  been  sup- 
plied with  the  Cochinilla  sylvestre,  or  wild  Cochineal,  which  is 
said  to  be  small  and  deficient  in  colouring  matter;  this  insect 
is  still  found  in  India  upon  0.  Dillenii.  Dr  Fontana,  in  a  com- 
mnnication  to  the  As*  Ann.  Begist.  in  1 799,  states  that  the 
Cochineal  insect  thrived  best  on  the  0.  Dillenii,  but  the  insects 
&om  Bengal  were  fonud  to  contain  only  lO*  to  16  per  cent,  of 
colooring  matter,  and  fetched  only  Bs  5  per  seer,  whereas 
Mexican  cochineal  at  the  time  was  worth  Bs.  16  to  20.  The 
caltivation  was  subsequently  abandoned,  probably  on  account 
ef  the  more  profitable  cultivation  of  Indigo« 

Dr.  Buchanan  in  1801  found  codnneal  being  reared  in 
Mysore.  The  young^  insects  were  pat  upon  the  cactus  hedges 
iinmediately  after  the  rainy  season.  In  six  menths  they  had 
increased  suflSciently  to  begin  to-  eoHect  them  ;  a  year  more 
elapsed  before  the  whole  plants  were  consumed.    After  pay* 
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ing  all  expenses,  the  farmer  sold  tbe  cochineal  for  11  pence  a 
pound.  Dr.  Buchanan  calls  the  plants  Nopals,  their  Mexican 
name,  but  states  that  it  is  the  cactus  "aboriginal  of  the 
country'^  ;  he  also  reports  that  the  insect  is  of  the  bad  kind 
recently  introduced. 

Roxburgh,  speaking  of  Cactus  indicus  (0,  Dillenii),  says: — • 
**  Upon  this  plant  the  Cochineal  insects  lately  brought  from 
America  thrive  and  multiply  abundantly.'*  In  1833-45,  the 
culture  of  cochineal  was  again  atteovpted  by  M.  Sundt  and 
others  upon  0.  Tuna  with  the  true  Cochineal  insect,  and  this 
culture  appears  to  have  been  carried  on  to  a  certain  extent,  as 
in  1857  silver  grain  Cochineal  from  Chittledroog  and  Oosoor 
grown  upon  this  plant  was  shown  at  tho  Madras  Exhibition. 

In  18J.8,  Dr.  Dempster  successfully  dyed  woollen  cloths  with 
dye  extracted  from  the  insect  found  on  the  common  prickly 
pear.  The  quantity  of  lake  obtained  txy  him  from  the  native 
Cochineal  exceeded  that  obtained  from  an  equal  amount  of 
imported  Cochineal,  and  was  also  of  a  more  brilliant  hue. 
Dr.  Dempster  laid  particular  stress  on  the  advantage  of  culti- 
vating the  native  insect  in  preference  to  importing  foreign 
varieties,  and  his  views  were  corroborated  by  Dr.  McClelland  of 
the  Calcutta  Botanic  Gardens,  who  wrote  on  the  subject  in 
184?8.  In  the  same  year,  Dr.  Fleming  found  numerous  villagers 
near  Amritsar  engaged  in  gathering  Cochineal  insects  from  the 
hedges  of  cactus  or  prickly  pear.  The  Cochineal  was  dried  and 
sold  to  the  Amritsar  dyers  at  one  rupee  a  seer.  It  appeal's, 
however,  that  the  growth  of  wild  Cochineal  is  very  irregular, 
the  insects  completely  destroy  the  cactus  plants  wherever  they 
appear,  and  some  time  must  elapse  before  the  plants  can  grow 
again.  The  quantity  of  native  Cochineal  produced  in  India  is 
not  known.  Dr.  Bidie,  reporting  on  the  culture  of  Cochineal  in 
India  in  1882,  remarks  :— "  The  efforts  made  about  tbe  begin- 
ning of  the  present  century  to  establish  the  industry  failed, 
owing  to  the  introduction  of  an  inferio'r  variety  of  the  Cochineal 
insect.  One  of  the  species  of  cactus  on  which  the  insect  feeds 
in  Brazil  having  boon  introduced  with  it  in  1795  by  Capt* 
Neilson,   U.  M.  7th  Regiment,  it  has  been  naturalisud,  and 
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there  are  varioaa  other  species  here  on  which  the  insect  will 
feed.*'  The  report  conclndes  with  a  description  of  a  Mexican 
Nopalry  or  cactas  garden^  which  conld  be  easily  imitated  in 
many  parts  of  India. 

The  Indo-Portugnese  of  the  present  day,  as  well  as  the 
natives  of  India,  highly  esteem  the  fruits  of  0.  Dillenii  as  a 
remedy  in  whooping  congh  and  asthma.  From  a  few  experi- 
ments we  have  made  with  a  syrup  of  the  fruit,  which  is  of  a 
splendid  purple  colour,  it  appears  to  increase  the  secretion  of 
bile  when  given  in  teaspoonful  doses  3  to  4  times  a  day,  and 
to  control  the  spasmodic  cough  and  expectoration.  In  one 
case  of  asthma,  due  to  the  irritation  of  pregnancy,  after  every 
remedy  which  could  be  suggested  had  failed,  it  put  a  sto))  to 
the  paroxysms  which  before  its  administration  occurred  regu- 
larly afber  sunset ;  but  if  the  remedy  was  omitted  they  at  once 
returned.  Eventually  a  cure  was  effected.  In  several  cases 
of  whooping  congh,  a  similar  effect  was  produced  as  long  as 
the  syrup  was  taken  daily,  and  in  a  case  of  bronchial  catarrh 
in  the  chronic  stage  with  copious  expectoration,  it  almost 
entirely  stopped  the  cough  and  expectoration  within  24  hours. 
Its  action  is  probably  due  to  the  soluble  malate  of  manganese 
which  we  have  found  contained  in  the  fruit.  Kobert  has 
shown  that  the  salts  of  this  metal  when  injected  into  the 
blood  or  subcutaneously,  paralyse  voluntary  movement  and 
reflex  action,  and  stop  the  heart  in  diastole  ;  the  paralysis 
of  reflex  action  being  due  to  the  destruction  of  the  transverse 
conduction  of  the  spinal  cord,  longitudinal  conduction  remain* 
ing  intact. 

Chemical  composition. — Tha  air-dried  fruit  heated  to  100^  C, 
lost  26*21  per  cent,  in  weight.  The  ash  amounted  to  9*65  per 
cent.,  and  was  of  a  very  light  dirty  reddish  colour.  Chemically 
the  ash  was  of  interest  on  account  of  the  extremely  large 
amount  of  manganese  present.  Boiling  water  extracted  46*95 
per  cent,  of  yellowish  extractive,  which  contained  4*00  per 
cent-  of  ash.  The  solution  had  an  acid  reaction,  and  readily 
reduced  an  alkaline  cupric  solution  on  boiling.  The  acidity 
was  due  to  malic  acid,  a  trace  of  citric  acid  was  also  present. 
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The  total  free  acidity  of  the  air-dried  frait  calcalated  as  malic 
acid  amounted  to  '63  per  cett.  The  saccharine  matter  calcu- 
lated  as  grape  sugar  amounted  to  29*76  per  cent,  of  the  air- 
dried  fruit. 

An  alcoholic  extract  of  the  fruit  contained  a  fluid  fatty  acid 
in  small  amount,  also  some  wax,  resinous  matter,  malic  acid» 
colouring  matter,  sugar,  &c.,  &c.  No  alkaloidal  principle  could 
be  detected. 

FICOIDE^. 

TRIANTHEMA  MONOGYNA,  Unn. 
Fig.-^Dc.Pl.  Grass.  109;  Wight  Jc,  t.  228. 

Hab. — Throughout  India.     The  root. 

Vernacular. — Nisarjanghi,  Bishkhapra  (Hifid,),  Vishkhapra 
(Mar.),  Satudo  (Ouz.),  Sharunnay  (Tarn.),  Ghalijeroo  (TeL), 
Sabuni  (Ben^.). 

History,  Uses,  Ac—This  plant  has  been  given  the 
Sanskrit  name  of  Sveta  Punarnava,  or  white  Boerliaavia,  from 
the  resemblance  of  its  foliage  when  young  to  that  of  Boerhaavia 
diffusa.  Both  plants  when  in  this  condition  are  eaten  as  vege- 
tables after  being  well  boiled.  In  common  with  T.  'pentandra 
and  T.  decand/ra  its  root  is  known  to  the  natives  of  India  as 
haying  cathartic  and  irritant  properties,  and  is  said  to  be  some- 
times given  to  women  to  procure  abortion.  Ainslie  says  :  '*  The 
root,  which  is  bitter  and  nauseous,  is  given  in  powder  in  combi- 
nation with  ginger  as  a  cathartic  ;  when  fresh  it  is  somewhat 
sweet.''  (Mat.  Ind,  ii.,  870.)  He  also  notices  similar  properties 
in  T.  decandraf  and  Stewart  records  thatT*  pentandra  is  said  to 
be  used  in  the  Punjab  to  procure  abortion.  In  native  practise 
these  roots  are  considered  useful  in  obstructions  of  the  liver, 
asthma  and  amenorrhoea.  The  dose  as  a  purgative  is  about  two 
drachms  of  the  powdered  root  to  be  repeated  until  the  desired 
e£fect  is  produced. 

Description. — A  diffuse,  prostratoi  branched,  glabrous, 
fleshy  plant,  which  appears  at  the  commencement  of  the  rainy 
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season  ;  leaves  \  to  11  in.,  obovate  ;  petiole  \\u. ;  flowers  soli- 
tary; calyx-lobes  obtase,  cuspidate  ;  stamens  10  to  20 ;  cap- 
sale  |  in.,  scarious  below,  beak  ezserted,  coriaceoas>  somewhat 
mitriform,  adnate  to  the  enclosed  seed,  lower  part  3  to  S-seeded. 
Seeds  black,  scarcely  shining,  with  conoentriC)  broken,  and 
undulating,  raised  lines.     (Fl.  Br.  Ind.) 

Chemical  eompo^^ion. —*The  plant  affords  a  thick  mucilagi- 
nous decoction  unaffected  by  iodine  solution,  and  precipitated 
by  ferric  chloride  and  neutral  acetate  of  lead.  It  gives  a  pre- 
cipitate with  barium  hydrate,  which  contains  a  glucoside  hav- 
ing similar  properties  to  saponin ;  the  insoluble  decomposition 
prodnct  when  weighed  pointed  to  the  presence  of  a  small 
amount  of  this  body. 

MOLLUGO  STRICTA,  Unn. 

Fig. — Rheede  EoH.  Mai  x,,  t.  26. 
Hab. — Throughout  India.    The  plant. 

MOLLUGO  SPERGULA,  Linn. 

Fig. — Bheede  Hort.  Mai.  ar.,  t.  24. 

Hab. — Throughout  India,  except  the  N.- Western  districts. 

Vernacular, — Jima  {Hind.,  Beng.),  Toora-elley,  Kacchantha- 
rai  {Tarn,),  Chayntar&shi^koo  {Tel.)y  Jharasi  {Mar.),  Eaipa- 
jira  {Mai.),    Parpataka  {Can.). 

History,  Uses,  &C.— These  plants  are  called  in  Sans- 
krit Grishma-sundaraka  and  Phani-ja,  and  are  in  general  use  ais 
a  pot  herb*  The  Hindi  name  is  derived  from  the  Sanskrit 
dm  or  ^^,  to  eat.  Medicinally  they  are  considered  to  be 
stomachic,  aperient  and  antiseptic. 

Bheede^  speaking  of  M.  stricta,  says: — "Apozema  ex  tota  hac 
planta  confectum  choleras  medetur;  prseparatur  et  ex  ilia  bal- 
neum contra  variolas.  Succus  vino  permixtuS)  tridui  spatio 
bis  de  die  assumptus,  variolas  expellit,  febrem  concomitantom 
mimrit.^    Ainslie  (ii.,  431,)  writes  to  the  same  effect  concern- 
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ing  M.  Spergulaf  and  adds  that  the  plant  is  administered  for 
sappression  of  the  lochia,  and  when  applied  warm  and  moistened 
with  a  little  castor  oil,  is  reckoned  a  good  application  for  ear- 
ache. He  considers  that  it  is  jnstly  held  in  estimation  bj  the 
native  practitioners.  In  Pudukota  the  juice  of  M.  Spergula 
is  applied  to  itch  and  other  skin  diseases,  and  that  of  M,  hirta 
(Sirooseroopadi,  Tam,,)  is  administered  internally  to  weak  chil- 
dren. The  latter  plant  is  stated  by  Watt  to  be  prescribed  in 
the  Punjab  and  Sind  for  diarrhoea  under  the  names  of  Poprang 
Gandi-buti  and  Kottruk. 

Description,— 2f.  stricta:  Glabrous,  stems  much  branched^ 
leafy,  often  a  foot  high  in  rich  wet  soil,  sometimes  only  a  few 
inches  where  the  situation  is  unfavourable     Leaves  |  to  1 J  in.^ 
whorled  or  opposite,  from  lanceolate  acute  to  obovate  obtase 
much  narrowed  at  the  base;  petiole  hence  obscure.     Cymes 
compound,  the  branches  sometimes  racemed.     Sepals  ^  in., 
elliptic  or  round.     Stamens  3  to  5,  filaments  dilated.     Styles 
3,  short,  linear.     Capsule  as  long  as  the  sepals,  globose,  many- 
seeded,  the  walls  thin.     Seeds  dark  chestnut-coloured;  embryo 
curled  into  three  quarters  of  a  complete  circle.     (FL  Br.  lyui.) 
M.  Spergula:  Glabrous  or  nearly  so,  branching,  diffuse,  leafy. 
Leaves  i  to  1  in.,   usually  whorled,  spathulate  lanceolate  or 
elliptic ;  petiole  0  to  ^  in.     Pedicels  ^  to  i  in.     Sepals  ^  to  ^ 
in.,  oblong,  margins  often  membranaceous.     Stamens  5  to  10. 
Stigmas  3^  minute.     Capsule  ellipsoid,  a  little  shorter  than  the 
sepals.     Seeds  many,  covered  with  raised  tubercular  points, 
and  appendaged  by  a  minute  short  subulate  bristle,  and  some- 
times by  a  second,  yet  more  minute  bristle.     {FL  Br.  Ind,) 

Chemical  composition. — The  bitter  principle  of  M.  stricta  is 
soluble  in  ether,  alcohol  and  water,  and  is  precipitated  from 
the  aqueous  solution  by  tannin,  but  not  by  neutral  lead  acetate. 
It  solution  does  not  respond  to  alkaloidal  tests,  and  it  is  de- 
composed by  boiling  with  dilute  hydrochloric  acid.  Evaporated 
portions  dissolve  in  strong  sulphuric  acid  with  a  brown 
colour.  A  bitter  resin  is  also  dissolved  out  of  the  herb  by 
rectified  spirit,  and  the  chief  constituent  of  the  watery  extract 
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is  a  gntn  gelatinizing  with  ferric  chloride.  The  dried  herb 
deflagrated  occasionally  during  the  process  of  combustion  in 
the  open  air ;  this  was  found  to  be  due  to  the  presence  of 
alkaline  nitrates.     The  white  ash  amounted  to  68*  1  per  cent. 

GISEKIA   PHARNACEOIDES,  Linn. 

Fig.— Wight  Ic,  ti.  1167,  1168. 

Hab* — The  Punjab,  Sind,  South  Deccan  Peninsula,  Cey- 
lon.    The  plant. 

Vernacular. — B^Iu-ka-s&g  {Hind.)^  Walu-chi-bhdji  (Mar,), 
Manal-kirai  (Tarn.),  Isaka-dasarikura  (Tel.},  Attirilla-pila 
(Cing.),  Baluka  (Beng.). 

History,  Uses,  &C. — This  plant  is  called  in  Sanskrit 
Balu,  Baluka,  Ydluka  and  Elavaluka  on  account  of  the  number 
of  large  raphides  contained  in  the  leaves,  and  which  give  them 
the  appearance  of  being  full  of  sand  (valu).  Biluka  is  consi- 
dered by  the  Hindus  to  be  aromatic,  aperient  and  anthelmin- 
tic, and  is  used  as  a  vegetable  like  the  Mollugos;  the  Hindi 
and  Marathi  names  signify  "sandy  potherb."  Capt.  W. 
H.  Lowther  (Journ.  of  Agri.-Hort.  Soc.  of  India^  1857,  vol. 
ii.,  p.  285,)  appears  to  have  been  the  first  to  bring  the  anthel- 
mintic properties  of  this  plant  to  the  notice  of  Europeans. 
The  fresh  plant,  incUiding  the  leaves,  stalks,  and  capsules,  is 
directed  to  be  employed  in  cases  of  taenia,  in  doses  of  about  an 
ounce,  ground  up  in  a  mor^r  with  suflScient  water  to  make  a 
draught.  This  is  to  be  repeated  three  times  at  an  interval  of 
four  days,  the  patient  each  time  taking  it  after  fasting  for  some 
hours. 

Description. — A  diffuse  branched  herb,  Leaves  opposite 
or  falsely  whorled,  fleshy,  J  to  1 J  in.,  oblong  or  elliptic,  entire, 
narrowed  at  the  base;  petiole  0  to  i  in.  Sepals  ^^^  in.  Fila- 
ments dilated  below.  Carpels  usually  5,  in  fruit  as  long  as  the 
sepals.  Seeds  blackish,  smooth,  minutely  glandular-punctate; 
embryo  carved  less  than  a  semicircle.  (Fl.  Br.  Ind,) 
II.— U 
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Chemical  composition. — The  most  interestiDg  principles  pre- 
sent in  the  seeds  are  astringent  principles  which  we  provision- 
ally call  a  and  0  Oisekia  tannin.  «  Gisekia  tannin  is  obtained 
by  agitating  an  alcoholic  extract  of  the  seeds  with  ether^  it 
forms  an  orange  varnish,  in  which  nodnles  gradually  form  on 
standing,  which  on  microscopic  examination  are  seen  to  consist 
of  narrow  plates  and  a  few  needles  of  a  deep  yellow  colour. 
The  ether  extract  is  easily  soluble  in  alkalies  with  deep  orange 
coloration,  and  is  reprecipitated  by  acids  in  yellow  flocks.  In 
water  the  ether  extract  is  nearly  wholly  soluble  with  yellow 
colour  and  astringent  taste.  Ferric  and  ferrous  salts  give  a 
dirty  deep  brown  coloration,  without  any  tinge  of  blue.  Potas- 
sium cyanide  a  deep  orange  coloration.  Both  acetates  of  lead 
gave  a  dirty  yellow  precipitate;  cupric  sulphate  no  precipitate. 
Lime  water  in  excess  a  dirty  reddish  precipitate;  Barinm 
chloride  and  ammonia  a  similar  precipitate.  Potassinm  bi- 
chromate deep  yellow,  slowly  changing  to  yellowish  brown. 
Bromine  water  dirty  brownish  yellow.  It  reduces  an  alkaline 
copper  solution  on  boiling  and  precipitates  gelatine  in  white 
flocks. 

fi  Gisekia  tannin  occurs  as  a  deep  orange  powder,  and  is  ob- 
tained by  acidulating  the  aqueous  alcoholic  extract  after  agita- 
tion with  ether,  when  the  tannin  is  precipitated.  In  cold  water 
it  is  slightly  soluble,  but  dissolves  easily  in  boiling  water  with 
a  yellow  coloration,  the  liquid  becoming-turbid  on  cooling.  It 
is  easily  soluble  in  amylic  alcohol  Ferric  salts  afford  a  nearly 
black  precipitate,  without  any  tinge  of  blue.  In  alkalies  it  dis- 
solves with  a  wine  red  coloration,  the  tint  being  brighter  with 
ammonia  than  with  the  fixed  alkalies.  Potassic  cyanide  gives  a 
similar  coloration.  Both  acetates  of  lead  afford  flesh  coloured 
precipitates.  Bromine  water  a  yellowish  precipitate,  sulphate 
of  copper  whitish.  It  precipitates  gelatine  in  white  flocks,  and 
reduces  slightly  an  alkaline  copper  solution  on  boiling. 

Wo  failed  to  detect  any  alkaloidal  principle  in  the  seeds. 
The  anthelmintic  properties  of  the  seeds  are  very  probably  due 
to  these  tannin-like  principles. 
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Commerce. — The  seeds  under  the  name  of  Baluka  are  sold  by 
draggiste  in  Bengal. 

UMBELLIFERiE. 
HYDROCOTYLE  ASIATICA,  Linn 

Fig. — Hart   Mai.  «.,  46 ;  Wight  Tc,  t.   565 ;  Beiitl,  and 

Trim.,  U  117.     Indian  Pennywort  (Eng,),  Bevilacque  {Mau- 
rice). 

Hab, —  India.     The  plant. 

Fenwict^r.— Brahmamanduki,  Khulakhudi,  Brahmi  ( ff itid. ), 
Thalkari  (Beng.),  Karivana,  Karinga  (Mar.),  Vallarai  (Tarn,), 
Khar-brahmi,  Khi-brahmi  (Qtiz.),  Babassa  (Tel),  Ondelaga 
(Can.). 

History,  Uses,  &C. — In  Sanskrit  works  this  plant   is 
called  Brahmi  and  Mandnkaparni    Chakradatta   directs    the 
fresh   juice  to  be    given  with   milk  and   liquorice.     In   the 
Nighantas  it  bears  many  synonyms,  and  is  described  as  cold, 
moist,  sweet,  light  and  alterative ;  it  is  said  to  improve  the 
memory  and  understanding,  and  to   cure  leprosy,  jaundice, 
gonorrhoea  and  fever.     The  plant  was  known  to  Rheede  by  its 
Malay alim  name  of  Codogam  or  Kutakan,  and  also  to  Bum- 
phius.     Ainslie  informs  us  that  an  infusion  of  the  toasted  leaves 
in  conjunction  with  fenugreek  is  given  to  children  suffering 
from  bowel  complaints  and  fever  in  doses  of  half  a  teacupful, 
also  that  the  leaves  on  the  Coromandel  Coast  are  applied  to 
parts  that  have  suffered  from  blows  and  bruises,  having,  it  is 
supposed,    the  power  of  keeping   off  inflammation.     In  Java, 
according  to  Horsfield,  they  are  considered  diuretic,  and  on  the 
Malabar  Coast  the  plant  is  one  of  the  remedies  for  leprosy. 
As  a  remedy  in  this  disease  it  was  first  brought  prominently 
to  notice  by  Boileau,  in  1859.    Dr.  A.  Hunter,  who  tried  it  in 
the  Madras  Leper  Hospital,  came  to  the  conclusion  that  it  had 
no  claim  to  consideration  as  a  specific  in  leprosy,  but  he  found 
it  most  useful  in  ameliorating  the  symptoms  and  improving  the 
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general  health.     In  the  Pharmacopodia    of  India  it  has  been 
made  official,  and  is  described  as  an  alterative,  tonic  and  local 
stimulant,  more  especially  useful  in  syphilitic  skin  diseases,  in 
which  it  may  be  used  both  as  an  internal  and  local  remedy. 
Directions  for  making  a  powder  and  poultice  are  given.     More 
recent  reports  from  Europe  (1885)  confirm  this  statement,  and 
there  has  been  some  enquiry  for  the  drug  in  Bombay  which 
has  led  to  its  cultivation  on  a  small  scale.     In  the  neighbour- 
hood of  Bombay  the  plant  is  rare  in   a  wild  state,  but  may 
often  be  seen  in  gardens  j  it  is  a  popular  remedy  for  the  slight 
dysenteric  derangements  of  the  bowels  to   which  children   are 
subject ;  3  to  4  leaves  are   given    with  cumin  and  sugar,   and 
the  pounded  leaves  are  applied  to  the  navel.     In  the  Coucan 
one  or  two  leaves  are  given  every  morning  to  cure  stuttering; 
and   the  juice  is   applied  to  skin  eruptions  supposed  to  arise 
from  heat  of  blood.*     Dr.  Clement  Daruty  de  Grandpre  (Nou- 
veaux  Bemedes,  8th   April,  1888,)    states  that  this  plant  is  so 
abundant  in  Mauritius  that  it  serves  as  forage  for  cattle,  whose 
milk  it  improves ;  it  is  also  greedily  eaten  by  pigs  and  other 
domestic  animals.     He  says  it  should  be  very  carefully  dried 
and   bottled  to  preserve  the  volatile  oil  which  is  the   active 
principle,  the  whole  plant  should  be  used,  including  roots  and 
fruit,  as  he   finds  it   more    active  than   the  leaves   only.      Dr« 
Daruty  observes  that  the  administration  of  this  drug  to  lepers 
causes  at  first  a  sensation  of  warmth  and  pricking  in  the  skin, 
especially  of  the  hands  and  feet ;  this  is  followed  after  a  few 
days  by  a  general  sensation  of  warmth,  sometimes  almost  un- 
bearable; the  capillary  circulation  is  accelerated,  and  after  about 
a  week  the  appetite  improves,  and  in  time  the  skin  becomes 
softer,   throws  off  the  thickened  epidermis,   and  recovers  its 
transpiratory  function.     Hydrocotyle  augments  the  excretions 
from  the  bowels  and  kidneys.     The  dose  is  10  grs.  of  the  pow- 
der three  times  a  day ;  in  short,  this  drug  is  in  small  doses  a 
powerful  stimulant,  especially  of  the  cutaneous  system,  with  the 
results  above  described  in  the  case  of  lepers.    In  large  doses  it 

*  Generally  MulSp  with  Cadamba  bark,  Ghi,  and  Black  Cumin. 
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acts  as  a  stapefjing  narcotic,  producing  headache,  giddiness, 
and  with  some  people  a  tendency  to  coma. 

Description. — The  plant  grows  freely  all  the  year  round 
if  watered,  sending  out  long  runners,  which  produce  leaves, 
roots  and  fruit  at  the  joints.  The  peduncles  and  petioles  are 
fascicled ;  the  latter  are  frequently  three  to  four  inches  long ; 
the  peduncles  are  very  short,  and  bear  a  3  or  4-flowered 
simple  umbel  with  very  short  rays ;  the  leaves  are  reniform, 
crenate,  J  to  2  inches  in  diameter,  7-nerved,  glabrous,  or  when 
young  somewhat  hairy  on  the  under  side;  the  fruit  is  laterally 
compressed,  orbicular,  acute  on  the  back ;  the  mericarp3  reti- 
culated, sometimes  a  little  hairy,  with  3  to  5  curved  ribs;  they 
have  no  vittae.  The  fresh  herb  has  an  aromatic  somewhat 
ivy-like  odour  when  crushed  and  a  nauseous  bitter  taste,  but 
these  qualities  are  to  a  great  extent  lost  in  drying. 

Ohemical  comjwai^fon.— Hydrocotyle  has  been  analysed  by 
Lepine  of  Pondicherry  {Journ.  de  Pharm.  et  de  Chim.  [3] 
xxviii.,  p.  46),  who  found  in  it  a  peculiar  body  which  ho  named 
VeUarifif  and  described  as  being  obtainable  from  the  dry  plant 
to  the  extent  of  0*8  to  1*0  per  cent.  He  describes  it  as  an  oily 
non-volatile  liquid,  with  the  odour  and  taste  of  the  fresh  herb, 
soluble  in  i^irit,  ether,  caustic  ammonia,  and  partially  in  hy- 
drochloric  acid,  and  volatilizing  at  120®.  The  authors  of  the 
Pharmacographia  remark  that  these  singular  properties  do  not 
enable  us  to  rank  vellarin  in  any  well  characterised  class  of 
organic  compounds ;  moreover,  they  failed  to  obtain  anything 
like  it  from  the  dry  herb. 

We  find  that  the  fresh  leaves  contain  about  78  per  cent,  of 
water. 

Distilled  with  water  some  traces  of  a  stearopten-like  body 
were  condensed  and  the  distillate  was  neutral.  The  ether 
extract  contained  a  white  crystalline  substance  possessing  the 
odour  of  the  drug,  with  resin  and  fat  amounting  to  8*9  per  cent, 
of  the  dried  leaves.  Alcohol  dissolved  24*5  per  cent,  of  tannin 
and  sugar,  the  tannin  gives  a  bulky  green  precipitate  with 
ferric  chloride  and  neutral  acetate  of  lead,   dissolves  in  alka- 
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line  solutions,  and  is  reprecipitated  by  acids*  11 '5  per  cent,  of 
gum,  sugar,  and  salts  was  extracted  by  water,  and  12'6  per 
cent,  of  albuminous  matter  by  diluted  caustic  soda.  The  pow- 
dered leaves  yielded  ]2'4  per  cent,  of  ash,  nearly  half  of  which 
consists  of  alkaline  sulphates.  Lupine's  vellarin  was  most  pro- 
bably a  mixed  substance  composed  of  the  odorous  fatty  body 
with  some  resin. 

Commerce. — The  dried  herb  is  kept  by  the  duggists.  Value, 
Ks.  7  to  8  per  Surat  maund  of  37^  lbs.  It  is  generally  much 
mixed  with  grass  and  weeds. 

CONIUM  MACULATUM,  Lim, 

Fig. — Bentl.  and  Trim.,  t.  118.  Hemlock  {Eng.),  Cigue 
(Fr.). 

Hab. — Europe,  Northern  Asia*     The  fruit  and  root. 
Vernacular. — Kirdam&nay     Kurdumfina,"**^    Khorasani-aj  win 
(^Ind.  Bazars). 

History,  Uses,  &C. — We  have  met  with  no  mention  of 
Hemlock  in  Hindu  works  on  Materia  Medica.  It  is  now  gene- 
rally admitted  to  have  been  the  ic«veiov  of  Greek  writers,  the 
celebrated  Athenian  state  poison,  by  which  Socrates  died,  and 
the  Oicuta  of  the  Romans. t  Moreover,  k^v€iop  is  the  modern 
Greek  name  for  Hemlock.  Ibn  Sina  identifies  the  iy!^>-^ 
(hemlock)  of  the  Arabs  and  Persians  with  the  Kii>v€iop  of  Dios- 
corides,  Ibn  Baitar  and  Haji  Zein-el-attir  (A.D.  1368)  also 
identify  Showkrdn  with  the  Kd)V€iop  of  the  Greeks  and  Cicuta  of 
the  Romans;  the  former  tells  us  that  it  is  called  Hafdz  in 
Spain,  and  the  latter  writer  says  that  it  is  kuown  as  Diras  in 
the  district  of  Tezd,  and  that  the  best  is  obtained  from  the  hills 

*  Kurdumdna  according  to  the  Burh&n,  where  it  is  described  as  wild  cara- 
way, mountain  caraway,  Syrian  caraway  and  Turkish  caraway.  The  author 
of  the  Makhzan  describes  Kurdamana  as  an  aromatic  seed,  and  does  not 
identify  it  with  Conium. 

t  See  Theophrastes  H.  P.,  i.,  8 ;  vi,  2;  ix.,  8.  Dioscorides  iv.,  77 ;  vi.t 
11.  Pliny  26,  95.  Plato,  Lys.  219  E ;  Xenophon  Hell.  2,  3,  66.  Hippo- 
crates 681,  4. 
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of  Taft  and  is  called  Duras-i-Tafti,  and  its  root  Bikh-i^Tafti; 
he  describes  the  symptoms  of  poisoning  by  hemlock  very  cor- 
rectly, and  its  termination  by  convalsions  and  failure  of  the 
respiration.  The  Indian  bazar  names^  which  signify  ''  Syrian 
or  wild  caraway"  and  ''Khorasan  Ajowan"  are  apparently 
enphemistic. 

The  ancients  were  well  acquainted  with  the  properties  of 
hemlock^  and  it  is  said  that  the  priests  of  Eleusis,  who  were 
under  a  vow  of  chastity^  used  to  rub  their  bodies  with  its  juice. 
The  Arabian  and  Persian  physicians  repeat  almost  word  for 
word  the  opinions  held  by  the  Greeks  concerning  the  medici- 
nal properties  of  the  plant;  these  opinions  it  is  unnecessary  to 
recapitulate,  as  they  were  those  held  by  modern  European  phy- 
sicians up  to  a  comparatively  recent  date.  The  preparation 
of  the  plant  recommmended  for  medicinal  use  by  the  Arabians 
is  an  extract  made  by  expressing  the  juice  of  the  unripe  fruit 
and  drying  it;  this  preparation  is  doubtless  far  more  efficient 
than  the  extract  and  tincture  of  our  Pharmacopoeias.  Harley 
(The  Old  Vegetable  Neurotics,  1869,)  has  shown  that  the  green 
unripe  fruits  are  the  most  active  part  of  the  plant,  and  that 
they  may  be  even  dried  without  loss  of  activity.  From  modem 
pharmacological  research  we  learn  that  coniine  paralyses  the 
ends  of  the  motor  nerves  and  of  the  vagus,  like  curare,  and 
afterwards  paralyses  the  motor  centres  in  the  brain  and  spinal 
cord.  It  causes  death  by  paralysing  the  respiratory  muscles. 
Death  is  usually  accompanied  by  convulsions  in  warm,  but 
not  in  cold-blooded  animals.  There  is  dilatation  of  the  pupil 
and  ptosis  from  paralysis  of  the  endings  of  the  third  nerve. 
Locally  applied,  it  appears  to  paralyse  the  ends  of  the  sensory 
nerves.  Methyl -coniine  acts  on  the  spinal  cord,  causing  para- 
lysis of  reflex  action.  Dimethyl-coniine  and  conhydrine  have 
an  action  similar  to  that  of  coniine,  but  less  powerful.  ( Lander 
Brunton.) 

In  Europe  hemlock  is  now  chiefly  used  as  a  neurotic,  the 
expressed  and  preserved  juice  of  the  unripe  fruit  being  pre- 
ferred to  the  old  preparations,  which  contain  hardly  any  of  the 
active  principles.     It   has  been  tried  in  tetanus  and  strychnia 
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poisonings  but  withoat  success.  In  the  East  it  is  prescribed  as 
a  neurotic  in  painful  affections  of  the  skin  and  subjacent 
tissues,  and  as  an  antaphrodisiac.  Mir  Muhammad  Mamin 
has  a  curious  preparation  in  the  Tuhfat,  which  he  has  named 
*'  Umru*8  raisinsy  ''and  which  he  recommends  as  a  preservative 
of  the  seminal  fluid.  It  is  made  by  stewing  together  5  dirhams 
each  of  hemlock  root  and  hyoscyamus  seeds  with  150  large 
raisins  and  150  miskals  of  water  until  dry ;  the  raisins  are  then 
removed  and  preserved.    The  dose  is  from  one  to  three  daily. 

Description. — Kirdamana  resembles  English  hemlock 
fruit,  but  is  a  little  larger  and  of  a  darker  grey  colour ;  it 
appears  to  have  been  collected  when  mature  or  nearly  so.  If  a 
pection  of  the  fruit  is  examined  under  the  microscope  it  will  be 
seen  that  there  are  no  vittas,  and  that  the  cells  of  the  endo- 
carp  contain  a  brown  substance,  which  consists  of  coniine  and 
the  other  alkaloids  together  with  a  small  quantity  of  volatile 
oil.  Surrounding  the  albumen  is  a  peculiar  layer  of  small 
cubic  cells.  When  crushed  in  a  mortar  with  a  few  drops  of 
liquor  potassce,  kirdamana  seeds  have  a  mousey  odour. 

Ohemicdl  composition — The  most  important  constituent  of 
hemlock  fruit  is  the  volatile  alkaloid  coniine  (C^H'^N),  a  color- 
less, inflammable,  oily  fluid,  specific  gravity  '846  at  12®»5  0. 
Coniine  has  a  strong  alkaline  reaction,  a  penetrating  suffocating 
odour,  and  boils  when  pure  at  168**  to  169°  C.  It  is  soluble  in 
all  proportions  in  alcohol,  ether,  chloroform,  benzol,  benzine, 
and  fixed  oils,  is  less  freely  soluble  in  carbon  bisulphide,  and 
requires  100  parts  of  cold  water  for  solution.  Like  ammonia, 
it  forms  dense  white  fumes  with  volatile  acids,  it  precipitates 
most  metallic  salts,  some  of  the  precipitates,  like  silver,  being 
soluble  in  an  excess.  It  neutralizes  acids,  forming  salts  which 
are  freely  soluble  in  water  and  alcohol,  are  usually  deliquescent 
and  occasionally  uncrystallizable,  and  are  not  precipitated  by 
platinic  chloride.  Its  hydrochlorate  and  hydrobromate  are, 
according  to  A.  W.  Hofmann  (183 1),  easily  obtained  by  dissolv- 
ing coniine  in  anhydrous  ether  and  passing  into  the  solution 
dry  hydrochloric  or  hydrobromic  acid  gas.     The  salts,  being 
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insoluble  ia  ether,  are  precipitated  in  a  white  crystalline  form; 
both  are  very  soluble  iu  water  and  alcohol,  are  not  deliquescent 
and  may  be  dried  at  100°  C.  without  decomposition. 

Coniine  is  accompanied  by  Conhydrine  (C^H'^NO)  and  often 
by  Methyl-coniine  (C'^H^'N),  the  former  of  which  is  left  in  the 
retort  on  the  careful  distillatior  of  crude  coniine.  Hemlock 
fruit  contains  also  a  fixed  oil,  a  minute  portion  of  non-poison- 
ous volatile  oil  having  the  odour  of  cumin,  and  probably 
malic  acid  in  combination  with  the  alkaloids.  The  fully  grown 
green  fruit  yields  about  0*8  per  cent,  of  coniine,  conhydrine  is 
always  present  in  a  very  small  proportion.  According  to 
Wemecke  the  fruit  yields  6*69  per  cent,  of  ash. 

Coniine  has  been  made  synthetically  by  Laden  burg  and  its 
nature  and  derivation  clearly  shown.  It  is  the  dextro-rotatory 
a  normal  propyl-piperidine.  In  obtaining  it,  pyridine  is  first 
converted  into  a  allyl-pyridine,  which  reduced  by  sodium  in 
alcoholic  solution  yields  an  optically  inactive  a  normal  propyl- 
piperidine.  The  tartrate  of  this  base  is  made  and  crystallized, 
when,  following  the  analogy  of  the  splitting  of  racemic  acid 
into  dextro-rotatory  and  lasvo-rotatory  tartaric  acid,  we  get  a 
dextro  and  a  lasvo  coniine,  of  which  the  first  is  the  true  alkaloid 
of  hemlock. 

Toxicology, — No  cases  of  hemlock  poisoning  appear  to  have 
been  recorded  in  India.  For  white  mice  the  lethal  dose  is 
•0758  grm.  per  kilo  body  weight;  whilst  '075  grm.  does  not 
cause  death.  {Ladenhnrg.) 

Commerce. — The  Persian  seed  is  sold  for  Re.  J  per  lb. 

CUMINUM  CYMINUM,  imn. 

Fig. — Bentl.  andTriin,.,  t.  134.  Cumin  {Eng.,   Fr,). 

Hab. — Africa.     Cultivated  in  India.     The  fruit. 

Veiniacnlar, — Jira,     Safed-jira     (Hind.,    Beng.),     Rhiragam 
(ram.),  Jilakara,  Jiraka,  Jirana  (Tel,),  Jirakam  (J/a/.),  Jirige 
(Can:),  Jir^  (Mar),  Sufed-Jiruu  (Gu::.). 
IL—Io 
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History,  Uses,  &C. — The  use  of  cumin  as  a  spice  and 
medicine  is  of  the  highest  antiquity,  and  appears  to  have  spread 
from  the  cradle  of  civilization  in  Egypt  to  Arabia,  Persia,  India 
and  China.  Cumin  is  mentioned  in  the  Hebrew  Bible,  it  is 
the  Kvfiivov  of  the  Greeks,  and  Theophrastus  (H.  P.  IX.)  tells 
us  that  it  was  the  custom  to  utter  curses  when  sowing  it  (pro- 
bably to  avert  the  evil  eye).  Dioscorides  (iii.,  61,)  calls  it 
Kv/itvov ^fi€pov, and  notices  its  medicinal  properties;  in  the  same 
chapter  he  mentions  another  kind  of  cumin,  "  the  king's  cumin 
of  Hippocrates,"  which  the  Arabians  identify  with  ajowan^ 
and  in  the  next  chapter  two  kinds  of  wild  cumin.  Popular 
allusions  to  cumin  are  common  iu  the  writings  of  the  Greeks 
and  Romans,  cumin  and  salt  was  a  symbol  of  friendship  [Plut. 
Symp,  5,  10,  1).  Pliny  tells  us  that  students  eat  it  to  make 
themselves  look  pale  and  interesting.  Greek  writers  mention  a 
Kvfupo'^oKou  or  cumin-box  which  was  placed  on  the  table  like 
a  salt-cellar.  Fluckigerand  Hanbury  trace  its  use  during  the 
Middle  Ages,  when  it  appears  to  have  been  much  valued  in 
Europe.  Mannhardt  {Baumkultus  der  Germanen)  says  that 
bread  was  spiced  with  cumin  to  protect  it  from  the  demons, 
and  De  Gubernatis  (Myth,  des  Plant,)  states  that  it  is  used 
for  the  same  purpose  in  Italy,  and  on  account  of  its  supposed 
retentive  powers  is  given  to  domestic  animals  to  keep  them 
from  straying,  aud  by  girls  to  their  sweethearts  for  the  same 
reason. 

Jira  and  Jirana,  the  Sanskrit  names  for  cumin,  as  wellasthe 
Persian  Zhireh  or  Zireh,  and  all  the  Indian  vernacular  names 
appear  to  be  derived  from  the  root  Jri,  and  to  allude  to  the 
digestive  properties  of  the  seeds ;  other  Sanskrit  names  are 
Ajdji  "that  overcomes  goats,  "  njamoda  "goat's  deKghf  and 
Kunchicka.  The  Arabic  name  Kamun  is  doubtless  derived 
from  the  Greek.  Ibn  Sioa  and  the  Eastern  Arabs,  and  also  the 
Persians  follow  Dioscorides  in  describing  four  kinds  of  cnmin, 
which  thoy  name  Kirmani  or  black,  Farsi  or  yellow,  Shami 
(Syrian)  and  Nabti  (Egyptian).  They  also  mention  along 
with  them  Karawya  or  caraway  as  a  seed  like  anise.  In  the 
absence  of  accurate  descriptions  it  is  impossible  to  say   what 
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these  four  kinds  were^  but  it  seems  probable  that  the  Kirmdai 
or  black  camia  is  correctly  identified  by  the  Indian  Maho- 
metans with  the  seeds  known  in  India  as  Siyah-Jira,  a  species 
of  caraway  pecnliar  to  Central  Asia.  The  Nabti  or  Egyptian 
kind  is  probably  true  cumin. 

Cumin  is  much  used  as  a  condiment  in  India,  and  is  an 
essential  ingredient  iu  all  the  mixed  spices  and  curry  powders  of 
the  natives.  Medicinally  they  regard  it  as  stomachic,  carmina- 
tive and  astringent,  and  prescribe  it  iu  chronic  diarrhoea  and 
dyspepsia.  A  medicinal  oil  is  expressed  from  the  seeds. 
Cumin  is  applied  in  the  form  of  a  plaster  to  allay  pain  and  irri- 
tation. It  is  thought  to  be  very  cooling,  and  on  this  account  it 
13  an  iac^redieat  in  moat  autaphrodisiac  prescriptions,  and  is 
administered  in  gonorrhoea. 

Description. — The  fruit  consists  af  two  mericarps  which 
remain  united  together  when  dry,  and  form  an  elongated  ovoid 
body  about  i  inch  long  and  i\  broad  in  the  middle,  sur- 
mounted by  the  styles ;  each  mericarp  has  five  primary  ridges 
and  four  secondary,  the  vittsa  are  six  in  number,  two  of  them 
being  situated  on  the  commissural  side ;  the  seed  is  pentan- 
gular with  rounded  angles. 

Ghemical  composition. — Cumm  fruits  yielded  to  Bley  (1829) 
7*7  per  cent,  of  fat  oil,  13*5  per  cent,  of  resin,  8  of  mucilage 
and  gum,  15*5  of  protein  compounds,  and  a  large  amount  of 
malates.  Their  peculiar,  strong,  aromatic  smell  and  taste  de- 
pend on  tbe  essential  oil,  of  which  they  aflford  about  4  per  cent. 
It  contains  about  56  per  cent,  of  Cuminol  (or  Cuminallehyde) , 
C»oH»'^0,  a  liquid  of  sp.  gr.  0-972,  boiling  point  237^  C.  By 
boiling  cuminol  with  potash  in  alcoholic  solution,  cuminalcohol, 
CioguQ^  as  well  as  the  potassium  salt  of  cuminic  acid, 
01031202,  are  formed. 

The  oil  of  cumin,  secondly,  contains  a  mixture  of  hydro- 
carbons. That  which  constitutes  about  one-half  of  the  crude  oil 
was  first  obtained  in  1841  by  Gerhard t  and  Cahours  and  called 
Cymene  or  Cymol.  It  is  a  liquid  of  sp.  gr.  0'8GO  at  15°  C. 
boiling  at  176®  0.  and  has  a  lemon-like  odour. 
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Cymene  C*^H**  may  also  be  artificially  obtained  from  a 
large  number  of  essential  oils  haring  the  composition  C*"H**', 
C»oH»K),  C'^H«<^0,  or  C»oH»80.  It  differs  very  remarkably 
from  the  oil  of  the  formula  C*^H*®,  inasmuch  as  cymene  yields 
crystallizable  cymensulphonic  acid,  when  it  is  warmed  with 
concentrated  sulphuric  acid. 

There  is  also  present  in  oil  of  cumin  a  small  amount  of  a 
terpene,  C»^H'«,  boiling  at  155^*8  C. 

Wamecke  obtained  8'09   per  cent,  of  ash  from  cumin  fruit. 

Commerce. -^GvLTam  is  grown  in  Northern  India  and  is  also 
imported  from  Persia  and  sometimes  from  Asia  Minor.  The 
exports,  which  range  from  10  to  12  thousand  cwts.,  are  chiefly 
to  Eastern  ports,  many  of  them  Indian,  Europe  only  taking 
from  500  to  600  cwts.  The  average  value  in  India  may  be 
stated  at  from  Rs.  6  to  8  per  Surat  mannd  of  37^  lbs. 

CARUM    COPTICUM,  Benth, 

Fig.— Wight  Ic,  L  566;  Jacq.  Hart.  Finrf ,  tt  52,  200; 
BentL  and  Trim.,  t.  120.  Bishop^s  weed,  Lovage  (EHg.)^ 
Ammi  de  I'Inde  (Fr.). 

Hab, — Africa,  cultivated  in  India.     The  fruit. 

Vernacular, — Ajwain,  Ajwdn  (Hind  ),  Jodn,  Ajowan  (Beng.), 
Ova,  Ajma  (Mar.),  Ajamo  (Quz.),  Omam  (Tarn.),  Omamu, 
Vimamu  (Tel),  Omu  (Can.). 

History,  Uses,  &C, — a  small  African  seed  called  <w**  is 
described  by  Dioscorides  (iii.,  63) ;  ithad  an  odour  like  origanon, 
was  of  a  very  hot  and  dry  nature,  and  was  used  as  a  carmina- 
tive, &c.  This  seed  was  also  called  iScuriXuriv  Kvfupov  or  **  king's 
cumin.''  A  similar,  if  not  identical  drug  is  mentioned  by 
early  Sanskrit  writers  under  the  name  of  Yavfini  or  Yav^nika, 
"  of  foreign  origin,''  and  appears  to  have  been  one  of  several 
seeds  to  which  the  name  Ajmoda  was  also  applied.  In  Persia 
also  a  similar  seed  was  in  use  from  a  very  early  date  as  a  season- 
ings for  bread,  under  the  names  of  zhinian  (e)^J)  and  n^nkh^h 
(»l^^lj),  the  latter  name  being  a  compound  of  nAn  *  bread' 
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and  khdh  'relish.'  Ibn  Sina  notices  it  under  the  name  of  Nan- 
khah,  but  does  not  identify  it  with  any  of  the  kinds  of  curain 
which  he  mentions.  Pliny  (20,  58,)  says  that  ammi  and  king's 
cumin  are  considered  to  be  identical.  Haji  Zein-el-Attar 
(A.  D.  1368)  identifies  nankhah  with  the  amrai  of  Dioscorides 
and  Panlus  iEgineta,  and  quotes  the  opinions  of  those  physi- 
cians concerning  its  medicinal  properties.  He  also  informs  us 
that  the  drug  has  a  reputation  for  its  antiseptic  properties,  and 
is  used  to  promote  the  healing  of  foul  sores,  and  to  remove  the 
ofifensive  odour  of  the  discharges  from  them. 

The  author  of  the  Tuhfat-el-muminin,  and  other  Mahome- 
tan physicians,  who  have  written  in  India,  identify  Ajow6n 
with  the  ammi  or  basilikon  kuminon  of  Dioscorides,  and  also 
with  the  zhinian  ^ndina akhah  of  Persia;  they  give  it  the  Arabic 
name  of  Kamun-el-muldki,  "king's  cumin.^' 

The  authors  of  the  Fharmacographia  speaking  of  Fructus 
Ajowan,  remark :  *'  Owing  to  their  having  been  confounded 
with  some  other  very  small  umbelliferous  fruits  it  is  difficult 
to  trace  them  precisely  io  many  of  the  older  writers  on  Materia 
Medica.  It  is  however  probable  that  they  are  the  Ammi  of 
Anguillaria  (1561),  and  the  Ammi perpusillum  of  Lobe!  (1571), 
in  whose  time  the  seeds  were  obtained  from  Egypt.  They  are 
certainly  the  Ajave  seeds  of  Percival  (1773),  who  obtained 
them  from  India,"  The  plant  is  the  Plychotis  Ajoivan  of  later 
European  writers  on  Indian  Materia  Medica. 

In  native  practice,  ajowan  is  mucli  used  as  a  carminative, 
either  alone  or  in  combination  with  rock  salt,  asafoetida,  myro- 
balans,  &c.  It  is  also  thought  to  check  discharges  of  a 
chronic  kind,  and  is  therefore  used  in  making  lotions,  collyria, 
&c. ;  upon  the  same  principle  it  is  prescribed  in  bronchitis  with 
copioas  expectoration.  A  plaster  or  poultice  of  the  crushed 
fruit  is  said  to  relieve  pain.  The  Ark  or  distilled  water  of 
ajowan  is  prepared  and  sold  in  the  bazars,  and  the  stearopten 
under  the  name  of  Ajowan  ke  phul  (flowers  of  ajowan)  is  pre- 
pared at  Oojein  and  elsewhere  in  Central  India,  by  exposing 
the  oil  to  spontaneous  evaporation  at  a  low  temperature. 
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Description. — The  fruits  are  of  the  size  and  shape  of 
those  of  parsley,  of  a  greyish-brown  colour,  with  a  tubercular 
surface.  Each  mericarp  has  five  prominent  ridges,  the  inter- 
vening channels  being  dark  brown,  with  a  single  vitta  in  each. 
The  commissural  side  beai'S  two  vitt».  The  odour  resembles 
that  of  thyme. 

Chemical  composition. — The  fruits  according  ta  Stenhoose 
(1855)  yield  5  to  6  per  cent,  of  an  agreeably  aromatic,  volatile 
oil,  sp.  gr.  0*896.     At  the  same  time  there  collects  on  the  sur- 
face of  the  distilled  water,  a  crystalline  substance.     This  stear- 
opten,   under   the  name  of  Ajowan-ke^phul,   was   first   made 
known  by  Stocks,   and  was  examined  by  Stenhouse  and  by 
Haines,  who  showed  its  identity  with  thymol,  as  contained  in 
Thymus  vulgaris,     {Pharmacographia.)     Thymol  is  the  phenol 
of  cymene,  and  its  composition  is  shown  by  the  formula  C^H^, 
C'H^,  CH',  OH.     Widman  (1882)  has  succeeded  in  preparing 
it  synthetically  from  cuminol  by  converting  this   into  nitro- 
cuminol,  acting  upon  this  with  phosphorus  pentachloride,  when 
nitro-cymylene    chloride,     C^°H^^(N0''')C1S    is   formed,   and 
treating  this  with  nascent  hydrogen,  first  at  a  low  temperature, 
afterwards  with  the  aid  of  heat,  to  obtain  cyniidin,  C'°H'^, 
NH?.     A  dilute  solution  of  cymidin  sulphate  is  treated  with 
potassium  nitrite,  and  finally  distilled,  when  thymol  is  obtained, 
having  the  melting-point  44®  C,  which  is  the  same  as  found  by 
Lallemand  and  Stenhouse  for  thymol  from  the  oils   of  thyme 
and  of  ajowan.     {^SiillS  and  Maisch  )     Thymol  is  most  conve- 
niently and  completely  extracted  from  oil  of  ajowan  by  shaking 
it  repeatedly  with  caustic  lye,  and  neutralizing  the  latter. 

According  to  Wernecke  ajowan  seeds  yield  10'45  per  cent. 
of  ash. 

Oultivation  amd  Commerce. — Ajowan  is  cultivated  on  the 
plains  of  India  along  with  coriander,  fenugreek  and  other 
crops  which  require  similar  treatment.  The  sowing  see^on  is 
October  to  November;  the  reaping  time  is  February.  The 
soil  required  is  a  deep  rich  loam  thoroughly  worked  and 
manured  with  a  small  quantity  of  ashes  from  fuel  prepared  from 
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cattle  droppings.  Stronj^  manures  are  considered  injurious  to 
this  crop.  During  the  growing  season  of  ajowan  the  climate  is 
comparatively  cool  and  very  dry,  rain  falls  at  very  irregular 
intervals,  but  at  the  sowing  season,  the  soil  will  probably  be 
saturated  with  moisture,  and  h^avy  dews  prevail  during  the 
early  half  of  the  growing  season.  The  temperature  in  the  shade 
varies  from  80®  to  50°  F. 

Rain  or  irrigation  to  the  extent  of  about  ^  inch  weekly  is 
required,  therefore  the  soil  is  prepared  for  irrigation  by  making 
level  beds  about  8  feet  square  enclosed  by  ridges  about  six 
inches  high.  The  ajowan  is  sown  on  the  ridges  by  dibbling  in 
the  seeds  about  6  inches  apart,  and  coriander  or  fenugreek  oc- 
cupies the  central  bed.  Assuming  that  the  whole  field  was  oc- 
cupied by  ajowan*  the  quantity  of  seed  required  per  acre  would 
be  10  lbs.,  and  the  out-turn  nearly  100  lbs.  {G,  M.  Woodroiv.) 
llie  average  value  of  ajowan  seed  is  about  Rs.  2  per  pharrah 
(35  lbs.).  In  1881-82,  Bombay  exported  1,195  cwts.  of  the 
seed  valued  at  Rs.  6,066. 

The  crude  thymol  manufactured  in  India  has  an  average 
value  of  Rs.  8  per  lb. 

CARUM  CARUI,  Linn. 
Fig. — Benil.  and  Trim.,  t  121.     Caraway  (Eng.),   Carvi 

Hab. — Oashmir,  Gurhwal,  Persia.     The  fruits. 

Vernacular. — Indian  caraways:  Siyah-jira  (Hind.),  Guniydn 
(Cashmere.),  Umbhd  (Ladak),  Sa-jirfe  (Mar.),  Shimai-shira- 
gam,  Pilappu-shiragam  (Tam.)^  Sima-jilakara  {TeL),  Shime- 
jirige  (Can.),  Shia-jira  (Beng.),  Kalun-jirun  (Guz.). 

European  caraways  :  Vilayati-jira  (Uind.,Mar.,  Guz.)j  Kekka 
virai,Shimai-shombu  {Tarn.),  Kekku-vittulu,Shima-8opu  {Tel.) 
Shime-sopa  {Can.),  Bilati-jira  {Beng.). 

History,  Uses,  &C. — A  kind  of  caraway  called  Sushava 
and  Krishna- jiraka*  or  '* black  cumin''  appears  to  have  been 
*  This  name  it  alio  applied  to  the  seedt  of  Nigella  sativa. 
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known  to  the  Hindus  before  tlje  introduction  into  India  of 
European  caraway  seeds.  Royle  is  the  first  European  writer 
who  notices  Zeera  seeah  as  a  kind  of  caraway  imported  from 
Kunawar,  and  as  they  are  of  a  much  darker  colour  than  ordi- 
nary caraways  he  named  them  Carum  nigrum  (Him.  Boi.  229). 
Stewart  reduces  Royle's  0.  nigrum  to  (7.  Carui^  and  in  this 
view  he  appears  to  be  supported  by  Mr.  C.  B.  Clarke  in  the 
Flora  of  British  India,  The  same  variety  of  caraway  is  known 
in  Persia  as  Zireh-i-siyah,  and  as  it  is  principally  cultivated  in 
the  neighbourhood  of  Kirmdu,  is  also  called  Zireh-i-Kirmfini. 

The  European  caraway  is  first  mentioned  by  the  Arabians 
under  the  name  of  Oarawiya.  Ibn  Sina,  Edrisi  and  Ibn  Bai- 
tar  all  treat  of  it  as  distinct  from  cumin.  The  i^apow  of  the 
Greeks,  so  often  identified  with  the  caraway,  appears  to  have 
been  quite  a  difierent  plant,  as  it  afforded  a  root  in  common  use 
as  a  vegetable  which  Paulus  iEgineta  classes  with  parsnips 
and  carrots.  The  Mahometan  physicians  derive  the  name 
Karawiya  or  Kuruya  from  the  Syrian  Kirui,  and  give  dpfUviop  as 
the  Greek  for  caraways,  a  word  applied  by  Greek  and  Latin 
writers  to  several  of  the  products  of  Armenia.  They  describe 
the  seeds  as  aromatic,  carminative  and  astringent;  from  them 
they  prepare  an  eyewash,  which  is  supposed  to  strengthen  the 
sight;  they  are  also  used  as  a  pectoral,  and  considered  to  be 
diuretic  and  anthelmintic.  A  caraway  bath  is  recommended 
for  painful  swellings  of  the  womb,  and  a  poultice  for  painful 
and  protruding  piles. 

Description. — The  fruits  are  ovoid,  slightly  arched,  later- 
ally compressed,  crowned  by  the  style;  they  vary  in  size,  but 
are  generally  about  l-6th  of  an  inch  long  and  l-20th  in  dia- 
meter. The  colour  is  brown,  but  the  ribs  are  of  a  lighter  colour 
than  the  furrows.  The  mericarps  are  generally  separated; 
each  on  transverse  section  is  seen  to  have  five  ridges,  and  to 
be  of  a  pentagonal  form  with  unequal  sides  ;  between  the  ridges 
are  four  vittae,  the  commissural  side  being  provided  with 
two,  which  are  placed  close  together.  Within  the  pericarp  is 
the  seed,  which  is  conform  to  the  fruit.     Caraways,  like  cumin^ 
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hATe  ft  powerful  odour.  The  black  caraway  approaches  very 
nearly  to  cumin  both  in  odour  and  flavour,  the  fruit  is  more 
slender  and  of  a  darker  colour  than  the  common  caraway, 
hot  a  transverse  section  shows  a  similar  structure. 

Chemical  composition. — Trommsdorff  besides  volatile  oil 
found  in  caraways  a  green  fixed  oil,  a  little  wax,  resin,  sugar, 
macilage,  and  some  tannin.  By  repeated  fractional  distilla- 
tion Volkel  (1840)  separated  carvene,  C'^H*^,  which  has  little 
odour  and  taste,  boils  at  173°  C,  and  has  a  strong  dextro- 
gyrate rotation.  The  higher  boiling  fraction  contains  car  vol, 
(jiogiiO^  which  IS  liquid,  has  an  agreeable  caraway  odour, 
boils  at  227®  C.  (Gladstone)  or  at  250^0.  {Varrentrapp), 
and  has  a  levogyrate  rotation.  Carvol  is  isomeric  with  men- 
thol, myristicol,  thymol,  and  cumin  alcohol.  According  to 
Warnecke  the  fruit  yields  5*27  per  cent,  of  ash. 

Commerce. — European  caraways  are  imported  into  India  from 
England,  and  occasionally  from  the  Levant,  and  are  sold  for 
abont  Be.  1  per  lb.  The  black  caraway  is  imported  into 
Northern  India  from  Afghanistan,  Cashmere,  and  other  parts  of 
the  Punjab  Himalaya,  also  from  Persia.  The  average  value  is 
Bs.  8  per  Snrat  maund  of  37^  lbs.  if  purchased  in  bulk,  but  as 
the  bales  contain  much  trash,  the  retail  price  of  the  clean 
seeds  is  not  less  than  8  annas  per  lb.  In  1881-82  the  imports 
into  Bombay  from  Persia  amounted  to  2,683  cwts.,  valued  at 
Rs.  71,886.  The  exports  were  5  cwts.  to  Mauritius  and  4 
cwts.  to  Aden. 

Carum  Roxburghianum,  Benth.  Wight Ic  567,  Ajmod 

(Hind.),  Randhani  (Beng,),  Bandhani,  Karonjha  (Mar.)  is  an 
herbaceous  plant  resembling  single  parsley,  and  is  supposed  to 
^  a  cultivated  form  of  C,  stidocarpum  common  in  the  Conoan, 
and  bearing  the  same  Marathi  name  as  the  cultivated  plant. 
In  many  parts  of  India  it  is  cultivated  for  its  fruit,  which  is 
ttsed  in  native  cookery;  elsewhere  it  occurs  as  a  weed  of  colti- 
vation,  or  is  grown  on  a  small  scale  to  be  used  instead  of 
parsley,  for  which  it  is  a  fair  substitute,  though  objected  to 
ll.-iu 
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by  some  on  account  of  its  coriander-like  fla^ronr.  It  is  worthy 
of  remark  that  the  Marathi  name  r&n-dhani  (wild  coriander)  ia 
in  use  in  Bengal.  The  frait  of  this  plant  most  not  be  con- 
founded with  the  Bori-ajmod  or  Tukm-i-karafs  of  the  shops, 
which  is  celery  fruit  imported  from  Persia.  B&ndhani  is  some- 
times used  as  a  carminative  in  dyspepsia^  and  is  probably  a  fair 
substitute  for  caraways.  The  fruit  is  about  -^g  of  an  inch  in 
length,  and  is  studded  with  blunt  simple  hairs  ;  each  mericarp 
has  fire  ridges,  which  are  paler  than  the  spaces  between  them, 
and  about  15  vittaa.  The  wild  form  {C.  stictocarpum)  is  a  much 
more  slender  plant,  and  has  fruit  about  half  the  size  of  the 
cultivated  variety. 

APIUM  GRAVEOLENS,  Linn. 
Fig.—Eng.  Bot.  awit.,  t.  1210.  Celery  {Eng.),  Cfleri  (Fr.). 
Hab. — N.-W.  Himalaya,  Persia.    The  fruit. 

Vermicular. — Karafs  {Arab,,  Ind.  Bazari),  Ajmod  (Hind.), 
Bodiajamo  {Guz.), 

History,  Uses,  &C, — Celery  does  not  appear  to  have 
been  known  to  the  ancient  Hindus.  The  Arabians  probably 
obtained  their  knowledge  of  it  from  the  Greeks.  Dioscorides 
describes  five  kinds  of  (reXlvop.  Sprengel  refers  two  of  these  to 
Apium  graveolensy  viz,,  frtkivov  lapraiov  and  cXckhtcXiwf,  var.  sati' 
vum  et  sylvestre,^  The  Selinon  of  Theophrastus  (ff.  P,  i.,  16, 
16,  19;  iv.  9,  viii.  6)  was  probably  Celery;  he  also  mentions 
BleioseHnon  (vii.,  6).  Hipposelinon  (ix.,  1.),  a  diuretic,  the 
root  yielding  a  gum  like  scammony  and  Oreoselinon  (vii.,  6). 
Muhammad  Husain,  who  wrote  m  India  about  one  hundred  and 
twenty  years  ago,  informs  us  that  Karafs  is  the  celery  of  the 
Europeans  and  the  Udasaliynn  of  the  Greeks.  He  describes 
three  other  kinds,  viz.,  Sakhri,  in  Greek  Fiturasaliyun ;  Nabti, 
in  Greek  Akilisaliyun ;  and  Tari,  in  Greek  Shamarf  niyun.    What 

♦  Conf.  Dios.  iii.,  67,  68,  69,  70,  71.  Hipp,  ittpl  vowrta^v  ii,  19.  ircpi 
liatnii  ii,  25.  frepc  vaOaap  48.  The  Ancients  made  chaplett  of  celery,  which 
were  given  to  the  victors  at  the  Isthmian  and  Nemean  games,  and  hung 
upon  tombs.    It  is  the  Apium  of  Pliny ;  19,  46. 
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all  of  these  may  be^  it  is  difficalt  to  decide.  Fiturasaliyun  is 
now  the  bazar  name  in  Bombay  for  the  fraits  of  Prangoa 
fobularia,  but  it  is  evidently  a  comiption  of  the  Greek  Petro- 
selinon^  and  had  once  a  different  meanings  being  described  in 
Arabic  works  as  like  Ajowan.*  The  fraits  imported  into 
Bombay  from  Persia  under  the  name  of  Karafs^  and  sold  in 
the  basars  as  Bori-ajmud,  agree  in  stmctnre  with  those  of  A. 
graveolens.  Mahometan  writers  describe  Karafs  as  deobstru- 
ent  and  resolvent,  and  use  it  in  the  form  of  a  poultice  with 
btfley  meal ;  they  recommend  it  internally  as  a  pectoral  and 
as  a  tonic  and  carminative  adjunct  to  purgatives,  also  as  a 
diuretic,  emmenagogue,  lithontriptic,  and  alexipharmic. 

Id  European  medicine  apiol,  a  camphor  common  to  the  fruits 
of  this  plant  and  of  parsley,  has  been  recommended  as  an  em* 
menagogue  and  febrifuge,  but  more  exact  observation  has 
proved  its  inutility.  The  physiological  effects  produced  by  this 
sabstance  are  headache  and  passing  intoxication,  and  after 
repeated  ingestion,  digestive  disturbances,  loss  of  appetite,  and 
even  fever. 

Description. — Karafs  or  Bor(-ajmud  imported  into 
Bombay  from  Persia  is  a  very  small  fruit,  which,  when  the  two 
mericarps  are  united,  as  is  often  the  case,  is  almost  globular ;  it 
is  quite  smooth  and  remarkable  for  the  size  and  prominence  of 
its  ridges;  the  vittse  are  11  to  12  in  number,  two  of  these  are 
on  the  commissural  side.  The  taste  is  at  first  like  anise,  but 
afterwards  bitter.  The  odour  like  anise,  but  faint. 

Chemical  composition. — Celery  seeds,  like  those  of  parsley, 
contain  Apiin,  a  substance  first  obtained  by  Rump  in  1886  from 
the  leaves,  stalks,  and  seeds  of  common  parsley ;  it  was  after- 
wards more  exactly  examined  by  Lindenbom,  who  obtained  it 
by  careful  evaporation  of  the  alcoholic  solution  in  needles, 
whidi  gave  by  analysis  54*71 — 55*25  per  cent,  carbon  and 
6-49— 5-60  hydrogen,  and  further  showed  that  it  is  a  glucoside, 
splitting  up,  when  boiled  with  dilute  sulphuric  acid,  into 
•  Adams  contidcn  ntrpoaiXivov  to  be  the  Stone  Parsley,  Petroselmum 
meedofttcufii,  still  caltifated  in  Europe. 
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glncose  and  Apigenin  (66*13  per  cent*  C.  3*9  H.).  From  tiiese 
numbers  Lindenborn  inferred  that  apigenen  is  isomeric  with 
quinone,  and  assigned  to  apiin  the  formula  C^*H**0',  represent- 
ing its  decomposition  by  the  equation,  0'*H**O'+H*^O 
=C^H*0^+C«H'^0«.  Quite  recently  apiin  has  been  further 
examined  byB.  v.  Gerichten  (Deut,  Chem.  Oes.Ber.  IX.,  1 121), 
whose  results  agree  in  the  main  with  those  of  Lindenborn,  his 
analysis  of  apiin  giving  53*55  per  cent.  C,  5*36  H*,  and  that 
of  apigenin  65-12— 66-21  C,  and8'75  —3-91  H. 

Apiin  is  slightly  soluble  in  cold,  easily  in  hot  water,  still 
more  easily  in  hot  alcohol,  insoluble  in  ether;  from  the  aqueous 
or  alcoholic  solution,  it  always  separates  by  slow  cooling  in  the 
form  of  a  jelly.  It  dissolves  in  alkalies  with  a  light  yellow 
colour.  Its  hot  aqueous  sol  ution  gives  no  precipitate  with  silver 
nitrate,  lead  nitrate,  or  copper  sulphate,  a  brown- red  precipitate 
with  ferric  chloride,  a  blood-red  coloration  with  ferrous  sulphate. 
Apiin  is  powerfully  dextrogyrate,  its  specific  rotatory  power 
for  yellow  light  being  +  173*^.  {Omelin's  Handb.  1 6,  94 ;  Watts* 
Did.  of  Chem,  VIII.,  Pt.  L,  13  7.)  The  seeds  and  herb  yield  a 
colourless  or  pale  yellow  essential  oil,  sp.  gr.  0'881.  Apiol  or 
Parsley  camphor,  which  has  lately  been  obtained  from  parsley 
seeds,  is  also  found  in  those  of  Celery, 

Commerce. — Value,  Rs.  6  per  Surat  maund  of  37^  lbs. 

FCENICULUM  VULGARE,  Gdrtn. 
Fig. — Benil.  and  Trim.,  i.  123.  Fennel  (Bug.),  Fenouil  {Fr.). 

Hab. — Cultivated  in  India.     The  fruit  and  root. 

Vernacular. — Bari  saunf  (ffiW.),  Panmohuri  (Beng.),  Wa- 
riarl  (G/tz.),  Bari-shopha  (Mar.),  Shombu  {Tarn,),  Sopu  (Tel.), 
Somp  (Can.). 

History,  Uses,  &C.—FenneHs  identified  by  Mahometan 
writers  as  the  fidpaOov  of  the  Greeks,  who  also  called  it  ndpaBpov. 
It  is  mentioned  by  Hippocrates  and  Dioscorides  as  a  diuretic 
and  emmenagogue,  and  the  juice  was  supposed  to  sharpen  the 
eyesight.    Nicander  and  Pliny  mention  certain  superstitioua 
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notions  concerning  fennel,  which  are  expressed  in  the  following 
lines  by  Macer  Floridns  {De  Vir.  Herb,) : — 

Gam  vino  cunctis  obttat  baec  herbs  renenii ; 
Hac  moraa,  serpeni  oculot  caligine  purgst, 
Indeque  compertum  est  bumaois  posse  roederi 
Illam  laminibus,  atque  experiendo  probatum — 
Urinas  purgat  et  menstrua  sumpta  reiolvit, 
Vel  si  trita  super  pecten  Jubc  herba  ligetur-^ 
Tradunt  aiictores  ejus  juvenescere  gastu. 
Serpentes,  et  ob  hoc  senibns  prodesse  putatur. 
Indian  Sweet  Fennel  is  rather  smaller  and  straighter  than  the 
Eoropean  article,  but  in  other  respects  is  similar  to  it.     Fennel 
frait  is   used  by  the  natives  of  India  as  a  condiment  and  as  an 
aromatic   adjunct  to  medicines.     A  distilled   water^  known  as 
Ark-i-b^i£n^   is   prepared  from   it.     The    Sanskrit  name   is 
Madhnrika  (sweet).     As  pointed  out  by  Mr.  M.  Sheriff  in  his 
Appendix  to  the  Pharmacopoeia  of  India^    this  plant  and  the 
aniae  are  often   confounded   in  Arabic  and  Persian  works  on 
Materia  Medica.     The  Persians  call  the  fruits  of  both  Razianah 
but  the  Hindu  dealers   in  Bombay   call   Fennel   Wariari   and 
Anise   Erva-dos.     The  root  of  fennel  is  rather  an   important 
medicine  in  native  practice,  being  to  the  present  day  esteemed 
as  one  of  the  five  opening  roots  of  the  ancients.* 

Description. — The  fruits  are  oblong,  cylindrical,  about 
3-lOths  of  an  inch  long  and  I -10th  in  diameter,  nearly  straight, 
terminating  with  the  two-pointed  ba^se  of  the  style  and  smooth 
on  the  surface.  Each  mericarp  has  five  prominent  ridges. 
Between  the  ridges  are  vittse,  and  there  are  two  on  the  com- 
missural surface.  The  colour  of  the  fruit  is  a  pale  greenish 
yellow,  the  odour  like  that  of  anise,  and  the  taste  sweet  and 
aromatic. 

Chemical  composition. — Fennel  fruit  yields  about  3  per 
cent,  of  volatile  oil,  which  consists  of  anetliol  or  anise  camphor, 
ClogiiJO,  and  variable   proportions  of  a  liquid  isomeric  with 

♦  Tbe  five  opening  roots  are  Fennel,  Parsley,  Wild  Celery,  Asparagus  and 
Botcber^s  Broom  {Ruscus  aculeaius).  Tbe  wild  bitter  Fennel  is  probably  tbe 
napaBpov  of  Dioscoridcs  (iii.,  74)  and  of  Theophrastus,  H.  P.  i.  18,  19,  vi.  1 
J;Tii.3). 
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oil  of  turpentine.  Anethol  is  obtainable  from  fennel  in  two 
forms^  the  solid  and  the  liquid ;  crystals  of  the  former  are 
deposited  when  the  oil  is  sabjected  to  a  somewhat  low  temper- 
ature; the  liquid  anethol  may  be  got  by  collecting  the  portion 
of  the  crude  oil  passing  over  at  225**  0,  The  crystals  of  anethol 
fuse  between  16  and  20^  C,  the  liquid  form  of  anethol  remains 
fluid  even  at  — 10®  0.  By  long  keeping  the  crystals  slowly 
become  liquid^  and  lose  their  power  of  reassuming  the  crystal- 
line form.  {Pharmacographia. )  Wemecke  found  7*26  per  cent, 
of  ash  in  the  fruit. 

Oommerce.— Fennel  is  largely  cultivated  on  the  table  lands  of 
India.  The  fruit  sells  for  Bs.  S  to  4  per  Surat  maund  of 
87i  lbs.  The  exports  from  Bombay  in  1881-82  were  2,201 
cwts.,  valued  at  Rs.  16,630  ;  only  6  cwts.  went  to  the  United 
Kingdom,  and  the  rest  to  Eastern  ports. 

PEUCEDANUM   GRANDE,  0.  B.  Clarke. 
Hab. — Hills  of  Western  India.     The  fruit. 
Vernacular. — Diikd  {Eind,,  Bomb.),  Biphali  (Afar.). 

History,  Uses,  &C.— The  fruit  of  this  plant  has  been 
adopted  in  India  as  a  substitute  for  the  Caucus  seeds  of  the 
ancients^  which  were  obtained  from  a  species  of  Athamanta 
growing  in  Crete.  This  adoption  was  probably  due  to  the 
early  visits  of  Greek  travellers  and  traders  to  Thana^  and  to 
the  subsequent  resort  to  the  same  port  of  the  Mahometans 
early  in  the  14th  century.  The  plant  is  common  on  the  hills 
of  the  Concan,  and  was  probably  brought  for  sale  to  Thana  in 
those  days^  as  it  still  is  at  the  present  time.  In  Royles' 
Materia  Medica,  Falconer  is  quoted  as  describing  Duku  as  a 
fruit  resembling  that  of  Asafetida,  and  as  probably  derived 
from  some  species  of  Ferula;  this  is  just  such  a  fruit.  Ddk6 
was  justly  considered  by  the  ancients  as  carminative,  stimulant, 
and  diuretic.  Other  umbelliferous  fruits  are  not  unfrequently 
substituted  for  this  drug.  We  have  received  those  of  Dorema 
Ammomacum  from  Bengal,  and  those  of  an  Asafetida  plant 
from   Northern   India.    Haji  Zein  under  the  name  of  f^y^ 
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(marmaj)  mentions  an  Indian  seed  having  ihe  appearance  and 
properties  of  Daucas. 

Description, — Plant  three  to  seven  feet  high^  having  very 
maoh  the  appearance  of  a  garden  parsnip  which  has  ran  to 
seed;  root  Iarg^,  perennial,  all  qnite  smooth;  leaves  mostly 
radical,  long-pe tided,  bipinnate;  leaflets  trilobate;  lobes hirge, 
rounded ;  margins  crenate  serrate,  shining  on  both  sides ; 
canlioe  leaves  1  to  2,  biterDate;  stemronnd,  smooth,  striated, 
involacre  and  involucel  leaves  oblong  or  obovate,  obtuse,  par- 
tial rays  numerous,  many  flowered ;  flowers  yellow ;  fruit  large, 
broadly  elliptical,  varying  in  size,  the  largest  are  f  of  an  inch 
long  and  |  broad ;  foliaceous,  convex  in  the  middle,  with  a 
dilated  border,  consisting  of  coarse  cellular  tissue  ;  colour  red- 
dish yellow  over  the  seed,  margin  pale  yellow ;  dorsal  ridges 
seven,  the  three  central  filiform ;  vittae  in  dorsal  farrows  ten  to 
thirteen ;  vitt®  of  commissure  six.  The  fruit  has  a  powerful 
lemon  odour  with  a  soupfon  of  carrot. 

Chemical  comfosition. — Twenty-five  pounds  of  the  fruit  dis- 
tilled with  water  yielded  6  fluid  ounces  of  a  light  yellow 
essential  oil  having  the  odour  of  the  fruit;  it  was  dextrogyre, 
a  column  of  100  m.  m.  rotating  36  degrees.  The  speoifio 
gravity  at  15^-5  0.  was  -9008.  Cooled  to  —  U^  0.  it  was  still 
Uqaid  and  no  crystals  separated.  After  dehydration  the  oil 
commenced  to  boil  at  76^  C,  the  temperature  rapidly  rose  to 
lOO^  C,  when  a  few  drops  distilled  over;  the  temperature 
continued  to  rise  rapidly  to  185^  C,  up  to  this  temperature 
2  per  cent,  distilled  over.  The  subsequent  progress  of  the 
distillation  may  be  tabulated  as  follows  :— 

2nd  fraction 185®  to  190^  17  per  cent. 


3rd 

4th 

5(h 

6th 

7th 

8th 

9th 

191"  to  196°  15        „ 

196"  to  200"'  12-5      „ 


200»to206o  9-6 

206°  to  210°  6-4     ;, 

210*  to  220°  4-5     „ 

220°  to  225°  4-0      „ 

, 226°  to  228°  8-0     „ 

The  residae  left  in  the  flask  boiled  constantly  at  the  last 
recorded  temperature  and  amounted  to  36  per  cent.    The 
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fractions  up  to  the  6th  wece  colourless,  those  below  of  a  yellow 
colour.  The  residue  in  the  flask  was  viscid  and  of  a  deep  yellow 
tint.  Treated  with  reagents  the  oil  in  its  original  state  afford- 
ed the  following  reactions : — Bromine  dissolved  in  chloroform, 
at  first  nearly  colourless,  turning  to  dirty  brown  with  a  tinge 
of  red,  and  finally  to  a  dirty  sage  green.  Concentrated  sul- 
phuric acid,  deep  orange  to  red.  Frohde's  reagent,  yellow, 
deep  brown,  violet  to  deep  blue,  the  changes  in  colour  being 
extremely  rapid.  Nitric  acid  gave  a  yellow  coloration.  Picric 
acid  dissolved  in  the  oil.  With  solid  iodine  much  heat  was 
evolved.  Gaseous  hydrochloric  acid  was  passed  into  the  oil 
for  some  time,  but  on  cooling  the  liquid  no  crystalline  deposit 
separated.  A  slight  precipitate  of  silver  was  produced  from 
an  ammoniacal  solution  of  the  nitrate. 

Commerce. — The  fruit  is  worth  about  Rs.  6  per  pharrah 
(about  25  lbs.). 

PEUCEDANUM  GRAVEOLENS,  Bentk. 

Fig. — Bentl  and  Trim.,  t.  132.  Dill,  {Eng.),  Aneth,  Fenouil 
puant  (Fr.) 

Hab. — Cultivated  in  India.     The  fruit. 

Vernacular. — Sowa  {Bind.),  (Shepu  Mar.),  Shoyikirai-virai, 
Shatakuppi-virai  (Tarn.),  Shatakuppi-vittulu  (TeL),  Sabbasagi 
{Can.),  Shonva  (Beng.)^  Suva  (Guz.). 

History,  Uses,  &C. — Dill  seed  is  much  esteemed  by  the 

natives  of  India,  who  use  it  as  a  condiment  and  medicine. 

An  infusion  of  it  is  given  as  a  cordial  drink  to  women  after 

confinement.     The  leaves  moistened  with  oil  are  used  as   a 

stimulating  poultice  or  suppurative.     The  Sanskrit  names  are 

Misreya    and     Shatapushpa.     Mahometan    writers    describe 

Shibbit  as  resolvent  and  deobstruent,  carminative,  diuretic, 

and  emmenagogue.     The  Persian  name  is  Shfid  and  the  Yunani 

Anitun.* 

•  Oompare  with  Dioscorides  ntpl  canjOov  (iii.,  60).  Pliny  i^,  74). 
Hippocrates  frfpl^taLrrjs  (ii.,  25).  Many  Greek  writers  speak  ofAnethon 
and  Anisou  as  one  and  the  same  plant,  but  Alexia  Ac]?.  2,  7,  distinguishes 
them.  ^ 


Digitized  by  VjOOQ IC 


UMBELLIFEBM  129 

Description. — The  f raits  of  the  Indian  plant,  which  has 
by  some  been  called  Anethum  Sowd,  do  not  differ  in  any  im- 
portant respect  from  those  of  the  Euroi)ean  plant.  The  meri- 
carps  are  somewhat  narrower  and  more  convex,  the  ridges 
more  distinct,  and  the  border  less  winged. 

Gkemlcal  compointion, — Dill  fruits  yield  from  3  to  4  per  cent, 
of  an  essential  oil,  a  large  proportion  of  which  was  found  by 
Gladstone  (1864-72)  to  be  a  hydrocarbon,  C'^H'^  to  which 
he  g^ve  the  name  Anethena*  This  substance  has  a  lemon-like 
odour,  sp.  gr.  0-846,  and  boils  at  172^  C.  It  deviates  a  ray  of 
polarized  light  strongly  to  the  right.  Nietzki  (1874)  ascer- 
tained that  there  is,  moreover,  present  another  hydrocarbon, 
C'°H**,  in  a  very  small  proportion,  which  boils  at  155  to  160®. 
A  third  constituent  of  oil  of  Dill  is  in  all  probability  identical 
with  carvol.     (Pharmacographia,  2nd  Ed.,  p.  328.) 

Commerce, — Suva  is  cultivated  throughout  tropical  and 
sob-tropical  India  in  the  cold  season.  Value,  Rs.  3f  per 
pharrah  (about  35  lbs.}. 

CORIANDRUM  SATIVUM,  Linn. 

Fig. — BentL  and  Trim. ^  1. 133.  Coriander  (Eng.),  Coriandre 
{Ft.). 

Hab. — Cultivated  in  India.     The  fruit. 
Vernacular* — Dhanya  (Hind,),  Dhanya,  Dhana  (Jlfar.,  Ouz,)^ 
Kotamalli  (Tarn.),  Danyalu  (Tel),  Kottumbari  (Ctiw.). 

History,  Uses,  &C.-— The  Coriander  plant  is  called 
Kothmir,  a  name  derived  from  the  Sanskrit  Kusthumbari;  when 
young  it  is  much  used  in  preparing  chutneys  and  sauces.  The 
fruits  are  largely  used  by  natives  as  a  condiment ;  as  a  medicine 
they  are  considered  carminative,  diuretic,  tonic,  and  aphrodi- 
siac, and  are  often  prescribed  in  dyspepsia.  A  cooling  drink 
is  prepared  from  them  pounded  with  fennel  fruit,  poppy 
seeds,  Kanchan  flowers,  rosebuds,  cardamoms,  cubebs,  almonds 
and  a  little  black  pepper;  it  is  sweetened  with  sugar.  Maho* 
metan  writers  describe  them  as  sedative,  pectoral  and  carmi- 
II.— 17 
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native ;  they  prepare  an  eyewash  from  them  which  is  supposed 
to  prevent  small-pox  from  destroying  the  sights  and  to  be  ose- 
fal  in  chronic  conjunctivitis.  Coriander  is  also  thought  to 
lessen  the  intoxicating  effects  of  spirituous  pr^arations,  and 
with  Barley  meal  to  form  a  useful  poultice  for  indolent  swell- 
ings. It  is  the  Kuzbura  of  the  Arabs  and  Kishnlz  of  the 
Persians,  who  identify  it  with  the  Koriyun  of  the  Greeks.* 
The  opinion  that  it  has  groat  cooling  properties  prevailed 
amongst  Western  physicians,  "coriandrum  siccum  frangit  coi- 
tum,  et  ercctionem  virgae  impedit."  Apuleius  says  it  assists 
women  in  child-birth  and  protects  them  from  fever.  The  fol- 
lowing is  an  example  of  a  cooling  confection  of  the  time  of 
Charles  the  First: — R.  Seminis  Lactucoa,  PortulacaD.  Coriandri 
ana  ana  ji.  Menth.  siceae  3ss,  Sacchari  alb.  ^iv.  Pulverisentur 
omnia  subtiliter,  ot  post  oa  siraul  misco  aqua  nenupharis,  f. 
confoctis  solida  in  morsulis,  ex  his  sumat  mane  unum  quum 
surgat. 

Description. — Indian  Coriander  is  much  larger  than  that 
grown  in  Enrope,  and  of  an  ovoid  form  ;  it  consists  of  two  me- 
ricarps  firmly  joined  together,  they  are  crowned  by  the  stylo- 
sodium  and  calicinai  teeth.  Hanbury  and  Fliickiger  have  the 
following  excellent  description  of  the  fruit : — "  The  pericarp 
bears  on  each  half  four  perfectly  straight  sharpish  ridges, 
regarded  as  secondary  (juga  secundaria)  ;  two  other  ridges 
often  of  darker  colour,  belonging  to  the  mericarps  in  common, 
the  separation  of  which  takes  place  in  a  rather  sinuous  line. 
The  shallow  depression  between  each  pair  of  these  straight 
.ridges  is  occupied  by  a  zigzag  raised  line  (jugum  pfimarium), 
of  which  there  are  therefore  5  in  each  mericarp*  It  will  thus  be 
seen  that  each  mericarp  has  five  (zigzag)  so-called  primary 
ridges,  and  four  {keeled  and  more  prominent)  secondary, 
besides  the  lateral  ridges,  which  mark  the  suture  or  line  of 
separation.  There  are  no  vitta^  on  the  outer  surface  of  th© 
pericarp.     Of  the  five  teeth  of  the  calyx,  two  often  grow  into 

*  Confer.  Dios.  ntpi  Kopiov,  iii.,   64.     Theophr.  U.  P.  {Kopiawov),  vii., 
1,3,4,6.     Plinj,  20,82. 
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loQg^ pointed,  persFisteDt  lobes;,  they  proceed  from  the  outer 
flowers  of  the  umbel.  Though  the  two  mericarps  are  closely 
united,  they  adhere  only  by  the  thin  pericarp,  enclosing  when 
ripe  a  lenticular  cavity*  On  ea«h  side  of  this  cavity,  the  skin 
of  the  fruit  separates  from  that  of  the  seed,  displaying  the  two 
brown  vittaaof  each^mericarp.  In  transverse  section,  the  albu- 
men appears  crescent-shaped,  the  concave  side  being,  towcurds 
the  cavity.  The  ccu-pophore  stands  in  the  middle  of  the  latter 
as  a  column,  connected  with  the  pericarp  only,  at  the  top 
and  bottom/' 

Chemical  componUon. — The  essential  oil  is  isomeric  with 
bomeol,  formula  C^^JtI»«0.  According  to  ^Kawalier,  if  the 
elements  of  water  are  extracted  by  phosphoric  anhydride,  it  is 
converted  into  an  oil  of  oflfensive  odour,  formula  C'^H*^. 

The  fruits  yield  from  0*7  to  I'l  per  cent,  of  volatile  oil  and 
13  per  cent,  of  fixed  oil, 

Fluckiger  obtained  from  the  green  herb  from  0'57  to  1*1 
per  mille  of  an  oil  having  an  offensive  odour,  which  deviated 
the  ray  of  polarized  light  1*1°  to  the  right  when  examined  in  a 
column  of  50  mm.  long.  The  oil  distilled,  by  him  from  ripe 
fruit  deviated  5*1°  to  the  right. 

Warnecke  has  found  in  Coriander  fruit  5'21  per  cent,  of  ash. 

Commerce, —  Coriander  is  cultivated  throughout  tropical  and 
Bub-tropical  India;  it  is  worth  about  Us.  3  per  pharrah  (about 
85  lbs.).     It  is  largely  exported  to  eastern  ports. 

PIMPINELLA  ANISUM,  Ut^n. 

Fig. —  BeniU  and  Trim.,  L  122.    Anise  {Eng.),  Anis  (Fr.). 

Hab. — Persia,  Europe,  cultivated.     The  fruit. 
Vernacular. — Erva-dos  (Bomfc.).    The  Indian  nttraes for  Anise 
are  the  same  as  those  for  Dill. 

History,  Uses»  &C. — Anise  does  noi  appear  to  have 
been  known  to  the  ancient  Hindus,  and  is  not  mentioned  in 
Sanskrit  works.     It  was  introduced  into  India  by  the  MaLu- 
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metans  from  Persia,  whence  the  supply  for  the  Bombay  market 
Btill  comes.     Anise  is  now  grown  in  Northern  India. 

The  natives  use  anise  in  the  same  way  as  we  do.  The  Per- 
sians call  it  Raziinah^  which  the  Arabs  corrnptr  into  Razianaj. 
They  identify  it  with  the  Anisam  of  the  Greeks,*  and  the  Ma- 
hometan druggists  of  India  know  it  by  this  name.  The  Bom- 
bay name,  Ervados,  is  a  corruption  of  the  Portuguese  *  Herba 
doce.*  M.  Sheriff  states  that  the  seeds  of  Carum  Rowburyhv- 
anwn  are  sold  in  Southern  India  as  Anisam. 

Description. — The  frait  varies  a  good  deal  in  size ;  if 
well  grown  it  should  be  about  2-1 0th  of  an  inch  long.  The 
moricarps  often  adhere  together  with  the  pedicel  attached, 
forming  an  ovoid  body  crowned  by  a  pair  of  styles.  Each 
fruit  has  10  ridges,  and  is  covered  with  short  hairs.  The  taste 
is  remarkably  sweet  and  aromatic.  The  vittae,  which  contain 
the  essential  oil,  are  very  numerous,  each  mericarp  being  pro- 
vided with  about  fifteen. 

Chemical  composition. — The  fruit  yields  from  2  to  3  per  cent, 
of  essential  oil,  which  is  a  colourless  liquid,  but  after  a  time 
becomes  yellow.  It  has  the  taste  and  odour  of  th^  fruit,  sp. 
gr.  0-977  to  0-983.  At  from  10  to  15^  C.  it  becomes  a  crys- 
talline mass.  Oil  of  anise  resembles  oil  of  fennel  {vide  Fennel) 
in  that  it  consists  almost  entirely  of  anethol.  Warnecke  fouod 
6*70  per  cent,  of  ash  in  the  fruit. 

Commerce, — Anise  is  imported  from  Persia.  Value,  Rs.  5  to 
Rs.  6  per  Surat  maund  of  37^  lbs. 

ANTHRISCUS  CEREFOLIUM,  Boffm. 
Fig.— Eng.  BoL,  1268;  Jacq.  Aust,  390.     Chervil  (Ung^) 
Cerfeuil  (Fr.). 

Hab, — Europe.     Cultivated  elsewhere. 
Vernacular, — Atrilul  (Ind.  Bazars), 

History,  Uses,  &C.— One  of  the  oldest  of  cultivated 
potherbs.     It  is  mentioned  by  Aristophanes,  who  wrote  about 
•  Comp.  Dios,  nep)  avio-ou,  iii,,  58,  tuid  Plin  20,  72,  73. 
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430  B.C.I  as  a  herb  sold  by  tho  greengrocers.     In  his  Achames 
(line  478)  he  has  ^«<Wi*co  fwi  ^,  fjofrpoBtp  Mtyfuvos  in  allnsion  to 
the  mother  of  Eoripedes  being  a  seller  of  Chervil.     Theophras- 
ius  and  Diocorides  were  well  acquainted  with  it,  and  describe  it 
asdioretic,  stomachic  and  deobstmeut.     Pliuy  (22,  38,)  speaks 
of  Scandix  and  Anthriscam  as  nearly  the  same  plants, — the  lat- 
ter appears  to  have  been  the  caltivated  chervil — he  says : — "  Its 
principal  virtue  is  that  it  re-invigorates  the  body  when  exhausted 
by  sexual  excesses,  and  acts  as  a  stimulant  upon  the  enfeebled 
powers  of  old  age."     Ibn  Sina  calls  it  Rijl-el-ghnrfib,  and  says 
that  Paulus  and  others  have  recommended  it  in  colic.     Haji 
Zein-el-Attar  (A.D.  1368)  has  the  following  account  of  Atrilal; 
"  There  are  two  kinds  of  seed,  dark  and  light-coloured  like 
(«lery  seed  in  size,  and  cumin  in  shape,    very   bitter.     The 
light  coloured  is  the  largest,  and   is  the  kind  called   Khilal-i- 
Khalil  in  Persian ;  this  is  true  AtrilSl,  different  from  the  Egyp- 
tian :  it  grows  at  Ahwaz.     The  Egyptian  kind  is  also  called 
Rijl-el-tair,  Rijl-el-ghurab,  and  Harj-es-shayatiii  *' devil's  bano'\ 
Atril&l  is  useful  in  white  leprosy  and   tetter.     One   dirham 
slone,  or    with    one    dang    of  Pyrethrura,  is    rubbed  down 
with  honey  and  administered ;  the  patient  then  sits  in  the  sun 
until  he  sweats ;  this  causes  tho  formation  of  blisters  and  the 
discharge  of  yellow  serum  from  the  affected  part,  and  the  skin 
recovers  its  natural  colour.    The  powdered  seeds  used  as   a 
snuS  cause  abortion.''     In  the  Madd-el-k&mus,  Lane  has  the 
following  summary  from  Arabian  authorities  : — Rijl-elrghurab 
si^ifies  a  certain  herb  called,  in  the  language  of  the  Barbar, 
ItriUl,  and  in  the  present  day  Zir^l-^kileh,  resembling  the 
Shibith  in  its  stem  and  in  its  jummeh  (or  node  whence  the 
flower  grows)  and  in  its  lower  part,  or  root,  except  that  its 
flower  is  white,  and  it  forms  grains  nearly  like  those  of  Mak- 
ddnis  (parsley).    A  dirham  of  its  seeds,  bruised  and  mixed  with 
honey,  is   a  tried   remedy   for   eradicating   the  {jij^    (white 
leprosy)  and  the  cH^  (tetter)  being  drunk, — and  sometimes  is 
added  to  it  a  quarter  of  a  dirham  of  pellitory, — the  patient 
sitting  in  a  hot  sun,  with  the  diseased  part  uncovered.     In 
Bocthor's  Diet.  Fran^ais-Arabe,  the  names  Rijl-el-ghur4b  and 
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Atril&I  arc  given  to  Chervil  and  Backshorn  plaoiain  (Flaniago 
coronopus). 

Chervil  has  been  cnUivated  io  England  since  A.D.  1 590,  and 
has  ran  wild  in  some  parts  of  the  country ;  it  is  much  used  on 
the  continent  of  Europe  a&  a  pot*herb.  A,  sylveatris,  or  wild 
Chervil^  is  said  to  be  poisonous  ;^  it  haa  an.  acrid  bitter  taste. 

Description. — Pmits  lanceolate,  laterally  compressed, 
almost  cyGndrical^  black,  8nH)oth^  terminating  in  a  abort  5- 
angled  beak,  crowned  with  the  depressed  wavy  receptacle  of 
the  flower.    Taste  aromatic,  free  from  bitterness. 

Commerce^ — In  the  Indian  bazars  the  frait  of  Vernonia 
(mthelmintica  is  generally  supplied  for  Atrildl  by  Mahometan 
druggists ;.  the  genuine  article  is  hardly  ever  obtainable. 

DAUCUS  CAROTA,  Linn. 
Fig^— Wight  III.,  L  117,  fig.  7. 

fJab. — Cashmere,  Western  Himalaya.  Cultivated  through- 
out India. 

Verniacular. — Gajar  (Ehid.y  Ouz,,  Mar.,  Deng.),  Gdjjara-ke- 
langu,Manjal-mutlangi  (Tam.),  Gdjjara-gadda,  Pita-kanda 
(Tel) 

History,  Uses,  &C. — The  wild  carrot  is  a  native  of 
temperate  climates,  and  in  the  Himalaya  grows  to  the  height 
of  six  feet.     It  is  called  in  Sanskrit  Oavjara,  and  has  probably 
been  in  cultivation  in  India  from  a  very  remote  period.     There 
is  a  custom  amongst  the  Hindu  women  of  presenting   trays 
containing  carrots  or  radishes  along  with   different   kinds  of 
fruit,  green  gram  {Cicer  arietinum)  and  sweetmeats,  especially 
those  made  from  Sesamum   seeds,  at  the  festival  of  Makax 
Sankrintij  when   the  sun  is  worshipped  upon  his  entry  into 
the  sign  of  Makar  (Capricorn).     These  offerings  are  made  upoa 
the  second  day  of  the  festival,  which  is  called  Kar,  to  f riend« 
and  relations.     In  the  temple  of  Apollo  at  Delphi,  radishes 
were  offered  upon  golden  plates  as  typical  of  nutriment,,  and 
the  Indian  offering  appears  to  have  the  same  meaning.     The 
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Greeks  cultivated  the  carrot  (<rra4>vKivos)  and  also  the  Romans 
who  called  it  Pastinaea  erratiea.  It  is  clearly  described  by  Dios- 
corides,  and  his  commentator  Marcellus  Vergilius  remarks  that 
Pliny  says  ''  Est  et  quartum  genus  in  eadem  similitudino 
pastinacao  nascens,  quam  nostri  Gallicam  vocant^  Gradci  vero 
daucon/'  From  this  we  may  conclude  that  the  Daucus  was  like 
the  pastinaca  erratiea  or  carroty  but  not  the  same  plant. 
The  carrot  was  also  called  by  the  Greeks  «>aj  from  its  simi- 
larity to  a  horn  ;  in  the  old  Greek  lexicons  we  read  "  oro^uXiVor 
Sypioi  6v  €vioi  K€pas  icoXovcri".  The  Daucus  of  the  Greeks,  according 
to  Dioscorides,  was  of  three  kinds,  the  best  or  Cretan  kind  had 
acrid,  white,  hairy,  odoriferous  fruit ;  the  second  kind  was 
a  plant  like  Celery,  with  a  pungent  tasto  and  aromatic  odoar ; 
and  the  third  kind  had  an  acrid  fruit,  having  the  appearance  of 
Cumin.  The  first  kind  is  generally  considered  to  have  been 
a  species  of  Athamanta  growing  in  Crete.  Of  the  third  kind, 
Gronovius  says  : — "  Daucus  tertius  Dioscoridis,  incolis  Zameb, 
Melchi,  Ran  wolf.  Hodoep.,  Ft.  I.  c.  9,  p.  116  et  Pt.  XL,  c.  2, 
p.  146.  Seseli  Cretense  nodosum  umbella  lutea)  Moris.  Hist, 
iii.,  p.  287,  f.  9.  *'  {See  Trachydium.)  Apicius,  a  writer  on 
cookery,  about  A.  D.  230,  mentions  an  edible  root  called 
Carota,  which  no  doubt  was  the  same  as  our  Carrot  j  as  is  also 
the  Gazar  of  the  Persians  and  the  Jazar  of  the  Arabians,  which 
they  do  not  identify  with  the  Daucus  of  Dioscorides,  but  with 
his  Staphylinos.  The  old  writers  on  Materia  Medica  describe 
Carrots  as  hot  in  the  extreme  of  the  second  degree^  moist 
in  the  first,  diuretic,  laxative,  emollient,  strengthening  the 
venereal  faculty,  emmenagogue  and  antiseptic.  A  decoction 
of  carrots  was  long  a  popular  remedy  for  jaundice  in  Europe, 
and  the  dried  peduncle  is  a  favourite  toothpick  among  the  Arabs 
on  accoont  of  its  aroma.  In  India,  the  seeds  are  popularly 
supposed  to  cause  abortion,  and  are  kept  by  all  the  native 
druggists.  In  those  parts  of  the  country  where  the  root  is 
cultivated,  it  is  used  with  salt  as  an  antiseptic  poultice.  In 
modem  medicine  the  carrot  poultice  has  been  superseded  by 
more  powerful  antiseptics,  but  the  fruits  still  hold  a  place 
among  our   stimulant  diuretics,    the   action  being   apparently 
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dbe  to  the  volatile  oil  which  they  contain,  acting  locally  upon 
the  vessels  or  nervous  structures  of  the  kidney,  during  its 
excretion. 

Description. — Fruit  somewhat  compressed  from  the  back, 
ovate  or  oblong;  mericarps  with  the  five  primary  ridges  fili- 
form and  bristly,  the  three  middle  ones  at  the  back ;  the  two 
lateral  on  the  plane  of  the  commissure ;  the  fonr  secondary 
ridges  equal,  more  prominent,  winged,  split  into  a  simple  row 
of  spines;  channels  beneath  the  secondary  ridges  vittate.  Seed 
anteriorly  flattish.     (Pereira.) 

Chemical  composition  — Tho  chief  constituents  of  carrot 
root  are  carotin,  hydrocarotin,  oil,  sugar,  pectin,  nitrogen 
compounds  and  a  little  volatile  oil.  Carotin  is  a  crystalline 
ruby-red,  tasteless,  neutral  substance,  said  to  be  probably 
formed  by  oxidation  from  hydrocarotin,  which  is  a  colourless 
substance.  Landsberg  describes  the  essential  oil  of  the  fruit  as 
pure  yellow,  of  an  agreeable  carrot  odour  and  acrid  taste ; 
sp.  gr.  at  20°  C,  0'8829.  It  is  levogyro,  free  from  sulphur 
or  nitrogen,  and  acid  in  reaction  from  the  presence  of  acetic 
acid.  The  two  principal  constituents  are  a  terpene  belonging  to 
Wallach's  pinene  group,  and  an  oxygenated  body  (C*"H'®0) 
standing  in  near  relation  to  cineol  (oucalyptol). 

TRACHYDIUM  LEHMANNI,  Benth.  et  Hook.f. 

Fig.— rra7w.  Linn.  8o€.  2  Ser.  Dot.,  Vol.  Hi.,  PL  I.,  pi.  11. 

Hab.— Persia. 

Vernacular, — Shekaknl  (Pers.,  Indian  bazars) • 

History,  Uses,  &C. — Shekfikul  or  Shashkdkul,  now 
spelt  with  the  Arabian  kdf^  is  a  Persian  word.  It  is  explained 
in  the  Burhlin  as  the  wild  carrot  root,  the  touch  of  which  is 
supposed  to  cause  a  pregnant  woman  to  abort.  Haji  Zein-el- 
attAr  says  that  the  plant  is  called  Kirs-giyah  *'  bear's  wort  '*  in 
Persian,  and  a  kind  of  it  at  Shir^z  Badrdn ;  he  describes  the 
foliage  as  like  that  of  anise  or  fennel,  and  says  that  the  flower 
is  yellow  and  pubescent.     Ibn  Sina  mentions  Shekakul  as  an 
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aphrodisiac^  bat  gives  no  description  of  it.  Other  Arabian 
physicians  give  a  similar  account  of  it,  and  quote  Dioscorides 
as  an  authority  for  its  use  in  dropsy  as  a  diuretic  (cf.  Diosc.  sub' 
voce  MvKokis),  The  Mahometans  identify  the  drug  with  the 
Caacalis  of  Theophrastns,  Dioscorides,  Galen,  Nicander  and 
Oribasius ;  the  best  is  said  to  be  that  which  comes  from  Egypt, 
and  is  heavy  and  of  a  yellowish-brown  colour.  Theophrastns 
classes  caacalis  among  the  apovpaiov  or  weeds  of  cultivation,  and 
Galen  says  that  it  has  the  same  taste  and  properties  as  Daucus. 
Pliny  notices  it  as  an  edible  plant,  and  attributes  to  it 
a  number  of  properties  not  mentioned  by  the  earlier  Greek 
writers.  Gronovius  in  his  Flora  Orientalis  has  the  following 
notice  of  Shekakul : — '^  Tordylium  orientale,  Secacul  Mauris, 
Rauwolf.  Hodoep.  Pt.  iv.,  t.  13.  Sisarum  Syriacum,  Bauh.  Pin, 
155.  Apium  Syriacum  radice  ampla  eduli,  Moris.  Hist,  iii.,  p. 
292.  Secacul  Arabum,  Pastinaca  Syriaoa,  Germanis  gerelen,  sive 
Sisarom  species.  Dalech  App.  23.  Ic,  p.  24.  Gresit  juxta  sepea 
et  hortos  urbis  Halepi,  locis  prsdsertim  apricis  et  sub  arbori- 
bus."  Sheik  Diwood  of  Antioch  describes  shekakul  as  like  a 
small  carrot  and  of  a  sweetish  taste ;  he  says  we  call  the 
plant  d^^  I  {j^j^  (Hard-un-nil) .  It  would  appear  that  in  West- 
ern countries  at  least  two  species  of  Tordylium,  one  growing 
in  Syria  {cf,  Jacq.  Vind.  1,  t.  54)  and  one  in  the  Levant  (cf. 
Cam.  Bort.  37,  t,  11,)  have  been  used  as  shek^ul,  but  whether 
either  of  these  plants  was  the  caucalis  of  the  Greeks  it  is  impos- 
sible to  say.  In  Persia,  Trachydium  Lehmanni,  a  very  nearly 
allied  plant,  produces  the  shekakul  of  Asia.  Aitchison,  when 
travelling  in  the  Badghis  district  with  the  Afghan  Boundary 
Commission,  observed  the  roots  of  this  plant  being  collected  for 
export  to  India  as  shekdkul. 

Description. — A  root  of  the  shape  and  size  of  a  small 
carrot,  with  a  conical  leaf -bud  rising  from  the  crown  ;  exter- 
nally it  is  wrinkled  and  longitudinally  furrowed,  and  is  of  a 
hght  brown  colour  ;  internally  it  is  white,  starchy  and  friable; 
taste  amylaceous  and  sweetish, 

Buzidan. —  Caucalis  orientalis,  ihePovaaiBap  and  tiirovo-atrav  of 
the  later  Q  reek  physicians,  is  closely  allied  to  Shekakul,  and  is  con- 
11.-18 
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sidered  by  Ilaji  Zein-el-attar  to  bo  tho  «fau<faX«ff  of  Galen.  After  a 
discussion  in  which  ho  says  that  tho  truedrng  comes  from  Egypt, 
he  concludes  by  saying  that  women  call  this  drug  and  Shekd- 
kul,  Shirza  {shir  milk,  and  za  begetting).  A  drug  considered 
by  some  to  bo  identical  with  buziddn,  and  by  others  to  bo  only 
similar  to  it,  is  called  by  the  Arabs  Mustaajil  and  Uruk-el-bid 
(hen's  root),  and  an  English  name  for  Caticalis  daucoides  is 
heu's  claw.  For  further  information  concerning  Buziddn,  see 
Tancbcetum.  Another  kind  of  Shekdkul  is  occasionally  met 
with  in  India;  it  is  a  shrivelled  rhizomo  of  a  light  brown 
colour,  marked  with  transverse  scars  like  Galangal,  tho  taste  is 
sweet  and  gummy;  when  soaked  in  water  it  swells  greatly, 
becomes  quite  soft,  and  is  easily  cut  like  preserved  ginger. 
The  drug  comes  from  China. 

PRANGOS  PABULARIA,  Uiidl. 
Fig. — Wall,  n  As.  Rar.  iL,  7,  t.  212. 

Hab. — Thibet,  Cashmere. 

Vernacular. — Prangos  (Thib.),  Komal  (IIind.)y  Fiturasaliynn 
{Indian  Bazars),  Badidn-i-kohi  (Afghan.). 

History,  Uses,  &C. —  Sanskrit  writers  mention  a  plant 
called  Komal  and  Avi-priya,  or  '^  dear  to  sheep,*^  which  is 
probably  P.  pabularia.  In  the  first  quarter  of  the  present 
century  this  plant  created  considerable  interest  in  England.  Mr. 
William  Moorcroft,  a  veterinary  surgeon  of  the  Bengal  Army, 
had  heard  that  it  was  an  important  factor  as  a  food  for  cattle,  and 
was  occasionally  used  as  a  medicine.  When  on  an  expedition 
in  1 822  to  Upper  Assam,  for  the  purpose  of  opening  trade  rela- 
tions with  the  Chinese  authorities  at  Ela,  ho  made  an  excur- 
sion to  Draz,  in  order  to  collect. specimens  of  tho  plant  and  to 
study  its  use  as  a  fodder  plant  by  the  natives.  The  plant 
which  hitherto  had  been  unknown  to  botanists,  was  sent  to  the 
Director  of  the  Horticultural  Society  of  London  as  deserving 
special  attention  as  a  fodder  plant  of  particular  value,  well 
worthy  to  be  cultivated  in  England  and  her  colonies  for  the 
following    reasons: — In    its  native  country   the  dried    plant 
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is  used  as  a  winter  fodder  for  sheep  and  goats ;  it  is  described 
as  being  heating  and  fat  producing,  besides  being  a  reliable 
remedy  against  the  dangerous  Fasciola  hepaticch  which  often 
causes  the  death  of  thousands  of  sheep^  especially  after  a  wet 
autumn.  Mr.  Moorcroft  drew  special  attention  to  the  fact 
that  the  plant  possessed  a  remarkable  vital  force^  and  thrived 
well  in  very  poor  soil  without  requiring  culture  or  manure. 

Only  one  bad  quality  was  ascribed  to  it,  viz.,  its  having  been 
observed  that  horses  fed  on  its  fruit  suflfered  frequently  from 
inflammation  of  the  eyes  and  were  sometimes  subject  to  tem- 
porary blindness.  Its  cultivation  was  then  tried  in  various 
colonies,  especially  at  the  Cape,  but  it  seems  that  the  great 
advantages  expected  from  it  were  not  realised,  for  no  later 
information  is  available. 

As  a  medicine  Prangos  commands  a  certain  amount  of  interest, 
its  fruit  being  sold  oy  Mahometan  druggists  in  India  under 
the  name  of  Piturasaliyun  as  a  substitute  for  the  Potroselinon 
or  Rock  parsley  of  the  Greeks,  and  Karafs-el-jibali  of  the  Arabs, 
a  plant  which  has  not  been  identified,  and  which  is  described 
by  Dioscorides  as  having  fruit  like  Ammi,  and  as  being  carmi- 
native, diuretic  and  emmenagogue. 

The  late  Dr.  Royle  was  of  opinion  that  Prangos  was  probably 
the  kind  of  Silphium  mentioned  by  Arrian,  the  historian  of  the 
campaigns  of  Alexander  the  Great,  who  records  that  in  the  part 
of  the  Caucasian  mountains  which  corresponds  to  the  present 
Hindu  Kush,  only  pines  and  silphium  grow,  and  as  the  country 
is  inhabited  by  a  numerous  people  keeping  large  flocks  of  sheep 
the  silphium  acquires  great  importance.  Its  smell  attracts 
the  animals  from  afar — they  feed  on  the  flowers  and  also  dig 
up  the  roots  and  eat  them.  Of  the  root,  which  measures  from 
18  to  22  inches  in  length,  a  fine  illustration  will  be  found  in 
Wallich.  It  must  not,  however,  be  forgotten  that  Ferula  ovina^ 
Boiss.,  is  greedily  depastured  by  sheep,  and  may  have  been  the 
silphium  of  Arrian. 

Description. — Tho  fruit  consists  of  a  pair  of  mericarps 
about  i  inch  long,  which  together  form  an  elongated  oblong 
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body  crowned  by  the  stylopodiam  and  calycinal  teeth ;  Ga<^ 
xnericarp  has  five  very  prominent  convoluted  ridges^  and  mea- 
sures 5*8  m.m.  in  lengthy  and  3*4  m.m.  in  breadth,  the 
colour  is  a  dirty  yellow ;  under  pressure  the  fruit  separates  into 
two  halves  which  remain  attached  to  the  carpophore.  Second- 
ary ribs  are  not  present.  Under  the  microscope  a  transyerse 
section  of  the  mericarp  shows  five  large  irregularly  formed 
ribs  traversed  by  as  many  bundles  of  vessels^  two  more  bundles 
are  to  be  found  on  each  side  of  the  narrow  uneven  fissure 
8ur£eu^.  The  rest  of  the  tissue  consists  of  parenchyme  cells. 
The  pericarp  incloses  the  seed,  which  is  surrounded  by  many^ 
large,  oval^shaped  oil  vessels,  about  40 -in  number.  This  cell- 
line  bends  itself  on  both  sides  towards  the  interior,  thus  giving 
the  3eed  the  appearance  of  a  horseshoe.  The  oil  vessels  are 
filled  with  a  yellowish-brown  oil,  having  an  odour  of  caraways. 
The  endosperm  consists  of  a  series  of  rows  of  many-sided 
cells,  containing  a  fatty  oil  and  grains  of  aleurone;  it  surrounds 
the  embryo,  which  is  dark  brown  and  rather  large.  Starch  is 
not  present,     (fl",  Lojander  Archiv,  d.  Pharm.  1887.) 

Chemical  composition* — An  examination  of  the  air-dried  fruit 
resulted  in  the  detection  of  the  following  coustituents  :— 

An  essential  oil. 

Traces  of  fixed  oil* 

Besins. 

Traces  of  an  alkaloid. 

Quercitrin  in  large  amount. 

An  ethereed  salt  of  valeric  acid. 

Sixty  pounds  of  the  fruit  were  distilled  with  water  in  two 
portions^  the  water  from  the  distillate  of  the  first  distillation 
being  used  with  the  second  portion  of  fruit.  The  oil  was  almost 
entirely  soluble  in  the  water  of  the  distillate,  and  had  to  be  sepa* 
rated  by  shaking  with  ether.  The  yield  was  very  small,  about 
half  an  ounce.  The  ethereal  oil  recalled  both  the  odour  of 
menthol  and  xauthoxylon  oil  with  an  after  odour  of  caraways ; 
it  was  a  mixture  of  more  than  one  oil,  but  the  amount  at  our 
disposal  was  not  sufiicient  to  admit  of  thorough  fractional 
distillation:  it  was  lighter  than  water,  and  after  distillation 
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with  water,  the  colour  was  slightly  yellow.  With  reagents  it 
afforded  the  following  colour  reactions: — Brourine  dissolved  in 
chloroform  deep  dirty  red ;  alcoholic  hydrochloric  acid  yellow ; 
concentrated  snlpharic  acid  deep  orange  red;  concentrated 
nitric  acid  deep  red.  Treated  with  solid  iodine  some  heat  was 
developed,  but  no  marked  reaction,  the  iodine  freely  dissolved ; 
with  Frohde's  reagent  a  deep  red  was  produced,  rapidly  chang- 
ing to  deep  blue.  Sulphuric  acid  and  ferric  chloride  gave  a  dirty 
red.  Picric  acid  dissolved  in  the  oil  easily  in  the  cold.  No 
crystals  separated  on  cooling  to  P*5  0.  The  alkaloid  afforded 
marked  precipitates  with  alkaloidal  reagents  : — concentrated 
nitric  acid  yellow ;  sulphuric  acid  brown :  no  reaction  with 
ferric  chloride.  An  alcoholic  extract  was  agitated  with  ether, 
and  after  driving  off  the  ether,  the  ethereal  extract  was 
heated  with  caustic  soda,  when  an  odour  was  developed  very 
similar  to  that  of  otto  of  roses. 

FERULA  ALLIACEA,  Boiss. 

Hab«— Persia.    The  gum-resin. 

Vernacular. — Hing  {Hind.,  Beng.)f  Kiyam,  Perun-gayam 
(ram.),  Inguva  (Tel.),  Ingn  (Can.),  Vagdrni,  Hing  (Ouz.). 

History,  Uses,  &C. — The  old  Greek  and  Latin  writers 
on  Materia  Medica  mention  two  kinds  of  Silphium — one  good 
or  sweet,  and  the  other  fetid.  Theophrastus  in  his  History  of 
Plants  (vi.,  8),  speaks  of  two  varieties,  of  the  stem  and  of  the  root. 

He  says  :    ^6v  ti  dirr^p  tx^h  t6v  iUv  airo  rov  Kavkov  rhv  dt  dirh  Ttjg  ^fiyr , 

ii^Kcdiovtri  t6v  fiiv  Kavkiav  rhv  dt  ptfiay.  Dioscorides  mentions 
two  kinds,  one  coming  from  Gyrene  and  the  other  from  Asia. 
Some  consider  the  silphinm  of  Gyrene  to  have  been  entirely 
different  from  our  Asafoetida,  but  from  a  passage  in  Strabo 
this  does  not  appear  to  have  been  the  case.   He  says  : — 6  Mtfiuchs 

uX6vfjL€VO£9  6ir6s  6v  noXh  Xenrhiitvos  rov  KvprjvcuKov.      PHny's  acCOUnt  of 

silphinm  or  laserpitium  is  very  confused,  but  he  has  collected 
some  information  which  we  now  know  to  be  correct.  N.  My- 
repsicos  appears  to  be  the  first  writer  who  mentions  the  name 
aira/^Tida,  which  he  says  is  an  Italian  name  for  the  (rKopdokwrapov 
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of  the  Greeks  of  his  day.  In  the  Budens  of  Plautas  ( B.  C.  22(V) 
the  scene  of  which  is  near  Cyrene^  frequent  allusion  is  made  to 
the  growth  of  Laserpitium  there^  and  the  preparation  and  export 
of  the  gum-resin^  as  forming  the  staple  article  of  trade.  The 
Greek  and  Latin  authors  agree  in  saying  that  the  silphium  or 
laser  of  Gyrene  was  the  best,  but  from  the  works  of  Pliny  and 
Scribonius  Largus  we  learn  that  it  was  almost  if  not  quite  un- 
obtainable in  their  time.  Pliny  relates  that  a  single  plant  was 
presented  to  the  Emperor  Nero  as  a  curiosity.  The  gum  resin 
of  F.  alliacea  is  the  Hing  of  the  natives  of  India«  the  other 
kind  being  seldom  used  by  them.  In  Sanskrit  it  is  called 
Hingu^  and  is  said  to  be  so  called  from  its  killing  or  over- 
powering all  other  odours.  In  the  Nighantas  it  bears  various 
synonyms,  amongst  which  may  be  mentioned  Balhika^  "  coming 
from  Balkh**;  Ramatha,  Bhdta-nasana,  '* destroying  demons"; 
and  Snla-n^sana,  '^ removing  pain  in  the  stomach^';  it  is  de- 
scribed as  hot,  digestive,  appetizing,  pungent ;  a  remedy  for 
phlegm,  rheumatism,  gripipg,  flatulence,  diBeases  of  the  belly, 
satiety  and  worms.     It  increases  the  secretion  of  bile. 

Hindu  medical  writers  direct  it  to  be  fried  before  being  used. 
It  is  in  groat  repute  as  a  condiment  among  vegetarians,  also  as 
an  antispasmodic  in  nervous  affections;  taken  daily  it  is 
thought  to  ward  off  attacks  of  malarial  fever. 

Asafoetida  must  have  been  used  in  India  from  a  very  remote 
period,  as  the  earliest  Sanskrit  writers  mention  it. 

The  plant  is  called  Jatuka  on  Jatuka,  a  word  derived  from 
Jatu,  "  gum  or  lac '';  it  is  described  as  a  fragrant  plant.  Of 
the  Mahometan  writers  on  Materia  Medica,  Ibn  Sina  men- 
tions two  kinds  of  Asafoetida — tyib  (good)  and  muntin  (fetid), 
but  gives  no  description  of  them.  Ali  Istakhri,  who  also 
lived  in  the  10th  century,  states  that  the  drug  is  produced 
abundantly  in  the  desert  between  Sistan  and  Makran,  and  is 
much  used  by  the  people  as  a  condiment.  The  geographer 
Edrisi,  who  wrote  about  the  middle  of  the  12th  century,  asserts 
that  Asafoetida,  called  in  Arabic  Hiltit,  is  collected  largely  in 
Western  Afghanistan.    Haji  Zcin  the  druggist,  in  tho   14th 
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centnry,  tells  ns  that  the  two  kinds  of  Asafoetida  arc  produced 
by  two  different  plants,  the  black  and  the  white  Anjuddn,  and 
that  the  later  plant  produces  the  kind  known  as  tyib  (good). 
Mir  Muhammad  Mumin  of  Shiraz,  who  wrote  in  the  17th  cen- 
tury, remarks  that  the  Asafootida  known  as  tyib  has  a  reddish 
colour,  and  is  produced  by  a  plant  vulgarly  known  as  Kulah- 
par  (cap-leaf),  that  known  as  muntin  has  a  disagreeable  odour 
like  a  leek,  and  is  called  at  Ispahan  Angusht-gandah,  '^  stink 
finger/'  Aitchison,  who  travelled  in  Eastern  Persia,  and  the 
neighbouring  districts  of  Beluchistan  and  Afghanistan,  with  the 
Afghan  Boundary  Delimitation  Commission  (1884 — 85)  found 
tliat  the  name  Eema  (^)  was  applied  generally  by  the  peasan- 
try to  the  large  umbelliferous  plants  in  those  parts,  the  Asa- 
foetida  plant  being  distinguished  as  Anghuzah-kema  and  the 
Ammoniacum  as  Kandal-kema.  The  primary  meaning  of  this 
word  in  Persian  is  a  sleeve,  and  there  can  be  no  doubt  that  the 
similarity  between  the  large  sheathing  petioles  of  these  plants, 
and  the  loose  Persian  sleeve  has  suggested  the  comparison. 
It  would  appear  then  that  the  kind  of  Asafoetida  called  tyib  by 
the  Arabs  and  their  followers  is  the  drug  of  European  com- 
merce, the  produce  of  Ferula  /fle<ida,»Regel,  and  not  that  of 
F.  alliaceay  Boiss.,  which  produces  the  Hing  of  India.  In 
describing  the  medicinal  properties  of  the  drug,  the  Mahometan 
physicians  closely  follow  Dioscorides. 

The  flowering  stems  of  the  Asafoetida  plants  are  eaten  as  a 
vegetable,  as  stated  by  Pliny.  Aitchison  notices  their  use 
for  this  purpose,  and  Dr.  Peters  forwarded  to  one  of  us  the 
flowering  stem  of  F.  foetida,  Kegel,  which  ho  bad  purchased 
in  the  bazar  at  Quetta. 

Guibourt  (1850)  was  the  first  European  writer  to  point  out 
the  difference  between  the  Asafoetida  of  India  known  as  Ring 
and  that  of  the  European  Pharmacopoeias  which  is  called  in 
India,  Bingra.  Vigier,  Qommes-resmes  des  Ombelliferes  (1869) 
calls  Hing  Asafoetida  nausfeuse.  We  are  indebted  to  Mr. 
Ardeshir  Mehrban,  a  merchant  of  Yezd,  for  most  of  the  fol- 
lowing particulars  regarding  the  source   of   this   drug,  Mr. 
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Ardeshirs  having  himseU  visited  the  hills  where  the  plant 
grows,  was  able  to  speak  from  personal  observation.  The 
plant  which  produces  the  Asafoetida  used  in  India  (Darakht-i- 
Anghuzeh-i-kh^lis)  grows  wild  on  the  hills  of  Khoras&n  in  very 
stony  ground.  The  hill-men  collect  the  gum-resin,  taking  an 
advance  from  the  merchants.  The  time  for  collecting  it  is  in 
the  spring.  The  plant  is  not  nearly  so  large  as  that  which 
produces  the  Asafoetida  of  European  commerce  (Darakht-i- 
Anghuzeh-i-L£ri),  the  diameter  at  the  crown  of  the  root  being 
seldom  more  than  two  inches.  The  collectors  protect  each 
plant  by  building  a  small  cairn  of  stones  round  it ;  they  also 
remove  the  soil  from  the  upper  portion  of  the  root,  making  a 
kind  of  circular  basin.  When  the  stem  begins  to  grow  it  is 
cut  off^  and  the  upper  part  of  the  root  being  wounded,  a  small 
quantity  of  very  choice  gum  is  collected,  which  seldom  finds 
its  way  into  the  market.  Afterwards  a  slice  of  the  root,  about 
\  inch  thick,  is  removed  every  two  or  three  days  with  the 
exudation  adhering  to  it,  until  the  root  is  exhausted.  The 
collected  mass,  consisting  of  alternate  layers  of  root  and  gum- 
resin,  when  packedinskins  (in quantitiesof  about  100 lbs.)  forms 
the  Hing  of  Indian  commerce ;  it  is  imported  into  Bombay 
in  large  quantities  (about  2,500  cwts.  annually),  and  is  valued 
at  the  Custom  House  for  assessment  at  Bs.  55  per  cwt., 
commercial  Asafoetida  (Hingra)  being  only  valued  at  Rs.  20. 
Early  in  1874,  the  late  Mr.  Hanbury  was  kind  enough  to  for- 
ward to  one  of  us  the  proof-sheets  of  the  article  upon  Asa- 
foetida in  the  Pharmacographiaf  with  a  request  for  further 
information  upon  the  subject.  Unfortunately  this  could  not  be 
obtained  in  time  for  publication  in  the  first  edition  of  that 
work,  as  it  involved  sending  to  Persia  for  specimens  of  the 
plant  and  drug.  In  August,  1874,  through  the  kindness  of 
Mr.  Ardeshir  Mehrban,  the  first  box  of  specimens  was  obtained, 
collected  in  the  neighbourhood  of  Yezd.  It  contained — • 
Ist,  the  fresh  root,  with  gum-resin  adhering  to  the  broken 
portions,  and  from  which,  upon  section,  a  further  exudation 
took  place,  at  first  opaque  and  milky,  but  drying  in  the  course 
of  a  day  or  two  into  a  light   brown  translucent   substance ; 
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2}id,  the  flower  stem  with  flowers  and  very  immatare  fruit ; 
3rrf,  the  leaves.  The  plant  arrived  in  a  broken  state,  and  was 
forwarded  to  Mr.  Hanbury.  Upon  its  receipt,  he  wrote : — 
"This  morning  I  have  devoted  to  the  Asafoetida  plant,  and  to  a 
comparison  of  it  with  the  figures  and  descriptions  published 
by  Borszczow,  Balfour,  and  Hooker ;  but  to  decide  on  its  bota- 
nical name  is  at  present  a  difficult,  if  not  impossible,  task. 
I  suppose  it  to  be  either  the  Narthex  of  the  Edinburgh  garden, 
or  the  Scorodosma  of  Borszczow,  admitting  for  the  moment 
that  thes6  are  two  good  species ;  but  the  specimen  does  not 
famish  all  the  characters  requisite  for  a  strict  comparison. 
I  cannot  tell  whether  the  plant  has  the  great  sheathing 
petioles  that  form  so  striking  a  feature  of  the  Narthex,  nor  is  it 
possible  to  say  whether  the  flower  stem  bore  umbels  arranged 
in  a  tall  regular  obelisk  as  Narthex,  or  crowded  towards  the 
summit  as  in  Scorodosma.  The  foliage  might  do  for  either 
plant,  though  in  having  shorter  segments  it  better  agrees 
with  the  latter.  The  inflorescence  which  I  have  soaked  and 
dissected  consists  of  fertile  female,  and  abortive  flowers,  non^ 
staminiferous.  They  are  remarkably  glabrous,  not  pubescent, 
as  in  Borszczow's  plant ;  but  this  is  of  small  moment." 

Early  in  1875,  another  box  of  specimens,  with  ripe  fruit  and 
a  large  supply  of  leaves,  was  obtained.  In  acknowledging  it, 
Mr.  Hanbury  wrote: — '^The  box  containing  the  AsafcBtida 
plant  arrived  on  the  29th  January  in  excellent  order,  and 
its  contents  have  given  me  great  pleasure.  The  large  plant 
though  it  had  been  rudely  broken  up  and  stuffed  into  a  narrow 
space,  proved,  to  be  fairly  perfect;  and  by  soaking  in  cold 
water  I  was  able  to  restore  it  to  shape,  and  then  to  fix  it 
together  so  as  to  make  a  really  beautiful  specimen,  measuring 
three  feet  six  inches  in  height.  The  leaves,  also,  by  soaking 
them  and  taking  some  pains,  form  very  decent  herbarium 
specimens,  and  there  are  enough  of  them  to  supply  several 
collections.  But  the  chief  point  with  me  has  been  to  deter- 
mine the  plant.  From  the  foliage,  the  pink  colour  of  the  stem, 
and  the  size  of  the  fruit,  I  judged  it  might  be  the  Ferula 
alliacea  of  Boissier;  but  there  being  no  specimen  of  this  at 
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Kew,  I  had  to  transmit  a  portion  to  M.  Boissier,  in  Switzerland. 
His  reply  was  definite.  The  plant  from  Yezd  agrees  in 
foliage  exactly  with  F.  alliaceay  in  stature,  size  of  fruit,  and 
other  respects ;  but  the  fruit  has  a  broader  margin  than  in 
Jf .  Boissier^s  specimens.  However,  M.  Boissier  thinks  it  may 
be  set  down  as  that  species,  a  conclusion  in  which  I  entirely 
ttgree*  Ferula  alliacea  was  previously  known  to  me  only  by 
description.  You  will  observe  that  we  have  named  it  in  the 
Pharmacographia  as  a  possible  source  of  Asafoetida.  I  have 
thought  it  right  to  make  a  wide  distribution  oi  the  fine 
supply  of  seeds  with  which  you  have  favoured  me,  and  I  have 
therefore  sent  packets  to  the  Botanical  Grardens  of  Kew, 
Edinburgh,  Oxford,  Paris,  St.  Petersburg,  Bern,  Strassburg, 
Florence,  Pisa,  Naples,  Palermo,  Athens,  and  to  botanical 
friends  on  the  Mediterranean  Coast,  in  South  Africa,  and  a 
few  other  places.  As  the  seeds  seemed  fresh  and  good,  I  am 
in  hopes  that  many  plants  may  be  raised."* 

Chemical  composition. — According  to  Hirschsohn,  Asafoe- 
tidas  may  be  divided  into  two  groups — viz.,  those  which  yield 
umbelliferon  amongst  other  products  upon  dry  di3tillation, 
and  those  which  do  not.  The  first  group  of  umbelliferon 
yielding  samples,  to  which  the  European  commercial  Asafoo- 
tidas  belong,  is  distinguished  by  the  alcoholic  tincture  being 
precipitated  by  acetate  of  lead  and  the  fluorescence  of  the 
sulphuric  acid  solutions.  The  second  group  to  which  the  Bom- 
bay kind  belongs  are  not  precipitated  by  acetate  of  lead,  and 
their  sulphuric  acid  solutions  are  not  fluorescent.  The  turning 
of  a  red  colour  on  exposure  to  light,  and  the  malachite-green 
spots  produced  by  nitric  acid  (first  observed  by  Pliickiger)  also 
distinguish  the  common  Asafoetidas  from  the  Indian ;  it  may 
also  be  particularly  mentioned  that  stem-remains  are  found  in 
some  kinds  of  common  Asafoetida,  while  the  Bombay  kind 
always  contains  slices  of  roots. 

Petroleum-etlier,  besides  extracting  the  essential  oil,  ex- 
tracts a  non-volatile  substance   which  greases  paper.      The 

*  For  a  review  of  the  botanical   literature  of  the   Asafoetida  plants,  see 
Holmes  in  Pharm.  Journ.  3rd  Ser.  xix.,  21-34  ;  41-44;  365-368. 
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extractive  matter  can  be  used  to  distinguish  the  two  kinds  of 
Asafoetida^  and  also  to  estimate  their  worth ;  Asafoetida  of  au 
ordinary  commercial  quality  in  tears  yields  at  least  7  per  cent, 
extract  to  petroleum-ether,  lamp  at  least  5  per  cent.  The 
volatile  constituents  should  not  be  less  than  5  per  cent,  in 
tear  or  S  per  cent,  in  lump  Asafoetida.  Good  Indian  Asafoe- 
tida should  yield  at  least  1 1  per  cent,  to  petroleum-ether,  and 
this  residue  should  not  lose  more  than  6  per  cent,  when  heated 
to  120*»  C. 

FliJckiger  has  obtained  from  Hing  a  reddish  essential  oil 
having  a  specific  gravity  of  1*02  at  25  C,  and  deviating  38*8 
to  the  right,  when  examined  in  a  column  of  100  millimetres  in 
length. 

Commerce. — Hing  is  known  in  the  Bombay  market  as  Abu- 
shaherf  Hing;  it  arrives  in  skins  which  contain  about  100  lbs.; 
latterly  some  boxes  have  been  received.  The  quality  varies 
greatly,  inferior  parcels  contain  an  undue  portion  of  the 
root ;  ia  Bombay  it  is  often  still  further  adulterated  by  mixing 
it  with  gum  Arabic  in  different  proportions,  according  to  the 
priced  article  required.  To  do  this  the  package  is  broken  up 
and  moistened,  the  gum  is  then  added,  and  the  whole  trodden 
together  by  men  with  naked  feet  upon  a  mat.  When  suffi- 
ciently mixed,  it  is  sewn  up  in  skins  to  imitate  the  original 
packages.  Recently  adulteration  with  sliced  potato  has  been 
observed.  Hing  of  good  quality  is  worth  about  Rs.  80  per 
cwt.  in  Bombay. 

FERULA  FCETIDA,  Begel. 

Fig. — Benil  and  Trim.,  e.  127  ;  Trans.  Linn.  Soc.  2d.  Ser. 
Botany,  Vol.  m..  Ft.  t.,  pi  12,  13,  14. 

Hab. — Persia,  Afghanistan.     The  gum-resin. 
Vernacular. — Hing  {Hind.),  Hingra  (Guz.),  Kiyam,  Perun- 
giyam  {Tarn.),  Ingova  (Tel.),  Ingu  {Can.) 

History,  Uses,  &C.— Commercial  Asafoetida  is  collected 
from  this  plant  in  Western  Afghanistan  and  Persia;  in  May, 
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the  mature  roots  begin  to  send  up  a  flowering  stem^  which  is 
cut  oflf  and  the  juice  collected  in  the  manner  described  by 
KeBmpfer,  who  witnessed  its  collection  in  the  province  of 
Laristan  in  Persia.  It  was  long  supposed  that  commercial 
Asafoetida  was  the  produce  of  F.  Narthexy  Boisd.^  a  Tibetan 
plant  which  was  discovered  by  Falconer-  in  Astor,  but  there  is 
no  evidence  of  the  drug  ever  having  been  collected  from  it. 
In  May,  1884,  Dr.  Peters,  of  the  Bombay  Medical  Service,  when 
stationed  at  Quetta,  observed  the  flowering  stem  of  an  Asafoetida 
plant  which  was  being  ofiered  for  sale  in  the  bazar  as  a  vege- 
table by  the  Kakar  Pathans.  Specimens  which  he  kindly 
forwarded  to  one  of  us  were  identified  by  Mr.  E.  M.  Holmes  as 
F.fcetida,  Kegel.  Dr.  Peters  also  found  the  dried  root  of  the 
same  plant  in  the  drug  shops,  and  learned  that  it  was  the 
plant  from  which  Asafoetida  was  collected  in  Western  Afghan- 
istan, These  facts  were  confirmed  by  Aitchison  in  May  1885, 
both  as  regards  the  source  of  commercial  Asafoetida,  and 
the  use  of  the  flower  stalk  as  a  vegetable.  In  his  report  upon 
the  Botany  of  the  Afghan  Delimitation  Commission,  he 
remarks : — ''  In  all  stages  of  its  growth,  every  part  of  the 
plant  exudes  upon  abrasion  a  milky  juice,  which  is  collected 
and  constitutes  the  drug  of  commerce.  The  stem  in  a  young 
state  is  eaten  raw  or  cooked. '^  Aitchison  says  that  a  red  clay 
called  Tawah  (tj^^)  is  mixed  with  the  gum-resin  at  Herat,  a 
statement  which  is  only  applicable  to  the  kind  of  Asafoetida 
known  in  commerce  as  Kandahari  Ring,  to  be  presently 
noticed.  Concerning  the  Laristan  plant  we  are  still  without 
exact  information,  but  we  think  it  will  prove  to  be  F.  fcetida. 
The  remarks  made  respecting  the  use  of  Asafoetida  by  the 
natives  of  India  under  F,  alliacea  are  more  or  less  applicable 
to  the  present  article,  which  is  often  imposed  upon  the  poorer 
classes  as  a  substitute  for  the  more  expensive  Hing.  In  modern 
European  medicine,  Asafoetida  is  used  as  a  stimulant  and 
antispasmodic  in  chronic  bronchitis,  hysteria  and  tympanitis  \ 
it  is  often  administered  in  the  form  of  enema,  as  it  is  apt  to 
give  rise  to  a  sense  of  weight  and  heat  in  the  stomach  when 
given   by   the  mouth.     Dr.    Paolo    Negri   has  reported   the 
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raoceesfol  treatment  of  two  cases  of  abortion  with  Asafodtida 
administered  to  the  extent  of  one  gram  daily.  In  the  first 
case  the  woman  had  aborted  twice  and  in  the  second  four 
times ;  both  patients  were  free  from  syphilitic  taint^  and  no 
caose  for  the  abortion  conld  be  detected. 

Description. — ^The  best  Hingra  occars  in  tears  or  flat 
pieces,  upon  the  under-surface  of  which  particles  of  sand  often 
adhere;  the  external  surface  is  yellowish ;  but  the  fresh  frac- 
ture is  of  a  pearly  white,  which  by  exposure  to  the  air 
becomes  bright  pink  and  finally  dirty  yellow.  Inferior  samples 
consist  of  agglutinated  tears,  with  a  certain  proportion  of 
moist  brown  clammy  gum-resin  filling  up  the  interspaces 
between  them.  Sometimes  the  Asafoetida  which  comes  from 
Persia  is  a  homogeneous  soft  white  mass  like  clotted  cream  ; 
these  parcels  upon  exposure  to  the  air  develop  an  unusually 
bright  pink  colour.  The  drug  has  a  powerful  but  not  purely 
alliaceous  odour,  and  a  bitter  acrid  taste. 

Microscopic  strncture. — ^In  the  root,  portions  of  which  may 
sometimes  be  obtained  from  a  mass  of  second  sort  Asafoetida, 
there  may  be  seen  a  perfectly  regular  arrangement  of  the 
zones,  contrasting  strongly  with  the  root  of  F.  alliacea.  It  is 
like  that  root  remarkable  for  very  large  laticiferous  vessels, 
but  these  are  distributed  symmetrically,  the  largest  occupying 
the  outer  radius  of  the  section. 

Chemical  composition. — Asafoetida  consists  of  resin,  gum 
and  essential  oil,  in  varying  proportions,  but  the  resin  gene- 
rally amounting  to  more  than  one*half.  The  authors  of  the 
Pharmacographia  say : — 

''As  to  the  oil  we  have  repeatedly  obtained  from  6  to  9  per 
cent,  by  distilling  it  from  common  copper  stills.  It  is  light 
yellow,  has  a  repulsive,  very  pungent  odour  of  Asafoetida, 
tastes  at  first  mild,  then  irritating,  but  does  not  stimulate  like 
oil  of  mustard  when  applied  to  the  skin.  It  is  neutral,  but 
after  exposure  to  the  air  acquires  an  acid  reaction  and  different 
odour ;  it  evolves  sulphuretted  hydrogen.  In  the  fresh  state, 
the  oil  is  free  from  oxygen ;  it  begins  to  boil  at  135°  to  140** 
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C*,  but  with  contiiiued  evolation  of  hydrogen  snlphide,  so  thai 
we  did  not  sacceed  in  preparing  it  of  constant  composition, 
the  amount  of  sulphur  varying  from  20  to  2o  per  cent. 

•'We  found  it  to  have  a  sp.  gr.  of  0951  at  25®  0.,  and  a 
strong  dextrogyrate  power.  If  a  drop  of  it  is  allowed  to  float 
on  water  it  assumes  a  fine  violet  hue  on  exposure  to  the 
vapours  of  bromine. 

•'  The  essential  oil  of  Asafoetida  submitted  to  fractional  dis* 
tillation  yielded  uh,  at  300®,  a  considerable  proportion  of  a 
most  beautifully  blue-coloured  oil.  By  very  cautiously  oxidiz- 
ing the  crude  oil,  we  obtained  a  small  amount  of  extremely 
deliquescent  crystals  of  a  sulphonic  acid.  Sodium  or  Potas- 
sium decomposes  the  oil  with  evolution  of  gas^  forming  Potas- 
sium sulphide  ;  the  residual  oil  is  found  to  have  the  odour  of 
cinnamon. 

"  The  resin  of  Asafoetida  is  not  wholly  soluble  in  ether  or  in 
chloroform^  but  dissolves  with  decomposition  in  warm  concen- 
trated nitric  acid.  It  contains  a  little  Ferulaic  acid,  crystal- 
lizing  in  iridescent  needles^  soluble  in  boiling  water;  it  is 
homologous  with  eugetic  acid. 

'^  Fused  with  potash,  ferulaic  acid  yields  oxalio  and  carbonic 
acids,  several  acids  of  the  fatty  series  and  protacatechuic  acid. 
The  purified  resin  treated  in  like  manner  yields  resorcin; 
and  by  dry  distillation,  oils  of  green,  blue,  violet,  or  red 
tint,  besides  about  J  per  cent,  of  Umbelliferon,  O^H^O'.'* — 
(Pharmacographia,  2nd  Ed,,  p.  818).  B.  Schmidt  (Archiv.  dor 
Pharm.  (3)  xxiv.,  534,  535,)  has  extracted  small  quantities 
of  Vanillin  from  Asafoetida  by  the  following  process: — ^The 
powdered  Asafoetida  was  repeatedly  exhausted  with  ether,  the 
filtrate  shaken  up  with  concentrated  hydrogen  sodium  sulphite 
solution,  and  the  liquid  thus  obtained  supersaturated  with 
dilute  sulphuric  acid*  After  expelling  sulphurous  anhydride, 
the  extraction  with  ether  and  subsequent  treatment  was  repeated, 
and  a  third  extraction  made.  After  removing  the  ether  by 
distillation,  the  resulting  vanillin  was  dissolved  in  water,  and 
the  filtered  solution  allowed  to  evaporate  over  sulphuric  acid ; 
well  formed  crystals  were  thus  obtained. 
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Kandahari  Hing. — ^This  substance  appears  to  have 
been  qaite  unknown  in  Europe,  until  brought  to  the  notice 
of  Professor  fliickiger  and  the  late  Mr.  Hanbury  by  one  of 
us.  We  have  not  as  yet  been  able  to  obtain  authentic  speci- 
mens of  the  plant,  but  for  the  following  reasons  we  consider 
it  likely  that  it  will  prove  to  be  the  same  as  that  which  pro- 
duces the  officinal  drug : — 

1.  Bellow  mentions  a  very  high-priced  Asafoetida  obtained 
by  wounding  the  leaf-bud  of  the  plant  which  produces  ordinary 
Asafoetida ;  our  article  is  generally  mixed  with  numerous  leaf- 
buds,  which  have  evidently  been  cut  off  by  a  sharp  knife ;  its 
price  is  also  much  higher  than  that  of  any  other  kind. 

2.  When  examining  a  number  of  bales  of  common  Asa- 
foetida from  Kandahar,  we  found  some  of  them  to  contain  par- 
ticles of  the  more  expensive  drug,  and  a  large  quantity  of 
what  appeared  to  be  gum-resin  in  a  transition  stage  between 
the  transparency  of  Kandahar  Hing  and  the  opacity  of  the 
commercial  article. 

8.  A  portion  of  root  found  in  a  bale  of  Kandahar  Hing 
agreed  exactly  with  a  piece  obtained  from  a  bale  of  common 
asafoetida. 

4.  Aitchison  describes  the  juice  of  F.  fcetida  as  a  thick 
gummy  reddish  substance,  and  notices  its  adulteration  with 
red  clay ;  this  adulteration  is  only  found  in  bedes  of  Elandahari 
Hing. 

Kandahari  Hing  comes  to  Bombay  in  small  quantities ;  it  is 
sewn  up  in  goat  skins,  forming  small  oblong  bales,  with  the  hair 
outside.  When  it  first  arrives  it  is  in  moist  flaky  pieces  and 
tears,  from  which  a  quantity  of  reddish-yellow  oil  separates  on 
pressure ;  the  gum-resin  also  is  of  a  dull  reddish-yellow  colour, 
soft,  and  somewhat  elastic,  with  an  odour  recalling  that  of 
garlic  and  oil  of  caraways.  By  keeping,  it  gradually  hardens 
and  becomes  brittle  and  of  a  rich  r^-brown  colour ;  the  odour 
also  becomes  more  purely  alliaceousy  and  approaches  that  of 
the  commercial  kind.  This  kind  of  Hing  is  almost  entirely 
consumed  in  Bombay  by  the  manufacturers  of  adulterated 
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asafoetida,  its  strong  odoar  and  flavour  make  it  especially 
valuable  for  tliis  purpose,  The  average  value  is  Rs.  25  per 
8urat  maund  of  37^  Ibs.^  but  as  the  bales  often  contain  masses 
of  a  red  clay,  the  actual  price  of  the  clean  gum-resin  is  much 
higher. 

Commerce. — Hingra  arrives  in  Bombay  from  Persia  and 
Afghanistan.  The,  Persian  is  produced  in  ihe'  province  of 
L6rist&n,  and  is  known  to  Persian  merchants  as  Anghnzeh*i- 
Lari ;  it  often  arrives  in  a  moist  condition,  but  soon  hardens. 
The  latter  comes  from  the  country  about  Herat  vid  Kandahar, 
and  is  generally  hard  and  dry.  Very  fine  samples  in  tears  are 
not  uncommon.  The  stony  asafoetida  described  by  Pereira  is 
also  met  with  in  India ;  it  is  simply  a  mixture  of  very  fluid 
common  asafoetida  with  the  white  sandy  soil  of  the  country  in 
which  the  plant  grows ;  it  fetches  a  very  low  price,  and  as  far  as 
we  can  make  out,  the  mixture  is  made  more  for  convenience  of 
carriage  than  for  the  purpose  of  deception.  Besides,  when  the 
juice  is  unusually  fluid,  it  runs  out  upon  the  surrounding  ground 
and  becomes  mixed  with  the  sand.  The  imports  of  Hingra 
into  Bombay  are  about  2,500  cwts.  annually  from  Persia  and 
Afghanistan.  Value  Rs.  10  to  20  per  maund  of  37^  lbs.  The 
total  imports  of  Asafobtidaof  all  kinds  into  British  India  during 
the  last  five  years  have  been  37,306  cwts.,  the  aggregate 
exports  have  only  been  2,014  cwts. 

FERULA  GALBANIFLUA,  Boiss  et  Buhse, 

Fig.— Trans. Li7in.Soc.  2dSer.  Bot.  Vol.  iiu,Pt.  i,,16,16, 17. 

Hab. — Persia.     The  gum-resin. 

Vernacular. — Jawashir  {Arab.,  Ind.  bazars),  Gaoshir,  Barz- 
had,  Biriz  (Pers.). 

History,  Uses,  &C. — Besides  the  plant  which  is  placed 
at  the  head  of  this  article,  Boissier  makes  another  species, 
F.  rubricaiilis,  to  grow  in  Persia.  Borszczow,  however,  regards 
it  as  only  a  variety  of  F.  galbanijlua.  He  states,  though  not 
from  personal  observation,  that  its  gum-resin,  which  constitutes 
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Persian  gal  ban  nm  is  collected  for  commercial  purposes  rouTul 
Hamatian.  Aitchison  says  tbat  F,  galbaniHua  is  called  in  the 
Badghis  territory  near  Herat  /?afZra-A"^ma,  and  that  the  f  :'e8h  plant 
has  au  odour  like  celery.  The  gum-resin  which  usually  exudes 
from  cracks  at  the  base  of  the  stem  is  called  by  the  peasantry 
Shilfn-i-harzad  or  Barzadi^gaoshlr  or  jaw  a  shir ;  it  is  said  to  be 
^veu  to  parturient  women,  and  to  be  hung  round  the  house  to 
keep  evil  spirits  away  at  the  time  of  parturition. 

Persian  brokers  in  Bombay  state  that  the  galbanum  plant  is 
?ery  abundant  between  Shiraz  and  Kirman,  and  there  would 
aeem  to  be  n(5  reason  to  doubt  that  the  Indian  market  is  partly 
supplied  from  that  district. 

The  old  Hindu  writer.^  makeino  mantion  of  galbanum;  Ainslie 
found  that  the  Tamil  physicians  were  unacquainted  with  it. 
In  m.my  Mahometan  works  the  notices  of  galbanum  appear 
to  have  boon  copied  from  Greek  writers,  the  synonyms  given 
being  generally  Barzad  and  Kinneh,  but  Haji  /fein  in  the  Tkhti- 
arat,  A.D.  13C8,  describes  two  kinds  of  the  drug, — one  hard 
and  whitish,  and  the  other  soft  and  yellow,  like  honey;  the 
latter,  he  says,  is  called  J^kushi  at  Shiraz. 

The  author  of  the  Makhz^n-el-Adwiya,  speaking  of  Barzad, 
says  it  is  called  Kinneh  in  Arabic,  Khalbani  in  Greek,^  and 
Bireja  or  Ganda-biroza  in  [Iindi|  and  is  the  produce  of  an 
nmbelliferous  plant  like  that  which  produces  Sagaponum  ;  but, 
he  adds,  that  the  drug  which  he  has  met  with  in  India  under 
these  names  is  the  produce  of  a  tree  called  Deodar  growing 
in  the  North  of  India.  His  experience  accords  with  that 
of  the  present  day,  the  oiily  Ganda-biroza  obtainable  being 
the  turpentine  of  Vinus  hngifolia.  In  India  Persian  galba- 
num is  known  as  Jaw^shir ;  on  referring  to  the  Makhzan  we 
find  this  word  explained  as  an  Arabic  corruption  of  the  Per- 
sian Gaoshir.  The  author  says,  that  it  is  a  fetid  gum-resin, 
and  describes  its  collection   from  an  umbelliferous  plant,  its 

♦  Conf.  Dios.  ircpi  xa^i^a*"?^  iii»  ^ ;  Theoph.   H.  P.  ix  ,   1  ;  Phny    12 
5«;  24,  13. 
II.— 20 
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appearance^  Ac,  and  with  regard  to  it8  properties  informs  us 
that  it  is  attenaant,  detergent^  antispasmodic  and  expectorant, 
and  is  prescribed  in  paralytic  affections,  hysteria,  chronic 
bronchitis  and  asthma,*  also  on  account  of  its  supposed 
stimulant  action  upon  the  uterus.  Externally  it  is  used  as  a 
plaster.  In  short,  he  enumerates  the  uses  to  which  galbanum 
is  generally  applied.  It  appears  then  that  the  Mahometan 
physicians  of  the  East  have  been  in  doubt  as  to  the  identity 
of  the  Persian  Jawdshir  and  the  galbanum  of  Greek  writers. 
In  India  galbanum  is  little  used,  the  bulk  of  what  is  imported 
into  Bombay  being  sent  to  Egypt  and  Turkey  as  Jawdshir. 
It  is  hardly  necessary  to  add  that  those  writers,  who  have 
identified  Jawiishir  with  Opoponax  can  never  have  seen  the 
latter  drug.     We  have  never  met  with  Opoponax  in  India. 

Description. — Persian  galbanum  as  met  with  in  the 
Indian  market  is  a  yellow  or  greenish  yellow  semi-fluid  sub- 
stance having  an  odour  between  that  of  Levant  galbanum 
and  sagapennm;  it  is  generally  mixed  with  portions  of  the 
stem,  flowers,  and  fruit  of  the  plant :  in  some  samples  the  out- 
line of  separate  tears  may  bo  traced.  When  kept  for  some 
time  it  gradually  becomes  quits  hard  and  dry.  Occasionally 
samples,  which  seem  to  have  been  collected  in  a  different  man- 
ner, find  their  way  to  India :  these  contain  slices  of  root  and 
gum-resin  in  hard,  dry  tQars,  like  that  of  Levant  galbanum. 

Chemical  cumposiiion. — According  to  Hirschsohn,  good 
Persian  galbanum  should  yield  to  petroleum  spirit  not  less 
than  65  per  cent,  consisting  of  volatile  oil  and  resin,  tho 
average  yield  of  Levant  galbanum  being  between  60  and  63 
per  cent.  The  amount  of  ash  in  Persian  galbanum  should  not 
exceed  4  per  cent.,  being  less  thai>  the  ash  of  ordinary  lump 
Levant  galbanum  by  2  per  cent.  The  best  Levant  in  tears 
gives  the  same  ash  as  clean  Persian.  As  a  qualitative  re- 
action to  distinguish  the  varieties  of  galbanum,  hydrochloric 
acid  can  be  used,  as  it  colours  the   Persian  resin   yellow-red 

*  The  Jaw&shir  pill  often  prescribed  in  asthma  consists  of  equal  parts 
uf  Jav^^s>hir  and  colocynth  pnlp  rubbed  up  with  honey. 
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passing  into  red,  and  the  Levant  diflferent  shades  of  violet. 
The  petroleam  spirit-extracts  from  the  Persian  sorts  give 
with  nitric  acid  a  rose-red  colour;  those  from  the  Levant 
sorts  different  shades  of  violet.  Bromine  vapour  colours  the 
Persian  weakly  or  intensely  violet,  but  the  Levant  yellow. 

The  ether-resin  from  both  kinds  of  galbanum  upon  boliing 
with  water,  gives  indications  of  umbelliferon.    • 

As  to  the  origin  of  galbanum,  the  author  believes  from  its 
varied  behaviour  with  reagents,  the  different  action  of  the 
volatile  oils  upon  polarized  light,  and  the  different  proportions 
of  volatile  oil  to  the  gum-resin,  that  it  is  derived  from  differ- 
ent plants.  He  also  points  out  that  the  Levant  galbanum 
occurring  in  commerce  contains  no  fruit  and  seldom  stalks,  but 
always  slices  of  root,  whilst  the  Persian  galbanum  always  con- 
tains fruit  and  stalks. 

According  to  Messrs.  Schimmel  &  Co.,  galbanum  oil  is  of 
a  pale  yellow  colour,  and  possesses  a  pronounced  odour  of  the 
gum.  Its  specific  gravity  at  15®  C.  is  0*914;  it  boils,  appa- 
rently without  decomposing;  between  165®  and  300®, 

A  sample  of  galbanum,  collected  from  F.  galbanijlua  in 
Persia  by  Aitohison,  and  examined  by  E.  G,  Baker  in  1886, 
gave  the  following  results  : — 

Volatile  oil         3-108 

Resin  soluble  in  ether  ...         ...         ...         61  200 

„         „  alcohol  7576 

Gum  soluble  in  water  ...         ...         ...         17*028 

Insoluble  matter  ...         ...         ...         J 0*560 


99*472 


Sulphuric  acid  coloured  the  gum-resin  a  dark  brown ;  cold 
hydrochloric  acid  hardly  affected  it,  but  when  boiled  the 
naixture  turned  a  dirty  red  colour,  which  was  not  altered  by 
alcohol.  A  small  portion  of  gum-resin  boiled  in  water  and 
allowed  to  cool  gave  on  the  addition  of  ammonia  a  faint  blue 
fluorescence  indicating  the  presence  of  umbelliferon ;  it  con- 
tained no  sulphur.     { Pharm.  Journ,,  1886,  p.  468.) 
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Ciynimerce, — Galbauum  is  imported  from  Persia  into  Bora- 
bay.  It  is  collected  in  the  Hari-rnd  Valley  and  Bddgliis 
(Aitchv{(m) ;  it  is  also  said  to  be  collected  between  Shiraz  and 
Kirmdn.  The  imports  are  very  irregular,  most  of  it  is  re- 
exported to  Egypt  and  Turkey.  Average  value,  Rs.  8  per 
mauud  of  37^  lbs. 

DOREMA  AMMONIACUM,  Don. 

Yig.— Trans,  Linn.  Soc.  2nd  Ser.  BU.  Vol.  iii.  Pt  %,,  23, 
24,  25  ;  Jaub.  et  Spach.  Ill  PL  Or.  L,  L  40. 

Hab. — Persia^  Afghanistan.     The  gum-resin. 

Vernacular. — Ushak  {Arab,,  Pers.,  Indian  bazars),  Kandal 
(Afghan). 

History,  Uses,  &C. — This  plant  and  D.glabiMm,  Fisch 
et  Mey,,  both  natives  of  Persia,  are  known  to  produce  a  gum- 
resin,  but,  according  to  Aitchison,  that  of  the  former  plant  is 
alone  collected.  Of  the  latter  plant  he  says :  It  yields  a  yellow 
gum-resin  ;  but  I  did  not  hear  of  its  being  collected ;  it  is  called 
Kema-i-dsp  (horse  Kema).  Dioscorides  speaks  of  ammonia- 
cum  as  the  juice  of  a  narthex  growing  about  Gyrene  in  Libya,* 
and  it  appears  to  have  derived  its  name  from  the  temple  of 
Aramon,  Pliny  t  derives  it  from  ^Ammos/  sand.  Most  Greek 
and  Latin  writers  on  medicine  mention  its  use  in  fumigation, 
and  speak  of  it  as  Thus  Libyeum,  Ammoniacum  thymiana,  or 
Ammonincum  suffimen.  This  kind  of  ammoniacum  has  now 
been  ascertained  to  be  the  gum-resin  of  Ferula  Tingitana, 
Linn.,  which  grows  in  Morocco.  It  was  probably  the  only 
kind  known  in  Europe  in  olden  times.  {Confer.  Pharmaco- 
graphia,  p,  288.)  The  time  when  Persian  ammoniacum  first 
came  into  use  cannot  be  exactly  fixed. 

*  Diosc.  TTfpt  afAfici>vMKov^  iii.,  89.  It  had  a  reputation  as  a  resolvent,  espe- 
cially in  enlargements  of  the  liver  and  spleen.  Scrib.  Cotnp.  128,  131. 
Persian  ammoniacum  has  a  similar  reputation  in  India. 

t   24,  14. 
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lb  is  not  mentioned  by  the  Greeks  or  Romans.  Ibn  Siua 
states  tlmt  Ushak  is  the  gum  of  tiie  Tarthdth^  and  is  called 
Lazak-el-dahab  (=xpv(roKoXXa)^  becaase  it  is  used  in  gilding.  His 
ammoniacura  is  doubtless  Persian,  like  that  of  Abu  Mansur 
Mowajik,  a  Persian  physician  of  the  eleventh  century,  and  of 
Ansari  of  the  middle  of  the  fourteenth  century.  The  latter 
writer  states  that  the  Shirazi  name  for  Ushak  is  Badran.  In 
Bokhara  the  gum-resin  bears  the  name  Kandal.  According  to 
BuDge  and  Bienert,  the  same  name,  and  Kama,  are  given  to 
the  plant  in  Per9ia.  Aitchison^  who  observed  the  plant  in  the 
Hari-rud  valley,  found  it  to  be  known  to  the  natives  as  XJahak 
and  Eaudal-kema.  He  remarks :  ^'  No  sooner  is  the  fruit  well 
formed  and  beginning  to  ripen  than  the  plant  is  attacked  by 
some  boring  insect,  which  causes  the  milky  juice  to  escape. 
This  dries  into  hard  blocks^  frequently  enclosing  the  fruit.** 

According  to  Borszczow,  D*  Ammoniacum  is  called  by  the 
Kirghises  Bal-kurai  or  •*  Honey-cane.'*  The  author  of  the 
Makhzan-'eUAdwiya  says  that  Ushak  is  an  Arabic  corruption 
of  the  Persian  Uehnah  or  Ooshahj  and  that  the  drug  is  also 
called  Khalbani,  and  in  Arabic  Ushajj,  Wushajj,  Wushok  and 
Lazak-eldahab.  He  gives  the  Greek  names  as  Athanikun, 
Ammoniakun  and  Parnaksh,  the  Egyptian  as  Kinna,  Shak  and 
Ealakh,  and  the  Indian  as  Kandar.  Some  Persian  writers 
give  Tarthdth  as  the  Arabic  and  Samgh-i-bal-i-sh(rin  as  the 
Persian  name.  According  to  the  dictionaries,  Bal  is  the  Per- 
sian for  Tarthdth.  .  B^ghdadi  tells  us  that  Tarthdth  is  not  the 
same  as  ammoniacum.  In  Bombay  the  current  Persian  name 
is  Ushak.  Mahometan  works  on  Materia  Medica  describe  the 
drug  as  discutient  and  attenuant ;  for  more  particular  opinions 
respecting  it  the  reader  may  consult  the  M  akhzan-el-Adwiya, 
article  Ushak.  Sanskrit  writers  do  not  mention  it.  Besides 
the  gum-resin,  the  root  of  D.  Ammoniacum  is  largely  imported 
into  Bombay,  and  is  one  of  the  substances  used  by  the  Parsees  as 
incense  under  the  name  of  Boi,  a  word  cognate  with  JBw,  or  Bo, 
fragrance.  It  is  popularly  spoken  of  as  a  wood.  Thfere  can  be 
little  doubt  that  the  use  of  this  substance  as  an  incense  must 
date  from  a  very  remote  period,  otherwise  the  modern  Parsees 
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would  not  be  at  the  trouble  of  importing  it  into  India. 
Mr.  K.  R.  Oama  informs  us  that  the  **  wood  of-  fragrant 
trees  "  is  mentioned  in  the  Avesta  as  a  class,  and  that  one  wood 
in  particular  is  named,  *'  Hadha  Ndeptanam,"  which  would 
mean  translated  into  Persian,  ''Hamisheh  naft,"  always  moist, 
i,e,y  green.  He  says :  "  In  modern  days  we  identify  this 
wood,  most  likely  mistakenly,  with  Pomegi*anate  wood."  It 
would  appear  then,  that  there  is  no  specific  description  of  Boi 
in  the  Avesta,  but  that  it  is  traditionally  understood  to  be  one 
of  the  fragrant  woods  mentioned  therein.  It  is  this  root  which 
was  some  years  ago  exported  to  Europe  as  Bombay  Sumbul, 
after  having  been  cut  up  and  impregnated  with  musk.  When 
old  and  worm-eaten  it  becomes  of  a  loose  and  spongy  texture, 
and  might  easily  be  mistaken  for  Sumbul  by  a  superficial 
observer. 

Description.  —  Bombay  is  the  chief  mart  for  ammoniacum, 
and  it  is  her^  that  the  original  packages  which  come  from  the 
Persian  Gulf  ports  are  opened  and  sorted  for  the  various  markets. 

The  bales,  generally  of  matting  or  coarse  canvas,  frequently 
contain  all  parts  of  the  plant  broken  up  and  encrusted  with  t]ie 
adherent  exudation.  Seed  in  the  mature  state  is  separated  in 
large  quantities,  and  is  readily  eaten  by  cattle.  It  would 
appear  then  that  the  collection  takes  place  after  the  plant  has 
matured  its  fruit,  and  that  hardly  any  <ittempt  is  made  by  the 
collectors  to  separate  the  plant  from  the  gum-resin ;  the  latter 
exudes  from  every  part,  even  the  fruit  is  coated  with  it,  and 
perforated  by  insects  in  the  same  manner  as  the  stem. 

Ammoniacum  is  usually  sorted  into  three  qualities — large 
tears,  middle-sized  tears,  and  small ;  the  last  kind  is  often 
carelessly  picked,  and  contains  dirt  and  other  refuse.  If  the 
drag  is  kept  in  Bombay  during  the  monsoon,  the  tears  get 
soft  and  unite  into  a  lump. 

The  roots  vary  in  size,  the  largest  being  three  inches  in  dia- 
meter at  the  crown ;  they  are  generally  more  or  less  forked ; 
the  root  bark  is  thin  and  papery  like  that  of  the  Sumbul,  but 
the  root  itself  is  compact,  and  has  a  resinous  section.     A  small 
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specimen^  powdered  and  exhansted  with  boiling  water,  yielded 
about  one  oance  of  dark-eoloored  ammoniacam. 

Chemical  eomposiiion, — The  following  acconnt  is  extracted 
from  the  Pharmaeographia  • — **  Ammoniaeum  is  a  mixture  of 
volatile  oil  with  resin  and  gum.  We  obtained  only  ^  per  cent, 
of  oil,  which  we  find  to  be  dextrogyrate ;  we  failed  in  obtaining 
a  terpine  from  it. 

"  The  volatile  oil,  which  is  lighter  than  water,  and  has  the 
precise  odonr  of  the  drug,  contains,  according  to  our  experi- 
ments, no  sulphur;  a  similar  observation  was  made  by  Przecis- 
zewski.  Vigier,  who  obtained  the  oil  to  the  extent  of  1*8  per 
ceut.  by  distilling  the  gum-resin  with  water,  asserts  that  it 
bhckens  silver,  and  that  by  oxidation  with  nitric  acid,  he 
detected  in  it  sulphuric  acid.  He  states  that  with  hydrochloric 
acid,  the  oil  acquires  a  fine  violet  tint,  passing  by  all  shades  to 
black;  we  failed  in  obtaining  this  coloration.  By  diluting  the 
oil  with  bisulphide  of  carbon,  and  then  adding  mineral  acids, 
we  observed  only  yellow  coloration.  The  oil  diluted  with 
alcohol  acquires  a  red  hue  with  ferric  chloride. 

*'  The  resin  in  amraoniacura  usually  amounts  to  about  70 
per  cent.  It  is  sepai-able,  according  to  Przeciszewski,  into  two 
snbstances — the  one  a  resin  having  acid  properties,  the  other 
an  indifierent  resin.  He  asserts  that  the  indifferent  resin 
when  heated  yields  sulphuretted  hydrogen.  Our  own  experi- 
ments failed  to  show  the  presence  of  sulphur  in  the  crude 
drug;  and  the  same  negfttive  result  has  been  more  recently 
obtained  in  some  careful  experiments  by  Moss.  Water,  when 
boiled  with  the  resin,  acquires  a  yellow  hue  and  slightly  acid 
reaction ;  the  liquid  assumes  an  intense  red  coloration  on 
addition  of  ferric  chloride. 

*' Amraoniacum  yields  no  umbelliferon;  when  melted  with 
canstic  potash  it  affords  a  little  resorcin.  The  mucilaginous 
matter  of  the  drug  consists  of  a  gum  readily  soluble  in  water, 
and  a  smaller  quantity  of  about  4  of  an  insoluble  part,  no  doubt 
identical  with  that  occurring  in  Asafcetida  and  galbanum.  The 
aqueous  solution  of  the  gum  of  auimouiacum  is  very  slightly 
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levogyre.'^  {Confer,  Hirschsohn  Phar.  Zeitscrift/iir  Ru^sland, 
April  15,  1875,  p.  225.) 

Commerce. —  All  the  Aramoniacura  which  jeacfaes  Bombay 
conies  from  Persja. 

Value,  about  Re.  i  per  lb. 

The  root  is  also  imported  from  Persia.  Value,  Rs.  4  to 
Rs.  5  per  Bombay  maund  of  28  lbs, 

DOREMA  AUREUM,  Stocks. 
Fig. — Hooker's  Jour,  of  Boiany,  iv.,  p.  149. 

Hab. — Beluchistan. 

The  gam* resin  of  this  plant,  gathered  by  Dr.  Stocks  in 
Bc^lucliistan,  is  described  as  being  an  opaque  cream  coloured 
substance,  closely  resembling  in  taste,  smell  and  general 
appearance  the  ammoniacum  of  commerce.  We  have  made 
enquiries  for  it  in  the  Sind  ba/^ars,  but  cannot  find  that  it  is 
anywhere  an  article  of  commerce. 

SAGAPENUM. 

Vernacular. — No  Indian  names.  Sagbinaj  {Arab,  Indian 
bazars) 9  Iskabinah  (Pers.). 

History,  Uses,  &C. — This  drng  is  supposed  to  be  the 
^uice  of  Ferula  Szovitsiana,  DC,  but  there  appears  to  be  no 
record  of  its  collection  from  that  plant.  Aitchison  speaks  of 
F.  Szoviisiaua  as  a  rigid  herb,  scarcely  two  feet  high;  commoa 
in  the  stony  country  and  gravelly  plains  of  the  Hari-rud  valley, 
the  root  stock  of  which  possesses  a  slight  odour  of  asafoetida. 
The  fruit  frequently  present  in  commercial  sagapenuro  is  simi- 
lar in  shape  to  that  of  F.  galbanijlaa,  but  larger  and  of  a 
yellow  colour. 

Sagapenum  was  known  to  the  Greeks,  and  through  them 
the  early  Arabian  writers  probably  became  acquainted  with  its 
medicinal  properties.  Dioscorides  speaks  of  it  as  the  juice  of 
a  ferulaceous  plant  growing  in  Media^  and  says  that  it  has  an 
odour  between  that  of  silphium  and  galbanum,  whence  we  may 
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infer  (Juit  the  odoar  of  silphiam  was  alliaceons.  Pliny  says  that 
it  is  nsed  to  adalterate  laser  and  galbannm.  We  see  jio  reason 
to  suppose  that  the  ancient  Hindus  knew  the  drng,  altbongb 
Eandel  is  in  some  books  given  as  the  Sanskrit  and  Hindi  name 
for  it.  The  anthor  of  the  Mahhzan'^hAdxoiya  gives  a  sufficiently 
accurate  description  of  Sagbinaj,  and  tells  us  that  it  is  obtained 
from  the  district  of  Mah,  near  Ispahan.  Persian  brokers  in 
Bombay  state  that  the  drug  brought  to  this  market  is  collected 
in  the  oonntry  between  Shiraz  and  Eirmltn.  It  is  necessary 
to  remark  that  Persian  Sagapenum  is  distinctly  different  from 
what  is  known  as  Levant  Sagapenum.  Mahometan  physi- 
cians consider  Sagapenum  to  be  attenuant  and  resolvent; 
when  combined  with  purgatives  it  is  thought  to  exert  its 
resolvent  power  upon  every  part  of  the  system,  removing 
noxious  humours ;  they  also  value  it  as  an  anthelmintic  and 
emmenagogue.  For  a  full  account  of  the  diseases  in  which 
it  is  prescribed,  we  must  refer  the  reader  to  the  Makkzan-eU 
Adwiya,  article  Sagbinaj.  A  sagapenum  pill  is  often  pre^ 
scribed  in  flatulent  dyspepsia;  it  contains  equal  parts  of  Aloes^ 
Sagapenum,  Bdellium  and  Agaric.  Two  to  three  dirhems 
are  to  be  taken  with  warm  water. 

Description, — Sagapenum  generally  arrives  in  Bombay 
in  masses  weighing  from  four  to  ten  pounds,  tied  np  in  coarse 
cloth,  but  occasionally  parcels  consisting  of  fine,  dry,  separate 
tears  are  seen. 

The  masses  are  made  up  principally  of  tears,  which  being 
mixed  with  a  proportion  of  soft  gum-resin,  adhere  together, 
forming  a  brownish-yellow  cake  ;  when  fresh  some  of  the  tears 
have  a  greenish  tinge,  and  are  more  or  less  opaque,  but  by 
keeping  they  all  become  brownish -yellow  and  translucent. 
The  dry  tears  are  always  of  a  brownish-yellow. 

Tho  odour  is  distinctly  alliaceous,  but  in  other  respects  is 
much  like  that  of  Persian  Galbanum. 

Chemical  composition. — Persian  Sagapenum  and  Persian 
Galbanum  closely  resemble  each  other,  and  the  same  may  be 
fiaid  of  Levant  Sapagonum  and  Levant  Galbannm.  As  charac- 
II.— 21 
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tors  for  disiingaishing  Sagapeam  from'  Galbannm  may  be 
used — (1^)>  the  presence  of  salpliar  in  Sagapennm ;  and 
(2nd)y  fcheir  behaviour  towards  petroleum  spirit,  Persian  Saga- 
penum  yielding  to  it  2  to  5  per  cent,  and  Levant  6  to  12  per 
cent,  of  resin,  whilst  the  resinons  residue  from  Persian  Gal- 
bannm amonnts  at  the  most  to  0*2  to  0*3  per  cent,  and  that 
from  Levant  Galbannm  to  1  per  cent.  (Confer.  Hirschsohn 
Phar.  Zeitachrift  fur  RuaaUmd,  April  15,  1875,  p.  225.) 

Commerce, — The  qaantity  annually  imported  into  Bombay 
varies  greatly ;  most  of  it  goes  to  London.  It  is  seldom  to  be 
obtained  in  the  retail  shops.    Value,  Be.  i  to  Re.  f  per  lb. 

ARALIACEiE. 

Many  species  of  Aralia  are  cultivated  in  gardens  in  India 
on  account  of  their  foliage.     Loureiro  tells  us  that  they  are 
used  medicinally  in  Gochin-Ghina,  and  are  aperient,  diuretic  and 
diaphoretic.    The  famous  Oinaeng  of  China  is  derived  from 
this  family,  and  our  Indian  gardeners  have  discovered  antifeb- 
rile properties  in  Aralia  Chiilfoylia,  which  they  have  named 
Tdpmdri,  /'  fever  killer."    We  have  found  that  a  syrup  pre- 
pared from  the  loaves  is  a  useful  expectorant  in  cough.    The 
leaves  of  most  of  the  Aralias  have  a  strong  odour  of  Ivy  when 
crushed.     A,  Guilfoylia  is  the  Frutex  aqiLosua  femina  of  Rum- 
phius   (YI.>   51),  who  states  that  it  reduces  heat   in    fever. 
Aralia  Pseudo-ginseng,  Benth.,  Wall.  PL  As.  Bar.  ^.  ]37»is 
a  native  of  Nepal,  Sikkim,  Bhotan  and  the  Khasia  mountains. 
Mr.  C.  B.  Clarke  considers  it  to  be  doubtfully  separable  from 
the  true  Ginseng  of  Japan,  Panax  Ginseng,  C.  A.  Meyer,  which 
differs  by  having  broader,  more  obovate,  less  bristly  leaves^ 
and  not  by  the  characters  relied  on  by  Meyer.    The  Indian 
examples  show  every  form  of  root  stock  and  tuber  attributed 
specially  to  P.  Ginseng  and  to  P.  quinquefolius,  Linn. ;  the 
scale  at  the  base  of  the  stem  is  persistent  even  in  some  of 
Wallich's  specimens.    {Fl.  Br.  India,)  Ginseng  enjoys  in  its 
native  country  the  reputation  of  a  panacea,  and  especially  of 
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being  aphrodisiac.  The  affectioiis  for  the  cure  of  which  il 
ia  moat  esteemed,  are  sach  as  are  usually  treated  by  aromatic 
stimolante,  iucluding  dyspepsia,  vomitiug,  and  nervous  affec- 
tions. It  is  used  as  a  masticatory  and  also  in  infusion^  and  is 
occasionally  brought  to  India  by  the  Chinese. 

Description. — Ginseng  root  is  fusiform,  4  to  6  inches 
long,  with  a  rounded  head,  closely  annulate,  and  with  few 
wrinkles  above,  dividing  below  into  two,  or  occasionally  three, 
branches  of  even  size.  The  branches  are  not,  or  are  but 
slightly,  annulate,  and  are  longitudinally  wrinkled.  The  root 
is  externally  of  a  brownish-yellow  colour,  internally  white, 
breaks  with  a  short  and  mealy  fracture,  and  has  a  faint  sweetish 
odour  and  a  sweet  slightly  aromatic  taste.  The  transverse 
section  shows  a  thick  bark,  with  numerous  scattered  brown- 
red  resin-cells,  and  in  older  roots  is  radially  striate  from  the 
bast-wedges ;  it  is  separated  by  a  brown  cambium-line  from 
the  central  portion,  which  consists  of  linear  wedge-shaped 
yellowish  wood-bundles  and  broad  medullary  rays. 

Chemical  eomposiiion. — Besides  starch,  gum,  albumen,  and 
resin,  S.  S.  Garrigues  (1854)  isolated  a  sweet  principle,  pana* 
quUon,  C**H*^0^,  by  adding  to  the  syrupy  infusion  a  QonceA- 
trated  solution  of  sodium  sulphate  and  dissolving  the  preci- 
pitate in  alcohoL  It  is  yellow,  amorphous,  sweet,  insoluble  ip 
ether,  and  precipitated  by  tannin.  Concentrated  sulphuric 
acid  dissolves  it  with  a  purple-red  colour,  converting  it  at  the 
same  time  into  panaeon,  CH'^0*,  which  is  white,  tasteless, 
and  insoluble  in  water  and  ether,  but  soluble  in  slcohoh^Stille 
and  Maisch.) 

We  have  examined  the  leaves  of  AraliaOuUfoyliaf  which 
have  an  odour  like  foenugreek,  due  to  an  odorous  principle 
which  was  dissolved  out  by  ether  and  stronger  alqohol, 
but  could  not  be  obtained  by  distillation.  The  distillate  was 
slightly  acid,  and  contained  a  white  fatty  substance  like  a 
•stearopten  having  quite  a  distinct  odour  from  that  of  the 
drug.  The  aqueous  solution  of  the  ethereal  extract  was 
viscid,  partly  soluble  in  water>  and  the  portion  soluble  gave 
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the  nsnal  reactions  for  an  alkaloid*  The  alcoholic  extract  watf 
very  sweet  and  contained  a  large  quantity  of  a  body  readily 
reducing  Fehling^s  solution;  the  extract  also  contained  an 
organic  acid  and  ammonia^  an  alkaloid^  and  a  soluble  chloride 
in  the  portion  soluble  in  water.  The  resinous  part  of  this 
extract  insoluble  in  water  formed  a  gelatinous  rnagma  with 
that  menstruum,  and  instantly  dissolved^  without  deepening 
of  colour,  with  the  aid  of  an  alkali.  The  aqueous  extract  was 
sweet  and  had  the  peculiar  odour  of  liquorice.  It  contained 
sugar  and  an  organic  acid  similar  to  that  found  in  the  spirit 
extract;  it  gave  a  precipitate  without  colour  with  ferrio 
chloride,  mixed  clear  with  gelatine,  and  precipitated  with  tho 
mineral  acids  as  a  jelly-like  substance*  The  ash  amounted  to 
15*2  per  cent.,  and  consisted  mainly  of  alkaline  salts.  The 
alkaloid  contained  in  theso  leaves  is  not  bitter. 

COENACEffi 

ALANGIUM  LAMARCKII,  Thwaitea. 

Fig.-^Wight  Ic,  <.  194;  III.,  L  96;  Bheede  HoiL  Mai.  iv.,  U. 
17,  26. 

Hab. — ^Throughout  India.  The  roots,  bark,  seeds,  and 
leaves. 

Vernacular. — Dhera,  Akola,  Ankul  {Hind,),  Ankul  {Ouz.), 
Ankoli  {Mar,),  Ankalige  {Can,),  Bagh-ankura,  Dhaldkura 
{Beng.),  Azhinji-maram,  Alangi  {Tam.\  Uduga-chettu,  Anko- 
lam-chettu  {Tel.). 

History,  Uses,  &C. — This  tree,  in  Sanskrit  Ankota, 
Nikochaka,  and  Gupta-sneha,  '*  the  oil  of  which  is  hidden,"  is 
described  in  the  Nighantas  as  bitter,  mucilaginous,  pungent, 
light  and  aperient;  it  expels  worms,  wind,  phlegm  and  poison. 
The  fruit  is  cold  and  sweet,  and  begets  phlegm,  it  is  strength- 
ening and  aperient,  and  cures  wind,  bile,  inflammations, 
phthisis  and  skin  diseases.  Bheede  says : — "  Casterum  arbor 
heec  varias  ob  causas  emblema  Regies  majestatis  Malabarensibus 
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habetar^  qoamm  pradcipoa  est,  quod  flores  diademaii  Imperiali 
haad  abaioiiles,  rigidis  inhereant  spinis.  Insaper  succua  ex 
arboris  radioe  expressaSy  et  exhibitas  vermes  necat,  nee  non 
bilioBOB  ao  pitnitosos  hnmores  per  alvam  expargat,  et  aquas 
hydropicoram  docit/^ 

Mr.  Moodin  Sheriff  has  drawn  attention  to  the  emetic  pro- 
perties of  the  bark  in  the  Pharmacopceia  of  India.  He 
says : — ^^  It  has  {Proved  itself  an  efficient  and  safe  emetic  in 
doses  of  fifty  grains;  in  smaller  doses  it  is  nauseant  and  febri* 
ftige.  The  bark  is  very  bitter,  and  its  repute  in  skin  diseases 
is  not  without  foundation.  If  it  is  continued  for  a  sufficient 
period  its  influence  over  them  is  greater  than  that  of  Calotropis 
gigantea.'*  Mr.  Moodin  Sheriff,  in  a  further  report  upon  this 
drug  (1883),  states: — "It  is  a  good  substitute  for  Ipecacuanha, 
and  proves  useful  in  all  diseases  in  which  the  latter  is  indi* 
cated,  except  dysentery.  As  a  diaphoretic  and  antipyretic  it 
has  been  found  useful  in  relieving  pyrexia.  Dose  as  a  nauseant, 
diuretic  and  febrifuge,  6  to  10  grains  of  the  root  bark ;  as 
an  alterative,  2  to  5  grains ;  it  is  given  in  leprosy  and  syphilis ; 
the  natives  consider  it  to  be  alexiteric,  especially  in  cases  of 
bites  from  rabid  animals/^ 

Dr.  S.  Arjun  (Bomb.  Ih*ugSf  p.  70,)  states  that  the  leaves 
are  used  as  a  poultice  to  relieve  rhenmatio  pains. 

The  reports  of  several  medical  officers  are  quoted  by 
Dr.  Watt  in  his  Dictionary  of  the  Economic  Products  of  India, 
but  none  of  them,  except  Mr.  Moodin  Sheriff,  appear  to  speak 
from  personal  experience. 

Description. — Boot  heavy,  wood  close-grained,  yellow, 
having  an  oily  appearance ;  it  and  the  bark  turn  of  a  dirty- 
green  colour  on  being  touched  with  a  solution  of  perchloride 
of  iron.  The  bark  is  of  a  cinnamon-brown  colour,  the 
external  surface  separating  in  thin  corky  flakes, '  which  are 
studded  with  small  circular  warts.  The  inner  layers  are  com- 
pact and  of  the  same  colour.  Taste  bitter>  odour  rather  nau- 
seous.   The  fruit  is  astringent  and  acid,    g   by  |  of  an  incb^ 
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bl«ok^  closely  pubescent  or  finally  glabrous  ;  endocarp  bony. 
The  leaves  are  3 — 6.  by  1 — 2  inches^  oblong  or  elliptic^  acute 
or  subobtnse,  base  unequal,  above  nearly  glabrous  with  pube- 
scent nerves,  beneath  hairy  and  often  witJi  tufts  of  hair  or 
hollow  glands  in  the  axils  of  the  primary  nerves. 

Chemical  composition. — The  most  interesting  principle  pre- 
sent in  the  roots,  is  a  very  bitter  non-crystallizable  alkaloid 
which  we  have  provisionally  called  Alangine.  It  is  soluble  in 
alcohol,  ether,  chloroform,  and  acetic  ether,  and  practically 
insoluble  in  water.  With  the  mineral  acids,  and  with  acetic, 
tartaric*  and  oxalic  acids  we  failed  in  obtaining  crystallizable 
salts.  From  an  alcoholic  solution,  on  spontaneous  evaporation, 
it  occurs  as  a  yellowish,  varnish-like  deposit  wholly  destitute 
of  any  crystalline  structure.  From  an  acid  solution  it  is  pre- 
cipitated in  white  flocks  by  the  addition  of  alkaliesy  and  with 
the  ordinary  alkaloidal  re-agents  it  affords  marked  precipitates. 
With  concentrated  sulphuric  acidj  alone  or  with  the  addition 
of  potassium  bichromate,  no  special  colour  reactions  were 
observed.  Frohde's  re-agent  gave  an  indigo-blue  coloration  in 
the  cold,  and  on  gently  heating  and  then  cooling  a  very  light 
brilliant  blue  resulted.  With  nitric  acid  a  reddish  brown 
solution  was  yielded*  and  on  gently  warming  it  nitrous  fumes 
Were  evolved  and  the  liquid  became  lighter  in  colour.  A 
platinum  salt  was  prepared  which  contained  2C*703  per  cent 
of  platinum  on  the  salt  dried  at  100^  G. 

CAPKIFOLIACE^. 
VIBURNUM  FCETIDUM,  Wall. 
Fig.— TToZZ.  PL  As.  Bar.,  Vol.  i.,  t.  61. 

Hab. — Burma*    Cultivated  in  India.    The  leaves. 
Vernaculao'. — Narvel  (Jfor.),  Naruval  (Can.). 

History,  Uses,  &C. — Though  a  native  of  Burma  this 
shrub  is  foipid  in  cultivation  throughout  Western.  India. 
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li  i^pears  to  be  oonfoimded  witb,  and  to  be  used  for  the 
nine  purposes  as  Premna  eariaeea,  Clarke,  and  other  strong- 
Bmelling  Premnas  which  bear  the  Sanskrit  names  of  Sriparna 
and  Jaya^  How  and  when  F.  fceiidum  was  introduced  into 
India  is  unknown ;  it  seldom  flowers  and  fruits  here*  It  is 
eostomary  for  Hindu  women  who  have  been  confined  to  hang 
a  branch  over  the  door  of  the  room  in  which  they  lie^  as  a 
protection .  against  evil  spirits  and  post-partam  hsamorrhage. 
Another  superstition  is,  that  if  seven  pieces  of  the  stem  of  this, 
plant  are  knotted  into  a  thread  made  from  cotton  picked  by  a 
vii^in,  the  necklace  thus  formed  will  cure  scrofulous  glands. 
A  cake  made  from  the  flour  of  eighteen  different  kinds  of 
grain  with  Narvel  juice,  is  scraped  while  hot  on  one  side,  well 
moistened  with  the  juice  and  applied  to  the  head  in  headache* 
A  wineglassful  of  the  juice  of  the  leaves  is  administered  inter- 
nally in  monorrhagia  daily,  also  inpost-partum  hsBmorrhage. 
It  is  remarkable  that  V.  prunifolium,  an  American  plants  is 
also  said  to  be  useful  in  all  uterine  diseases  characterised  by 
loss  of  blood  and  in  threatened  abortion.  (Cf.  Les  Nouveaux 
Bemedes.  Sept.  8,  1888 ;  Etude  sur  Vemploi  therapetdique  du 
Viburnum  prunifolium,  par  le  Dr.  Debierre.) 

Two  of  the  Viburnums  are  common  garden  shrubs  in 
Earope,  V.  Opvlua  and  F.  tinus,  the  former  is  probably  the 
BpmmaKot  of  Theophrastus ;  the  fruit  is  edible.  The  cultivated 
variety  of  this  plant  is  the  Gueldres  Rose,  in  which  the  flowers 
form  a  white  bfdl.  The  latter  is  the  well  known  Laurestine. 
F.  Opulus  is  said  to  have  the  same  medicinal  properties  as 
F.  prunifolium.  {Purdy,  On  the  use  of  V.  Opulus  in  dysmenor- 
fhcRaand  uterine  pain*    New  York  Med.  Joum.,  Nov.  1882.)    • 

Description. — A  shrub,  leaves  variable,  usually  ovate- 
lanceolate,  serrated,  length  1|  to  2  inches^  flowers  small, 
greenish  white,  berries  small,  ovoid,  and  of  a  vivid  red  colour. 
All  parts  of  the  plant  have  a  powerful  unpleasant  odour  like 
that  of  Premna  integrifolia. 

Chemical  composition. — The  vibumic  acid  of  Kramer  (1844) 
obtained  from  the  bark  of    V.  Opulus  was  proved  by  Monro 
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(1845)  to  be  identical  witH  valerianic  acid.  The  vibumin  oi 
Kramer  is  a  light  yellowish  substance  or  whitish  powder  of  a 
neutral  reaction,  and  of  a  pnrely  bitter  taate ;  it  is  slightly 
soluble  in  water  and  more  freely  so  in  alcohol.  Enz  (1863) 
found  in  the  fruit  of  V*  Lantana,  a  hygroscopic  neutral  bitter 
principle  readily  soluble  in  water,  also  valerianic^  acetic^  tar- 
taric .and  tannic  acids* 

The  odorous  principle  of  the  leaves  of  V.fcetidum  is  removed 
by  distillation  in  the  form  of  fetid  volatile  oil,  separating  from 
the  distillate  in  white  greasy  flakes  neutral  in  reaction.  The 
decoction  remaining  in  the  retort  had  a  nauseous  animal-like 
odour,  and  when  filtered,  showed  the  presence  of  much  muci- 
lage by  giving  gelatinous  precipitates  with  ferric  chloride,  lead 
acetate  and  alcohol.  Ether  removed  the  fetid  principle  toge- 
ther with  chlorophyll,  some  resinous  matter,  and  a  trace  of 
alkaloid  from  the  dried  and  powdered  leaves.  The  alcoholic 
extract  was  sweet,  with  a  peculiar  sharpness  on  the  palate,  and 
was  acid  in  reaction.  The  aqueous  solution  of  this  extract 
gave  abundant  precipitates  with  potassio-mercuric  iodide,  iodine 
solution,  tannin  and  ferrocyanide  of  potassium,  indicating  the 
presence  of  an  alkailoid,  which  was  subsequently  confirmed  by 
separating  it  from  this  solution  by  the  cautious  addition  of 
ammonia  or  caustic  soda.  Ammonia  added  to  its  solution 
caused  a  precipitate  of  cross-shaped  crystals ;  soda  threw  down 
the  alkaloid  as  a  whitish  powder,  which  agglutinated  into  a 
brown  mass  soluble  in  excess  of  the  alkali  The  alkaloid  had  a 
peculiar  sharp  taste,  was  soluble  in  ethylic  and  amylic  alcohol 
and  chloroform,  and  slightly  in  water  and  ether.  It  formed  a 
crystalline  sulphate,  hydrochlorate  and  nitrate.  It  gave  no 
peculiar  colour  reactions  with  the  strong  mineral  acids,  but 
dissolved  in  nitric  acid»  and  the  solution  when  evaporated  left 
a  mass  of  crystals  which  had  a  fragrant  odour  when  mixed  with 
water.  The  alkaloid  fused  into  a  reddish  mass  when  heated, 
and  gave  oflf  alkaline  fumes.  The  leaves  left  12*25  per  cent,  of 
white  ash  when  completely  ignited. 
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RUBIACE^. 

ANTHOCEPHALUS  CADAMBA,  Miq, 

Fig.— Bedrf.  FL  Sylv.  127,  t.  35  ;  Korth.  VerL  Nat  Gesch. 
Boi.  154,  t.  48.     Wild  Cinchona  {Eng.). 

Hab. — Himalaya  to  Ceylon,  wild  or  cultivated.     The  fruit 
and  bark. 

Vernacular. — Kadamb  (EiiuL,  Beng.),  Kalamb,  Nhyu  (Mar.), 
Vella-kadamba  (Tarn.),  Kadainbe  (TeL),  Kadavfila-mara  (Can,). 

History,  Uses,  &C. — This    tree  is  sacred  to   Kali  or 
Parvati,  the  consort  of  Sivaj  it  is  the  Arbor  Oenerationis  of  the 
Maratha  Kunbis,  and  a  branch  of  it  is  brought  into  the  house 
at  the  time  of  their  marriage  ceremonies.     The  tree  is  planted 
near  villages  and  temples,  and  is  held  to  be  sacred.     In  Sans- 
krit it  is  called  Kadamba  or  Kalamba,  and  has  also  many 
synonyms,suohas  Si«M-]9aia,  protecting  children';  flaZi-pnt/a, 
*  dear  to  agriculturists/  &c.     The  Kadamba  blossoms  at  the 
end  of  the  hot  season,   and  its  night-scented  flowers  form  a 
large,  globular,  lemon-coloured  head,   from  which  the  white 
clubbed  stigmas  project.     They  are  compared  by  the  Indian 
poets  to  the  cheek  of  a  maiden  mantling  with  pleasure  at  the 
approach  of  her  lover,   and  are  supposed  to  have  the  power 
of  irresistably  attracting  lovers  to   one  another.    This  idea 
is  expressed  in  the  following  couplet  of  the   Saptasatika  of 
Hala  : — "  Sweet-heart,  how  I  am  bewitched  by  the  Kadamba 
blossoms,  all  the  other  flowers  together  have  not  such  a  power. 
Verily  Kama  wields  now-a-days  a  bow  armed  with  the  honey 
balls  of  the  Kadamba.*'    The  flowers  are  fabled  to  impregnate 
with  honey  the  water  which  collects  in  holes  in  the  trunk  of 
the  tree.     Beal,  in  his  Catena  of  Buddhist  scriptures  from  the 
Chinese^  informs  us  that  according  to  the  Dirghagama  Sutra, 
to  the  east  of  mount  Sume  rises  a  great  king  of  trees  called 
Kadamba;  in  girth  seven  yoganas,  height  a  hundred  yoganas, 
and  in  spread  fifty  yoganas.     M.  S^nart  {Essai  mr  la  legendo 
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du  Buddha)  says  : — "  L'arbre  de  Bouddha  sort  spontanfeient 
d'un  noyau  de  Kadamba  d^pos^  dans  le  sol ;  en  an  moment, 
la  terre  se  fend^  une  poasse  paralt,  et  le  g^ant  se  dresse 
ombrageant  une  circonf6rance  de  trois  cents  coud^s.  Lies 
fruits  qu^il  porte  troublent  l^esprit  des  adversaires  du  Buddha 
centre  lesqnels  les  D^vas  d^cbafneiit  toutes  les  f ureurs  de  la 
tempdte."  {De  Oubematia.)  The  fruit,  which  is  about  the 
size  of  a  small  orange,  is  eaten  by  the  natives  and  is  con- 
sidered to  be  cooling  and  a  destroyer  of  phlegm  and  impuri- 
ties of  the  blood.  The  bark  is  considered  to  be  tonic  and 
febrifuge,  and  its  fresh  juice  is  applied  to  the  heads  of  infants 
when  the  fontanelle  sinks ;  at  the  same  time  a  small  quantity 
mixed  with  cumin  and  sugar  is  given  internally.  In  inflam- 
mation of  the  eyes  the  bark-juice  with  equal  quantities  of 
lime-juice,  opium  and  alum  is  applied  round  the  orbit. 

Description. — The  bark  taken  from  the  larger  branches 
occurs  in  thick  flat  pieces,  the  external  surface  is  grey  and 
studded  irregularly  with  small,  prominent  corky  lentidels ;  it 
shows  numerous  and  extensive  light  brown  scars  caused  by  the 
separation  of  portions  of  bark  due  to  the  development  of  corky 
layers  in  its  substance.  The  inner  surface  and  substance  of 
the  bark  is  red  and  fibrous.     Taste  bitter  and  astringent. 

Chsmical  composition, — ^The  bark  gave  9*8  per  cent,  of  ash 
and  18  per  cent,  of  alcoholic  extract.  The  former  contained 
calcium  carbonate  from  the  reduction  of  the  oxalate  present  in 
the  bark,  and  the  latter  contained  an  astringent  principle. 
The  extract  soluble  in  water  was  red  in  colour,  and  gave  a  green 
precipitate  with  ferric  chloride,  a  bulky  flesh-coloured  precipi- 
tate with  gelatine,  and  a  brick-red  deposit  with  iodine  solution. 
Treated  with  caustic  alkali,  a  yellowish  brown  liquor  was 
obtained,  which  gradually  assumed  a  deep  red  and  gave  off  the 
odour  of  cinchona  bark  solutions  when  treated  under  the  same 
conditions.  Boiled  with  dilute  sulphuric  acid  for  one  hour  a 
red  deposit  occurred  in  the  decoction.  The  extract  insoluble  in 
water  was  for  the  most  part  soluble  in  diluted  alkali  with  a 
rich  red  colour  and  a  slight  blue  fluorescence.     The  solution 
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precipitated  with  an  acid^  and  the  red  magma  separated  and 
treated  with  lime  water,  aflForded  to  the  solvent  no  principle  in- 
soluble when  acidified.  The  astringency  of  the  bark  is  due  to 
an  acid  similer  to  cinchotannic  acid,  and  the  drug  contains  a 
ready  formed  oxidation  product  of  the  nature  of  cinchona  red. 
No  alkaloidal  principle  is  present. 

ADINA  CORDIFOLIA,  Hooh.  /. 
Fig. — Brand.  Far.  Fl,  t.  33;  Roxb.  Cor.  PI  I.,  t  53. 

Hab. — Throughout  the  hilly  parts  of  India.     The  bark. 

Femacttiar— Haldu,  Hardu,  Karam  {Hind,),  Bangka,  Keli- 
kadam  (Beng,)t  Manja-kadambe  {Tarn,),  Paspu-kadambe,  Du- 
dagu  {Tel.)y  Hedde,  Yettega  {Can,),  Hedu  {Mar.), 

History,  Uses,  &C  — This  tree  is  regarded  by  the 
Hindus  as  a  species  of  Cadamba,  and  is  the  Dhar^-kadamba 
or  Ealambaka  of  Sanskrit  writers.  It  is  well  known  in  all  parts 
of  India  for  its  bitter  medicinal  bark,  and  valuable  yellow 
wood,  which  is  used  for  many  industrial  purposes.  The  bark 
is  a  popular  febrifuge  amongst  the  agricultural  classes^  and 
ground  into  a  paste  with  water  it  is  much  used  as  a  local  appli- 
cation to  the  sores  and  galls  to  which  draught  cattle  are 
subject.  It  is  considered  to  be  antiseptic  and  to  prevent  the 
generation  of  worms  in  sores. 

Description. — The  bark  occurs  in  thick  curved  pieces, 
externally  light  grey  or  dirty  white,  darkly  shaded  from  the 
growth  of  a  small  Hepatica  on  its  surface.  Its  inner  surface 
and  substance  is  reddish-brown  and  fibrous.  Taste  bitter  and 
astringent. 

Chemical  composition. — The  bark  contains  the  same  con- 
stituents as  that  of  AnthocepJialus  Cadamba.  The  red-coloured 
tincture  gave  82  per  cent,  of  dried  extract,  calculated  on  the 
powdered  bark.  This  extract  contained  an  astringent  acid 
Hke  cinchotannic  acid,  a  red  oxidized  product,  a  fluorescent 
bitter  principle,  but  no  alkaloid.  Starch  and  calcium  oxalate 
were  present  in  the  inner  layers  of  the  bark,   and  calcium 
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carboaat^  constitated  the  greater  portion  of  the  10*4  per  cent. 
of  ash  obtained  on  combustion. 

UNCARIA  GAMBIER,  Boxb. 

Fig. — Etmter  in  Trans,  Linn*  Soc.  ix,y  218,  t.  22  ;  Korth. 
Verh.  Nat.  Gesch.  BoL,  t.  34 ;  Bentl.  and  Trim.,  139.  The 
extract,  Gambier,  Pale  catechu  (Eng.),  Gambir  cubique  (Fr.). 

Hab.— Malacca,  Penang,  Singapore.  The  extract  of  the 
leaves,  and  young  shoots. 

Vernacular. — Chini-Katha  or  Kath,  &c.  (Ind.)  In  the  In- 
dian languages  it  bears  the  same  name  as  Acacia  Catechu,  with 
the  addition  of  the  adjective  Chinese. 

History,  UseSy  &C. — We  meet  with  no  account  of  this 
substance  in  Hindu  or  Mahometan  works  on  Mat<5ria  Medics. 
Anslie  mentions  the  drug,  but  he  appears  to  have  been  very 
imperfectly  acquainted  with  it,  as  in  his  first  volume  he  des- 
cribes the  different  kinds  of  catechu  found  in  Southern  India 
without  noticing  Gambier.  (Materia  Indica,  II.,  p.  105.) 
Fliickiger  and  Hanbury  in  their  Pharmacographia  remark 
that: — "If  we  may  credit  Rumphius,  it  would  seem  that  the 
important  manufacture  of  Gambier  had  no  existence  at  the 
commencement  of  the  last  century.  As  to  ^  Gutta  G^mbier,^ 
his  statements  are  scarcely  in  accord  with  those  of  more  recent 
writers.  We  may,  however,  remark  that  that  name  is  very  like 
the  Tamil  Katta  Kambu,  signifying  catechu,  which  drug  is 
sometimes  made  into  little  round  cakes,  and  was  certainly  a 
large  export  from  India  to  Malacca  and  China  as  early  as  the 
16th  century.  That  Gambier  was  unknown  to  Europeans  long 
after  the  time  of  Bumphiu^,  is  evident  from  other  facts. 
Stevens,  a  merchant  of  Bombay,  in  his  Compleat  Ouide  to  the 
Eastern  India  Tradey  published  in  1766,  quotes  the  prices 
of  goods  at  Malacca,  but  makes  no  allusion  to  Gambier.  Nor 
is  there  any  reference  to  it  in  Savary's  Dictionnaire  de  Com' 
merce  (Edn.  of  1750),  in  which  Malacca  is  mentioned  as  the 
great  entrepSt  of  the  trade   of  India  with  that  of  China  and 


Digitized  by  VjOOQ IC 


RUIilACEJf;.  17;^ 

Japan.  The  first  account  of  Garabier  known  to  us,  was  com- 
municated to  the  Batavian  Society  of  Arts  and  Sciences  in  * 
1780,  by  a  Dutch  trader  named  Oouperus.  This  person  nar- 
rates how  the  plant  was  introduced  into  Malacca  from  Pontjan 
in  1758,  and  how  Gambier  is  made  from  its  leaves;  and  names 
several  sorts  of  the  drug  and  their  prices.  In  1807  a  descrip- 
tion of  *  the  drug  called  Gutta  Gambier/  and  of  the  tree  from 
which  it  is  made,  was  presented  to  the  Linnean  Society  of 
London  by  William  Hunter."  A  good  description  of  the 
raanufacture  of  Gambier  will  be  found  in  the  Pharmacograjyhia. 
The  process  consists  in  boiling  the  leaves  and  young  shoots 
and  evaporating  the  liquor  until  it  crystallizes. 

Pescription. — Gambier  is  an  earthy-looking  substance 
of  light  brown  hue,  consisting  of  cubes  about  an  inch  each 
side,  more  or  less  agglutinated,  or  it  is  in  the  form  of  entirely 
compact  masses.  The  cubes  are  externally  dark  reddish  brown 
and  compact,  internally  of  a  pale  cinnamon  hue,  dry,  porous, 
friable,  devoid  of  odour,  but  with  a  bitterish  astringent  taste, 
becoming  subsequently  sweetish. 

Under  the  microscope  the  cuhes  of  Gambier  are  seen  to  con- 
sist of  very  small  acicular  crystals.  (Pharmacographia,)  Gam- 
bier is  also  imported  into  India  in  the  form  of  small  lozenges. 

Chemical  composition, — In  chemical  composition  Gambier 
agrees  with  Kutch.  {See  Acacia  Oatechu.)  Gambier  from 
Singapore  has  lately  been  exported  in  a  damp  condition 
causing  great  inconvenience  in  the  trade.  Mr.  W.  N.  Evans 
has  analysed  some  authentic  field  and  trade  samples  with  the 
following  results : — 

Gambier  Trade 

.from  field.  Gambier. 

Tannin 11-48  1468 

Organic  matter    8011  42*26 

Water  53-39  81-89 

Ash   4-46  6-34 

Loss 0*56  4-88 
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A.  substance  named  Than^  used  to  adulterate  kutch  in 
Burma,  was  investigated  by  Dr.  Romania  in  1888.  Than  is 
a  red-coloured  gum  or  mixture  of  gums,  insoluble  in  spirit^  and 
having  no  action  on  polarized  light.  Under  some  circumstances 
it  ferments  and  evolves  gases*  It  contains  no  leather  forming 
property,  but  is  thrown  down  by  gelatine  and  alum ;  if,  however, 
this  precipitate  is  boiled  in  water,  the  than  is  dissolved. 
{Ohem.  Examiner* 8  Report,  1888.) 

Commerce, — Gambier  is  imported  into  India  from  Singa- 
pore in  large  baskets.  The  exports  of  Kutch  and  Gambier 
from  India  are  more  than  300,000  cwts.  annually. 

Value,  Rs.  4  to  Rs.  6  per  Surat  maund  of  37i  lbs. 

CINCHONA  SUCCIRUBRA,  Pavon. 

Flg.-^HowardU  Illustrations,  Neuva  Quinologia.  p.  7.  Red 
bark, 

Hab. — Slopes  of  Chimborazo,  S.  America.  Cultivated 
in  Southern  India,  Sikkim  and  Ceylonf 

CINCHONA  OFFICINALIS,  Hooker. 

Fig.— Bo<.  Mag.  5364.  The  Loxa,  Crown,  Condaminea 
or  pale  bark  of  commerce. 

Hab. — Ecuador  and  Peru.  Cultivated  on  the  Nilgiri 
Hills, 

C.  CALISAYA  {Wedd.)  and  var.  LEDGERIANA. 

Fig. — Howard's  Quinology^  pp.  4,  6,  6.  The  Calisaya, 
Ledger,  or  yellow  bark  of  commerce. 

Hab. — Bolivia  and  Southern  Peru.  Cultivated  in  Sikkim 
and  Southern  India. 

History,  Uses,  &C, — Cinchona  bark  was  introduced 
into  Europe  in  the  1 7th  century,  when  it  was  brought  over 
by  Jesuit  missionaries  from  America.  The  Countess  of  Chin- 
chon,  the  wife  of  a  Viceroy  of  the  Spanish  colony  of  Peru, 
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bad  been  cared  of  an  attack  of  fever  by  its  ase,  hence  the 
early  names  of  the  medicine  were  Peruvian  or  Jesuit's  bark 
and  Countess's  powder.  The  trees  yielding  this  bark  wera 
not  discovered  until  a  century  later,  when  La  Condamine  and 
Jussieu,  members  of  a  French  exploring  party,  obtained  some 
plants.  Linnaeus  established  the  botanical  genus  Cinchona 
in  1 742.  Peruvian  bark  was  acknowledged  as  a  most  valuable 
medicine  soon  after  its  introduction  into  Europe,  and  the 
consumption  rapidly  increased,  but  no  care  was  spent  over 
the  preservation  of  the  natural  forests  in  South  America.  It 
would  appear  that  the  Jesuits  in  Peru  about  1650  began 
to  distribute  the  bark  to  those  of  their  fraternity  stationed  in 
other  parts  of  the  world,  as  was  their  usual  practice  upon 
the  discovery  of  any  new  article  of  economic  value.  In  this 
manner  it  probably  reached  India  noc  long  after  its  discovery 
in  America. 

After  its  admission  in  1677  to  the  London  Pharmacopceia, 
it  was  necessarily  sent  out  to  the  physicians  of  the  English 
East  India  Company.  Its  use  must  have  spread  rapidly,  as  in 
1770  we  find  a  description  of  it  under  the  English  name  of 
bark  {^^)  in  the  Makhzan-el-Adwiya  of  Mir  Muhammad 
Husain,  showing  that- it  was  already  well  known  to  the  native 
physicians.  He  describes  it  as  a  bark  resembling  Cassia  bark 
but  of  a  darker  colour,  and  remarks  that  its  medicinal  proper- 
ties are  said  to  have  been  discovered  in  Peru  by  a  sect  of  Chris- 
tians called  Jesuits,  who  first  broaght  it  to  Europe,  and  for 
this  reason  it  bears  the  name  of  Jesuit's  bark.  It  is  also 
called  Kina  Kina.  He  correctly  describes  its  use  as  an  anti- 
periodic,  and  pronounces  it  to  be  hot  and  dry  in  the  second 
degree.  Quinine  appears  to  have  been  first  used  in  India  in 
1826;  the  records  of  the  Government  Medical  Store  Department 
show  that  the  Government  of  Bombay  purchased  for  trial  ia 
that  year  a  small  quantity  of  the  new  medicine  at  the  rate  of 
£28-10-8  per  lb.  from  Mr.  Sprague,  a  chemist  and  druggist, 
who  had  recently  opened  a  shop  in  Bombay. 

The  demands  for  Cinchona  and   Quinine   from   India  soon 
became    so    large    that    Dr.    Boyle,  botanist   to  the  Indian 
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Government^  fearing  that  the  supply  might  cease^  or  be  obtain- 
able at  a  price  beyond  the  reach  of  the  community,  recom- 
mended to  Government  in  1839,  and  again  in  1852^  that  the 
cultivation  of  Cinchona  should  be  tried  in  the  country.  No 
steps  were  taken  in  the  matter  until  Air.  C.  R.  Markham  in 
1860  was  selected  to  organize  an  expedition  to  the  forests  of 
the  Andes  for  the  purpose  of  collecting  seeds  and  plants.  Mr. 
Markham,  accompanied  by  Mr.  Weir,  a  practical  gardener, 
undertook  to  collect  seeds  of  the  Calisaya  or  yellow  bark  tree 
in  the  forests  of  Bolivia  and  Southera  Peru.  Mr.  Pritchett 
was  to  explore  the  Grey  bai*k  region  of  Huanuco  and  Huma- 
lies  in  Central  Peru,  and  Messrs.  Spruce  and  B.  Cross  were  to 
collect  the  seeds  of  the  Red  bark  trees  in  the  mountains 
of  Ecuador.  Mr.  Markham  succeeded  in  collecting  several 
hundred  plants  of  Calisaya,  but  these  were  lost  owing  to  the 
treatment  they  received  en  route  to  India.  The  other  collec- 
tors were  successful  in  their  undertakings,  not  however  with- 
out some  hardships  and  disappointments,  and  the  first  seed  of 
the  Grey  barks  arrived  in  India  in  January  1861,  and  those 
of  the  Red  barks  a  few  months  later.  Mr.  Cross  was  subse* 
quently  commissioned  to  procure  seeds  of  the  0.  offieinalis  in 
the  forests  near  Loxa,  and  this  commission  he  executed  with  so 
much  success  that  the  seeds  were  brought  to  India  in  1862. 
The  seeds  and  young  plants  on  their  arrival  were  committed 
to  the  care  of  Mr.  W.  G.  Mclvor,  Superintendent  of  the 
Botanic  Gardens,  Gotacamund,  and  it  was  to  his  patience  and 
skill  that  the  cultivation  of  Cinchona  in  India  became  an 
accomplished  fact.  Cinchona  cultivation  was  introduced  about 
the  same  time  in  the  Bengal  Presidency  under  the  direction 
of  Dr.  T.  Anderson.  The  first  seeds,  sent  to  the  Sikkim 
Plantations  were  from  Kew ;  these  were  soon  followed  by  plants 
of  Pahudiana,  Calisaya  and  Lanci  folia  from  Java,  and  some 
Snccirubras  from  Ootacamund.  The  Cinchona  was  introduced 
in  Ceylon  in  1861  by  Dr.  Thwaites,  and  was  subsequently 
taken  up  with  much  vigour  by  the  planters  of  that  island. 
Plantations  were  opened  up  afterwards  in  Wynaad,  Mysore, 
Coorg,  Travancoro  and  Tinnevelly  entirely  as  private  specula- 
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tions.  For  further  information  the  reader  is  referred  to 
"  Peruvian  Bark,*'  by  C.  R  Markham ;  "  Cinchona  Barks 
Pharmacognostically  considered,'^  by  P.  A.  Fliiobiger;  Blue 
Books.  Copy  of  Correspondence  relating  to  the  Introduction  of 
the  Cinchona  Plant  into  India,  ^€.,  with  Mapi.  1852  to  1876, 
5  Tolames ;  The  Annual  Reports  on  the  Oovemment  Cinchona 
Plantations,  Berygal  and  Madras,  up  to  1889. 

Small  doses  of  cinchona  preparations  and  quinine  aug- 
ment the  force  of  the  heart's  constriction^  increase  the 
appetite^  and  act  as  a  general  tonic,  but  if  too  frequently 
repeated,  the  contractile  power  of  the  heart  is  diminished, 
although  the  rate  of  its  movements  progressively  increases ; 
the  latter  effect  is  also  produced  by  large  single  doses. 
Poisonous  doses  annihilate  the  heart's  contractility,  producing 
rapid  death ;  yet  if  the  operation  is  not  promptly  fatal,  the 
respiratory  movements  cease  before  those  of  the  heart.  Theo- 
retically, in  moderate  doses,  quinine  stimulates  the  trophic 
centres,  and  quickens  tissue  change,  but  in  large  doses  it  has 
the  opposite  effect.  The  reduction  of  the  pulse  rate  and  force 
by  quinine  is  attended  by  a  reduction  in  temperature.  Obser- 
vations of  the  effect  of  quinine  upon  the  blood  corpuscles 
have  led  to  no  very  satisfactory  conclusions.  When  6  or  6 
grains  of  sulphate  of  quinine  are  taken  by  an  adult  man  at  a 
single  dose,  or  two  or  three  times  that  quantity  in  the  course  of 
32  hours,  there  is  apt  to  be  some  heaviness  and  confusion  of 
thought,  headache,  buzzing  in  the  ears,  vertigo,  and  unsteadi- 
ness of  gait.  Larger  doses  occasion,  in  addition,  a  sense  of 
fulness,  tension,  and  pulsation  in  the  head ;  the  face  becomes 
suffused  and  animated ;  the  eyes  are  bright ;  epistaxis  some- 
times occurs  ;  the  patient  is  restless  and  agitated,  and  com- 
plains of  muscular  twitching  in  the  limbs.  After  several 
hours  these  phenomena  are  followed  by  some  degree  of  exhaus- 
tion and  a  disposition  to  sleep,  with  slight  torpor  and  mus- 
cular debility.  If  as  much  as  30  grains  are  given  daily  for 
several  days,  in  divided  doses,  there  may  be  observed  great 
depression,  apathy,  somnolence,  unsteadiness  of  gait,  impaired 
sight  and  ho.iriag,  and  dilatation  of  the  pupils;   the  geneml 
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sensibility  ia  obtase  and  the  limbs  tremulons.  If,  finally,  tbe 
dose  has  been  excessive,  complete  loss  of  consciousness  may 
occuTi  the  sight  and  hearing  fail,  the  skin  loses  its  sensibility, 
and  the  limbs  their  power  of  motion. 

The  usual  and  most  probable  interpretation  of  these  plieno- 
mena  is  that  quinine  in  moderate  -doses  primarily  stimulates 
the  nervous  centres  and  increases  the  amount  of  blood  circulat- 
ing in  them^  that  in  excessive  doses  it  diminishes  the  supply 
of  blood  to  the  same  parts ;  and  that  this  diminution  results 
mainly  from  the  depressed  power  of  the  heart  The  most 
important  fact  in  support  of  this  view  is  that  the  giddiness, 
confusion  of  sight,  and  faintness  <$aused  by  quinine  subside 
as  soon  as  the  patient  lies  down. 

On  the  respiratory  organs  the  primary  action  of  quinine  is 
stimulant,  slightly  increasing  the  rate  of  t)reathing.  Poison- 
ous doses  occasion  dyspnoea  and  noisy  respiration,  which  is 
also  jerking,  interrupted,  retarded,  and  finally  arrested,  death 
taking  place  with  symptoms  of  asphyxia.  In  some  cases  the 
sputa  have  been  bloody.  Doubtless  the  latter  phenomena  are 
due  to  a  paralyzing  influence  exerted  by  quinine  upon  the 
respiratory  nervous  centres,  coupled  with  an  analogous  action 
of  the  drug  upon  the  cardiac  nerves  and  ganglia.  According 
to  certain  experiments  upon  rabbits  (Sirassburg) ,  quinine 
•does  not  diminish  the  exhalation  of  carbonic  acid,  even  while 
it  lowers  the  temperature. 

On  the  digestive  organs  small  doses  of  quinine,  as  of  all 
pure  bitters,  stimulate  the  appetite  and  digestion,  but  in  large 
and  continued  doses  it  irritates  the  stomach  and  confines  the 
bowels  at  first»  although  it  may  afterward  cause  diarrhoea. 

The  fact  that  when  quinine  cures  intermittent  fever  it  also 
contracts  the  spleen^  if  that  organ  is  enlarged,  is  a  familiar  one« 
It  is  also  known  that  when  quinine  is  largely  administered  to 
animals  for  various  experimental  purposes  the  spleen  is  found 
pale  and  hard  and  its  capsule  wrinkled.  These  effects  occur 
even  when  all  the  nervous  trunks  supplying  the  organ  are 
divided.     Hence » it  is  concluded  that  quinine  must  act  upon  the 
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hifcePDal  nervous  system  of  the  spleen.  (Binz.)  The  function  of 
the  organ,  it  is  added,  being  to  form  the  white  corpuscles  of 
the  blood  and  to  prepare  various  oxidized  substances,  and 
especially  uric  acid,  for  excretion,  and  quinine  having  the 
power  of  restraining  both  of  these  operations,  necessarily  the 
organ  appropriated  to  them  must  coijiract  in  proportion  to 
the  restriction  of  its  functions. 

Quinine,  being  excreted  with  the  ttrine  to  the  extent  of  at 
least  one- half,  sometimes  occasions  irritation  of  the  urinary 
passages,  causing  in  diflFerent  cases  micturition,  retention  of 
urine,  and  even  hsematuria,     {SUlle  and  Biaischk) 

But  the  most  important  property  of  quinine  is  its  destructive 
action  ^upon  the  low  ania)al  organisms  (haematozoa)  ^  whose 
presence  in.  the  blood  has  been  shown  by  Laveran  {Archives  de 
Medecine  Experimentale,  l.,.p.  789;  ii.,  p.  1,)  to  be  the  exciting 
cause  of  malarial  fevers.  Previous  to  Laveran's  great  discoveiy, 
the  power  possessed  by  the  cinchona  alkaloids  of  preventing  as 
well  as  curing  these  fevers  had  long  been  a  well  recognised 
fact,  and  it  was  known  that  a  person  under:  the  influence  of  a 
dose  of  qiunine  (^  to  5  grains  given  once  or  twice  a  day)  might 
be  exposed  to  malarial  contagion  without  danger.  The  anti- 
septic properties  of  quinine  had  also  been  sufficiently  estab<- 
lished,.  a  dilute  solution  having  been  found  to  preserve  fluids 
containing  animal  matter  from  putrefaction  for  a  length  of  time, 
although  it  had  not  the  same  destruotive  action  upon  the  lower 
forms  of  alg89  as  it  had  upon,  the  lower  forms  of  animal  life. 
Laveran'fr observations,  which  have  now  been  amply  confirmed, 
show  that  the  haematozoa  of  malaria  are  present  in  the  blood 
in  the  greatest  number  immediately  before  the  febrile  paroxysm, 
which  is  an  efibrt  of  nature  for  their  destruction^  and  that  the 
administration  of  the  cinchona  alkabids,  and  more  especially  of 
quiuine,  has  a  marked  effect  in  reducing  the  number  of  these 
parasites,  and  inasmuch  as  they  remove  the  cause  of  the  irri- 
tation, they  also  prevent  the  recurrence  of  the  febrile  paroxysms. 
{Op,cit.  1889 — 90;  Laveran^  Traite  des  fiivrespaluitires^  Paris, 
1884.) 
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Qmniae  has  no.  power  to  originate  uterine  contractions  in  tbe 
pregnant  female,  but  when  once  parturition  has  commenced, 
the  flagging  pains  are  greatly  stimulated  and  increased  by  a 
dose  of  ten  grains  of  the  drug,  and  when  abortion  is  threatened 
through  malarial  influence,  no  hesitation  should  be  felt  in  using 
it.  Quinine  should  always  bo  given  in  some  easily  soluble 
form,  as  any  salt  of  the  alkaloid  which  escapes  absorption  in 
he  stomach  must  be  precipitated  by  the  alkaline  juices  of  the 
bowels,  and  be  absorbed  very  slowly  or  not  at  all.  Dr.  G. 
Kerner  has  found  it  in  the  faeces  partly  in  an  amorphous  form 
and  partly  as  a  crystalline  bitter  fluorescent  substance,  named 
dihydroryl  quinine ;  the  alkaloid  has  also  been  found  in  the 
tears,  sweat,  milk,  urine  and  saliva. 

In  malarial  fevers  quinine  should  be  administered  in  such  a 
way  that  the  last  dose  should  be  ingested  about  2  hours  before 
the  expected  return  of  the  paroxysm,  and  the  first  doso  4  or  5 
hours  previous  to  the  last.  "When  there  is  sufficient  time,  its 
influence  is  almost  always  very  sensibly  aided  by  the  exhibi- 
tion, 12  or  more  hours  before,  of  a  mercurial  or  other  pur^e. 
In  typhus  and  typhoid  fever,  scarlatina,  severe  erysipeLis, 
rheumatic  hyperexia,  Ac,  after  the  use  of  the  cold  bath,  20 
grains  are  often  very  efficacious  in  preventing  a  rapid  return 
of  the  excessive  fever.     (Z7.  S,  Dispensatory,  1889.) 

In  the  year  1866,  the  Madras  Government  appointed  a  Medi- 
cal Commission  to  test  the  respective  effiacy  in  the  treatment  of 
fever  of  quinine,  quinidino,  ciuchonine  and  cinchonidine. 
From  the  Report  it  appears  that  the  number  of  cases  of 
paroxysmal  malarious  fevers  treated  was  2,472, — namely,  846 
with  quinine,  664  with  quinidine,  659  with  cinchonine  and 
403  with  cinchonidine.  Of  these  2,472  cases,  2,445  were  cured 
and  27  failed.  The  difference  in  remedial  value  of  the  four 
alkaloids  as  deduced  from  these  experiments  may  be  thus 
stated  : — 

Quinidine — ratio  of  failure  per  1000 6 

Quinine  „  „  „  7 

Cinchonidine   „  „  „         10 

Cinchonine       „  „  ,,         2S 
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In  1880  a  further  report  was  made  on  some  trials  of  cin* 
chona  febrifuge  in  quotidian,  tertian,  quartan  and  febricula.  Out 
of  5,081  cases,  92*2  per  cent,  were  cured.  The  administration  of 
febribuge  is  often  attended  with  nausea,  which  was  supposed 
to  be  due  to  the  amorphous  alkaloid  present,  which  is  more 
readily  absorbed  in  the  system  than  the  crystalline  alkaloids. 
Purified  amorphous  alkaloid  in  small  doses  of  two  grains  is 
very  active,  and  has  been  found  in  Holland  and  in  Madras  to 
have  distinct  antiperiodic  properties. 

The  Cinchona  Plantations  and  Harvesting  the  Bark, — There 
are    three    Government    Cinchona   estates   on    the    Nilgiri?^ 
situated  at  Ootacamund,  Naduvatam,  and  Pykara.     Each  estate 
consists  of  one  or  more  plantations ;    Naduvatam  comprises 
Denison,    Kilgraston    and    Napier;    Pykara  is   composed  of 
Hooker  and  Wood;  and  Dodabetta  represents  the  whole  of 
the    minor  plantations    known  under  that    name.     The  site 
occupied  by  Dodabetta  is  the  ravine  behind  the  Botanic  Gar- 
dens, situated  at  an  elevation  of  from  6,500  to  8,000  feet  above 
sea-level,  and  with  a  mean    temperature  in  the  shade  of  60 ' 
and  a  maximum  of  70^     During  the  months  of   December, 
January  and  February  the  frosts  are  often  severe,  and  con- 
siderable damage  is  done  to  the  trees  lying  in  the  lower  parts 
of  the  estate.     This  estate  is  named  after  the  mountain,  about 
two  miles  off,  called  Dodabetta,  from  Dodda  (great)  and  Botta 
(hill),  which  is  8,642  feefc  above    the  soa,  consequently  the 
highest   point  on   the   Nilgiris,   and   one  of  the   highest   in 
Southern  India.     The  Naduvatam  estate  is  situated  about  22 
miles  from  Ootacamund,  at  the  top  of  the  Gudalur  ghaut,  and 
on  the  verge  of  the  steep  descent  to  the  Wynaad  plateau.     The 
elevation  varies  from  5,000  to  6,000  feet,  with  a  mean  tern* 
perature   of  60°  in   the   shade,  and  maximum  of  80*^  and  a 
minimum  of  54°,  and  an  average  rainfall  of  105  inches.     Tho 
trees  grown  here  are    Succirubras  and  hybrids,  and  several 
experimental  plots  of    Calisayas,  Carthagena,    Santa  Fe  and 
Remijias.     The  Pykara   estates  are  made  up  of  Hooker  and 
Wood  plantations  separated  by  the  Pykara  river.    The  elevation 
ranges  from   5,000  to  6,200.     It  is  estimated  that  the  area 
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covered  by  all  these  estates  is  1,779  acres,  the  greater  por- 
tion of  which  is  under  caltivation.  The  total  number  of  trees 
in  1889  were  reckoned  at  1,709,65&,  and  included  the  follow- 
ing varieties: — 

Officinalis 981,919' 

Hybrids 655,856' 

Succirubras 70,69* 

Calisayas  27& 

Other  kinds 9'15' 

l,709,65ff 

In  1879,  ten  years  previously,  the  nunvber  of  plants  on  the 
estates  was  computed  at  569,031,  and  was  composed  of  the 
following : — 

Officinalis 305,452 

Succirubras 260,837 

Grey  1,874 

Calisayas      552 

Other  species   S3ft 

569,051 

The  Cinchona  officinalis,  yielding  the  Crown  bark  of  coro^ 
merce,  is  the  chief  species  cultivated  on  the  Nilgiris,  and  is  one 
of  the  most  desirable  kinds  for  the  manufacture  of  quinine. 
The  Calisaya  bark  is  the  best^juinine  yielder  of  all  the  cin- 
chonas, but  unfortunately  will  not  grow  on  the  elevated  sites  of 
the  Government  plantations.  Cinchona  auccirubra  affords  a 
bark,  official  in  the  British  Pharmacopceia,  and  which  obtains 
but  little  favour  now  in  commerce.  The  statistics  of  1879 
compared  with  1889  show  how  the  red  and  grey  bark  plants 
have  given  way  in  the  plantations  to  species  of  much  greater 
value,  such  as  the  officinalis  and  the  officinalis  hybrid. 

The  outturn  of  bark  from  these  estates  is  calculated  at 
100,000  pounds  per  annum,  the  whole  of  which  has  until 
recently  been  sold  in  London,  or  by  public  auction  in  the 
country,  but  within  the  last  two  years  the  manufacture  of 
sulphate  of  quinine  and  other  alkaloids  has  commenced,  and 
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to  such  an  extent  as  to  consnme  all  the  bark  likely  to  be 
produced  on  these  plantations  in  the  future. 

Besides  those  of  Government,  there  are  several  private 
estates  on  the  Nilgiris,  among  which  might  be  mentioned 
Ossington,  Devashola,  Liddellsdale,  and  other  estates  at 
Coonoor  and  Kotagiri.  Cinchona  is  largely  planted  in  Wy  naad, 
where  an  estimate  of  6,000,000  plants  has  been  reported. 
The  species  mostly  cultivated  are  Cinchona  Ledgeriana  and 
C.  succirubra,  and  a  hybrid  between  these  two  kinds,  which 
gives  a  very  valuable  bark  containing  as  much  as  8  per  cent, 
of  sulphate  of  quinine.  Travancore  aflTorded  suitable  sites  for 
cinchona,  and  extensive  tracts  were  planted  up  with  Bed  and 
Crown  bark  varieties  in  the  Peermaad  hills  and  mountain 
districts  about  Devakolam,  but  the  small  remuneration  accru- 
ing to  the  planter  has  caused  cinchona  to  be  neglected,  and 
tea,  as  a  more  promising  plant,  is  being  reared  in  its  stead. 

The  Darjeeling  plantations  of  the  Bengal  Government  are 
sitoated  some  1 7  miles  from  the  station  of  that  name  in  the 
valley  of  the  Ryang,  and  at  Sittong  in  the  valley  of  the  Teesta, 
British  Sikkim.  They  were  commenced  in  the  year  1862  at 
Bangbee,  and  the  head-quarter  buildings  and  factories  are  at 
Mongpoo.  Some  land  has  been  opened  out  at  Bunjung  in 
British  Bhutan,  but  the  plants  have  not  shown  so  much  promise 
as  those  at  Sikkim,  on  account  of  the  heavy  rainfall  in  that 
district.  The  Sikkim  plantations  are  at  an  elevation  of  from 
1,400  to  5,000  feet,  and  occupy  a  tract  of  about  20,000  acres, 
only  a  part  of  which  is  cultivated.  The  Ledger  cinchonas  are 
here  reared  to  a  very  largfe  extent.  Succirubra  and  its  hybrid 
also  grow  well,  and  the  Morada  and  Verde  types  of  Calisaya  have 
within  the  past  few  years  been  put  out  with  very  encouraging 
results.  Ledgers  thrive  best  at  this  latitude  between  2,000 
to  3,500  feet,  while  the  Moradas  and  Verdes  prefer  a  some- 
what lower  elevation.  It  has  been  noticed  that  Ledgers  like  a 
sunny  aspect  and  Succirubras  a  northerly  or  shaded  one.  The 
plantations  never  reach  an  old  age,  for  when  the  trees  are  6 
or  8  years  old,  they  are  cut  down  and  uprooted,  and  the  whole 
of  the  bark  is  scraped  ofif.     The  plot  of  land  is  then  left  for  a 
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few  years,  after  which  it  will  be  ready  for  planting  np  again. 
These  plantations^  therefore,  possess  almost  nnlimited  tracts  of 
the  richest  soil  in  which  to  extend  the  cultivation.  The  bark 
harvested  in  Sikkim  diflfers  from  that  of  the  Nilgiris  in  being 
all  of  one  kind — namely^  natural^  and  it  is  estimated  that  as 
much  as  300,000  pounds  can  be  harvested  each  year.  In  1862 
there  were  311  plants.  In  1875  there  were  2,000  acres  planted 
up  with  3,000,000  trees  from  4  to  30  feet  high.  At  the  end 
of  the  financial  year  1882,  there  were  4,731,608  plants  of  the 
following  kiuds : — 

Succirubras  3,873,285 

Calisayas    566,695 

Hybrids 291,628 

4,731,608 

At  this  time  the  Darjeeling  plantations  were  using  the  Suc^ 
cirubra  bark  for  the  manufacture  of  febrifuge.  Recently  a 
method  has  been  discovered  for  making  sulphate  of  quinine, 
hence  the  plantations  have  been  adapted  for  the  production  of 
a  larger  yield  of  richer  bark,  and  the  statistics  of  the  number 
of  trees  in  1889  show  how  this  object  has  been  attained  : — 

Succirubras    1,882,000 

Calisayas 1,768,060 

Hybrids  1,145,170 

Other  species 15,001 

4,810,231 

The  number  of  Succirubras  has  been  reduced  by  one-half,  the 
Calisayas  have  been  trebled,  and  the  hybrids  quadrupled,  and 
in  this  manner  the  alkaloid-yielding  plants  are  being  gradually 
replaced  by  those  aflFording  pure  quinine. 
The  area  of  private  plantations  is — 

Bengal 1,355  acres 

Madras  6,444     „ 

Coorg  and  Mysore 2,000     „ 

There  are  four  methods  of  collecting  or  harvesting  the  bark : — 
1,  By  taking  it  in  longitudinal  strips  from  the  standing  tree, 
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and  leaving  the  bark  to  renew  over  the  exposed  wood ;  2,  by 
scraping  and  shaving  off  the  bark ;   3^  by  coppicing;  and  4,  by 
uprooting.    The  first  is  that  most  in  use  in,  and  peculiar  to  tho 
Nilgiris,  having  been  discovered  by  Mr.  Mclvor.     The   trees 
are  barked  preferably  in  the  rainy  season,  when  the  bark  "lifts," 
or  is  more  easily  removed  from  the  wood.     The  coolie  inserts 
the  point  of  a  knife  in  the  tree  as  far  as  he  can  reach  and  draws 
it  down,  making  an  incision  in  the  bark  straight  to  the  ground; 
he  then  makes  another  cut  parallel  to  the  first,  about  an  inch 
and  a  half  apart,  and  loosening  the  bark  with  the  back  part  of 
the  knife,  the  strip  or  ribbon  is  taken  off.     If  the  operation  is 
performed  carefully,  and  the  cambium  cells  are  not  broken,  a 
new  layer  of  bark  will  be  formed  in  the  place  of  that  which  is 
taken  away.     Other  strips  are  taken  at  intervals  around  the 
stem,  and  the  tree  is  then  covered  by  moss,  grass  or  leaves  of 
Fhormium  tenax,  and  bound  on  by  coir  string  or  fibre.     The 
stem  is  covered  after  the  operation  of  stripping  in  order  to 
foster  the  growth  of  the  new  bark  (renewed  bark)  from  the 
cambium,  and  to  thicken  the  untouched  layers  of  natural  bark, 
which  are  now  termed  mossed  bark.     The  moss  which  was  first 
used  to  cover  the  partly  decorticated  stem  is  not  now  used  on 
account  of  its  scarcity,  and  grass,  straw,  leaves,  tin  and  news- 
papers have  been  found  to  answer  the  purpose.     After  about 
two  years,  the  trees  are  again  visited,  and  if  recuperation  has 
gone  on  satisfactorily,  the  mossed  bark  is  harvested  in  strips, 
leaving  the  renewed  bark  to  thicken,  and  to  allow  a  further 
supply  of  renewed  bark  to  take  the  place  of  the  mossed.     The 
renewed  bark  is  always  of  greater  value  than  the  mossed  and 
the  mossed  than  the  natural,  so  long  as  the  trees  are  under  20 
years  old,  for  it  has  been  found  that  after  that  time  the  bark 
ceases  to  thicken,  and  the  alkaloids  remain  stationary  or  even 
decrease.     The  bark  being  collected  in  wet  weather  artificial 
heat  has  to  be   used  in  drying  it.     Both  at  Naduvatam  and 
Dodabetta  there  are  abandoned  jails  where  the  bark  is  dried  ; 
fires  are  lighted  beneath,  and  flues  conduct  the  heat  through 
the  building  where  the  bark  is  laid  on  a  series  of  shelves.     Sun 
heat  is  used  at  lower  elevations,  where  other  kinds  of  Cinchona 
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are  grown,  and  where  the  expense  of  artificial  heat  could  not 
be  met.  The  shaving  process  was  first  practised  in  Java,  and 
consists  in  shaving  off  the  superficial  layers  of  bark  from  the 
whole  surface  of  the  stem,  taking  care  that  no  point  of  the 
wood  is  laid  bare.  Coppicing  Cinchona  is  to  cut  the  tree  down 
to  a  foot  above  ground,  and  to  allow  one  or  more  shoots  to 
spring  up  from  the  stool.  Uprooting  is  adopted  in  the  Bengal 
plantations,  where  the  trees  are  uprooted  and  the  whole  of  the 
bark  is  collected  from  the  root,  trunk  and  branches. 

Description. — Cinchona    bark    is   usually   exported   in 
packages,  which  are  subjected  to  hydraulic  pressure  and  arrive 
in  the  market  more  or  less  in  a  comminuted  condition.     Crown 
bark  occurs  in  single  quills  with  a  blackish  surface,  often  covered 
with  various  lichens  {Usnea,  Sfc);  it  breaks  with  a  fibrous  frac- 
ture,  and  the  powder  of  the  bark  is  light  brown.    Succirubra 
bark  is   rough  and  warty  on  the  outer  surface,  with  fewer 
cryptogamic  plants,  and  thicker  than  other  kinds.     It  has  a 
fibrous  and  splintery    fracture,  a  reddish   inner  surface^  and 
yields  a  reddish   brown   powder.     Ledger  bark  is  generally 
uncoated  yellowish  brown  or  whitish  with  black  markings;  the 
epiphloeum  often  falls  off  in  flakes ;  the  inner  substance  of  the 
bark  is  yellowish  brown,  which  is  the    colour   of  the  powder. 
Root  bark  from  all  kinds  of  Cinchona  is  in  the  form  of  short 
recurved  or  twisted  pieces,  thicker  and  lighter  in  colour  than 
the  stem  bark.     Shavings  consist  of  the  outer  or  cellular  por- 
tion of  the  bark)  and  are  consequently  thin  and  brittle,  and  are 
easily  crushed  in  packing.     Mossed  bark  has  a  dark  surface, 
is  usually  free  from  lichen,  and  occurs  in  thick,  half  or  single 
quills.     Renewed  bark  is  light  in  colour,  easily  fractured  on 
account  of  the  absence  of  much  liber,  and  is  known  by  the 
peculiar  uniform  smoothness  of  its  external  surface.     The  cha- 
racters of  Cinchona  bark  can  best  be  studied  in  carefully  pre- 
pared and  exported  samples  of  what  is  known  in  the  market  as 
"Druggist's  bark/'     The  character  of  the  drug  supplied  to  the 
manufacturers  is  of  less  importance  than  a  knowledge  of  the 
amount  of  quinine  it  contains  which  is  determined  solely  by 
chemical   analysis.     Indian  Cinchona    bark   has  never   been 
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known  to  be  adulterated  with  any  of  the  bitter  indigepoua 
drugs  of  the  country. 

Chemical  composition. — The  constituents  of  Cinchona  bark  of 
most  importance  are  the  bitter  alkaloids  or  bases^  to  the  first 
in  the  following  list  of  these  principles*  the  value  of  the  drug 
almost  exclusively  depends. 

Quinine,  C^^  H^*  N^  0*,  is  a  light-coloured,  amorphous,  brittle 
substance  in  an  anhydrous  state,  but  may  be  obtained  in  a 
crystalline  condition  with  3H^0.  It  is  soluble  in  ether, 
alcohol,  chloroform,  and  very  slightly  in  water.  Aqueous  solu- 
tions of  the  salts  made  with  the  oxygenated  aeids  possess  a  blua 
fluorescenoei  and  when  treated  with  chlorine  water  and  am- 
monia, a  beautiful  green  solution  is  produced,  known  as  the 
thalleioquin  test.  The  solutions  deviate  the  plane  of  polariza- 
tion to  the  left.  The  quinine  salt  mostly  used  in  medicine  is 
the  sulphate  (C«oH«*N«0«)S  H«S0^7H«0,  the  theoretical 
centesimal  composition  of  which  is — 

Quinine 74-31 

Sulphuric  acid 11-23 

Water  of  crystalliaation 14-45 

Cinchonidine,  C'®H^*N*'0,  forms  colourless  anhydrous 
crystals.  The  sulphate  is  more  soluble  in  water  than  quinine,^ 
and  the  tartrate  is  very  insoluble.  The  solutions  show  the 
same  optical  behaviour  as  quinine  but  to  a  less  extent. 

Quinidine  possesses  the  same  formula  as  quinine,  and  the 
solutions  of  its  salts  are  fluorescent  and  afford  the  thalleioquin 
reaction ;  it  differs,  however,  in  deviating  the  plane  of  polariza- 
tion to  the  right.  It  is  separated  from  the  other  alkaloids  aa 
an  insoluble  hydriodate. 

Oinchonine  is  not  very  soluble  in  ether  and  alcohol.  The 
formula  is  the  same  as  that  of  cinchonidine,  but  has  exactly 
the  opposite  action  upon  polarized  light. 

Amorphous  alkaloids,  called  also  Quinoidine  or  Chimoidin, 
occur  in  all  Cinchona  barks  and  leaves.  It  is  the  name  given 
to  the  preparation  obtained  in  quinine  factories,  and  in  analysis 
by  precipitating  the  mother  liquors  with  alkali.     It  is  a  dark 
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brown  brittle    mass  softening  below  100°    and    alkaline   in 
reaction. 

Quinamine,  an  unimportant  alkaloid,  was  discovered  in  1872 
by  Hesse  in  Saccirubra  bark  cultivated  at  Darjeeling.  Other 
Cinohona  bases  have  been  found  and  described,  but  as  they  do 
not  occur  in  Indian  grown  barks,  they  need  only  be  mentioned 
by  name.  Paricine  in  Buena  hexandra ;  Aricine  and  Cusconifie 
in  false  Cinchona  of  undetermined  origin.  Pitoyine  in  China 
bicolorata  Tecamez ;  Paytine  in  white  bark ;  and  Homoquinine 
discovered  by  D.  Howard  and  others  in  Cuprea  bark  from 
Memijia  species  in  1882. 

The  above  bases  are  combined  with  Kinic  and  Cincho-tannic 
acids.  Kinic  ctcid,  C'H*^0^,  occurs  in  monoclinio  prisms  solu- 
ble in  water  and  alcohol,  but  hardly  in  ether.  The  solutions 
are  levorotatory.  By  heating  it  with  peroxide  of  manganese 
and  sulphuric  acid,  yellow  crystals  of  quinone  (C^H*0*)  are 
produced. 

Cincho-'tannio  add,  the  astringent  principle  of  the  Cin- 
chonas, is  soluble  in  water  and  spirit,  and  is  precipitated  by 
acids,  acetate  of  lead  and  gelatine.  It  strikes  a  green  colour 
with  ferric  chloride,  and  affords  pyrocatechin  by  destructive  dis- 
tillation. Its  solution  in  the  presence  of  an  alkali,  or  by  boiling 
with  dilute  sulphuric  acid,  decomposes  into  an  oxidized  pro- 
duct, Citichona'-red,  and  a  sugar.  Cinchona-red  occurs  naturally 
in  red  bark  as  an  amorphous  substance  soluble  in  alkaline 
solutions  and  alcohol,  but  neither  in  water  nor  in  ether. 

Quinovic  acid  crystallizes  in  scales,  which  are  sparingly  soluble 
in  cold  alcohol,  more  .readily  in  hot  alcohol,  but  insoluble  in 
water,  ether,  or  chloroform. 

Qui'novm,  an  amorphous  bitter  substance  present  in  nearly 
every  part  of  the  plant,  is  resolvable  into  quinovic  acid  and 
mannitan.  It  is  removed  from  the  bark  by  diluted  soda,  from 
which  it  is  precipitated  with  cinchona-red  by  an  acid,  from  this, 
milk  of  lime  dissolves  out  quinovin  and  quinovic  acid,  which 
are  again  precipitated  by  an  acid,  and  separated  by  chloroform, 
ip  which  the  former  is  very  soluble. 
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* 
The  wax-like  principle  of  barks  has  been  designated  by  Ker- 
ner  cinclwceroiin.  Hesse  has  found  two  substances  of  this 
nature  •  cupreol,  C^^H'*  O,  melting  at  140®C,  and  cincftol  melt- 
ing at  189°^  they  both  crystallize  in  laminse^  but  differ  in 
optical  properties* 

Cultivated  barks  yield  over  3  percent,  of  mineral  matter;  the 
average  of  three  hundred  estimations  was  3*42  per  cent.  Re- 
newed  and  old  natural  barks  are  poor  in  ash,  but  scarcely,  if 
ever^  fall  below  2  per  cent.,  while  young  and  branch  barks  give 
4  pet  cent,  or  more.  Grown  bark  is  richer  in  ash  than  that  of  the 
red»  and  the  red  than  that  of  the  yellow.  From  a  complete  ana* 
lysis  of  the  ash  of  Officinalis  bark,  it  appears  that  lime  forms 
one-third  and  potash  one-sixth  of  the  whole,  and  in  that  of 
Snccimbra  bark,  lime  forms  one-third  and  potash  one-eighth  of 
the  whole.  A  full  grown  Succirubra  tree  has  been  analysed 
and  found  to  contain  nearly  half  a  pound  of  pure  lime  (GaO). 

Effeds  of  Cultivation  on  the  Alkaloids. — The  alkaloids  first 
appearing  in  young  plants  and  in  leaves  and  twigs  are  in 
an  amorphous  state,  but  as  growth  proceeds  they  become 
crystalline,  hence  it  is  probable  that  the  latter  are  produced 
from  the  former.  In  diseased  and  dead  bark  and  in  that 
killed  by  frost,  the  alkaloids  revert  to  an  amorphous  condition^ 
and  gradually  disappear. 

Trees  of  the  same  species  and  height,  and  growing  under 
exactly  similar  conditions  of  aspect  and  soil,  are  not  neces- 
sarily of  the  same  alkaloidal  value.  They  vary  in  amount  of 
total  alkaloids,  but  the  proportion  of  quinine  in  the  total 
alkaloids  remains  fairly  constant  for  each  species.  This  pro- 
portion averages  70  to  80  per  cent,  in  Ledgers,  60  to  70  per  cent, 
in  Officinalis,  and  20  per  cent,  in  Sucoirubras.  Hybridization 
between  these  plants  materially  affects  these  proportions 
according  to  the  parents  of  the  hybrid.  Succirubra  has  in^ 
fluenced  the  Officinalis  of  the  Nilgiris  and  the  Ledgers  of  the 
Wynaad,  forming  characteristic  hybrids,  with  their  alkaloids  to 
a  very  large  extent  taking  up  a  mean  between  those  of  the 
parents.     Several  analysis  of  the  Officinalis  hybrid  show  that 
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the  alkaloids   dontain  41  per  cent,  of  qainine  in  tbe  total 
alkaloids,  and  the  Ledger  hybrid  58  per  cent. 

Ledgers  and  Succirubras  do  not  much  increase  in  alkaloidal 
▼aloe  after  6  years  of  age,  and  therefore  shonld  not  be  barked 
when  young.  The  OfficinaUsi  being  of  slower  growth,  does 
not  mature  or  yield  the  full  amount  of  alkaloid,  until  the 
trees  are  at  least  7  years  old.  The  faster-growing  trees  appear 
to  begin  to  degenerate  after  15  years,  and  the  Officinalis  after 
20  years. 

The  north  or  shaded  side  of  a  tree  has  a  richer  bark 
than  that  on  the  south  side — a  fact  which  explains  the  success 
of  the  mossing-system,  where  the  bark  is  entirely  protected 
from  the  light  and  heat  of  the  sun's  rays,  and  a  larger  yield  of 
alkaloids  thereby  encouraged.  The  renewal  of  most  barks 
under  moss,  or  a  similar  covering,  has  a  tendency  to  increase 
the  amount  of  quinine  at  the  expense  of  the  cinchonidine, 
except  in  the  case  of  Cab'saya  bark,  where  there  is  very  little 
cinchonidine  naturally  existing.  In  the  renewal  of  grey  barks 
(0.  micrantha,  &c.),  where  no  quinine  or  cinchonidine  are 
f  otind  in  natural  bark,  cinchonidine  is  formed  at  the  expense  of 
the  cinchonine,  which  is  always  present  in  these  barks  in  large 
quantity. 

A  large  number  of  experiments  have  been  made  in  manur- 
ing Cinchonas,  and  all  the  more  important  trees  have  been 
operated  upon  at  different  ages  and  during  short  and  long 
periods.  In  every  case  the  manures  have  increased  the 
amount  of  alkaloids  in  the  bark,  and,  as  a  rule,  the  increase 
has  been  in  the  most  valuable  alkaloid  quinine.  Manure  affects 
the  bark  of  young  trees  more  quickly  than  that  of  older 
ones ;  but,  on  the  other  hand,  old  trees  of  twelve  years  and 
upwards  are  greatly  improved  by  manure  when  it  is  allowed  a 
longer  time  to  work,  about  two  years  or  more. 

Some  analyses  of  frost-bitten  barks  show  that  there  is  very 
little  diminution  in  alkaloids  when  compared*  with  natural 
bark  analysed  before  the  frost.  It  was  formerly  supposed 
that  frost-bitten  barks  were  worthless*  . 
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Tfae  object  in  the  Indian  plantations  lias  been  to  propagate 
those  species  known  by  analysis  to  contain  much  quinine,  or 
if  these  will  not  grow,  to  raise  robust  trees  which  will  yield 
more  quinine  by  cultivation.  Hybrids  are  on  the  increase  in 
many  estates,  and  by  careful  selection  from  these,  the  value  of 
the  future  cultivation  will  largely  depend. 

The  following  table  gives  a  list  of  the  most  important  barks 
grown  on  the  Government  plantations  at  the  present  time, 
with  a  full  analysis  of  each  :^ 


r^u^t,^  dncho- 
<>^"®- nidine. 

Qaini. 
dine. 

Cincho> 
nine. 

Amor- 
lotd*. 

Sulphate 

of 
Qaiuine. 

0.  officinalis,  natural 

2-98 

1-40 

•08 

•42 

•42 

6-25 

8^94 

moBsed 

8*40 

1-60 

•20 

•45 

•62 

6 '17 

4-57 
5  66 

,,            auvD»^x.  ...... ... 

„         renewed    

4-21 

•86 

•33 

•«I6 

•70 

fl^68 

C.  laocirnbra,  branch 

1-88 

2-28 

... 

1-69 

1-16 

6-41 

1^85 

„             natural    

1-40 

2-25 

... 

1  92 

•68 

6-26 

1-88 

„             moesed    

1-69 

2  08 

•*• 

1-68 

•98 

<i*88 

2-27 

„             renewed 

1-84 

1-48 

*•• 

1-26 

•71 

5-28 

2^47 

„                „  shavingi. 

2  80 

1-16 

206 

1-45 

6  97 

3-09 

C.  angnstifolia,  natnral 

8-97 

1-82 

•12 

•12 

•87 

6-40 

5-S4 

„              mossed 

5-eo 

l'4l 

•33 

•04 

•97 

8  86 

7^53 

„              renewed  ... 

4  91 

•89 

•88 

•19 

1  14 

7-51 

6-80 

C.  hybrid,  branch   , ... 

1-84 

2-71 

1-17 

•60 

6^02 

2^20 

„         natnral 

8-19 

2-87 

•67 

•56 

7^28 

4^29 

•          moBsed  ..• 

1-92 
1-40 

8-16 
2  64 

... 

•77 
•51 

•96 

1^66 

6^20 
9-10 

8*68 

„        renewed     

5-92 

C  miorantba,  branch    

*•• 

1  60 

•46 

205 

••• 

„               natural  

... 

••• 

>.. 

1-92 

•40 

2-32 

„              renewed 

tr. 

2-46 

1-12 

1^02 

4^69 

tr. 

C.  piUyensis,  natural  

2-84 

•66 

110 

1  98 

89 

6^82 

8^14 

,.              mossed    

8-81 

•95 

-63 

1  91 

•87 

7-67 

6^12 

„             renewed 

2-60 

•62 

•78 

2^38 

•55 

6^6S 

8-86 

C.  Calisaya,  natnral 

1-21 

2-32 

2^18 

•29 

5-96 

l-6t 

branch  

•69 
•81 

•73 
88 

•29 

1^93 
1-49 

•48 
•44 

8-78 
8^91 

.70 

C.  Anglioa,  natnral    

1^09 

„          branch    ...  

tr. 

tr. 

•25 

2^04 

•86 

2  66 

tr. 

C  Javanica.  natnral  ......... 

1-32 

2^64 

•48 

4*44 

„          branch 

1-48 

1-49 

•45 

8-87 

0.  Ledgeriana,  natnral 

5  49 

1  88 

•*• 

•82 

88 

8-62 

7-38 

,,            branch 

2-21 

•49 

•». 

1^07 

•60 

4^27 

2-97 

C.  Homboldtiana  

2*24 
1-42 

1  66 

2  45 

tr. 

•49 
1-45 

•90 
•67 

6*18 
6-99 

8 '01 

C.  nitida «... 

1^91 

fj.  Pabndiaiia  ...... .,..,,... ... 

•04 

l'-71 
•66 

•10 

•40 

•88 

112 

••• 

•39 
1-64 

•60 
1-98 

•48 

1-61 
•66 
•77 

•96 
8  66 
8^80 
4^48 

•05 

C.  Carthagena 

C.  Santa  P^ 

2*30 

0.  Suodmbra,  Sikkim 

•88 

C.  Ledgeriana     i,     

2^92 

•88 

•11 

•14 

•21 

3-66 

8*93 

0.  hybrid              ,      

2-24 

218 

- 

•69 

54 

6-60 

8*01 
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Manufacture  of  Alkaloids  and  Qwtntne.— The  antboriiies  m 
charge  of  the  Giochona  plantations  have  for  many  years  seen 
the  desirability  of  extracting  in  the  country  the  alkaloids  so 
valuable  in  fevers  and  in  a  form  that  coald  readily  be  taken. 

At  the  suggestion  of  Dr  J.  E.  do  Vrij,  the  manufacture  of  a 
light-coloured  powder,  consisting  of  the  alkaloids  of  red  bark, 
was  started  in  1874.  This  powder  was  called  ''quinetum''  or 
"febrifuge,"  or,  with  reference  to  the  locality  of  its  produc- 
tion, Sikkim  or  Darjeeling  febrifuge*  Febrifuge  is  made  by 
exhausting  the  powdered  red  bark  with  water  acidulated  with 
hydrochloric  acid,  precipitating  the  liquor  with  caustic  soda, 
and  drying  the  crude  deposit.  This  is  again  dissolved  in  suffi- 
cient acid,  rcprecipitatcd  by  soda  in  a  pure  condition,  filtered, 
dried  and  powdered.  It  has  a  tolerably  uniform  composition 
of  Quinine  15' 5;  Cinchonidine  29*0;  Cinchonine  3»3'6  ;  Amor- 
phous alkaloids  17'0;  and  colouring  matter,  &c.,  6*0  per  cent. 

About  throe  years  ago,  Mr.  J.  A.  Gammie,  the  resident 
Superintendent,  with  the  co-operation  of  Mr.  0,  H.  Wood, 
formerly  Quinologist  to  the  Bengal  Government,  elaborated 
a  method  of  extracting  quinine  from  yellow  bark,  called  the 
"oil  process."  It  is  called  the  oil  process,  because  a  mixture 
of  fusel  and  kerosene  oils  is  employed  in  the  manufacture.  The 
finely-powdered  bark  is  mixed  with  water  containing  caustic 
soda  in  solution,  the  oils  are  added,  and  the  whole  is 
intimately  agitated  for  a  few  hours  and  then  allowed  to  rest. 
The  alkaloids  are  then  contained  in  the  oil,  which  is  decanted, 
and  stirred  up  with  water  acidulated  with  sulphuric  acid. 
The  acid  liquor  now  containing  the  alkaloids  is  transferred 
to  pans  and  heated  by  steam ;  while  still  hot,  the  liquor  is 
neutralized  with  soda  and  filtered,  and  on  cooling,  the  solution 
yields  the  crystals  of  sulphate  of  quinine.  The  crude  crystals 
are  purified  by  dissolving  them  in  a  certain  amount  of  hot 
water,  filtering  and  cooling,  and  the  crystals  which  form  are 
collected  and  dried  in  a  warm  air-chamber. 

Commerce. — Indian  Cinchona  bark  began  to  be  exported  In 
1 867 ;  the  first  three  bales  realized  Rs.  287,  and  sold  in  London  for 
2  shillings  per  lb.     From  1871  to  1886,  when  the  export  ceased. 
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the  Madras  Government  plantations  sent  bark  to  England  to 
the  extent  of  81  lakhs.  Bed  barks  first  sold  for  2«.  per  pound 
and  Crown  barks  for  Za,  The  total  export  from  India  from 
October  1  to  September  31  was :« — 

1886-87 1,286,900  lbs. 

1887-88 1,449,315  „ 

1888-89 8,074,098  .„ 

Cinchona  bark  is  sold  by  the  unit  of  sniphate  of  quinine. 
The  unit  is  the  price  in  pence  per  pojind  of  bark  containing 
one  per  cent,  of  sulphate  of  quinine.  In  1 885  the  price  of 
bark  reached  7d.  per  unit ;  at  the  present  time,  1890,  it 
is  not  more  than  2d.  In  1885,  a  bark  containing  3  per 
cent,  of  sulphate  would  have  been  worth  1«.  9J.  per  pound; 
at  the  present  time  the  same  bark  would  not  sell  for  more 
than  &d.  The  fall  in  the  price  of  bark  has  had  the  effect  of 
lowering  the  price  of  the  alkaloids ;  sulphate  of  quinine,  for 
instance,  last  year  sold  for  Is.  per  ounce.  The  price  had  been 
gradually  declining  from  1877,  when  it  was  valued  at  l&s.  6rf- 
per  ouDce  in  bulk. 

HYMENODICTYON  EXCELSUM,  WalL 

^IQ.— Wight  Jc,  i.  79. 

Hab. — W.  Himalaya,  Deccan,  Central  India^  Tenasaerim, 
Chittagong.     The  bark. 

Vernacular, — Bhaulan,  Barthoa  (Zffnd.),  Bandard  (TeZ.), 
Sagapu  {Tarn.),  Kala-kadva,  Bhoursal  (Mar.). 

History,  Uses,  &C. — Roxburgh  states  that  the 
inner  coat  of  the  bark  possesses  the  bitterness  and  astrin- 
gency  of  Peruvian  bark.  H,  excelsum  is  his  Cinchona  excelsa. 
Ainslie  quotes  Roxburgh,  and  tells  us  that  the  bark  is  used  by 
tanners,  and  also  as  a  medicine  by  the  Hindus  in  cases  requir- 
ing astringents.  The  tree  yields  a  bitter  bark  in  common  use 
among  the  natives  as  a  tonic  and  febrifuge,  which  was  tried 
in  the  Calcutta  Medical  College  Hospital  by  O'Shaughnessy,  and 
II.— 25 


Digitized  by  VjOOQ IC 


194  RUBIACEJE. 

found  to  be  most  valuable.  Tn  1870,  Broughton  examined  the 
fresh  bark  of  one  of  the  Hymenodictyons,  and  found  that  the 
bitter  taste  was  due  to  the  existence  of  cesculin,  and  that  the 
bark  when  dry  was  almost  tasteless  owing  to  the  transforma- 
tion of  that  substance  into  cesculetin,  the  decomposition  haying 
been  induced  by  contact  with  decaying  organic  matter.  The 
fact  here  mentioned  that  the  bark  when  dry  lost  its  bitterness 
leads  us  to  suppose  that  it  was  not  that  of  H,  ezcelsum  but  of 
H.  ohovatum^  the  dry  bark  of  the  former  tree  being  extremely 
bitten 

Description. — The  bark  of  E.  excelsum  is  very  bitter, 
aud  may  be  distinguished  from  that  of  H,  obovatum  by  its  red 
colour  and  bitterness.  The  minute  structure  resembles  that  of 
the  Cinchonas,  but  the  bundles  of  stone  cells  are  larger,  the 
spiral  and  laticiferous  vessels  also  are  more  numerous,  the  latter 
being  very  large,  and  exuding  when  cut  a  waxy  latex.  Many 
of  the  cells  are  filled  with  a  red-colouring  matter  as  in  Cinchona 
bark  ;  and  there  is  a  continuous  ring  of  stone  cells  near  the 
junction  of  the  bark  with  the  wood.  The  bark  examined  was 
from  branches  about  one  inch  in  diameter. 

Chemical  composition. — From  an  examination  of  the  bark 
made  by  W.  A.  H.  Naylor  in  1883,  it  appears  that  the  bitter 
principle  is  not  the  glucoside  sesculin,  or  its  decomposition 
product,  eesculetin,  but  un  alkaloidal  substance  allied  to  qui- 
noidine,  berberine  and  paricine.  From  quinoidine  it  difiers  in 
being  optically  inactive,  and  from  its  double  compound  con- 
taining relatively  less  platinum.  From  berberine  it  diflfers  in 
that  it  contains  a  higher  percentage  of  carbon,  while  its  double 
compound  also  yields  a  relatively  larger  amount  of  platinum. 
From  paricine  it  differs  only  in  the  percentage  of  hydrogen  it 
gives.  Mr?  Naylor  considers  it  to  be  a  new  alkaloid  having  a 
composition  corresponding  to  the  empirical  formula  C**B[*®N', 
and  therefore  an  addition  to  the  small  class  of  bases  devoid  of 
oxygen.  Besides  Hymenodictyonine,  which  is  the  name  given 
to  the  new  alkaloid,  Mr.  Naylor  has  separated  a  bitter 
neutral    principle,    represented   by   the   formula   C^*H*'0*^ 
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whicli  he  thinks  may  possibly  be  a  decomposition  produot  T)f 
a  glacoside. 

In  a  paper  read  before  the  Pharmaceutical  Society  in  1886, 
Mr.  Naylor  gave  the  following  account  of  farther  experiments 
made  with  the  alkaloid  hymenodictyonine  :-^ 

"  On  gradually  adding  a  weak  solution  of  iodine  in  ether  to 
an  ethereal  solution  of  the  alkaloid^  the  iodine  became  decolor- 
ized and  a  deep  oraoge-red  precipitate  was  formed,  which 
quickly  agglutinated  and  presented  the  appearance  of  a  black 
resinous  mass.  By  continuing  the  addition  of  iodine  until  it 
ceased  to  be  decolorized  an  excess  could  readily  be  recognised. 
The  resultant  varnish-like  mass  was  washed  freely  with  ether, 
in  which  it  was  but  little  soluble,  and  then  treated  with  hot 
alcohol.  It  was  soluble  to  a  considerable  extent  in  cold 
alcohol,  but  its  solubility  increased  with  increase  of  tempera- 
ture. It  was  hoped  that  by  the  use  of  a  limited  quantity  of 
this  solvent,  acting  on  the  compound  at  a  suitable  temperature 
to  be  ascertained  by  experiment,  followed  by  a  gradual  pro- 
cess of  cooling,  a  crystalline  derivative  would  separate.  The 
expectation  was  not  realized,  for  the  substance  that  separated 
under  these  conditions  was  always  amorphons. 

"  The  experiment  was  next  tried  of  adding  iodine  in  large 
excess  to  a  solution  of  the  alkaloid  in  much  ether.  This  had 
the  effect  of  producing  a  more  flocculent  precipitate  at  the 
moment  of  its  formation,  but  toward  the  end  of  the  reaction 
the  several  particles  began  to  coalesce.  This  viscid  mass  was 
treated  precisely  as  the  previous  one,  and  refused  to  bo  coaxed 
into  crystallixing. 

"  A  third  attempt  was  made  by  precipitating  a  weak  solution 
of  the  alkaloid  in  ether,  with  rather  less  iodine  than  would  be 
required  to  produce  complete  precipitation.  The  precipitate 
was  subjected  to  the  same  treatment  as  the  previous  ones,  and 
resembled  them  in  the  granular  appearances  of  their  separa- 
tions from  alcohol,  notwithstanding  the  inducement  to  assume 
some  definite  form  offered  by  the  varying  temperatures  to 
which  they  were  subjected. 
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**  Although,  after  much  labour  and  thought,  I  have  failed 
to  obtain  an  iodo-derivative  in  a  crystalline  form,  I  do  not 
regard  it  as  one  of  those  organic  principles  to  which  the 
faculty  of  crystallization  has  been  denied,  but  believe  that  a 
more  perfect  knowledge  of  the  conditions  of  its  formation  in 
a  state  of  purity  would  lead  to  its  production.  This  belief  ia 
encouraged  by  a  close  correspondence  to  a  possible  formula 
which  may  be  assigned  to  the  iodo-compound  prepared  by 
the  method  last  described*  That  portion  of  the  viscid  mass 
which  dissolved  in  a  limited  quantity  of  hot  alcohol  and 
separated  out  on  cooling,  gave,  in  a  series  of  iodine  deter- 
minations by  combustion  with  quick  lime,  the  equivalent  of 
47-52  per  cent.  The  formula  (C"H*oN")«I'2HI  would  require 
47*92  per  cent  of  iodine.  Throughout  these  combustions  it  was 
observed  that  a  fatty  looking  substance  distilled  over,  having 
the  characteristic  odour  of  naphthaline.  From  solution  in 
klcohol  it  crystallized  in  white  scales* 

Several  attempts  were  made  to  produce  a  crystalline  bromo- 
derivative,  but  without  success.  The  flocculent  precipitate 
which  resulted  from  the  reaction  of  ethereal  solutions  of  bro« 
mine  and  alkaloid,  after  treatment  with  hot  alcohol,  gave  on 
cooling  a  granular  looking  body,  which  was  chiefly  remark- 
able for  the  facility  with  which  it  parted  with  a  portion  of  its 
bromine.    A  stable  and  definite  compound  was  not  obtained* 

^*  The  action  of  oxidizing  agents  on  the  alkaloid  next  claimed 
attention.  The  alkaloid  was  converted  into  sulphate,  and  to 
its  aqueous  solution  was  gradually  added  a  one  per  cent* 
aqueous  solution  of  potassium  permanganate,  until  the  liquid 
became  permanently  coloured.  It  was  then  concentrated  by 
distillation  to  a  small  bulk  and  filtered.  The  filtrate  was 
neutralized  with  sulphuric  acid  and  evaporated  to  dryness. 
The  residue  was  exhausted  with  hot  alcohol,  which  on  cooling 
gave  a  deposit  and  when  quite  cold  was  filtered.  The  filtrate 
was  evaporated,  taken  up  with  water  and  converted  into  a 
silver  salt,  which  was  decomposed  by  sulphuretted  hydrogen. 
Filtration,  evaJ)oration,    and    subsequent    purification  of  the 
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residue   with  alcohol  and  water,   left  a  feebly   coloured  acid 
having  the  following  properties : — 

^^  It  was  markedly  acid  to  litmus,  and  had  a  bitter  after-taste. 
It  dissolved  readily  in  alcohol  and  water,  and'  was  but  little 
soluble  in^ether.  It  united  both  with  bases  and  acids.  Its 
hydrochloride  in  aqueous  solution  when  evaporated  over 
snlphuric  acid  assumed  an  arborescent  crystallization;  the 
platino-chloride  under  the  same  conditions  crystallized  in 
plates  or  prisms.  The  acid  was  not  precipitated  with  sulphate 
of  copper,  but  gave  with  nitrate  of  silver  a  white  gelatinous 
precipitate,  which  in  the  moist  state  became  rapidly  reduced 
on  exposure.  Lead  acetate  gave  a  white  granular  precipitate. 
Two  determinations  of  the  platinum  in  the  platino-chloride 
dried  at  115*^  C.  gave  29  50  per  cent,  of  platinum.  The  formula 
(C«  H^  N0«  HCl)  2Pt  CI*  requires  29*72  per  cent,  of  platinum, 
and  this  is  the  platino-chloride  of  a  pyridine-monocarboxylic 
acid,  viz,,  C^  H*  N.  CO  OH.  Further,  the  acid,  or  one  of  its 
salts,  when  distilled  with  lime,  yielded  as  a  product  of  decom- 
position a  volatile  base  which  possessed  the  peculiar  odour 
and  general  properties  of  pyridine.  This  property  of  the  acid, 
coupled  with  its  behaviour  towards  reagents,  and  the  per- 
centage of  platinum  in  its  platino-chloride,  may  be  accepted 
as  trustworthy  evidence  of  its  being  a  carboxylic  derivative 
of  pyridine.  If  nitric  acid  be  used  in  place  of  potassium 
permanganate  the  same  acid  is  obtained. 

It  would  therefore  appear  that  in  common  with  the  rest 
of  the  non-oxygenated  alkaloids  hymenodictyonine  is  con- 
stitutionally related  to  pyridine. 

OLDENLANDIA  CORYMBOSA,  Unn. 

Fig.— iZAeecZe  Hori.  Mai.  x.,  U  35. 

Hab. — Throughout  India.     The  herb. 

Vernacular. — Daman-pa pra>  Bakra,  Pit-pdpra(ffiW.),  Khet- 
papara,  Pit-p4para  (Beng.),  Khet-pSpada,  Pitpapada,  Parip^t 
{Mar.),  Parpadagam  {Tarn.),  Kallasabatra-sige  (Can.),  Yen- 
nella-vemu  (Tel),  Khet-papra  {Ouz.). 
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History,  Uses,  &C.— This  plant,  called  in  Sanskrit 
Kshetraparpata,  or  field  Parpata^  from  its  f reqaent  occurrence 
in  cultivated  fields  about  the  end  of  the  rainy  season,  is  the 
Oldenlandia  biflora  of  Roxburgh  and  the  0.  herbaeea  of  De 
Candolle.  It  is  frequently  mentioned  in  Sanskrit  medicinal 
works,  and  is  considered  a  cooling  medicine  of  importance  in 
the  treatment  of  fevers  supposed  to  be  caused  by  deranged  air 
and  bile,  that  is,  remittent  fever  with  gastric  irritability  and 
nervous  depression.  The  entire  plant  is  prescribed  in  decoc- 
tion, and  is  combined  with  aromatics  as  in  the  PanehoAka^ra, 
which  is  a  decoction  of  Parpata,  Mustaka,  Gulancha,  Chireta 
and  ginger,-  of  all  equal  parts,  two  tolas  (860  grains)  being 
given  for  a  day's  consumption. 

Rheede,  who  calls  it  Parpadagam,  notices  its  use  in  decoction 
with  aromatics,  for  spasmodic  fever,  and  also  its  application  as 
an  apozem  with  sandalwood  and  honey  in  the  same  disease.  It 
must  not  be  confounded  with  the  Pitp^pra  of  the  Mahometans, 
which  is  Fumitory,  and  is  distinguished  in  Sanskrit  as  Yavana- 
parpatay  or  Greek  Parpata,  or  with  the  various  substitutes  for 
that  drug  which  are  in  use  in  India  under  the  name  of  Pitt-a- 
papara. 

Description.— An  annual,  slender  herb,  glabrous,  rarely 
scaberulous,  leaves  linear  or  narrowly  elliptic-lanceolate, 
margins  often  recurved,  nerveless ;  peduncles  solitary,  1  to  4 
flowered,  pedicel  long,  capillary,  calyx-teeth  subulate,  rather 
shorter  than  the  corolla-tube,  crown  of  capsule  low.  It  is  a 
very  variable  plant,  not  always  distinguishable  from  0.  diffusa 
and  0.  ReyniL  It  varies  from  a  diminutive  straggling  herb, 
with  branches  1—2  in»,  to  an  erect  one  a  foot  and  more  high. 
Leaves  from  |  to  2  by  -j^  to  ^  in.,  erect,  spreading,  or  recurved, 
sometimes  as  broad  as  in  narrow  leaved  forms  of  0.  crystallina  ; 
stipules  small,  membranous,  irregularly-cut,  with  a  long  and 
several  shorter  teeth  or  bristles.  Capsule  usually  broad  didy- 
mous,  sometimes  hemispheric  or  narrowed  below  the  calyx- 
teeth,  base  acute  or  rounded,  crown  usually  not  rising  above  the 
base  of  the  calyx-teeth,  at  others  hemispheric  and  approach- 
ing that  of  0.  Heynii.  {FL  Br,  India.) 


Digitized  by  VjOOQ IC 


RUBIACE2E.  199 

CJitmieal  componiion. — A  watery  extract  of  this  plant  gave 
coloared  precipitates  with  alkalies^  a  green  reaction  with  ferric 
chloride^  none  with  gelatine  or  acids,  an  abnndant  (»'eam- 
colonred  precipitate  with  lead  acetate,  and  a£Forded  indications 
of  an  alkaloid.  A  watery  solution  of  an  alcoholic  extract  had 
similar  properties ;  it  was  mawkish  and  saline  to  the  taste^  and 
when  evaporated  to  dryness  it  formed  a  mass  of  cabical, 
dehqnescent  crystals.  A  portion  of  this  extract  ignited  left  a 
saline  residue  consisting  of  potassium,  sodium,  and  a  small 
quantity  of  calcium,  mostly  existing  as  chlorides.  No  ammonia 
was  detected  in  the  herb,  and  the  alkaloid  was  shaken  out  of 
an  alkaline  solution  with  ether,  but  had  no  very  characteristic 
reactions.  The  value  of  the  plant  as  a  cooling  medicine  no 
doubt  is  due  to  the  inorganic  salts  present.  The  dried  herb 
left  an  unusually  large  incombustible  residue,  amounting  to 
22*2  per  cent.,  very  soluble  in  water. 

Oldenlandia  umbellata,  Linn.,  Boxb.  Car.  PI.  t.  3. 
Chayroot  or  Indian  Madder. 

Ainslie  says : — *'The  small  narrow,  pale  green  leaves  of  this 
low  growing  plant  the  native  doctors  consider  as  expectorant 
and  prescribe  them  accordingly ;  of  the  virtues  of  the  root  in 
poisonous  bites,  colds  and  cutaneous  disorders,  as  mentioned 
by  Miller  in  his  Dictionary,  I  know  nothing.  When  dried  and 
powdered  the  leaves  are  sometimes  mixed  with  flour  and  made 
into  cakes,  which  are  eaten  by  such  as  suffer  from  consump- 
tive or  asthmatic  affections.  The  dose  of  the  decoction  of  the 
leaves  is  about  an  ounce  twice  daily.''  The  root  is  long  and 
slender,  with  a  few  lateral  fibres,  and  of  an  orange  colour. 
It  is  best  known  as  a  dyeing  material.  An  account  of  its  use 
for  this  purpose  in  India  will  be  found  in  Drury's  Useful  Plants 
of  India,  1873,  pp.  240  and  470. 

OPHIORRHIZA  MUNGOS,  Linn. 

Fig.— Gar*.  Frud.  %.,  t.  55. 

Hab. — Mountains  of  Assam,  Western  Peninsula  and  Cey- 
lon.   The  root  and  plant. 
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F(0macMZar.— Kiri-purand^n  {Tarn.),  Sarpashi-chefcia  ( Tel), 
B^sna^  N&kali  (Hind.),  Nanj^re,  Basbme  {Can.),  B&Bna^ 
Mungusvel  ( Jfor.),  Mungasvel,  N&kali  (Ouz,). 

History,  Uses,  &C. — ^This  plant  is  described  in  Sans- 
krit in  the  following  terms: — 

N&kuli,  Siirasd,  Risnd,  Sugandh4,  Gaiidhan4kub\ 
N&kulesht&,  Bhujang&ksbi,  Chbatrica,  Suvaba,  Nava. 

The  fifth  and  sirth  synonyms  signify  that  its  odour  is  agree- 
able to  the  N&kula,  and  the  seventh  that  it  is  offensive  to 
snakes. 

It  was  first  brought  to  the  notice  of  Europeans  by  Gbircia. 
Ksempfer^  who  calls  the  root  Betdix  Mungo  {Amoen.  573  and 
577),  says  of  it: — ''Radix  est,  planted  Malaic^  Hampaddu 
Tanab,  id  est,  Fel  ierrce  dicta,  a  sapore  amarissimo  omnium  f  er^ 
partium,  prsesertim  radicis,  quae  intensam  bilis  amaritiem 
exhibit,  Lusitanis  ibidem  Baiz  sen  radix  Mungo  appellata,  i 
mustela  quadam  sen  viverra,  Indis  MunguLia,  Lusitanis  ibidem 
Mungo,  Batavis  Muncus,  Qarciae  ab  Hort,  (Ar,  Hist.  L.  t.,  c.  44.) 
Q^il  et  Quirpele  appellata,  quae  radicem  monstrasse,  et  usum 
ejus  pro  alexipharmico  prima  mortalibus  prodidisse  creditur. 
Est  mustelse  huio  is  genius,  ut  serpentem  naturali  odio  pro- 
sequatur;  et  velut  glirem  catus  invadat.  Tradunt  igitur,  si 
contingat  morderi  muncum,  serpentis  astutia  roboreve  victum, 
relicto  hoste,  pro  alexipharmaco  banc  radicem  quaerere,  et  esu 
ejus  illico  restitutnm^  certamen  redintegrare.  Sit  fides  rei 
penes  indigenas.  Hoc  tantum  de  mustela  hac  exploratum 
babeo,  morsam  &  vipera,  vel  luctu  fatigatum,  dimisso  victore, 
ex  palaestra  in  campum  excurrere  et  obvias  depascere  herbarum 
radiculas,  mox  pastu,  ut  opinor  refectam,  rursus  comparere  ad 
certamen,  cum  hoste,  si  adsit,  redauspicandum.'^  Kasmpfer 
also  says  that  the  plant  to  his  knowledge  grows  in  Java, 
Ceylon,  and  Sumatra,  is  a  foot  or  more  in  height,  and  not 
unlike  the  lesser  Centaury.  It  has  a  single  root,  a  span  in 
length  and  as  thick  as  the  finger,  much  contorted,  with  a 
rough,  brown,  closely-adhering  corky  bark,  and  a  hard,  white 
fragile  woody  column;  it  has  a  bitter  taste  like  Gentian  but 


Digitized  by  VjOOQ IC 


RVBIACEjr.  201 

more  delicate  and  agreeable.  {Op.  cit.,  p,  577.)  The  sup- 
posed alexipharmic  properties  of  this  plant  have  long  since 
been  disproved,  but  it  appears  to  be  an  agrqeable  bitter 
tonic. 

Description. — A  small  shrubby  plant,  1  to  1|  foot;  stems 
hard  and  woody,  bark  light  brown  and  corky ;  leaves  opposite, 
elliptic-lanceolate,  acuminated  at  both  ends,  glabrous,  very 
thin,  unequal  in  size,  2 — 5  by  1 — 2  J  in.,  calyx-tube  turbinate, 
limbS-cleft;  corolla-tube  infundibuliform,  short,  hairy  within, 
limb  5-lobcd ;  stamens  enclosed  ;  capsule  compressed,  crowned 
with  the  calycine  segments,  2-colled,  2-valved;  seeds 
uuracrous,  somewhat  hexagonal;  cymes  podunclod,  terminal, 
branched  ;  flowers  nearly  sessile,  white.  The  root  consists  of 
several  hard,  woody,  contorted  branches,  about  six  inches  in 
length,  covered  with  a  thin  brown  bark.  The  lower  portions 
of  the  stem  are  generally  collected  along  with  the  root,  and  to 
these  Kaampfer's  description  appears  more  particularly  to 
apply,  as  the  root-bark  can  hardly  be  described  as  corky.  Taste 
moderately  bitter. 

Chemical  composition. — A  decoction  of  the  root  contained 
starch  but  no  astringent  matter.  An  alcoholic  extract  evapo- 
rated to  dryness  was  a  mixture  of  some  green  fatty  oil 
containing  chlorophyll,  and  a  light  brown  resin  which  remained 
as  yellowish  red  flakes  when  water  was  added.  The  resin  was 
tasteless,  and  gave  a  blood-red  colour  with  caustic  soda  and  red 
with  sulphuric  acid;  it  dissolved  in  chloroform  and  other  volatile 
solvents,  but  showed  no  disposition  to  crystallize  on  gentlo  eva- 
poration of  these  solutions.  The  filtrate  from  the  resin  was 
sweet  and  demulcent  and  afterward  bitter,  shaken  up  with 
other  it  yielded  a  resinous  substance  to  that  solvent.  The 
liquid  treated  with  ammonia  and  then  shaken  with  ether,  yielded 
np  no  alkaloidal  body,  but  a  white  granular  scum  remained 
on  the  stratum  between  the  two  liquids ;  benzol  addod  and 
agitated  with  the  alkaline  liquid  separated  the  bitter  alkaloid  in 
an  amorphous  condition,  the  quantity  however  was  too  small 
to  admit  of  anything  approaching  a  comploto  analysis. 
II.— 2n 
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MUSS^NDA  FRONDOSA,  Linn. 
Fig. — Wight  III.  t.l24;  Rheede  Eort.  Mai.  ii,  t.  IB. 

Hab. — Tropical  Himalaya,  Western  Peninsula.  Leaves^ 
fruit,  flowers  and  root. 

Vernacular. — Bebina,  Sribar  (Hind.),  Srivadi  (ifaZ.),  Vella- 
ellay  (Tarn.),  Srivar,  Srivardoli,  Bhutkes,  Lavasat  (Mar.),  Asari 
(Nifal). 

History,  Uses,  &C. — This  is  a  well-known  scandent 
shrub,  and  easily  recognised  by  its  orange-coloured  flowers,  which 
contrast  prettily  with  the  white  calycine  leaf,  making  it  a  ^ery 
remarkable  object.  All  the  flowers  do  not  produce  this  leaf-like 
sepal,  but  two  or  three  in  each  corymb,  and  occasionally  two 
sepals  are  thus  developed.  M,  frondosa  is  called  Sriyati  in 
Sanskrit,  and  is  a  favourite  of  the  goddess  of  fortune,  from  its 
bearing  the  white  mark  of  Vishnu  or  Krishna;  another  name 
for  it  is  NagavalH.  Among  the  Tamil  people  it  is  called  the 
''  white-rag  plant/'  The  flowers  are  used  in  country  places  to 
make  the  garland  which  is  tied  over  the  doorway  on  festive 
occasions.  The  root  in  80-grain  doses  is  given  with  cow's  urine 
as  a  remedy  for  jaundice  (pandu-roga),  or  two  tolas  (360  grains) 
of  the  white  leaves  may  be  given  in  milk.  The  juice  of  the 
leaves  and  fruit,  which  is  very  mucilagiuous,  is  used  as  an  eye- 
wash. Bheede  says  :— The  root  in  decoction  expels  phlegm, 
externally  applied  it  is  cooling,  boiled  in  oil  it  cures  aphthss. 
According  to  Loureiro,  the  flowers  are  attenuant  and  diuretic, 
and  are  used  in  cough,  asthma,  ague,  and  flatulence ;  exter- 
nally applied  they  clean  foul  ulcers,  and  cure  skin  eruptions. 
In  Mauritius  a  species  of  Mussaenda  is  called  *'  wild  cinchona '' 
and  is  used  as  a  tonic. 

Chemical  composition. — A  bitter  principle,  having  the 
peculiarities  of  a  glucoside^  pervades  all  parts  of  this  plant. 
It  was  soluble  in  water  and  rectified  spirit,  afiorded  a  reddish 
brown  colour  with  sulphuric  acid,  passing  from  a  fine  red 
to  a  purple,  and  was  not  precipitated  by  alkaloidal  reagents 
or  by  tannin.     Evaporated  with  an   excess  of  hydrochloric 
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acid,  the  purple  colour  was  developed,  and  boiled  with  the 
acid,  the  bitterness  of  the  solution  was  reduced,  a  brown 
decomposition  product  separated,  and  the  filtrate  readily 
reduced  Fehling's  solution.  The  taste  was  very  bitter  and 
acrid,  and  the  glucoside  was  not  obtained  in  crystals.  The 
aqueous  solution  of  the  ether  extracts  of  the  various  parts  of 
the  plant  contained  a  yellow  colouring  matter  related  to  the 
quercitrin  group,  and  a  colouring  matter  of  the  nature  of  an 
organic  acid  w^  present  in  the  alcoholic  extracts,  precipitated 
by  acids,  and  redissolving  with  the  formation  of  an  orange 
colour  in  alkalies. 

A  proximate  analysis  was  made  of  the  white  calycine  leaves, 
the  fruits,  the  green  leaves,  and  the  mixed  stem  and  root  barks. 
On  comparing  these  results,  there  is  seen  to  be  a  correspon- 
dence on  the  one  hand  between  the  composition  of  the  calycine 
leaves  and  fruits,  and  on  the  other  hand  between  that  of  the 
green  leaves  and  bark, — results  which  might  naturally  be 
expected,  seeing  that  the  calycine  leaf  is  merely  an  expansion 
of  the  ovary-coat,  and  the  leaves  act  the  part  of  elaborating 
principles  to  be  stored  up  in  the  bark  and  root. 

Calycine    Fruit-    Leaves.    Bark, 
leaves* 

Ether  extract 4*3      8-8         50     157 

Alcoholic    „  28-7    27-3       15-1     17-3 

Aqueous     „    11-5     13-4       18'8      94 

Crude  fibre 32-4    33-2       383    39-3 

Albumen,  &c»  by  difference  15*1       8*5       16*4       7'0 
Ash 80      8-8       11-4    11-3 

100-0  100-0     100-0  1000 

The  bark  contained  the  largest  quantity  of  ether-soluble 
resin,  which  was  yellow,  opaque,  tasteless  and  very  tenacious. 
In  the  leaves  the  resin  was  associated  with  a  fat,  and  in  the 
calycine  leaves  with  a  wax.  The  fruits  and  calycine  leaves 
contained  larger  quantities  of  sugar  than  other  parts  of  the 
plant,  as  seen  in  the  figures  for  the  alcoholic  extracts.  The 
aqueoQS  extracts  contained  mucilage  and  colouring  matter, 
the  former   predominating  in  the  leaves  and  fruits.     The 
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albuminous  matter  was  most  abundaut  iu  the  expauJed  parts 
of  the  plant. 

The  fruits  were  specially  examined  for  alkaloids,  but  with 
negative  results;  they  were  much  more  bitter  and  acrid  than 
the  leaves,  and  would  not  be  acceptable  as  an  article  of  diet. 
Notice  has  recently  been  taken  of  an  article  called  ^'  Mussaenda 
coffee*'  found  in  the  islo  of  Reunion ;  but  an  investip^ation  of 
the  subject  proved  that  the  fruits  and  seeds  were  those  of 
Ocertncra  vuginata,  a  loganiaceous  plant,  and  that  chemically 
they  were  destitute  of  an  alkaloid.  (Kexo  Bulletin,  December 
1889). 

RANDIA  DUMETORUM,  Lam. 

Fig,— iafw.  ///.  t  156,/.  4;  Wight  Ic.  t  580  ;  Eoxh.  Cor.  PI. 
i.  136. 

Hab. —  Throughout  India.     The  fruit. 

Vernacular, —  Mainphal,  Mindhla,  Pinda  (ffini.),  Mindhal 
(Gtt2.),Gela,  Gelaphal,  Peralu  (ilfar.),Menphal  (Beng.)^  Maruk- 
kallan-kai  (Tarn.),  Mangdre-bongdre  (Can.), 

History,  Uses,  &C. — Mainphal  is  described  by  Sans- 
krit writers  under  the  name  of  Madana  as  pungent  and  dry, 
and  beneficial  in  leprosy  and  phlegmatic  swellings,  the  best  or 
safest  of  emetics ;  one  ripe  fruit  is  said  to  be  a  suflScient  dose ; 
oraesis  is  generally  promoted  by  a  drink  containing  bitters 
and  aromatics.  It  is  indispensable  at  the  marriage  ceremonies 
of  the  Vaisya  caste,  being  tied  upon  the  wrists  of  both  bride 
and  bridegroom  along  with  the  fruit  of  Helicterea  Isora.  The 
Mahometan  physicians  of  India  have  adopted  it  as  a  substi- 
tute for  the  Jouz-el-kai  of  the  Arabs  ;  they  describe  it  as  an 
emetic  which  expels  bile  and  phlegm,  at  the  same  time  acting 
as  an  aperient;  it  should  be  administered  in  combination  with 
aromatics  and  honey.  Ainslie  says  : — "  The  Vytians  consider  it 
amongst  their  best  emetics,  and  prescribe  it  in  the  quantity  of 
about  one  pagoda  weight.  It  is  given  commonly  in  the  form  of 
powder,  the  whole  nut,  seeds  included,  being  powdered.''  An 
infusion  of  the  bark  of  the  root  is  administered  to  nauseate  in 
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bowel  complaints.  Roxburgh  iu  his  Cororaandel  Plants  observes 
that  the  nut  bruised  and  thrown  into  pools  where  there  arc 
fish  intoxicates  them,  in  the  same  way  that  CoccuIils  Indicus 
does.  This  practice  may  be  observed  in  the  Concan,  where  the 
fruit  is  well-known  as  a  fish-poison,  and  is  also  mixed  with 
corn  to  preserve  it  from  insects.  Mr.  Moidfn  Sheriff,  in  his 
Supplement  to  the  Pluirmacopceia  of  India,  says: — "It  is  cer- 
tainly not  a  good  emetic  if  used  as  is  generally  done  by  powder- 
ing the  whole  nut.  The  thick  shell  and  the  numerous  hard 
seeds  are  not  emetic  at  all ;  indeed,  if  anything  they  are  slightly 
irritant;  only  the  dry  pulp  or  mucus,  which  is  the  least  part  of 
the  nut,  possesses  emetic  and  nauseant  properties.  The  contents 
of  two  to  three  nuts  are  generally  h  sufiicient  dose;  they 
should  be  braised,  macerated  for  ten  or  fifteen  minutes  in 
three  to  four  ounces  of  water,  rubbed  and  strained  through 
cloth.  The  draught  is  now  ready  for  use,  and  produces  nausea 
and  vomiting  in  about  ten  minutes;  emesis  should  be  promoted 
by  the  administration  of  warm  water.  The  ejected  matter 
contains  a  large  quantity  of  frothy  mucus.^'  Mr.  Sheriff  has 
found  the  drug  a  good  substitute  for  Ipecacuanha  in  dysentery. 
He  recommends  the  powdered  pulp  as  the  most  convenient 
form  for  administration.  Dose,  40  grains  as  an  emetic; 
15  to  30  grains  in  dysentery,  according  to  the  severity  of  the 
disease.  In  colic  the  fruit  is  rubbed  to  a  paste  with  rice  water 
and  applied  over  the  navel. 

Description. — The  dried  fruit  is  about  the  si«e  of  a  crab 
apple,  globular  or  oval,  reddish  brown,  crowned  with  the 
rim  of  the  calyx,  and  in  a  fresh  state  has  a  strong  odour  of 
recently  tanned  leather.  It  consists  of  a  pericarp  and  shell, 
which  contains  the  seeds  embedded  in  pulp.  The  shell  is  hard 
and  thick,  2-oelled,  the  dividing  septum  being  thin  and  mem- 
branous. The  pulp  is  grey,  and  has  a  nauseous  taste  and  smell. 
The  seeds  are  small  and  oblong,  about  1^  lines  in  length, 
slightly  flattened,  very  hard  and  of  a  brown  colour,  and  100  on 
an  average  are  contained  in  each  fruit.  The  average  weight  of 
the  fruit  is  about  60  grains,  of  the  pulp  separated  from  thei 
seeds  15  grains. 
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Microscopic  structure, — The  greyish  pulp  surrounding  ihe 
seeds  is  composed  of  large  oval  cells  containing  a  little  gra- 
nular matter.  The  pulp  of  the  pericarp  is  remarkable  for 
numerous  large  reddish-brown  stony  cells.  The  epidermis  is 
formed  of  tessalated  cells  of  irregular  size  and  shape.  The 
albumen  of  the  seeds  is  horny  and  translucent. 

Chemical  composition, — The  active  principle  of  the  fruits  is 
saponin^  which  forms  a  large  proportion  of  the  pulp  surrounding 
the  seeds.  The  fresh  pulp  was  mixed  with  water  and  the  juice 
expressed;  the  filtered  liquor  had  the  following  properties : — It 
was  acid  in  reaction  and  very  frothy,  it  gave  opaque  white 
'  precipitates  with  diluted  mineral  acids,  a  greenish  colour  and 
transparent  jelly  withferricchloride^ayellow  colour  with  caustic 
soda,  no  reaction  with  iodine,  and  no  precipitate  with  two  volumes 
of  rectified  spirit.  Acetate  of  lead  caused  such  a  thick  mixture 
as  to  allow  the  vessel  to  be  inverted  without  the  contents  flow- 
ing out.  A  measured  quantity  of  the  solution,  representing 
a  weighed  quantity  of  the  dried  pulp,  was  boiled  for  one  hour 
with  dilute  HCl,  after  which  the  insoluble  sapogenin  was 
weighed  and  the  increase  of  glucose  was  determined  in  the 
filtrate.  Calculations  from  these  results  showed  that  the  pulp 
contained  about  one-third  its  weight  of  saponin,  and  that  on 
an  average  about  four  grains  of  this  principle  existed  in  each 
fruit. 

An  extract  was  also  obtained  by  exhausting  the  pulp  with 
hot  spirit  and  evaporating  the  united  liquors  to  dryness.  This 
extract  was  soluble  in  water,  except  a  little  waxy  matter,  and 
the  solution  was  acid  and  frothy.  It  gave  a  green  coloration 
with  ferric  chloride,  turning  red  with  ammonia,  yellow  pre- 
cipitates with  barium  hydrate  and  the  acetates  of  lead,  a  red 
colour  with  caustic  soda,  and  negative  reactions  with  gelatine 
and  iodine  solutions  and  alkaloidal  tests.  This  solution  gave 
a  precipitate  when  boiled  with  dilute  acid,  and  showed  an 
increase  in  glucose  corresponding  with  that  obtained  in  the 
decomposition  of  saponin.  Evaporated  portions  of  the  solu- 
tion produced  a  purple  colour  in  contact  with  strong  sulphu- 
ric acid* 
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The  pericarp  contained  some  of  the  principles  peculiar  to 
the  palp,  sach  as  saponin^  wax,  resin  and  colouring  matter, 
and  in  addition  a  volatile  odorous  body  of  the  nature  of  a 
soluble  fatty  acid,  which  was  obtained  by  distillation  and 
formed  soluble  salts  with  silver  and  barium.  A  portion  of  the 
distillate  was  neutralized  with  caustic  soda,  and  carefully  eva^ 
porated  to  dryness.  The  residue  was  crystalline,  deliquescent, 
soluble  in  rectified  spirit,  and  sweetish  to  the  taste ;  treated 
with  sulphuric  acid  the  odour  of  valeric  acid  was  liberated,  and 
this  acid  no  doubt  existed  in  the  pericarps  of  th6  fresh  fruits 
in  a  free  state. 

The  unripe  fruits  of  Randia  uliginosa,  DO.j  Wight  Ic. 
t.  39  7,  are  astringent ;.  roasted  in  hot  ashes  they  are  used  as  a 
domestic  remedy  for  diarrhoea  and  dysentery.  When  ripe  they 
are  cooked  and  eaten  as  a  vegetable.  Thoy  are  of  a  yellow 
colour,  and  have  the  appearance  of  a  small  pear.  The  struc- 
ture of  the  fruit  is  similar  to  that  of  B,  dumetorum.  It  is 
called  Pindalu  or  Pedalu  in  Hindi,  Pinglu  in  Guzarathi,  Chu- 
vadialu  or  Piralu  in  Bengali,  Pendhari  Pendhru  or  P^ndhar  in 
Marathi,  Nalaika  in  Telugu,  Wagata  in  Tamil,  Ear^  in  Cana- 
rese,  and  Pinddlu  or  Pindalukain  Sanskrit;  and  is  described 
as  sweety  cooling,  and  diuretic. 

GARDENIA  GUMMIFERA,  Linn.f. 
Fig. — Thunh.  diss.  Gard.,  t  2,/  3. 

Hab. — ^Western  Peninsula,  Chittagong,  Burma.  The  resin- 
ous exudation. 

Vernacular. — Dikamdli(H'mci.,  Guz.),  Dikemali  {Mar.,  Can,), 
Kumbai,  Dikamali  (jTam.),  Tella-manga,  Chiaka-ringu7a  {Tel,). 

History,  Uses,  &C. — This  remarkable  substance  is 
supposed  to  be  the  Nadi-hingu,  Hingu-nidika  or  Pindahva  of 
Sanskrit  writers,  and  is  used  by  the  Hindus  in  fever,  dyspepsia, 
flatulence,  and  chronic  skin  diseases.  In  veterinary  practice,  it 
is  much  used  to  keep  flies  from  sores,  and  some  European 
physicians  have  used  it  to  expel  round  worms  with  success. 
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G.  lucida  yields  a  similar  exudation,  and  Roxburgh  statos  that 
the  frait  of  0.  campanulata  is  ased  as  a  cathartic  and  anthel- 
mintic)  and  to  remove  stains  from  silk.  In  the  Goncanj  the 
root  of  G.florida,  rubbed  into  a  paste  with  water,  is  applied  to 
the  top  of  the  head  as  a  remedy  for  headache  during  preg- 
nancy, and  is  also  given  internally  in  hysteria,  alone,  or  com- 
bined with  Bharangi  [Olerodeiidron,  aerratum). 

Description.— Commercial  Dikamali  occurs  in  the  form 
of  irregular  flat  cakes,  of  a  dull  olive  green  colour,  more  or 
less  mixed  with  bark,  sticks,  and  the  leaf-buds  of  the  plant. 
The  odour  is  peculiar  and  offensive,  like  that  of  cat's  urine. 
The  resinous  exudation,  if  carefully  collected  from  tbo  leaf- 
buds,  is  transparent  and  of  a  bright  golden  yellow ;  it  dissolves 
rapidly  in  rectified  spirit,  forming  a  solution  of  the  colour  of 
pale  sherry,  which,  when  poured  into  water,  forms  a  delicate 
primrose-coloured  emulsion.  This  after  standing  for  24  hours 
deposits  a  portion  of  the  resin  in  an  opaque  condition,  and  of 
the  colour  of  precipitated  sulphur,  but  not  in  sufficient  quan- 
tity to  visibly  affect  the  colour  or  opacity  of  the  emulsion. 

Chemical  composition, — Dikamali  contains  two  resins,  one 
soft  and  of  a  greenish  colour,  tho  other  crystalline  and  of  a 
golden  yellow.  The  latter  was  discovered  by  Stonhouso 
{Phil.  Trans.  1856,  CXLVL,  155,  and  A)m.  Chem,  Pharm. 
XOVIII'f  316),  but  tho  amount  of  ganhnin  obtained  at  that 
time  was  insufficient  for  a  satisfactory  analysis.  Stenhouso 
and  Groves  operating  with  a  larger  quantity  of  the  rosin  found 
that  the  best  method  of  obtaining  the  crude  gardenin  was  to 
boil  the  resin  with  alcohol,  filter  the  solution  to  separate  the 
insoluble  residue,  consisting  chiefly  of  small  fragments  of 
bark  and  wood,  and  allow  it  to  cool.  It  then  deposited  almost 
the  whole  of  tho  gardenin  in  slender  pale  yellow  needles, 
which  were  collected  and  washed  with  cold  spirit,  to  free  thorn 
from  the  amorphous  greenish  yellow  resin,  which  forms  by  far 
the  larger  portion  of  Dikamdli  gum.  These  needles,  however, 
oven  after  several  crystallizations  from  alcohol,  were  found  to 
be  still  impure,  being  contaminated  with  a  colourless  substance 
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of  low-melting  point,  somewhat  resembling  a  fat  in  appear- 
ance. After  repeated  trials  in  various  ways,  it  was  found  that 
this  imparity  might  be  removed  by  means  of  light  petroleum. 
A  boiling  saturated  solution  of  the  gardenin  in  alcohol  was 
ftUowed  to  cool,  and  the  almost  pasty  mass  of  crystals  was 
agitated  with  light  petroleum  at  a  temperature  of  about  30®, 
the  clear  liquid  poured  off,  and  the  residue  again  agitated  witb 
petroleum,  repeating  the  operation  several  times.  The  gar- 
denin was  finally  purified  by  alternate  crystalliaation  from  hot 
bensine  in  which  it  is  readily  soluble^  and  from  alcohoL 

When  pure,  gardenin  forms  brilliant  deep  yellow  crystals, 
which  melt  at  163®  to  164^  Dried  at  100^  and  burnt  in  a 
corrent  of  oxygen,  it  gave  the  following  results:—^ 

I.  0*249  gram,  of  substance  gave  0'567  gram,  carbonic 
anhydride,  and  0-119  gram,  of  Water. 

If,  0  202  gram,  of  substance  gave  0'457  gram,  carbonic 
anhydride,  and  0-102  gmm.  of  water. 

Theory  I.  ll.        Mean.     Fliiokiger. 

C5 60        61-86     62*12       61*70    6191     5947 

H5 5  6-16      5-31  6*60      5»45       671 

02 32        32-98     

97        100-00 

Fliickiger's  numbers  do  not  agree  with  these,  but  as  the 
specimen  he  analysed  had  merely  been  purified  by  repeated 
crystallization  from  spirit,  it  is  not  impossible  that  it  was  con- 
taminated with  traces  of  the  colourless  fatty  substance  men- 
tioned above.  This  is  rendered  very  probable  by  the  much 
lower  melting  point  ( 1 55^)  which  he  obtained.  It  was  stated 
in  the  earlier  paper  (Stenhouse  he.  ciL),  that  when  gardenin 
is  digested  with  concentrated  nitric  acid,  it  is  rapidly  decom- 
posed, picric  acid,  but  no  oxalic  acid,  being  produced.  On 
repeating  the  experiment,  however,  this  statement  was  found 
to  be  incorrect ;  gardenin  when  boiled  with  nitric  acid,  dis- 
solves with  evolution  of  nitrous  fumes,  forming  a  yellow 
solution,  which  on  evaporation  leaves  a  yellowish  residue  ;  this, 
however,  on  careful  examination,  proved  to  be  quite  free  from 
II.— 27 
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trinitrophenol.  It  was  noticed  in  making  this  experiment* 
that  at  the  moment  the  gardenin  came  in  contact  with  the 
nitric  acid^  it  assumed  a  brilliant  crimson  colour  before  dis- 
solving. The  attempts  made  to  isolate  the  red  substance  thus 
formed  were  ultimately  successful ;  one  part  of  gardenin  was 
dissolved  in  about  thirty  times  its  weight  of  boiling  glacial 
acetic  acid,  and  after  being  rapidly  cooled  two  parts  of  nitric 
acid  of  sp.  gr.  1*45  were  added  to  the  clear  solution.  In  a 
few  seconds  hair-like  crimson  needles  began  to  forrti,  very 
different  in  appearance  from  gardenin.  At  the  expiration  of 
five  minuteSy  the  mixture,  which  was  kept  cold,  had  solidified 
to  a  pulp  of  needles.  It  was  then  mixed  with  about  ]  50  parts 
of  cold  water,  and  the  gelatinous  precipitate  collected  after 
it  had  stood  a  few  minutes.  The  pasty  red  mass^  after  being 
well  washed,  was  pressed  into  a  cake  and  dried.  Gardenin 
yields  nearly  90  per  cent,  of  its  weight  of  this  substance,  which 
is  insoluble  in  water  and  dilute  acids,  but  readily  soluble  in 
alkaline  solutions,  and  reprecipitated  on  the  addition  of  an 
acid.  It  has  been  provisionally  named  gardenic  acid.  It  is 
free  from  nitrogen,  and  after  being  purified  by  boiling  with 
spirit,  in  which  it  is  but  very  slightly  soluble,  and  crystalliz- 
ation from  glacial  acetic  acid,  it  was  found  to  melt  at  about 
236^     (Phar.  Jour,  and  Trans.,  July  2Ut,  1877.) 

Commerce. — Dikamdli  is  collected  by  hand,  the  leaf  bud  with 
the  drop  of  resin  attached  to  it  being  broken  off.  It  is  some- 
times made  into  circular  cakes  of  about  a  pound  weight ;  at 
other  times  it  occurs  in  large  irregular  masses,  often  very 
impure.     Value,  Rs.  3-12  per  maund  of  37 J  lbs. 

Canthium  parviflorum,  Lam.,  a  small  thorny  shrub 
of  the  Western  Peninsula  and  Ceylon,  called  Kimi  in  Marathi 
and  Karai^cheddi  in  Tamil,  is  noticed  by  Ainslie  as  having 
medicinal  properties.  He  says  : — *'  A  decoction  of  the  edible 
leaves,  as  well  as  root  of  this  plant,  is  prescribed  in  certain 
stages  of  flux,  and  the  last  is  supposed  to  have  anthelmintic 
qualities,  though  neither  have  much  sensible  taste  or  smell.'* 
{Mai.  Ind.  iu,  63.)     This  slirub  is  best  known  for  its  edible 
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frait,  which  is  an  obovate  compressed  drape  of  a  reddish- 
brown  colour  about  the  size  of  a  horse  bean ;  it  is  sweety  and 
contains  two  seeds. 

Canthium  didymum,  Roi;^.  Mallea,  Varsangi  {Mar. 
Naum'pipala  (TeL),   has  leaves   which  smell  like  coriander. 
The  pounded  bark   is  applied  by  the  natives  to  fractures. 

These  plants  have  really  little^  if  any^  medicinal  qualities. 

Vang^eria  Spinosa,  Boxb.,  is  the  Pinda  and  Ptndt- 
taka  of  Sanskrit  writers,  who  consider  the  fruit  to  be 
medicinal^  and  describe  it  as  strei^thening,  coolings  and  an 
expellant  of  phlegm  and  bile.  It  is  a  small  tree  or  large  bush, 
common  in  many  parts  of  India^  from  Northern  Bengal  to 
Canara^  which  besira  cymes  of  greenish  flowers ;.  the  fruit  is  a 
drupe^  the  size  of  a  cherry,  of  a  yellow  colour  when  ripe,  sub- 
globose  or  turbinate,,  smooth  and  fleshy,  pyrenes  4  to  &,  woody, 
smooth. 

The  vernacular  names  are  Pandrika,  Pinditak  (Hind^}, 
Mayna  iBeng.},  Pfedda-manga  (Tom.),  Vadanike,  Chega-gadda 
(Tel.),  Ohiroholi,  Madanvriksb  {Mar.},  Maggare-gida  {Can.). 

PAVETTA  INDICA,  Linn. 
Fiff.— -  Bheede  HorL  Mai  v.,  t.  10;  Wight  Ic.^  t  148. 

Hab. —  Throughout  India.     The  root  and  leaves. 
Vernacular.. — ^Eakura-ohura(66ngf.)k,  Papari^  Kankra  {Hind.), 
Pavnttay-vayr  (Tarn.),  Piputta-vayroo  {TeLy,  Pipadi  {Mar.), 
Pappadi  {Can.). 

History,  Uses,  &C» — ^This  shmb,  whieh  is  common 
on  hilly  ground^  is  called  Pdpata  and  Tiryakphala  in  Sanskrit. 
It  is  the  Malleamothe  of  Bheede,  who  says  that  the  leaves  are 
used  as  manure,  and  a  decoction  of  them  as  a  fomentation^  and 
that  the  root  with  ginger  is  given  in  dropsy.  Ainslie  says  :— 
"  This  is  a  bitter  bat  not  unpleasant  tasted  root,  possessing  at 
the  same  time  aperient  qualities,  and  is  one  of  those  medicines 
oommonly  prescribed  by  the  native  doctors  in  visceral  obstruc* 
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tion;  given  in  powder  to  children^  the  dose  is  about  a  dracbm 
or  more. 

Description. — The  root  is  crooked,  from  1  inch  to  \  inch 
in  diameter.  The  bark  is  grey,  with  a  light  brown  papery  epi- 
dermis, and  seems  to  be  the  most  active  part.  It  has  a  sweetish 
aromatic  taste  followed  by  a  bitterness,  A  section  placed  under 
the  misoroscope  shows  large  laticiferous  vessels,  containing  a 
greenish  latex,  and  a  parenchymatous  structure  containing  many 
small  starch  granules.     It  is  not  an  article  of  commerce. 

Chemical  composition. — The  powder  gave  oft  a  pleasant  odour 
when  boiled  with  water,  and  a  greenish  resinous  scum  sepamted 
on  the  surface  of  the  liquid.  The  decoction  showed  the  pre- 
sence of  starch,  the  absence  of  tannin,  and  contained  a  coloured 
organic  acid.  Alcohol  yenioved  the  active  bitter  principle  of 
the  root,  and  after  separating  the  resin  by  precipitation  with 
water,  the  solution  when  evaporated  was  perfectly  crystalline. 
The  residue  was  insoluble  in  ether,  but  boiling  chloroform  form- 
ed with  it  a  solutioa  fron^  which  the  bitter  principle  separated 
on  cooliag  in  white  transparent  needle-shaped  crystals.  These 
crystals  wore  very  soluble  in  water  and  alcohol,  and  reduced 
Pehling's  reagent.  With  sulphuric  acid  they  turned  reddish 
brown,  changing  to  violet;  with  Prohde^s  reagent  crimson, 
changing  to  greei;.  Warmed  with  diluted  sulphqric  acid  and 
potassium  bichromate  they  gave  off  the  odour  of  salicylol. 
They  melted  at  120^  C.  to  an  amber-coloured  liquid,  at  a 
higher  temperature  to  a  rioh  red-brown  colour,  further  heat- 
ing  carbonized  them,  and  iniammable  smoky  vapours  were 
given  off  leaving  no  ash.  This  bitter  glucoside  is  closely 
related  to  salicin,  but  diQers  from  thi^t  substa^ice  in  its  optical 
inactivity  and  its  greater  solubility  in  W£|,ter. 

IXORA  CQCCINEJA,  Unn. 

Fig.— Wight  lo.,  t.  158  ;  Bat,  Reg.  513  and  164.  Jungle 
Geranium  {Eng,). 

Hab. — Western  Peninsula.     Cultivated  elsewhere. 
Vernacular, — Bangan,  Bajani^  {Beng.,  Hind.),  Bakara,  Pent- 
gul  [Ma^,),  Vitchie  (Tam.). 
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History,    Uses,  &C. — The  shrub  is  sacred  to  Shiva, 
and  Don  is  probably  connect  in  stating  that  the  generic  name 
is  derived  from  that  of  a  Malabar  idol.     The  Sanskrit  word 
Ishvara,  which  signifies  god,  and  especially  Shiva,  would  be 
written  Ixora  in  Portuguese,  and  nothing  can  be  more  pro- 
bable than  that  the  first  explorera  of  the  Malabar  Coast,  on 
learning  that  thd  plant  was  sacred  to  Ishvara,  should  name 
it  after  that  god.     In  Southern  and  Western  India  the  Hindu* 
use  the  bright  red  flowers,  probably  in  accordance  with  the 
doctrine  of  signatures,  as  a  remedy  for  dysentery.     In  the 
Concan  they  are  fried  in  melted  butter,  rubbed  down  with  a 
little  cumin  and  nagkesar  (cinnamon  buds),  and  made  into  a 
bolus  with  butter  and  sugar-candy.     In  Southern  India  they 
are  given  with  tyre  or  goat's  milk.     Rheede  notices  the  use 
of  the  root  in  fever  and  gonorrhoea,  also  its  external  applica- 
tion in  headache,  and  to  boils,  with  or  without  coooanat  milk. 
The  root  was  brought  to  the  notice  of  the  profession  a  few 
years  ago  as  a   remedy  for  dysentery  by  a   medical  man  in 
Bengal,  but  Dr.  F.  Willis  reports  : — "  I  tried  it  in  many  cases, 
bat  only  in  a  small  number  did  I  find  it  of  any  benefit,  one 
case  only  was  cured  without  other  drugs ;  it  is,  however,  a  very 
good  stomachic  tonic,  nsefnl  in  cases  of  debility  of  that  organ^ 
and  that  I  think  is  its  proper  place  in  therapeutics. '' 

Description. — Root  branched,  i  inch  or  more  in  dia«. 
meter;  bark  thick,  smooth,  brown,  marked  with  small  warty 
prominences,  it  exudes  a  yellow  juice  when  cut;  ,wood  hard» 
yellowish;  odour  rancid  and  disagreeable.  Commencing  from 
the  exterior  the  bark,  when  viewed  under  the  microscope, 
presents  several  rows  of  brick-shaped  cork  cells  of  a  brown 
colour ;  the  parenchyma  is  loaded  with  starch  cells,  and  per- 
meated towards  the  inner  part  by  yellow  laticiferous  vessels, 
just  without  these  is  an  interrupted  zone  of  yellow  stone  cells. 
The  wood  is  porous  with  strongly  marked  medullary  rays. 

Chemical  eowpodiion, — The  root  had  no  peculiar  taste,  but. 
a  slight  odour  of  volatile  fatty  acids  developed  on  boiling  the 
powdered  root  with  water.    Ether  separated    a  yellow  oily. 
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liquid,  the  aqueous  solution  of  which  was  very  acid  and  had  an 
odour  of  butyric  acid.  A  tincture  of  the  root  was  red  in  colour, 
astringent  to  the  taste,  and  very  acid  in  reaction.  Evaporated 
to  dryness  and  heated  with  water,  the  solution  gave  evidence 
of  a  tannin  by  giving  a  green  precipitate  with  ferric  chloride, 
pinkish  .with  gelatine  and  bulky  brown  with  iodine.  The  in- 
soluble portion  yielded  to  petroleum  spirit  one  or  more  fatty 
acids,  liquid  at  20®  C,  and  the  red  precipitate  insoluble  in 
this  medium  was  soluble  in  spirit  and  soda  solution,  and  con- 
sisted of  oxidized  tannin^  A  white  crystalline  substance  was 
associated  with  the  tannin  in  the  aqueous  solutioxi  of  the 
alcoholic  extract,  and  gradually  formed  in  small  quantity  when 
the  evaporated  solution  was  set  aside  for  a  few  days.  The 
flowers  have  the  delicate  odour  of  cinchona  flowers,  and  con- 
tain a  oolouring  and  astringent  principle  of  the  nature  of  an 
organic  acid.  The  red  colour  is  imparted  to  water  more  readily 
than  to  alcohol,  but  the  latter  separates  it  in  a  purer  condition. 
The  aqueous  solution  is  blackened  by  ferric  chloride,  precipi- 
tated by  gelatine,  destroyed  in  brilliancy  by  fixed  alkalies  and 
restored  by  acids.  Ammonia  renders  the  solution  dichromatic, 
and  lead  acetate  throws  down  the  colouring  matter  as  a 
greenish  blue  precipitate,  containing  32*9  per  cent,  of  oxide. 
Ether  removes  a  wax  and  a  yellow  colouring  matter  related  to 
quercitrin.  Alcohol  and  water  respectively  remove  from  the 
drug  the  same  amount  of  extract,  namely,  SO  per  cent.,  consist- 
ing largely  of  saccharine  matter.  The  astringent  colouring 
matter  occurred  to  the  extent  of  6*7  per  cent.,  and  the  papers 
used  in  filtering  the  solutions  retained  a  small  quantity  of  the 
colonr,  which  changed  to  bine  by  exposure  to  the  air,  and  this 
paper  acted  as  litmus  m  turning  red  with  the  least  trace  of 
add.    The  ash  was  6*4  per  cent. 

The  flowers  of  Ixora  parviflora^  Vahl.,  the  Torch  tree, 
ponnded  in  milk,  are  given  for  whooping  congh,  and^  at  the 
same  time  a  necklace  of  the  powers  is  worn.  This  evergreen 
•hmb  or  small  tree  is  oommon  in  msxij  parts  of  India,  and  the 
Dftk  (Post  office)  runners  make  torches  of  it.  The  vemacolar 
Barnes  are  Kotha-gaudhal  (ETtni.),  Rangan  {Ben^.J,  Raikora 
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Makadi  {Mar.),  Gorabikattige  {Can.),  Shulundu-kora  (ram.), 
Kachipadel  (Tel). 

COFFEA  ARABICA,  Linn. 

Fig.—Bot.  Mag.,  i.  1308;  Bentl  and  Trim.  144.  Coffee 
bash  {Eng.),  Cafeier  (Fr.). 

Hab. — Africa.    Cultivated  elsewhere.     The  seeds. 
Vernacular. — Kahvah  (Arah.,  Ind.  Bazars).     Corrnptions  ol 
the  English  name  are  now  in  general  nse  among  the  natives* 

History,  Uses,  &C. — The  plant  is  a  native  of  tropical 
Afinca;  it  grows  gregariously  in  woods  at  an  elevation  of  1,000 
to  2,000  feet  or  more.  It  is  common  in  Abyssinia,  whence  it 
was  introduced  into  Arabia  by  the  Arabs,  and  through  them 
the  seeds  became  known  to  the  Persians  and  Turks.  The  date 
of  the  introduction  of  coffee  into  Arabia  is  uncertain,  the  first 
Arabian  writer  who  mentions  hunn  (coffee  berries)  is  Firuza- 
badi  in  the  Kamns,  which  work  was,  according  to  the  original 
copy,  written  by  himself,  completed  A.H.  768  (A.D.  1366). 
He  describes  hunn  as  a  certain  thing  which  is  taken  like  the 
condiments  termed  <j>*  (murriye).  Ibn-es-Simani  says,  ''It 
is  a  thing  reckoned  among  what  are  termed  ^^^/  (kaw^mikh) 
which  signifies  the  same  as  Murriye.  The  physician  Dawood, 
says  :  "  It  is  the  produce  of  a  certain  tree  in  El  Yemen,  which 
^ows  to  the  height  of  about  three  cubits,  on  a  stem  of  the 
thickness  of  the  thumb,  and  has  a  white  flower,  which  is  suc- 
ceeded by  a  berry,  like  the  hazel  nut ;  sometimes  it  is  cut  like 
beans ;  and  sometimes,  when  it  is  divested  of  its  covering,  it 
divides  into  two  halves :  it  has  been  proved  to  be  good  for 
alleviating  humidities  and  cough  and  phlegm  and  defluxions* 
and  for  opening  obstructions,  and  causing  a  flow  of  the  urine: 
when  roasted  (and  pounded  or  ground)  and  well  cooked  {i.e., 
boiled  in  water),  it  is  now  commonly  known  by  the  name  of 
%^  (kahvah)."  (Lane,  in  Madd'^hKamua*)  Kahvah  in  Arabic 
signifies  '  wine '  or  *  that  which  causes  appetite,'  and,  before 
coffee  was  known  to  the  Arabs,  was  applied  to  some  other  stimu- 
lating drink  (probably   kat),  which  they  were  in  the  habit  of 
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using.  Coffee  is  not  mentioned  by  Haji  Zein-el-AtUf>  who 
wrote  in  A.D.  1368 ;  consequently,  it  cannot  have  been  known 
in  Persia  at  that  date.  Though  coSee  was  known  to  the  Arabs 
as  a  medicine  in  the  14th  century,  coffee-drinking  does  not 
appear  to  have  been  practised  until  the  early  part  of  the  1 5th. 
century,  when,  according  to  some  authorities,  Jamal-ed-deen 
Abu  Abdulla  Muhammad  bin  Said-ed-Dab&ni,  KadiofAden^ 
returning  From  Abyssinia,  where  the  practice  is  said  to  have 
existed  from  a  very  early  date,  introduced  it  at  Aden,  whence 
its  use  gradually  spread  through  Arabia  to  Persia  and  Turkey. 
Another  account  of  its  introduction  as  a  drink  in  Arabia  is  that 
the  disciples  of  Sheik  Abut  Hasan  Shadali,  who  had  a  cloister 
on  the  mountains  of  Yemen,  being  much  worn  out  by  fasting 
And  constant  vigils,  accidentally  ate  some  of  the  berries  of  a 
coffee  bush,  and  finding  them  Very  refreshing,  told  the  Sheik 
of  their  discovery,  u))on  which  he  ordered  them  to  use  a  decoc- 
tion of  the  fruit  as  a  drink.  When  first  introduced  the  practice 
of  coffee-drinking  met  with  much  opposition  both  in  Arabia 
and  Persia,  and  its  use  was  prohibited  by  some  of  the  Maho- 
metan law  doctors.     A  Persian  rhymster  says  of  it : 

i.e. — That  black-faced  drink  called  coffee  is  the  preventer  of 
sleep  and  destroyer  of  manhood.  On  the  other  hand,  its 
admirers  were  not  silent,  as  will  be  seen  from  the  following 
lines : — 


JCO^j  tft*l  CS,^^  ^^ls^  ^tjf    '.•   J— ^cLi'^l^i  ^jj  tj^  St 

Coffee  is  a  wine  which  induces  a  feeling  of  well-being  and  case  ; 

Ifc  soothes  the  mind  and  strengthen^  the  limbs  and  heart. 
It  ministers  to  the  pleasdres  of  the  yoiith  of  Peroia, 

And  alleviates  the  pangs  of  decrepid  old  age. 

According  to  Indian  tradition  the  Coffee  plant  was  intro- 
duced into  Mysore  by  a  Babu  or  wandering  monk,  named 
^bu-din,  who  about  A.D.  1650  came  and  took  up  his  abode 
on  the  uninhabited  hills  in  the  Nugger  division,  named  after 
him,  and  where  he  established  a  college,  which  still  exists* 
endowed  by  the  Government.     It  is  said  that  he  bi*ought seven 
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coffee  berries  from  Mocha,  which  he  planted  near  his  hermit- 
age, about  which  are  now  to  be  seen  some  very  old  coffee 
plants.     (Drury.) 

Coffee-drinking  was  introdaced  into  India  by  the  Persian 
invaders^  but  its  use  appears  to  have  been  confined  for  a  long 
time  to  the  entourage  of  the  Moghal  Court,  as  Linschoten, 
who  was  in  India  from  1576  to  1590,  does  not  mention  the 
berry  among  the  articles  of  trade  found  in  the  Portuguese 
Settlements  in  the  East.  Rauwolff  is  the  first  European  writer 
who  notices  it,  having  observed  its  use  at  Aleppo  in  1573.  In 
1592,  Prosper  Alpinus  published  a  figure  and  description  of 
the  plant  from  a  cultivated  specimen  he  saw  in  a  garden  in 
Egypt.  For  some  time  after  this,  Cahu6,  Coffa,  or  Kauhi  as  it 
is  written  in  an  Arabic  and  English  pamphlet  printed  at 
Oxford  in  1659,  appears  to  have  been  known  by  name  only 
to  the  learned  in  Europe,  as  Burton  in  his  Anatomy  of  Melan- 
choly, which  was  published  in  1621,  says,  "  The  Turks  have  a 
drink  called  coffee  (for  they  use  no  wine),  so  named  of  a 
berry  as  black  as  soot,  and  as  bitter  (like  the  black  drink 
which  was  in  use  amongst  the  Lacedsdmonians,  and  perhaps 
the  same),  which  they  sip  still  of,  and  sup  as  warm  as  they 
can  suffer,"  Ac. 

Coffee-drinking  began  to  be  practised  in  Western  Europe  by 
Turkey  merchants  in  1650,  and  in  1652  it  was  introduced  into 
London,  when  one  Pasqua  Rosee,  the  Greek  servant  of  a  Turkey 
merchant  named  Edwards,  opened  a  house  to  sell  it  publicly  in 
St.  Michaers  Alley,  Cornhill,  There  appears  to  have  been  much 
prejudice  for  a  long  time  against  the  Turkish  berry  as  bUtck  as 
soot  and  as  bitter,  as  in  1 663  a  poetical  satire,  entitled  *'  A  Cup 
of  Coffee  or  Cofee  in  its  colours,''  appeared,  in  which  it  is  stigma- 
tized as — 

**  A  loathsome  potion,  not  yet  anderstood, 
Syrop  of  soot,  or  essence  of  old  shoes, 
Dasht  with  diurnals  and  the  book  of  news/' 

And  in  the  "Women's  Petition  against  Coffee,"  1674,   they 

complained   that   "  it    made   men  as  unfruitful  as  the  desert 

whence  that  unhappy  berry  is  said  to  be  brought.**     As  late  as 

1711,   we  find  the  following   passage  in  a  letter  written  by 

II.— 28 
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Charlotte  Elizabeth  from  Marly  to  her  step-sister  in  Germany  : 
"  I  am  grieved  to  learn,  dear  Louise,  that  you  have  taken  to 
coflfee ;  nothing  is  so  unhealthy,  and  I  see  many  here  who  have 
had  to  give  it  up  because  of  the  diseases  it  has  brought  upon 
them.  The  princess  of  Hanan  died  of  it  in  frightful  sufferings. 
After  her  death  they  found  the  coffee  in  her  stomach,  where 
it  had  caused  several  ulcers.  Let  this  then  be  a  warning 
to  you.'* 

CoflTee  is  cultivated  by  the  Arabs  in  the  lower  valleys  of  the 
mountains  of  Yemen,  the  plant  is  watered  reguUrly  morning 
and  evening,  and  takes  three  years  to  arrive  at  maturity,  when 
it  forms  a  shrub  from  7  to  11  feet  in  height.  A  good  bush  of 
Oudanee  coffee  produces  28  lbs.  yearly.  The '  beans  are 
brought  in  December  and  January  to  Sanaa,  from  the  sur- 
rounding districts.  They  are  divided  into  seven  classes^  as 
sherjeey  the  best ;  oudanee,  the  largest,  &o.  Prom  Sanaa  they 
are  carried  to  Mocha  and  Hodeida.  The  people  of  Sanaa  never 
use  the  coffee  bean,  but  employ  the  husk,  which  they  call 
'^  Ehishr/'  and  which  is  prepared  in  the  same  manner ;  they 
say  that  the  bean  is  too  heating,  but  that  kishr  is  an  infal- 
lible remedy  for  all  disorders.  (0.  J.  Cruitenden,  Trans.  Bom* 
Geograph  Soc.  ii.,  45, 1836.)  Cruttenden  notices  the  diflSculty 
experienced  by  the  merchants  in  forwarding  their  coffee  to 
Mocha,  owing  to  the  Turks  having  taken  possession  of  the 
Tehama,  and  shortly  afterwards  we  find  that  the  trade  was  to 
a  great  extent  transferred  to  Aden. 

The  Dutch  wore  the  first  European  people  to  grow  the 
plant  at  the  end  of  the  17th  century  at  Batavia  from  Arabian 
seeds.  In  1690  one  of  these  was  sent  to  Witsen  at  Amsterdam, 
and  the  plant  soon  became  known  in  European  gardens.  The 
Dutch  also  imported  the  plant  into  the  New  World,  the  first 
coffee  being  grown  at  Surinam  in  1718,  whence  in  1725  it  was 
secretly  carried  to  Cayenne  by  the  Prenclk  Its  introduction 
into  the  West  Indies  appears  to  be  due  to  a  French  naval 
officer,  who  in  1720  or  1728  brought  the  plant  to  Martinique. 

At  the  present  time  coffee  is  cultivated  in  nearly  all  tropical 
and  subtropical  countries.     The  berries  of  some  other  species 
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are  used,  especially  those  of  C.  libericOf  Hiern.,  from  the  West 
Coast  of  Africa.  It  is  a  larger  and  more  robust  plant,  and 
flourishes  at  a  lower  elevation  than  (7.  arabica ;  its  berries 
also  are  larger.  Coffee  leaves  are  preferred  by  the  natives  of 
Sumatra  to  the  berries;  with  boiling^  water  they  afford  a 
transparent,  brown  infusion^  which  when  made  sufficiently 
strong  is  by  no  means  unpalatable.  For  full  particulars,  see 
Hanbury  Science  Papers,  p.  84. 

Coffee  is  prepared  in  the  East  from  the  freshly-roasted  berries 
crushed  in  a  mortar  and  boiled  in  water ;  as  soon  as  the  water 
boils  the  decoction  is  ready  for  use  and  is  taken  without  sugar 
or  milk  in  small  cups  (finjdn)  about  the  size  of  a  large  egg 
cup,  and  a  glass  of  cold  sherbet  is  taken  immediately  after  it. 
It  contains  therefore  hardly  any  of  the  caffeine,  and  its  virtues 
almost  entirely  depend  upon  the  aromatic  products  produced 
during  the  process  of  roasting.  Coffee  prepared  in  this  manner 
or  by  a  rapid  process  of  infusion  produces  mental  exhilaration, 
physical  activity,  and  wakefulness.  Jomand  says,  *'  One  hun- 
dred and  twenty  grams  of  powdered  coffee  and  3  litres  of  an 
infiision  made  with  200  grams  of  different  kinds  of  coffee 
enabled  me  to  live  for  five  consecutive  days  without  lessening 
my  ordinary  occupations,  and  to  use  more  and  more  prolonged 
muscular  exercise  than  I  was  accustomed  to,  without  any  other 
physical  injury  than  a  slight  degree  of  fatigue  and  a  little  loss 
of  flesh. '^  It  appears  to  us  highly  probable  that  all  the  effects 
which  are  stated  to  be  produced  by  the  use  of  Kola  seeds 
would  also  be  induced  by  the  consumption  of  coffee  berries. 
Comparative  experiments  are  certainly  worth  trying. 

It  has  been  proved  by  experiment  that  under  the  influence  of 
coffee  the  amount  of  blood  circulating  in  the  brain  is  reduced,  but 
that  it  is  brought  to  the  nerve  tissues  under  increased  pressure, 
hence  assimilation  of  nutritive  material  should  be  increased 
in  rapidity  if  lessened  in  quantity.  Prolonged  mental  labour 
produces  cerebral  congestion  and  drowsiness,  it  is  this  con- 
dition apparently  which  coffee  corrects  by  contracting  the  blood- 
vessels and  lessening  the  amount  of  blood  in  the  brain.  Coffee 
like  other  stimulants  quickens  gastric  digestion,  stimulates  tb^ 
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secretion  of  bile^  and  by  angmenting  the  peristaltic  action  of  the 
intestine^  promotes  defecation ;  but  if  taken  in  excess^  it  para- 
lyzes the  digestive  fanction,  and  causes  venous  congestion  of  the 
liver^  constipation  and  hsemorrhoids.  Coffee  is  often  a  useful 
stimulant  in  asthma,  narcotism,  delirium  tremens,  and  during 
convalescence.  Experiments  upon  animals  have  shown  that 
coffee  and  caffeine  are  direct  physiological  antidotes  to  morphia. 
Coffee  and  caffeine  have  been  used  as  diuretics  in  dropsy.  Dr. 
yon  Schrceder  of  Strasburg^  from  experiments  which  he  baa 
made^  arrives  at  the  conclusion  that  caffeiae  acts  powerfully  and 
energetically  upon  the  renal  secretion  by  direct  stimulation  of 
the  secretory  apparatus,  but  it  may  also  so  affect  the  vaso-motor 
centres  as  to  diminish  the  urinary  secretion.  In  order  to 
eliminate  the  action  of  the  vaso-motor  centres  upon  the  secre- 
tory apparatus^  Schroeder  paralysed  these  centres  in  animals 
by  means  of  chloral  hydrate.  The  result  was  a  marked  lower- 
ing of  blood  tension.  A  rabbit  of  two  kilos  weight  was  narco- 
tised with  chloral,  and  canulas  introduced  into  the  uretors. 
Within  7U  minutes  50  centigrams  of  caffeine  was  injected  by 
three  separate  operations  into  the  veins*.  The  quantity 
of  urine  secreted  during  this  time  was  about  eleven  times 
greater  than  under  normal  conditions.  Here  the  caffeine 
appeared  to  act  directly  upon  the  renal  epithelium.  To  demon- 
strate this  more  clearly,  Schroeder  cut  the  nerves  of  one 
kidney,  leaving  those  of  the  other  intact.  All  vaso-motor 
influence  over  one  kidney  was  thus  prevented,  while  to  pre- 
serve it  intact  over  the  other,  the  animal  was  narcotised  with 
morphia  before  the  experiment.  When  caffeine  was  now 
introduced  into  the  blood  of  the  rabbit>  there  was  a  much 
greater  urinary  secretion  from  the  kidney,  the  nerves  of  which 
had  been  divided,  than  from  the  other. 

The  diuretic  action  of  caffeine  has  hitherto  been  misunder- 
stood owing  to  the  double  influence  which  it  exerts,  t?w., 
excitation  of  the  nerve  centres  like  strychnia,  and  stimulation 
of  the  secretory  elements  of  the  kidney,  the  latter  being  often 
completely  neutralised  by  the  former.  Schroeder  compares 
this  double  action  of  caffeine  to  that  of  pilocarpine.     Small 
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qaantities  of  these  alkaloids  are  sufficient  to  cause  a  specific 
secretion.  He  considers  that  the  action  of  cafieine  demon* 
strates  the  glandular  nature  of  the  kidney  and  shows  that  it  is 
not  a  simple  filter.     (Noumaux  Remedea,  Mara  24^  1887.) 

To  illustrate  the  toxical  effects  of  coffee,  the  following 
examples  may  suffice :  Fifty  minutes  after  taking  a  drachm 
of  citrate  of  caffeine  a  burning  sensation  in  the  throat  was 
complained  of,  and  giddiness  with  vomiting,  purging,  and 
abdominal  pain.  General  paresis  with  tremor  ensued,  followed 
by  collapse,  but  the  mind  remained  clear  {Bouthf  Practitioner^ 
xxxi.,  48).  Fort  took  an  infusion  of  eight  ounces  of  coffee  in 
a  quart  of  wat^r  in  the  course  of  a  day.  The  pulse  rose  to 
114,  sleep  was  impossible)  muscular  spasms  occurred  all  over 
the  body,  and  were  very  painful  in  the  extremifcies,  chest,  and 
throat.  The  tongue  was  dry,  there  was  nausea  with  fre- 
quent liquid  stools,  and  the  pulse  ranged  from  110  to 
1 14,  and  was  intermittent.  The  next  day  there  was  headache 
and  anorexia.  {Bull,  de  Therap.y  civ.  850.)  The  experiments 
of  Liideritz  upon  cultivations  of  various  bacteria  {Berl.  Klin. 
iricAerwcAr.,  1890,)  show  that  tincture  of  coffee  possesses  marked 
antiseptic  properties.  These  properties  cannot  be  due  to 
caffeine,  which  has  little  effect  as  a  germicide,  the  tannin  may 
exert  some  influence,  but  it  is  probably  the  products  formed 
during  roasting  which  are  the  most  active  agents.  It  is 
remarkable  that  a  cup  of  coffee  may  be  exposed  to  the  air  in 
a  room  for  a  week  or  two  without  the  appearance  of  any 
micro-organisms  in  it. 

Description, — The  seeds  are  oval,  longitudinally  grooved 
upon  the  flat  side,  usually  almost  completely  deprived  of  the 
parchment-like,  finely-wrinkled  testa,  fragments  of  which 
remain  in  the  groove  and  sometimes  upon  the  back.  The  horny 
albumen  is  of  the  shape  of  the  seed,  according  to  the 
variety,  of  a  yellowish,  brownish,  bluish,  or  greenish  tint,  and 
is  folded,  or  rather  rolled  up,  whereby  the  groove  is  produced. 
The  embryo  is  situated  under  the  convex  side  near  one  end,  is 
slightly  curved,  and  occupies  about  one-fourth  the  length  of  the 
seed.     Raw   coffee  has  a  very  faint   odour  and  a   sweetish. 
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slightly  astringent,  and  bitterish  taste.  The  commercial  varie- 
ties vary  considerably  in  flavour,  in  size,  and  in  the  shade  of 
colonr.  On  keeping,  coffee  loses  during  the  first  year  about 
8  per  cent,  in  weight,  principally  moisture  ;  during  the  second, 
5  per  cent.,  and  during  the  third  year  2  per  cent.,  the  flavour 
being  at  the  same  time  greatly  improved. 

In  Mocha  coffee  the  seed  is  often  quite  ovoid,  only  a  single 
grain  being  contained  in  each  fruit. 

Chemical  composition. — The  sweetish  pulp  of  the  pericarp 
contains  several  sugars,  of  which  Boussingault  (1881)  found 
2-37  per  cent,  cane-sugar,  8*73  per  cent,  invert-sugar,  and  2*2 1 
per  cent,  mannit.  According  to  Payen's  analysis  (1849),  coffee 
contains  13  per  cent,  of  fat,  15*3  of  glucose,  dextrin,  and  an 
undetermined  vegetable  acid,  10  of  vegetable  casein,  5  of 
chlorogenate  of  caffeine  and  potassium,  3  of  nitrogenized  prin- 
ciple, 0-8  of  caffeine,  0*001  of  solid  volatile  oil,  0*002  of  liquid 
aromatic  principle  soluble  in  water,  6*7  of  ash,  and  1 .  of  mois- 
ture, the  remainder  being  cellulose.  The  fat  consists  of  palmitin 
and  olein.  The  acids  contained  in  coffee  have  been  the  subject 
of  repeated  investigations.  These  render  it  probable  that, 
besides  a  little  citric  acid,  the  principal  one  is  caffeo-tannic  add, 
which,  according  to  Rochieder,  is  Pay  en's  chlorogenic  acid;  its 
precipitate  with  gelatin  is  soluble  in  the  tannin  solution;  tartar 
emetic  does  not  precipitate  it,  but  it  yields  with  lead  salts  and 
baryta  solution  yellow  precipitates.  Vlaanderen  and  Mulder 
(1858)  separated  this  principle  under  the  name  of  cafftic  acid, 
and  regard  the  other  acids  of  coffee  (caffeaiiic,  caruliCf  and 
caffeelic)  as  products  of  oxidation;  and  they  believe  the  various 
colours  of  raw  coffee  to  be  due  ta  mixtures  of  these  derivatives. 
They  consider  chlorogenic  as  a  mixture  of  i;heir  caffeic  and 
coerulic  acids;  Rochleder's  viridinic  ax:id  (1848)  may  be  a 
similar  mixture.  The  caffeic  acid  of  Hlasiwetz  (1867), is  ob- 
tained by  continued  boiling  of  caffeo-tannin  with  excess  of 
potassa  solution  and  separation  by  sulphuric  acid.  When 
pure  it  has  the  composition  O^H'O*,  is  in  straw-yellow  crystals, 
forms  mostly  yellow-coloured  salts,  and,  like  the  amorphous 
gum-like  caffeo-tannin,  yields  with  fusing  potassa  protocatechuic 
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acid,  C'H^O*.  By  dry  distillation  pyrocatechin  is  obtained. 
Zwenger  and  Siebert  (1861)  obtained  from  Java  coffee  0*3  per 
cent,  of  kinic  acid 9  wbich  is  most  likely  the  coffeic  acid  of 
Stenhoose,  obtained  (1854)  from  coffee-leaves,  and  which 
readily  yielded  kinone  when  treated  with  manganic  deutoxide 
and  snlpharic  acid.  (Stille  and  Maisch.)  Eonig  and  others 
have  obtained  the  following  results  from  the  analysis  of  coffee 
from  four  various  sources : — 


Konig. 


Raw.     Roasted. 


Payen. 
Raw. 


Smethan. 

Roasted 

average  of 

seyen 

varieties. 


Substances  soluble  in  water. 

Nitrogen 

Nitrogenous  matter    

Caffeine 

Caffet^annic  acid 

Fat 

Ethereal  oil 

Sugar 

Sugar  and  dextrin 

Other  nitrogenous  matter  .•. 

Cellulose ••••.. 

Ash  

Soluble  ash  ^ 

Moisture  


27-44 
1-87 

11-43 
MB 


27-45 
2-81 

12-05 
1-38 


13-23    15-03 

...     I     ... 
3-25      1-32 

3l-'52    38-41 

27-72!  24  27 

3-48      3-75 


1M9 


319 


11- to  13 

•8 
3-6  to  5 
10- to  13 

-013 


15-5 


34-   • 

0-7 


12- 


2-26 


10-99 


29-28 
4-19 
8-37 

2-87 


For  information  regarding  the  composition  of  various  coffee 
substitutes,  the  reader  is  referred  to  Konig*s  work  already 
quoted  and  to  Batt  ershairs  Food  Adulteration. 

The  roasting  of  coffee,  which  is  best  accomplished  at  a 
temperature  of  about  250®  C,  renders  the  seeds  pulverizable, 
and  at  the  same  time  gives  them  a  more  agreeable  taste  and 
enables  them  to  yield  more  of  their  constituents  to  water.  The 
coffee  thus  acquires  a  chestnut-brown  colour  and  loses  about 
18  per  cent,  of  its  weight.  The  generation  of  gaseous  com- 
pounds ruptures  the  cells,  and  a  peculiar  and  agreeable  aroma 
is  produced,  probably  through  the  decomposition  of  the  fat  and 
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tannin.  But  Payen's  (as  well  as  Rochleder's)  investigations 
failed  to  point  out  the  principle  to  which  the  changes  are  due. 
Very  probably  they  depend  upon  the  decomposition  of  several 
of  the  organic  compounds  and  unquestionably  upon  the  produc- 
tion of  a  pyrogenated  volatile  oil,  to  which  the  grateful  aroma 
is  due.  Caffeine  does  not  partake  of  these  changeSf  except  that 
it  is  slowly  volatilized  at  the  temperature  stated ;  hence  the 
roasting  of  coffee  ought  to  be  effected  in  closed  vessels.  Bern- 
heimer  (1880)  found  nearly  one-half  of  the  products  of  roasting 
to  consist  of  palmitic  acid^  the  remainder  being  acetic  acid, 
carbonic  acid,  probably  acetone,  hydroquinone,  pyrrol,  methy- 
lamine,  '18  to  '21  per  cent,  caffeine,  and  '04  or  '05  coffeol, 
C®H*^0^,  to  which  the  aroma  of  coffee  is  due ;  it  is  an  oil  boil- 
ing at  195°  C.  (383'*  F.),  and  is  probably  a  methyl  ether  of 
saligenin.     {Stille  and  Maisch.) 

The  extract  from  roasted  coffee,  mean  of  eight  analyses,  had 
the  following  composition  :  100  parts  of  coffee  yielded  to  water 
25*50  per  cent,  of  extractive,  containing  '5  per  cent,  nitrogen, 
5*18  per  cent,  oil,  13'14  per  cent  non-nitrogenous  matter  and 
4-06  per  cent.  ash.     {Konig.) 

Mocha  coffee  yields  as  much  as  7*84  per  cent,  of  ash — con- 
sisting chiefly  of  carbonates  and  phosphates  of  potassium, 
sodium,  magnesium,  and  calcium,  the  earthy  salts  amounting  to 
one-seventh  or  one-sixth  of  the  weight. 

The  percentage  of  caffeine  contained  in  raw  coffee  has  been 
variously  stated  by  different  chemists  to  range  from  0*23 
(Liebig)  to  200  (Allen.)  Paul  and  Cownley  {Pharm.  Joum,, 
Jan.  and  Feb.  1887,)  have,  however,  after  examining  fourteen 
different  samples  of  raw  coffee  dried  at  100°  C,  obtained  the 
following  very  uniform  results  : — 

Kind  of  Coffee.  Moisture,        Caffeine, 

p.  100.  p.  100 

Coorg 8-0  1-20 

Guatemala 8-6  1*29 

Travancore 10-0  1-29 

Liberia  (1) 8*0  1-39 

„      (2) 8-0  1-39 

Rio         91  1*20 
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Kind  of  Coffee.  Moisinre,        Caffeine, 

p.  100  p.  100. 

Santos,  Brazil   9*0  1*29 

Manilla 6-6  1-20 

Ceylon    62  l-2t 

Pemk 7-3  122 

Costa-Rica 72  1'24 

Jamaica  (pate)  8*7  1-21 

Do.      (2)       9-0  1-28 

Mysore   8*0  1*28 

The  process  for  the  extraction  of  the  caffeine  used  by  Paul 
and  Cownley  was  the  following  : — The  coffee  in  fine  powder 
was  mixed  with  moist  lime  and  exhausted  by  alcohol  in  a  Waitt's 
percolator.  After  removal  of  the  alcohol  the  dry  residue  was 
mixed  with  a  small  quantity  of  water,  acidulated  by  sulphuric 
acid  to  convert  into  sulphate  the  trace  of  lime  present.  After 
filtration  the  liquid  was  shaken  with  chloroform,  and  on  the 
evaporation  of  the  chloroform  the  caffeine  was  obtained  in  a 
crystalline  state. 

Commerce. — The  coffee-cultivating  region  is  Southern  India ; 
it  supplies  most  of  the  coffee  consumed  in  India,  and  before  the 
coffee  blight  (which  is  caused  by  a  fungus,  Hemileia  vastatrix^ 
spreading  over  the  leaves  and  destroying  their  functions)  it 
exported  large  quantities  to  other  countries,  as  the  following 
figures  will  show  : — 

Official  years.  Quantities  in  Cwts.    Value  in  Rupees- 

1878-79 341,186  1,54,36,427 

1879-PO 359,313  1,62,67,465 

1880-81 869,357  1,59,96,688 

1881-82 346,364  1,44,74,650 

1882-83 353,324  3,39,22,040 

Mocha  coffee  is  imported  into  Bombay,  where  it  fetches 
nearly  double  the  price  of  Indian  coffee. 

Diplospora  sphserocarpa  Dah,  Eook.  in  Kew  Joum. 
tf.,  p.  257. 

The  berries  of  this  tree,  growing  on  the  Western  Ghauts,  are 
known  as  '^  wild  Coffee,"  and,  when  ripening,  are  oaten  largely 
by  birds  and  jackals,  but  they  have  not  been  known  to  be  used 
II.— 29 


Diaitized  by  VjOOQ  IC 


226  BUBIAOEM 

as  a  substitute  for  coffee  either  by  the  natives  or  European 
planters.  The  berries  are  from  i  to  |  of  an  inch  in  diameter, 
and  are  crowned  by  the  calycine  areole.  The  seeds,  numbering 
from  4  to  1 0,  are  arranged  in  a  vertiqally  imbricate  manner  in 
the  sweetish  pulp,  they  are  round  and  flattened  in  shape, 
glossy  on  the  surface,  light-brown  in  colour  and  homy  in  con- 
sistence. The  seeds  turn  dark  brown  when  roasted,  throwing 
off  the  parchment-like  testa,  and  when  powdered  possess  an 
aroma  resembling  that  of  coffee.  The  roasted  and  powdered 
seeds  were  submitted  to  Brig.-6en.  A.  Kenney-Herbert,  a 
great  authority  on  Indian  cookery,  and  he  reported  as 
follows. — *'  The  percolated  liquor  had  a  remarkably  pleasant 
taste,  having  a  marked  flavour  of  coffee.  Indeed,  the  only 
difference  I  could  detect  was  this : — The  liquor  was  not  so  dark 
in  tint  as  coffee,  being  more  golden  brown  than  dark  brown, 
and  the  beverage  brewed  seemed  not  quite  so  strong  as  would 
have  been  produced  by  a  similar  quantity  of  coffee  powder. 
There  can  be  no  doubt  of  the  distinct  coffee-like  properties  of 
this  powder,  and  the  absence  of  any  twang  or  conflicting  flavour 
to  mar  its  pleasant  taste. 

The  seeds  contain  an  alkaloid,  which  can  be  separated  in  the 
same  manner  as  caffeine,  an  astringent  acid,  an  aromatic  body, 
some  fat,  one  or  more  sugars,  and  four  per  cent,  of  mineral 
matter.  The  dried  extract  obtained  by  boiling  water  is  16 
per  cent.,  or  something  less  than  that  obtained  from  cultivated 
coffee  berries. 

MORINDA  CITRIFOLIA,  zif«„. 
Fig.-— BAeede  Eort.  Mai  L,  t.  62;  Wight  III.,  t.  126. 

MORINDA  TINCTORIA,  Bozb. 
Fig.— Feid.  m.  Sylv.,  t.  220. 

Hab. — Throughout  India,  wild  or  cultivated.    The  leaves 
and  frnit. 

Vernacular.— k'l,    Atchi    (flt'nd.),    A'l,    Baratondi,   A'sa, 
Nagakuda  (Mar.),  Ndna-maram  (Tarn.),  Ach,  Achhu  IBena  ) 
MuDJa,  Pavattari  (Tel).  Maddi  (Con-).  ' 
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History,  Uses,  &C. — The  roots  of  these  plants,  in  Sans- 
krit  A.chchhuka,  have  long  been  in  aseas  a  red  dye  in  India,  and 
the  leaves  and  fruit  are  used  medicinally.  A  paste  of  the  leaves 
combined  with  aromatics  is  given  in  diarrhoea  and  dysentery, 
and  is  also  used  as  a  tonic  and  febrifuge.  The  juice  is  used  as 
an  external  application  to  relieve  the  pain  of  gout,  and  to 
promote  the  healing  of  sores.  The  fruit  is  considered  to  be 
deobstruent  and  emmenagogue,  and  when  unripe  is  eaten  as 
a  vegetable  in  curries.  Morinda  is  extensively  cultivated  in 
Malwa ;  it  is  sown  broadcast  or  in  drills,  and  the  ground  ploughed 
and  harrowed.  In  from  15  to  20  days  the  seed  comes  up,  the 
field  is  then  weeded,  and  the  ground  stirred.  This  operation 
is  repeated  at  intervals  during  the  first  year,  and  in  the  dry 
months  (January  to  June)  the  ground  is  three  or  four  times 
irrigated.  After  the  first  year  no  further  care  is  required^and 
in  the  third  year  the  plant  begins  to  bear  flowers  and  fruit. 
Iq  the  fourth  year  the  plants  are  dug  up  in  February  and 
March ;  one  beegah  yields  from  48  to  72  maunds  of  wet  roott 
which  is  allowed  to  dry  in  the  sun,  and  then  separated  into 
coarse^  medium,  and  fine.  A  few  plants  are  left  for  seed  until  six 
years  old,  when  the  frnit  is  gathered,  placed  in  heaps^  covered 
with  straw  and  allowed  to  rot;  the  seed  is  then  washed  out. 
Wheat  or  other  grain  is  cultivated  between  the  trees.  The  root 
is  exported  to  Guzerat  and  Hindustan.  See  As.  Research,  iv. 
p  40,  where  an  account  of  the  method  of  dyeing  with  the  root 
will  be  found.     The  plant  is  also  cultivated  in  Southern  India. 

Description. — M.  dirifoUa  is  a  small  tree  with  oval, 
oblong,  saaooth  shining  leaves,  10  to  \2  inches  long,  and  4  to 
5  inches  broad,  veins  pale,  and  prominent  on  the  under  sur- 
face; flowers  white,  with  a  long  infundibuliform  corolla;  fruit 
oblong,  3  inches  or  more  in  length,  and  composed  of  the 
succulent  enlarged  calyces,  enclosiug  many  cartilaginous 
1-seeded  pyrenes ;  it  is  <'f  a  pale  yellowish  green  colour,  and  is 
marked  with  numerous  circular  scars;  when  quite  ripe  it  has 
an  extremely  oftensive  odour  like  that  of  putrid  cheese.  The 
seeds  are  black  and  not  unlike  quince  seeds.  M.  tindoria  is  a 
larger  tree,  having  leaves,  flowers   and   fruit  very  similar   to 
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M.  citrifolia,  bat  the  fruit  is  smaller^  and  tho  leaves  are 
pubescent  and  in  one  variety  quite  tomentose.  Some  botanists 
consider  it  to  be  the  wild  form  of  M.  citrifolia.  Morinda  root 
has  a  reddish-brown  nearly  smooth  bark,  which  has  a  naaseous 
slightly  bitter  flavour ;  the  woody  portion  is  hard  and  of  an 
orange-yellow  or  reddish-yellow  colour.  The  odour  of  tho 
freshly  dug  root  is  acrid  and  disagreeable. 

Chemical  composition. — Anderson  has  obtained  from  the  root- 
bark  of  M.  citrifolia  by  exhausting  it  with  alcohol  a  crystalline 
principle,  MoHndin,  C'^^H'^O*^,  to  the  presence  of  which  the 
dyeing  properties  of  the  plant  are  due;  after  repeated  crystalli- 
zations from  dilute  alcohol  morindin  forms  slender  yellow 
needles  of  a  satiny  lustre,  soluble  in  boiling  water,  which  on 
cooling  deposits  it  in  gelatinous  flakes.  Alkalies  form  with 
morindin  orange-red  solutions.  Heated  in  a  dosed  vessel 
morindin  melts,  boils,  and  emits  orange  vapours,  which  on 
condensation  form  long  orange-yellow  needles  of  Morindon 
(C«5H»0O5).  Rochleder  {Jahresb/f.  1851,  p.  548,)  considers 
morindin  to  be  identical  with  the  ruberithrio  acid  which  he  has 
extracted  from  madder^  and  morindon  to  be  identical  with 
alizarin,  but  morindin  differs  from  ruberithric  acid  in  being 
insoluble  in  ether  and  in  its  behaviour  with  alkalies;  like 
ruberithric  acid  it  is  a  glucoside.  ( Wuriz,  Diet,  de  Chim.,  U  ii., 
j9.  454;  JEdin.  Phil,  Trans.,  arvi.,  p.  434.)  Two  papers  on 
morindin  and  morindon  will  be  found  in  the  Transactions  of 
tho  Chemical  Society  for  1887  and  1888  by  Prof.  T.  E.  Thorpe. 

Commerce. — One  sumai  (bundle)  of  460  seers  or  270  lbs.  is 
worth  Rs.  15.  The  main  root  is  12  annas  per  maund,  the  small 
roots  are  more  valuable  and  sell  at  Re.  1  to  Re.  1-8  per  maund. 

PiEDERIA  FCETIDA,  Linn. 

Fig.— Oriff.  Ic.  PI  As.,  t.  479,  f.  3  ;  Gdrt.  /.  Fruct.  m. 
t.  195. 

Hab. — Central  and  Eastern  Himalaya,  Bengal,  W.  Penin- 
sula.    The  plant. 

Vernacular. — Gandhali  (Hind.),  Gandhabhaduli  (Beng.), 
Hiranvel  {Mar.),  Gandhana  (CtW2.),  Paedebiri  (Pahdriya). 
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History,  Uses,  &C. — An  article  of  the  Hindu  Materia 
Medica  in  repute  as  a  remedy  for  rheumatism.  The  Sanskrit 
names  are  Prasarani,  Apehi-vata,  '< expelling  flatulence,^*  and 
Gandha-bhadfiHja.  It  is  the  P.foetida  of  Willdenow  {8 fee.  J., 
1219),  the  Somaraji  of  the  Asiatic  Researches  {IV.,  261),  the 
Convolvulus  fcetidas  oi  R\xm^\i\\xs  (Amh.  V.  436,^.  160),  and 
the  -4^ocy«Mf»/cc/tdttmof  Burmannus  (Ind.y  p.  71).  The  plant 
is  found  in  most  parts  of  India  and  all  through  the  Malayan 
Archipelago,  extending  from  the  Mauritius  northward  to 
China  and  Japan ;  in  Assam  it  is  called  '  Bedoli  Sutta,'  and  in 
China  '  Jung-gala ' ;  it  has  been  lately  brought  to  notice  as  a 
fibre-yielding  plant ;  Roxburgh  says  that  the  Hindus  use  the 
root  as  an  emetic.  Bumphius  describes  it  as  emollient  and 
carminative,  and  useful  in  colic,  spasms,  rheumatism  and 
gout.  Corre  and  Lejanne  say  that  in  Cochin-China  it  is  used 
as  an  emetic  under  the  name  of  Toui  dit.  As  a  specific  in 
rheumatism,  used  both  internally  and  externally,  it  is  best 
known  in  Hindu  medicine.  Bh&va  Misra  prescribes  an  elec- 
tuary (Prasdrani  leha),  which  is  made  by  boiling  down  a  strong 
decoction  of  the  plant  with  treacle  to  the  consistence  of  a  thick 
syrup,  and  then  adding  ginger,  pepper  and  Plumbago  root. 
In  Chakradatta  the  method  of  preparing  a  liniment  (Kubja 
prisarani  taila)  will  be  found.  {DuWs  Hindu  Materia  Medica^ 
p.  179.)  In  the  Bombay  Presidency  the  plant  is  found  in  the 
Southern  Concan. 

Description. — Stem  ligneous,  twining,  young  parts 
round,  smooth ;  leaves  opposite,  long  petioled,  oblong-cordate, 
pretty  smooth,  entire;  stipules  broad-cordate;  panicles  axillary 
and  terminal ;  flowers  numerous,  of  a  deep  pink  colour ;  bracts 
ovate;  berry  dry,  compressed,  smooth,  with  five  lines  on  each 
side,  one-celled}  two-seeded ;  seed  compressed,  smooth,  with  a 
membranous  ring  all  round.  (For fig.  see  BaiUon^s  Nat.  Hist,, 
Vol.  Vll.f  p.  274.)  All  parts  of  the  plant  give  oflf  a  most 
offensive  odour  of  bisulphide  of  carbon  when  bruised. 

Chemical  composition. — By  distillation  with  water  a  volatile 
oil  was  obtained,  which  had  the  highly  ofiensive  odour  of  tho 
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fresh  drug.  We  also  obtained  evidence  of  the  presence  of  at 
least  two  alkaloids ;  one  was  soluble  in  ether  and  was  deposited 
in  minute  needles  which  assumed  an  arborescent  form  :  the 
second  alkaloidal  principle  was  only  slightly  soluble  in  amylio 
alcohol^  chloroform  of  benzene ;  we  failed  to  obtain  it  in  a 
crystalline  form.  No  special  colour  reactions  were  obtained 
with  either  principle.  We  propose  provisionally  for  these 
principles  the  names  a  and  3  Pcederine. 

SPERMACOCE  HISPIDA,  Unn. 

¥lg.—Rheede  Hort.  Mai  ix.  t  76 ;  Burm.  Thes.  Zeylan.  t. 
20,  f.  S.  Shaggy  Button  weed  (Eng.). 

Hab. — Throughout  India.     The  roots. 

Fern  act/ Zar. —Madana-ghettu  (Tel.),  Nutti-churi  (Tom.), 
Ghanti-chi-baji,  Dhoti,  Gondi  (ifar.),  Thardavel  (Mal)y  Mad- 
ana-buntakadu  (Beng.). 

History,  Uses,  &C. — In  Southern  India  the  Sanskrit 
name  of  this  plant  is  said  to  be  Madanaghanta,  and  there  is  a 
Hindu  myth  that  an  oyster  will  open  its  shell  if  touched  by 
the  plant.  The  seeds  are  thought  to  be  aphrodisiac,  and  the 
plant  is  prescribed  to-  cure  haBmorrhoids.  Kirkpatrick  says 
the  seeds  are  cooling  and  demulcent,  and  are  given  in  dysen- 
tery in  doses  of  one  pagoda.  Eheede  says  of  it :  ''  Succus 
expressus  cum  butyro  decoctus  lienteries  prodest.'*  Ainslie 
states  that  it  is  used  as  an  alterative  and  purifier  of  the  blood 
like  sarsaparilla,  and  is  prescribed  in  decoction,  the  dose  of 
which  is  four  ounces  or  more  daily.  In  the  Concan  it  is  eaten 
along  with  other  herbs  as  a  vegetable.  A.coording  to  B^langer 
it  is  used  as  a  tonic  and  stimulant  in  Martinique. 

Description. — A  procumbent,  scabrous,  or  hirsute  herb ; 
root  fibrous,  annual  or  perennial ;  leaves  obovate  spathulato, 
oblong  or  elliptic,  obtuse  or  acute,  coriaceous,  i — 14  by  ^  to  J 
in. ;  flowers  4  to  6  in  a  whorl,  blue  or  white ;  capsules  hispid 
or  pubescent ;  seeds  oblong,  granulate,  opaque.  In  some 
forms  of  the  plant  the  leaves  have  cartilaginous  edges. 
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RUBIA  TINCTORIUM,  Linn. 

I^ati. — Cashmere,  Sini,  Afghanistan,  Europe.  The  roots. 
Madder  [Eiig,),  Garance  (Fr.). 

RUBIA  CORDIFOLIA,  Unn. 

Fig.'-Wight  Ic,  t  l87;DcneinJacq.  Voy.  Bot.84, 1.  92, 
Heart-leaved  Madder  (Eng.),  Garance  a  feuiUes  cordiformes 
(Ft.). 

Hab. — Throughout  the  hilly  districts  of  India.    The  roots. 

Fenkwu/ar.— Manjith,  Majith  (Rind.,  Guz.),  Manjitti, 
Bhevelli  (Taw.),  Manjishta,  Tamra-vtflli  (Tet),  Manjushta 
(Can.),  Manjit  (Beng.),  Manjeshta  (Mar.). 

History,  Uses,  &C»— -Madder  is  used  in  Hindu  medi- 
cine as  a  colouring  agent :  medicated  oils  are  boiled  with  mad- 
der to  give  them  colour.  It  is  also  a  useful  external  astrin- 
gent^ and  is  applied  to  inflamed  parts,  ulcers,  fractures,  Ac. 
Chakradatta  recommends  madder  rubbed  with  honey  as  an 
application  to  the  brown  spots  of  pityriasis  versicolor.  The 
Sanskrit  name  is  Manjishtha.  Under  the  names  of  Puvvah 
and  Bdnas,  Arabic  and  Persian  writers  treat  of  madder,  pro- 
bably the  produce  of  jB.  tinctorium.  * 

They  do  not,  however,  make  iany  distinction  between  the 
species,  but  simply  mention  a  wild  and  a  cultivated  variety. 
The  Mahometans  consider  the  drug  to  be  deobstruent,  and 
prescribe  it  in  paralytic  affections,  jaundice,  obstructions  in 
the  urinary  passages  and  amenorrhoea.f  They  mention  thd 
fruit  as  useful  in  hepatic  obstruction,  and  a  paste  made  from 
the  roots  with  honey,  as  a  good  application  to  freckles 
and  other  discolorations  of  the  skin.  The  whole  plant  is 
reputed  to  be  alexipharmic;  it  is   also  hungup  in  houses  to 

*  The  author  of  the  Makhzan  gives  Bubia  as  the  European,  Duzarlds  as 
the  Greek,  and  Albisam  as  the  Latin  name  of  madder.  Cf.  Pliny  19, 17  ; 
24,  56,  who  calls  it  Rubia  and  Erythrudanus. 

t€f.  Theophr.  H.  P.  ix.,  U. 
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avert  the  evil  eye,  and  tied  to  the  necks  of  animals  with  the 
same  object.* 

Ainslie  observes  that  the  hakims  are  in  the  habit  of  pre- 
scribing an  infusion  of  madder  root  as  a  grateful  and  deob- 
struent  drink  in  cases  of  scanty  lochial  discharge  after  lying-in* 
[Materia  Indica  IL,  p.  182.)  In  another  notice  of  the  article 
{Op.  cit.  I.,  p.  202),  he  remarks  that  it  would  appear  to  be 
chiefly  produced  in  Cachar,  and  the  root  is  in  great  demand  in 
the  adjacent  countries,  for  dyeing  their  coarse  cloths  and  stnffs 
red ;  the  Nepalese  are  in  the  habit  of  bartering  it  for  rock  salt 
and  borax.  Kinnier  and  Tavernier  notice  the  abundance  of 
madder  in  Persia  and  Makran.  Dr.  6.  Playfair,  in  a  note 
appended  to  his  translation  of  the  Talifi-shartfi  [p.  150) 
states  that  if  taken  to  the  extent  of  about  3  drachms  several 
times  daily,  it  powerfully  affects  the  nervous  system,  inducing 
'temporary  delirium,  Ac,  with  evident  determination  to  the 
uterine  system.  i2.  cordifolia  is  common  throughout  the 
hilly  districts  of  India,  but  the  Bombay  market  draws  its 
supplies  chiefly  from  Khelat  through  Bind,  where  B.  tinetoriwn 
is  cultivated. 

Description. — Madder  root  consists  of  a  short  stock, 
from  which  numerous  cylindrical  roots  about  the  size  of  a  quill 
diverge ;  these  are  covered  by  a  thin  brownish  suber  which 
peels  off  in  flakes,  disclosing  a  red-brown  bark  marked  by 
longitudinal  furrows.  The  taste  is  sweetish  at  first,  after- 
wards acrid  and  bitter. 

Chemical  compoBition. — According  to  Bucholz,  the  con- 
stituents of  madder  are  as  follows : — Resinous  red  colouring 
matter  1*2,  extractive  ditto  39*0,  reddish  brown  substance 
soluble  in  alcohol  1"9,  pungent  extractive  0*6,  gurtimy  matter 
9-0,  woody  fibre  22'5,  matter  soluble  in  potash  4*6,  salts  of 
lime  with  colouring  matter  1*8,  water  12*0,  loss  7*4,  The 
colouring  principles  of  jB.  tinctorium  are  purpurin  and  alizarin, 
while  R,  cordifolia  yields  purpurin  and   a  yellow   colouring 

•  Compare  with  Dioscorides  iii.,  161.  ircpi  €pv6poddvov,tind  Pliny  19, 17; 
24,  66. 
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principle  called  by  Stenhouse  munjistin  :  it  is  to  this  fact  that 
the  inferiority  of  the  latter  plant  as  a  dye-stuff  is  due.  Accord- 
ing to  Higgins,  the  roots  of  R,  cord\folia  yield  from  50  to  55 
per  cent,  of  garancin^  which  has  only  half  the  dyeing  power  of 
garancin  made  from  JS.  tinctorium.  (CalveH,  Dyeing  and  Calico 
Printing,) 

The  medical  action  of  madder,  if  any,  is  probably  due  to 
tlie  small  quantity  of  acrid  and  resinous  mutter  contained  in 
it.  For  an  account  of  the  colouring  materials,  which  are  of 
great  importance  to  the  dyer,  Ure's  Dictionary  of  Arts  and 
Manufactures  and  Watts'  Dictionary  of  Chemistry  may  bo 
consulted. 

Commerce, — Madder  from  Sind  fetches  a  higher  price  than 
that  grown  in  India  ;  it  is  shipped  from  Karachi  to  the  extent 
of  about  1,500  tons  annually,  and  is  worth  about  Rs.  17  per 
cwt.,  nearly  double  the  price  of  Persian  madder.  The 
imports  of  madder  (chiefly  Persian)  into  Bombay  do  not 
exceed  7,000  cwts.  annually. 


VALERIANE.E. 
NARDOSTACHYS  JATAMANSI,  DC. 

Fig.— DC.  Mem.  Valer.  7,t.l;  Royle  III.  242—244,  /.  54. 

Hab. — Alpine  Himalaya.     The  rhizome. 

Vernacular. — Cliliar,  Balchhar,  Jatamasi  (flint?.),  Jataman si 
{Beng.,  Mar.),  Jatamasbi  (Tarn.),  Jatamamshi  (Tel.)^  Jata- 
manshi  (Can.),  Bhutkis  {Pahariya). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Jata- 
minsi,  Mansi,  Bhutakesi  ("demon's  hair^),  Pisiti,  Tapasvini 
and  Mishi,  has  from  a  very  remote  period  been  in  use  limong 
the  Hindus  as  a  perfume  and  medicine.  It  is  mentioned  by 
Susruta  in  a  prescription  for  epilepsy,  and  is  prescribed  by  \ 

Hindu    physicians   as  a  nervine   tonic  and   carminative,    and 
II.— 30 


^ 
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aromatic  adjunct  in  the  preparation  of  medidnal  oils  and 
ghritas  (batters).  In  the  Nighantas  it  is  described  as  cold 
and  a  remedy  for  leprosy,  morbid  heat  and  erysipelas.  It  is 
the  Nardin  of  Dioscorides,  which  that  writer  tells  us  was  also 
called  Oangitisy  because  the  Ganges  flowed  from  the  foot  of 
the  mountains  where  the  plant  grew. 

Arabic  and  Persian  physicians  describe  Jataminsi  under  the 
name  of  Sumbul-i-Hindi,  '^  Indian  Spike/*  to  distinguish  it 
from  their  Sumbul-i-Rumi  or  Ikliti  (Valeriana  celtica),  the  root 
of  which  is  much  used  in  Turkey  and  Egypt  as  a  perfume. 
The  author  of  the  Makhzan'-el'Adwiya  compares  Jatamansi 
root  to  the  tail  of  a  sable.  He  describes  it  as  deobstruent  and 
stimulant,  diuretic  and  emmenagogue,  and  recommends  it  in 
various  disorders  of  the  digestive  and  respiratory  organs,  and 
as  a  nervine  tonic  in  hysteria.  He  also  notices  the  popular 
opinion  that  it  promotes  the  growth  and  blackness  of  the  hair- 
The  dose  is  about  45  grains  as  an  expectorant. 

Ainslie  states  that  the  Vytians  in  Lower  India  prepare  a 
fragrant  and  cooling  liniment  for  the  head  *•  from  this  drug, 
and  also  prescribe  it  internally  as  a  purifier  of  the  blood.  Sir 
W.  O'Shaughnessy  states  as  the  result  of  his  experience  with 
jatamansi,  that  it  is  a  perfect  representative  for  valerian. 
{Bengal  Disp.,  p.  404.) 

When  taken  habitually  in  moderate  doses,  valerian  improves 
the  appetite  and  digestion  without  confining  the  bowels.  Two 
drachms  at  a  single  dose  may  occasion  a  sense  of  heat  and 
weight  in  the  abdomen,  eructations,  and  even  vomitings  colic, 
and  diarrhoea;  also  some  excitement  of  the  pulse,  general 
warmth,  and  either  perspiration  or  diuresis.  In  somewhat 
smaller  doses  its  operation  is  chiefly  restricted  to  the  nervous 

*  The  hair-wash  in  common  use  among  Indian  women,  and  called 
Angalepan,  Angodvarian,  Sughandi-puri  or  Utnen,  is  composed  of  Gdvala 
(seed  of  Prwms  Mahalib),  Rdpiirkachri  (Kmmpferia  Galanga),  Vaia  (^n- 
dropogon  muricatui),  Pdcb  {Pogosiemon  Patchouli),  Jatamansi  {Nardosta- 
chys  Jatamansi),  \JpaX6t  {Sausmrea  Lappa),  Ndgarmoth  {Cyperus  per- 
t^uis),  Dauna  {Artemisia  Sieversiana),  and  Murwa  (Origanum,  several  spe- 
cies).    Other  articles  are  sometimes  added. 
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system ;  it  renders  the  mind  tranquil,  disposes  to  good  hnmourand 
activity^  produces  sometimes  a  lively  formication  in  the  hands 
and  feety  and  a  sensation  about  the  head  and  spine  which 
has  been  compared  to  the  aura  epileptica.  Sometimes^  on  the 
contrary^  there  is  a  sense  of  embarrassment  in  the  head,  with 
heaviness  and  pain.  In  states  of  morbid  nervous  excitement 
without  fever,  when  through  exhaustion  the  pulse  has  become 
small  and  frequent,  valerian  lessens  its  frequency  and  increases 
its  force, and  volume. 

Given  to  rabbits  in  doses  of  from  1  to  3  drachms,  valerianic 
acid  renders  the  heart's  action  more  rapid,  but  feebler;  the 
respiration  is  hurried  at  first  and  then  slower ;  and  death  usually 
takes  place  in  three  or  four  hours,  preceded  by  prostration  and 
convulsions.  If  death  occurs  speedily,  the  gastric  mucous 
membrane  is  pale,  but  if  delayed  it  may  be  congested  ;  the 
kidneys  are  apt  to  be  congested  and  the  urine  bloody.  Oil 
of  valerian  appears  to  lessen  the  excitability  of  the  spinal  cord, 
and  even  to  paralyze  it,  since  two  Cgm  (J  gr.),  injected  under 
the  skin  of  frog,  have  been  found  capable  of  preventing  tetanic 
spasms  after  a  like  injection  of  5  Mgra.  (j^^  gr.)  of  strychnine. 
Given  alone  to  these  animals  hypodermically,  it  impair 
mobility  and  sensibility.  Valerianic  acid,  applied  to  the 
human  skin,  produces  a  white  spot,  followed  by  irritation  and 
redness,  and  upon  the  tongue  it  may  cause  the  epithelium  to 
exfoliate. 

As  a  medicine  valerian  is  not  a  cure  for  hysteria,  but  it  is  a  most 
valuable  palliative  when  employed  to  avert  or  mitigate  hysterical 
paroxysms  provoked  by  some  accidental  cause.  Especially  is 
this  the  case  in  females  of  weak  coustitution  and  excitable 
temperament,  and  who  are  exhausted  by  care  and  anxiety.  It 
is  still  more  eflScient  in  preventing  the  development  of  those 
hysteroidal  attacks  which  weak  and  morbidly  sensitive  girls  and 
women  are  liable  to,  and  which  consist  in  an  excessive  suscepti- 
bility to  impressions,  and  in  the  power  of  converting  into  real 
sensations  the  suggestions  of  a  disordered  fancy,  whereby 
countless  subjective  perceptions  and  various  disordered  actions 
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of  the  lungs,  heart,  stomach,  &c.,  arise.  In  mild  cases  o^ mental 
derangement,  especially  when  caused  by  nervous  shock  or 
strain;  in  nervous  atony  simulating  paralysis  ;  in  cases  also  of 
irregular  distribution  of  the  blood,  accompanied,  it  may  be, 
with  indications  of  cerebral  congestion,  or,  on  the  other  hand, 
of  cerebral  anaemia,  of  which  the  chief  symptoms  are  vertigo, 
a  sense  of  rush  of  blood  to  the  head,  or  fainting,  confusion  of 
sight  and  hearing,  &c.,  which  more  than  at  any  other  time 
are  apt  to  occur  about  the  menopause, — valerian  is  the  most 
promptly  efficient  of  all  the  palliatives  that  have  been  used. 
In  all  these  cases  valerian  exhibits  the  same  potency  as 
asafootida,  musk,  and  castor,  and  more  decidedly.  Oil  of 
valerian  dissolved  in  ether  may  be  administered  by  inhalation 
in  such  attacks.  Valerian  is  one  of  the  best  remedies  for 
nervous  headache,  especially  when  it  is  associated  with  ammonia, 
as  iu  the  aramoniated  tincture  of  valerian  or  the  popular  valeri- 
anate of  ammonium.  These  preparations  may  be  used  advan- 
tageously, along  with  a  carminative  tincture,  in  cases  of 
flatulence  accompanied  with  palpitation  of  the  heart,  llie 
same  medicines  are  equally  efficient  in  relieving  infantile 
colic. 

Valerian  is  one  of  the  innumerable  articles  that  from  time 
to  time  have  been  vaunted  as  remedies  for  epilepsy,  and, 
allowing  for  the  common  error  of  confounding  epilepsy  with 
epileptiform  reflex  .convulsions,  and  even  with  hysteria,  there 
can  be  no  doubt  that  it  has  sometimes  cured  the  disease  in 
females  and  young  children,  and  especially  when  it  originated 
in  fright  or  some  analogous  impression.  Even  in  these  cases 
it  must  be  administered  in  large  doses  and  be  long  continued, 
while  other  and  especially  hygienic  measures  are  employed  to 
give  permanent  strength  to  the  nervous  system. 

Valerian  is  useful  in  the  treatment  of  the  milder  forms  of 
delirium  tremens,  especially  when  they  follow  surgical  opera- 
tions or  injuries,  and  in  the  ataxic  phenomena  which  belong 
to  the  typhoid  state  of  fevers  and  inflammations.  It  has  had 
some  reputation  as  a  vermifuge  for  children  when  associated 
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with  purgatives,  such  as  jalap,  and  by  enema  as  a  remedy  for 
ascarides  of  the  rectum.  It  has  also  been  used  successfolly 
for  the  relief  of  dyamenorrhdba  and  in  polyuria  or  diabetes 
maipidus.  Bouchard,  however,  claims  that  when  the  urine 
contains  an  excess  of  urea  (azoturia)  or  of  sugar  (glycosuria), 
valerian  diminishes  the  amount  of  solids  discharged  and  thus 
acts  as  a  conservator  of  tissue  and  of  force.  (StUle  and 
Maisch,) 

Description. — The  drug  consists  of  a  short  portion  of 
rhizome  about  as  thick  as  the  little  finger,  of  a  dark  grey 
colour,  surmounted  by  a  bundle  of  fine  reddish-brown  fibres, 
the  whole  forming  an  object  not  unlike  the  tail  of  a  sable  or 
martin.  The  fibres  are  produced  by  an  accumulation  of  the 
skeletons  of  the  leaves,  and  are  matted  together,  forming  a  kind 
of  network;  amongst  them  the  remains  of  flower  stalks  maybe 
found.  The  odour  of  the  drug  is  heavy  and  peculiar,  like  a 
mixture  of  Valerian  and  Patchouli,  the  taste  bitter  and  aroma- 
tic. When  the  central  portion  is  removed  and  cut  across,  it  is 
seen  to  consist  of  a  thin  cortical  portion  connected  with  the 
central  woody  column  by  four  medullary  bands,  between  which 
are  situated  large  canals  which  contain  the  fibro-vascular 
bandies.  'JTie  central  woody  column  is  of  a  red-brown  colour, 
angular  and  jointed,  having  a  certain  amount  of  resemblance 
to  the  vertebrae  in  the  tail  of  an  animal. 

Ohemical  composition. — Kemp  (1884)  obtained  three  fluid 
ounces  of  the  oil  from  56  lbs.  of  jatamdnsi,  Md  found  it  to 
have  a  molecular  rotation  of — 19*5  in  100  aXm.,  the  specific 
gravity  at  82®  F.  was  0-9748.  One  hundred  pounds  of  the 
root  submitted  to  distillation  with  water  by  Messrs.  Kemp  and 
Co.  (1890),  yielded  fifteen  ounces  of  a  pale  yellow  oil  of  valerian- 
like odour,  and  a  faintly  acid  distillate.  A  fine  violet  or  bluish 
colour  is  produced,  as  with  oil  of  valerian,  by  mixing  a  drop 
or  two  of  the  oil  with  about  20  drops  of  carbon  bisulphide  and 
a  drop  of  strong  nitric  acid.  With  sulphuric  acid  the  oil  gives 
a  reddish  brown  coloration.  On  boiling  the  oil  acquires  a 
darker  hue  and  a  greenish  fluorescence.  (/.  (?.  Prehble.) 
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The  most  important  constituent  of  vale/ian  root  is  its  volatile 
oil.  Free  valerianic  acid  does  not  exist  in  the  fresh  root,  but 
is  generated  from  the  volatile  oil  on  exposure.  The  latest  in- 
vestigation of  the  oil  is  by  Bruylants  (1878),  who  ascertained 
some  new  facts.  The  hydrocarbon,  C  ^°H  *^,  was  named  borneene 
by  Gerhardt  (1841)  and  valereve  by  Pierlot  (1859).  The 
valerol  of  the  hitter  differed  from  Gerhardt's  valerol,  C^H'^0, 
which  he  believed  to  become  oxidized  in  contact  with  air  to 
valerianic  acid,  carbonic  acid  being  given  ofi  at  the  same  time. 
Bruylants  explains  the  generation  of  valerianic 'ncid  in  old  oil 
of  valerian  from  the  decomposition  of  C'^H'^C^H^O'^  which 
is  the  valerianic  ether  of  borneol ;  besides  this  one,  it  contains 
the  corresponding  ethers  of  formic  and  acetic  acids,  the  alcohol 
borneol,  C>oH>oO,and  its  ether,  C^^^H'^O^.  Gerhardt  assumed 
the  production  of  borneol  from  the  hydration  of  borneene. 
For  a  comparison  of  the  chemical  constitution  of  the  root  of 
an  Indian  officinal  valerian  with  that  of  the  European  drug, 
the  reader  is  referred  to  the  next  article. 

VALERIANA  WALLICHII,  DC, 
Fig. — Asiat.  Research,  ii,,  p.  405. 

Hab.  —  Temperate  Himalaya.     The  rootstock. 

Vernacular. — Tagar  [Hind.,  Beng,,  Mar.),  Tagar-ganthoda 
(Gw25.),  Nandibattal  {Can,),  Mushk-i  wali,  Bala  (Punjab), 
Pampe  (Bhutan). 

History,  Uses,  &C. — A  fragrant  drug  called  Tagara  is 
frequently  mentioned  by  Sanskrit  writers,  other  names  for  it 
are  Nandyfivarta,  Nandini,  Varhini,  Nahushdkhya,  and  Pindi- 
tagara.  It  is  described  in  the  Nighantas  as  sweet,  emollient, 
pungent,  hot  and  light;  a  remedy  for  suppresion  of  urine, 
poisdns,  epilepsy,  swoons  and  headaches.  Besides  it  medici- 
nal uses  it  is  an  ingredient  in  perfumed  powders,  in  the  same 
manner  as  jatamansi.     The  drug  appears  to  have  attracted  the 
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attention  of  the  Mahometahs  pbysicians  of  India^  as  we  find  it 
described  by  them  as  an  Indian  kind  of  Asiran  (Asarabacea). 
The  author  of  the  Makhzan-el-Adwiya  describes  sevei*al  kinds 
of  Asarun,  an<i  says  that  the  kind  known  as  Tagar  in  India  is 
with  rice  spirit  given  to  people  attacked  by  small-pox  to  lessen 
the  eruptfon  of  pustules.  Stewart  notices  the  export  of  this 
drug  to  the  plains  of  India  for  medicinal  use.  Sir  William 
Jones  {As.  Research,  II.,  405,)  obtained  the  plant  and  supposed 
it  to  be  the  source  of  the  jatamansi  root  of  commerce. 

It  appears  to  be  the  Sumbul-jibali  of  the  Arabs  and  the 
Kishai-wala  of  the  Persians.  Recent  experience  has  shown 
that  this  drug  like  jatamansi  is  an  excellent  substitute  for  the 
root  of  our  Pharraacopceias. 

Description. — The  rhizomes  are  crooked,  about  two 
iuches  long  and  from  ^  to  i  an  inch  in  diameter,  of  a  dull 
brown  colour,  marked  with  transverse  ridges,  and  thickly 
studded  with  circular  prominent  tubercules,  to  a  few  of  which 
thick  rootlets  still  remain  attached.  The  crown  is  marked  by 
a  number  of  bracts ;  the  lower  end  is  blunt.  The  rhizome  is 
very  hard  and  tough,  and  the  f  i-actured  surface  greenish  brown. 
The  odour  is  like  Valerian,  but  much  more  powerful. 

Microscopic  structure  — Examined  under  the  microscope  the 
outer  bark  is  seen  to  be  composed  often  or  twelve  layers  of 
compressed  cells;  within  this  is  a  starchy  parenchyma,  and 
next  to  it  a  cambium  layer;  within  the  cambium  layer  is  a 
broken  ring  of  vascular  bundles,  and  lastly,  a  starchy  paren- 
chyma, thickly  studded  with  conglomerate  masses  of  large 
cells,  having  greenish-yellow  contents  of  a  resinous  appear- 
ance. 

CJiemical  composition.  -  An  analysis  of  the  roots  took  supplied 
by  one  of  us*  has  been  made  by  J.  Lindenberg,  and  the  results 
compared  with  a  fresh  analysis  of  the  roots  of  Valeriana 
officinalis  made  by  the  same  chemist.  {Pharm.  Zeitschr,  fiir 
hussland,  ld86.) 

•  E  rroneoiisly  fcuppo»ed  at  the  time  to  be  the  root  of  V.  Hardwickii. 
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The  following  table  shows  the  results — 

V.  Wallich.  V.  officin. 

Moisture  10-46  11'57 

Ash  4-04  4-31 

F§Jb  and  resin^  soluble  in  petroleum- 

^^X^  benzine 0*56  0-36 

-^  .      Volatile  oil  and  valeric  acid,  sol.    in 

benzine 1-005  090 

Volatile  acid^  soluble  in  ether   0'335  0*31 

Kesin  and  wax,  soluble  in  ether 0*56  0*85 

Resin  soluble  in  alcohol 1-05  0*975 

Tannin 313  164 

Citric,  tartaric  and  other  acids 0*335  0*565 

Glucose    6-03  5*32 

Other  substances  sol.  in  water,  insol. 

in  alcohol 14-96  14-39 

Mucilage  and  albumin,  sol.  in  water...  .4*16  2*97 

Albuminoids  extrfi^cted  by  soda 9*72  7*83 

Metarabic  acid,  phlobaphene  and  al- 
buminoids     19-10  16-70 

Starch 14-05  12-87 

Cellulose 10*36  11-65 

Lignin  and  other  compounds  1 Q-OJ  5  1 6*80 

Commerce, — ^Tagar  is  chiefly  used  as  a  perfume  in  India* 
much  as  valerian  was  formerly  in  Europe.  Value,  Rs.  7  per 
Surat  maund  of  37^  lbs. 

Valeriana  Brunoniana,  a  variety  of  F.  LeschenauUH, 
DC.  J  growing  on  the  Nilgiris,  affords  a  root  which. develops  a 
strong  odour  of  valeric  acid  when  dry,  and  yields  to  distillation 
with  water  a  considerable  amount  of  volatile  oil.  Dr.  G.  Bidie 
has  recommended  it  as  a  good  substitute  for  European 
valerian. 

The  Indian  form  of  Valeriana  ofificinalis  ( V.  duMa, 
Bunge),  Ledeb.  Ic.  FL  Boss,  t.  350,  occurs  in  North  Cashmere, 
but  is  not  known  to  be  used  medicinally  by  the  natives. 
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Royle  (Antiquity  of  Hindu  Med.,  p.  82,)  meutions  the  use  of 
V.  Hardwickii,  Wall.,  for  medicinal  purposes  in  Nepal. 
Wallich  (PI,  As.  Rar.,  p.  40),  speakiug  of  the  same  plant, 
says  :  '*  Nomen  omniam  apecierum  in  Napalia,  Chamaha." 


COMPOSITE. 
VERNONIA  ANTHELMINTICA,  Willd. 

Fig.— Bwrm.  Thes.  210,  t.  95  ;  Rheede  Hort,  Mai  iL,  t  24. 

Hab. —  Throughout  India.     The  fruit. 

Vtst-nacular. — Kali-jiri,  Somraj,  Bakchi  (Hind.),  Somr^j 
(Beng.),  Kadvo-jiri  (Guz.)^  Kdttu-shiiagara  (Tarn,),  Karalyi 
(Mar.),  Adavi-jilakara  (Tel.),  Kadu-jirage  (Can.). 

History,  Uses,  &C. — The  Sanskrit  names  of  this  com- 
mon Indian  plaut  are  Vakuchi,  Somaraji  or  Somarajin  and 
Avalguja.  It  has  long  been  highly  esteemed  as  one  of  the  prin- 
cipal remedies  for  ]eucoderma  and  psoriasis,  and  is  also  used 
as  an  anthelmintic  in  combination  with  other  remedies*  *For 
administration  in  skin  diseases  Chakradatta  directs  thedrng  to 
be  powdered  along  with  an  equal  quantity  of  black  sesamum, 
and  a  drachm  of  the  powder  to  be  taken  in  the  morning  with 
tepid  water,  after  perspiration  has  been  induced  by  exercise  or 
exposure  to  the  sun.  The  diet  should  consist  of  milk  and  rice. 
In  leucoderma,  a  decoction  of  emblic  myrobalans  and  catechu 
is  given  in  addition  to  the  powdered  Vakuchi.  Externally 
the  drug  is  applied  in  skin  diseases  in  a  variety  of  forms,  such, 
as  paste^  oil,  &c.  Vakuchi  is  described  in  the  Nighantas  as 
sweet,  pungent,  digestive,  bitter,  alterative,  astringent,  cold, 
cardiacal,  dry,  an ti phlegmatic ;  a  remedy  for  cough,  fever,  and 
intestinal  worms*  The  author  of  the  Makhzari-eU Adwiya  de- 
scribes Eali-jiri,  and  states  that  it  is  given  internally  to  remove 
phlegm  and  worms  from  the  intestines,  and  that  a  poultice  or 
plaster  of  it  is  used  to  disperse  cold  tumors.  He  concludes  by 
saying  that  the  drug  is  not  ollen  prescribed  internally,  as  it  is 
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thought  to  have  injurious  effects^  but  that  it  is  much  used  as  a 
cattle  medicine.     Indian  Mahometan  druggists  sell  this  drug 
as  a  substitute  for    Atrildl    (Anihriaeus  Cerefolium).     Ainslie 
Bays :  ''  The  small  dark-coloured  and  extremely  bitter  seeds  of 
this  annual  plant  are  considered  as  powerfully  anthelmintic^ 
and  are  also  an  ingredient  of  a  compound  powder  prescribed 
in  snake-bites/'     Rheede  states  that  an  infusion  of  them  is 
given  on  the  Malabar  Coast  for  coughs  and  against  flatulency. 
The  dose  of  the  seed  in  powder,  when  administered  in  worm 
cases,  is  one  pagoda  weight  twice  daily.     (Materia  hid.   II., 
p.  54). ,  According  to  the  Pharmaoopodia  of  Indioy  the  ordinary 
dos6  of  thio  bruisod  seed  as  an  anthelmintic^  adminisiereid  inr. 
electuary  with  honey,  is  about  1^  drachm,  given  in  two  equal 
doses  at  the  interval  of  a  few  hours^  and  followed  by  an  ape- 
rient; the   worms   are  generally   expelled  in  a  lifeless  state. 
Dr  J&.  Ross  Speaks  favourably  of  an  infusion  of  the  powdered 
seeds  (in  doses  of  from  10  to  30  grains)   as  a  good  and  certain 
^thelmintic  for  ascarides.     In  Travancore  the  bruised  seeds, 
ground  np  in  a  paste  with  lime  juice,  are  largely  employed  as  a 
means  of  destroying  pediculi.     Dr.  Gibson,  as  the  result  of  per- 
sonal experience,  regards  them  as  a  valuable  tonic  and  stoma- 
chic in  doses  of  20  to  25  grs^ins ;  diuretic  properties  are  also 
assigned  to  them.     {Pharmacopoeia  of  India,  p.  126.)     In  the 
Concan  the  following  formula  is  in  vogue  as  an  antiperiodic — 
Vemonia  seeds,  Chiretta,  Picrorhissa  root,  Dikam^li,  Rocksalt 
and  Ginger,  p.  oeq.  Powder,  and  give  6  massas  in  cold  water, 
in  which  a  red  hot  tile  has  been  quenched,  every  morning. 

Description. — The  achenes  are  about  -^  inch  long,  of  a 
dark  brown  colour,  xsovered  with  whitish  scattered  hairSi 
cylindrical,  tapering  towards  the  base,  marked  with  about  ten 
paler  longitudinal  ridges,  and  crowned  with  a  circle  of  short 
brown  scales.     The  taste  is  nauseous  and  bitter. 

Chemical  composition. — The  seeds,  as  sold  in  the  basars,  lost 
9*38  per  cent,  when  heated  to  IQO^  C.  The  ash  amounted  to  7-7 
per  cent.,  and  was  fr^e.from  manganese.  The  powdered  seeds 
.yrcte  digested  with  80  per  cent,  alcohol,  most  of  the  alcohol 
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distilled  off,  and  the  remainder  allowed  to  evaporate  by  expo-> 
Bnre  to  air.  The  alcoholic  distillate  contained  no  volatile  prin- 
ciple. The  alcoholic  extract  contained  a  large  amonnt  of  an 
amber*co1oured  oil  soluble  in  petrolenm  ether,  as  well  as 
rosias.  By  agitation-  of  the  alkaline  alcoholic  extract  with 
ether,  a  somewhat  bitter  extract  was  obtained,  which,  besides 
containing  resins,  afforded  evidence  of  the  presence  of  an  alka^ 
loid,  which  gave  reactions  with  the  usual  allcaloidal  reagentSf 
bat  which  afforded  uo  special  colour  reactions.  We  have  pro- 
visionally called  this  principle  Vernonia^. 

Oommeree. — The  plant  is  common  in  waste  places  through- 
oat  India.  The  country  people  coUeot  the  fruit  and  bring  it 
for  sale  in  the  cold  weather. 

Value. — Rs.  8f  per  Surat  maund  of  37|  lbs. 

Vernonia  cinerea,  Ubs.,    Rheede  EorL  Mai.  x.,  L  64, 

a  common  weed  throughout  India  in  the  rainy  season,  is  con- 
sidered to  be  the  Sahadevi  of  Sanskrit  medical  writers  in 
Northern,  Southern,  and  Western  India.  In  the  Hindi  and 
Marathi  vernaculars  it  bears  the  Sanskrit  name ;  in  Guzerathi 
it  is  Sideori,  a  modification  of  the  same  name ;  in  Bengali 
Edkseem ;  and  in  Tamil  Sira-shengalanir,  Under  the  latter 
name  Ainslie  {Mat.  Ind.  IL,  363)  notices  it  as  t^e  GJieruttir 
katnma  of  the  Telingis,  used  in  medicine  by  the  Hindus,  in 
decoction,  to  promote  perspiration  in  febrile  affections.  In 
the  Nighantas  it  is  described  as  cold,  sweet,  strengthening, 
astringent,  correcting  all  the  humors.  For  the  numerous 
synonyms,  and  for  a  description  of  this  very  variable  plant,  we 
mu^  refer  the  reader  to  the  Flora  of  British  India.  U  has 
ni>  very  sensible  properties,  and  the  medicinal  virtues  ascribed 
to  it  by  the  Hindus  appear  to  us  to  be  imaginary. 

Elephantopus  scaber,  [dnn.,  Wight  Ic,  t.   1086; 

Rheede  Hort.  Mai.  a..,  t»  7,  common  in  shady  places  tbrough- 
out  India,  is  the  Go-jihva,  *'  ox  tongue, ''  of  Sanskrit  wri^rs, 
and  is  described  in  the  Nighantas  as  cold,  light,  astringent, 
cordiaoai,  alterative  and  febrifuge  ;  expelling  bile  and  phlegm, 
mkd  enring    urethral   discharges.      liheede   tells    us   that  a 
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decoction  of  the  root  and  leaves,  with  cumin  and  butter 
milk,  is  given  on  the  Malabar  Coast  in  dysnria,  and  in  diar- 
rhoea and  dysentery.  Ainslie  calls  it  Prickly  "leaved  Klepfuint'a 
Footy  and  remarks  that  Sloane  and  Browne,  in  speaking  of  this 
plants  say,  it  is  accounted  a  good  vulnerary,  and  grows  in  the 
woods  of  Jamaica  very  plentifully;  the  leaves  are  frequently 
employed  instead  of  Otirduns  henedictiis  amongst  the  inhabit- 
ants of  the  French  West  India  Islands.  The  plant  has  a 
fibrous  root;  the  leaves  aro  chiefly  radical  and  spread  flat  upon 
the  ground;  thov  are  oblong,  wrinkled,  crenalate  and  very 
hairy;  the  flower  sballc  is  branched,  about  a  foot  high,  bearing 
a  few  small  leaves  and  heads  of  flowers  with  pale  purple 
florets.  The  plant  is  mucilaginous  and  astringent.  The  ver- 
nacular names  are  Gobhi  [Hind.),  Qoy\fi\fiti\{Beng. ),  (ioybh^ 
(Mar,),  Ana-shovadi  (Tarn.),  Hakkarik^  (Can,). 

Lamprachaenium   microcephalum,  Benth.,  is  a 

plant  of  Western  India  called  Aja-dandi  and  Brahma-dandi 
in  Sanskrit,  and  Brahmadandi  in  Marathi  and  Canarese.  It 
has  flowers  which  smell  like  chamomile,  and  a  branched,  sca- 
brous pubescent  stem ;  leaves  petioled,  elliptic-acuminate, 
gradually  attenuated  into  the  petiole,  pubescent  above,  hoary 
•and  tomentose  beneath  ;  heads  of  flowers  small,  solitary  at 
the  apex  of  the  branches ;  scales  of  the  involucre  squariose, 
hoary  and  tomentose  beneath,  exterior  ones  lanceolate  acumi- 
nate, bristle -pointed,  ciliated  ;  seeds  smooth,  shining,  without 
ribs.  The  plant  is  used  medicinally  as  an  aromatic  bitter,  but 
is  of  little  importance  as  a  medicine. 

Ageratum  COnyZOides,  Liim.,  has  a  strong,  anroniatic, 
and  rather  disagreeable  smell ;  it  has  a  reputation  among  the 
Hindus  as  an  external  application  in  agues,  and  is  also  worn 
as  a  charm  against  ague  when  dug  up  on  Sunday  with  the 
proper  ceremonies.  The  juice  is  said  to  be  a  good  remedy  for 
prolapsus  ani.  It  is  freely  applied  and  the  grtt  replaced. 
Corre  and  Lejanne  state  that  the  plant  is  used  as  a  sudorific  in 
Reunion  under  the  name  of  Herhe  a  bofc.  A.  conyzoideg  i^ 
sometimes   confounded  by  the  natives  with  Vemonia  cinir^a. 
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atid  supposed  to  be  a  kind  of  Sahadevi :  it  is  the  Ageratiitfi 
Cifrditolium  of  Roxburgh,  and  is  called  Ucbunti  in  Bengal  and 
Owiri  in  Western  India.  The  plant  is  a  common  annual  weed 
throughout  India,  appearing  after  the  rains  and  flowering 
through  the  cold  season ;  it  is  from  1  to  2  ft.  in  height,  hisr 
pidly  hairy,  leaves  petioled,  ovate  crenate,  heads  small,  in 
dense  terminal  corymbs,  bracts  striate,  acnte,  ray-florets  many, 
pale  blue  or  white,  achenos  black,  pappus  scales  5-awned)  often 
serrate  below.     {FL  Br.  Ind.,  Hi.,  243.) 

EUPATORIUM  AYAPANA,  Vent. 

Fig. — Vent.  BorU  Malm.  i.  3. 

Hab,— America,     Cultivated  in  India.     The  herb. 

Vernarvinr. — kyi\\)&n^(UimL,  Mar,^  Beng,),  Ayapini  (Tafn,> 
Tel),  AUapa  (Gnz.). 

History,  Uses,  &C. — Ventenat  found  this  plant  grow- 
ing on  the  banks  of  the  river  of  t  he  Amazons;  it  is  alsoaruative 
of  Cayenne ;  another  species,  pprfoliaium,  is  considered  aa 
a  febiifuge  in  America.  The  Ayapana  has  been  cultivated  in 
India  for  a  considerable  time.  Ainslie  says  of  it: — '*  This  small 
shrnb,  which  was  originally  brought  to  India  from  the  Isle  of 
France,  is  as  yet  but  little  known  to  the  native  practitioners, 
thouorh,  from  its  pleasant,  sub-aromatic  but  peculiar  smellf 
they  believe  it  to  possess  medicinal  qualities.  At  the  Mauri- 
tius it  is  in  great  repute,  and  there  considered  as  alterative  and 
antiscorbutic;  as  an  internal  remedy  it  has  certainly  hitherto 
much  disappointed  the  expectations  of  European  physicians. 
An  infusion  of  the  leaves  has  an  agreeable  and  somewhat  spicy 
taste,  an<J  is  a  good  diet  drink  ;  when  fresh  and  bruised,  they 
are  one  of  the  best  applications  I  know  for  cleaning  the  face  of 
a  foul  ulcer."  (Mat.  Ind.  11.^  p.  35.)  Mr.  Dyer  informed 
Ainslie  that  the  plant  v^as  cultivated  in  the  Island  of  Bourbon 
for  the  purpose  of  being  dried  and  sent  to  France,  where  it 
.  was  used  for  making  a  kind  of  tea  used  as  a  substitute  for  the  tea 
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of  China.     Acoording  to  Gaibourt  it  is  now  almost  forgotten. 
(Hist.  Nat  <5°»®  Ed.  III.,  68.)     In  the  Pharmacopoeia  of  India, 
there  is  the  following  notice  of  Ayapana: — "A  South  American 
plant,  naturalized  in  various  parts  of  India,  Java,  Cejion,  Ac, 
and  generally   known  by  its  Brazilian  name,  Aya-pana.     The 
whole  plant  is  aromatic,  with  a  slightly  bitter  sub-astringent 
taste.     The  exaggerated  ideas  of  its  virtues  formerly  enter- 
tained are  now  exploded;  but  there  is  reason  to  believe  that  it  is 
a  good  stimulant,  tonic,  and  diaphoretic.     According  to  the  state- 
ments of  Bouton  {Med.  Plants  of  Mauritius,  p.  96),  it  appears 
to  hold  a  high  place  amongst  the  medicinal  plants  of  the  Mau- 
ritius, being  there  in  daily  use  in  the  form  of  infusion,  in  dys- 
pepsia and  other  affections    of    the   bowels  and    lungs.    In 
the  cholera  epidemics  in  that  island  in  1854-56,  it  was  exten- 
sively used  for  restoring  the  Warmth  of  the  surface,  the  languid 
circulation,  &c.     As  an  antidote  to  snake-bites  it  has  beon  used, 
both  internally  and  externally,  with  alleged  success.  (Madras 
Quart.  Med.    Jour.,  IV.,  7.)     It  is  not  uncommon  in  gardens, 
add    though  not    generally  known,  is  held  in  considerable 
6steem  by  those  who  are  acquainted  with  it.     Ayapana  m\y  be 
compared  with  chamomile    in  its   effects  ;  it  is  stimulant  and 
tonic  in  small  doses^  and  laxative  when  taken  in  qiiantity ;  the 
hot  infusion  is  emetic  and  diaphoretic,  and  may  be  given  with 
advantage  in  the  cold  stage  of  ague  and  in  the  state  of  depres- 
sion which  preoedes  acute  inflammatory  aflfoctions.     The  infu- 
sion may  be  made  with  1  oz.  of  the  herb  to  a  pint  of  water, 
and  be  given  in  2  oz.  doses  every  three  hours. 

Description. — A  small  shrubby  plant,  5  to  6  foot  high; 
branches  straight,  reddish,  with  a  few  simple  scattered  hairs ; 
young  shoots  have  a  somewhat  mealy  appearance,  due  to  the 
presence  of  small  particles  of  a  white  balsamic  exudation ;  leaves 
opposite,  in  pairs,  their  bases  uniting  round  the  stem,  about  4 
inches  long  and  |  inch  broad,  fleshy,  smooth,  lanceolate,  attenu- 
ated at  the  base;  midrib  thick  and  reddish;  flowers  like  those 
of  the  groundsel,  purple.  The  odonr  of  the  plant  is  aromatic, 
somewhat  like  ivy^  but  more  agreeable ;  taste  bitter  and  aromatic^ 
pecuUar, 
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Chemical  composition. — On  distillation  of  the  fresh  plant 
with  water,  a  colourless  oil  was  obtained,  lighter  than  water, 
and  possessing  in  a  marked  degree  the  odour  of  the  plant* 
Wo  also  obtained  a  neutral  principle,  soluble  in  ether  and 
alcohol,  and  crystallizing  in  long  needles.  It  easily  sublimed 
at  a  temperature  of  159** — leO**  and  condensed  in  beautiful 
brilliant  scales  and  rhombic  prisms.  In  water  it  was  practically 
insolnble ;  it  gave  no  reaction  when  dissolved  in  alcohol  with 
ferric  salts.  In  concentrated  sulphuric  acid  it  dissolved  at 
once,  with  only  a  very  faint  yellow  coloration.  In  concen- 
trated nitric  acid  it  dissolved .  immediately  with  production  of 
a  light  yellow  oloration :  among  the  products  of  its  oxidation 
by  nitric  acid,  picric  and  oxalic  acid  were  detected.  With 
Frohde's  reagent  a  similar  tint  to  that  produced  by  sulphuric 
acid  was  yielded.  We  propose  for  this  principle  the  name 
Ayapanin. 

Eupatorium  cannabinum,  Linn.,  Eng.  Bot  V.  6,  <. 
428,  is  a  native  of  the  temperate  Himalaya  and  Europe ;  it  ia 
the  Herba  aanciie  Kunigundis    of  Tragus  {HieL  49],  f.,)  UiQ 
H^mp  Agrimony  of  the  Engii^  Waier^lkomf  of  the  Gera)fiD9, 
and  Origan  aquatique  of  the  French.     Though  very  common  in 
the  Himalayas,  it  does  not  appear  to  be  ased  medicinally  by  the 
Hindus.    The  root  and  leaves  have  diuretic,  and  in  large   dosea 
emetic   properties.     Boerhaave    calls    the    herb    Btisiicorum 
panacea,  and  states  that  the  turf-diggers  in  Holland  use  it  with 
great  benefit  in  jaundice,  scurvy,  foul  ulcers,  and  those  swell- 
ings of  the  feet  to  which  they  are  much  exposed*     An  infusion 
of  1  oz,  of  the  dried  leaves  in  a  pint  of  water  may  be  used  daily ; 
if  taken  hot  it  is  a  good  diaphoretic.     According  to  Righini, 
the  leaves  and  flowers  contain  a  white  bitter  alkaloid  soluble 
in  ether,  which  forms  a  crystalline  sulphate. 

In  America  £.  perfbliatum,  Linn,,  and  other  species  are 
used  medicinally  under  the  name  of  Boneset  and  Herbe  i  fi^vre* 

Solidago  Virga-aurea,  Linn.,  Eng.  Bot  301,  is  a 
native  of  the  temperate  Himalaya,  Europe,  and  America.  It 
is  the  Golden  Rod  of  the  English,  Verge  d'or  of  the  French, 
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and  Goldruthe  of  the  Grermans.  The  generic  name  is  a  deriva- 
tive of  solidare,  to  unite,  because  of  the  vulnerary  quah'ties  of 
the  plants  which  were  first  brought  to  notice  by  Arnoldus  de 
Villa  Nova,  who  also  highly  extolled  it  as  a  remedy  for  stone  in 
the  bladder.  Grerarde  had  a  high  opinion  of  it  as  an  application 
to  bleeding  wounds  and  ulcers,  and  says:  **  I  have  known  the 
dry  herbe,  which  came  from  beyond  the  sea,  sold  in  Bucklers- 
bury  for  halfe  a  crowne  an  ounce.  But  since  it  was  found  in 
Harapstead  wood,  even  as  it  were  at  our  townes  end,  no  man 
will  give  halfe  a  crowne  for  an  hundredweight  of  it;  which 
plainely  setteth  forth  our  inconstancie  and  sudden  mutabilitie, 
Esteeming  no  longer  of  anything  how  pretious  soeuer  it  be,  than 
whilest  it  is  strange  and  rare.^'  He  further  says,  that  **  Sara- 
eens  Consound  is  not  iuf  eriour  to  any  of  the  wound  herbes  what- 
doeuer,  being  inwardly  ministred  or  outwardly  applied  in  oint- 
ments or  oyles." 

The  flowering  herb  has  an  aromatic  odour  and  a  bitterish 
and  astringent  taste ;  it  contains  a  volatile  oil. 

In  America  S.  odora,  Ait.,  is  much  used  as  a  domestic 
remedy  to  produce  diaphoresis,  to  allay  colic,  promote  menstrua- 
tion, and  to  cover  the  taste  of  nauseous  medicines.  An  infusion 
may  be  prescribed,  or  a  few  drops  of  the  essential  oil. 

Grangea  maderaspatana,  Polr.  Wight.  Zc.,  t.,  1097, 

IS  a  common  field  weed  throughout  India,  growing  flat  on  the 
ground  iu  the  cold  weather  after  the  monsoon  crops  have  been 
harvested.  It  has  sinuately  pinnatifid  leaves,  and  solitary,  sub- 
globose,  leaf-opposed  heads  of  yellow  flowers.  The  odour  re- 
sembles that  of  worm-wood.  Ainslie  (Mat  Ind.  i.,  481,)  calls 
it  Madras  Wormwood,  and  says  that  the  Tamil  doctors  consider 
it  to  be  a  valuable  stomachic  medicine,  and  also  suppose  it  to 
have  deobstruent  and  antispasmodic  properties;  they  pre- 
scribe it  in  infusion  and  electuary  in  cases  of  obstructed  menses 
-and  hysteria,  and  sometimes  use  it  in  preparing  antiseptic  and 
anodyne  fomentations.  When  given  internally,  Grangea  is 
usually  combined  with  ginger,  pepper,  and  sugar ;  as  an  anti- 
septic application  to  ulcers,  the  powdered  leaves  are  used. 
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The  veraacalar  names  applied  to  this  plant  are  properly  those 
of  Artemisia. 

ERIGERON  CANADENSIS,  Unn. 

Fig. — Reich.  Ic.  FL  Germ,  xviy  ^.  917 ;  Bentl  and  Trim.t, 
149.     Canada  Fleabane  (Eng.)^  Vergerette  de  Canada  {Fr.), 

Hab. — Western  Himalaya,   Punjab,   Rohilkand,  Europe, 
North  America. 
Vernacular, — ? 

History,  Uses,  &C. — This  genus  derives  its  name  from 
the  Gtreek  rjpiy€pu>v  {iapiytpmv,  ^aged'  or  '  hoary  in  spring'),  a 
term  used  by  Theophrastus  for  a  plant  which  he  describes 
(H.  P.  viii.)  as  Kixopwdrfs  or  like  Succory.  Dioscorides  {iv.  92) 
describes  the  same  plant  as  having  leaves  like  ivC^ofiov  (Eruca 
sativa)  but  smaller,  yellow  flowers,  and  a  white  pappus.  Pliny 
(25,  106)  calls  it  Senecio.  It  is  uncertain  wbat  this  plant 
was,  but  it  is  generally  supposed  to  have  been  a  species  of 
Senecio. 

E.  canadensis  is  common  in  all  warm  countries,  but  is  sup- 
posed to  be  of  American  origin,  and  to  have  spread  over  the 
remainder  of  the  globe  since  its  importation  from  that  con* 
tinent*  Parkinson,  in  1640,  seems  to  be  the  first  author  who 
mentions  the  plant,  but  he  describes  it  as  an  American  species 
only.  It  first  became  known  to  French  botanists  in  1653,  and 
a  few  years  afterwards  it  had  become  a  weed  about  Paris  ;  it  is 
supposed  to  have  been  imported  accidentally  from  Canada  along 
with  bales  of  skins.  Shortly  after  this,  it  made  its  appearance 
in  England,  and  is  now  common  about  London.  How  and  by 
what  means  it  reached  Northern  India  is  not  known ;  it  may 
possibly  be  a  native  of  that  region,  especially  as  it  has  not 
made  its  appearance  near  the  great  commercial  ports  of  India 
8B  we  might  expect  from  the  history  of  its  introduction  into 
Bnrbpe* 
n.— »2 
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Several  species  of  Erigeron  are  used  officially  as  diuretics  in 
the  United  States  of  America^  and  the  oil  of  E.  canadensis  is 
official  in  the  U.  S.  Pharmacopoeia. 

E.  canadensis  is  a  stimulant  which  owes  its  virtues  to  a  vola- 
tile oil.  It  is  popularly  supposed  in  America  to  have  a  special 
action  on  the  uterus,  whence  its  name  ''  Squaw-weed."  Still^ 
states  that  "  almost  all  of  the  testimony  which  has  been  pub- 
lished respecting  the  remedial  virtues  of  fleabane,  agree  in 
attributing  to  the  Canadian  species^  astringent  and  haemostatic 
virtues."  It  has  been  found  a  useful  remedy  in  the  treatment 
of  diarrhoea,  dysentery,  &c.  The  oil  was  first  brought  to  notice 
by  the  eclectic  physicians,  recent  trials  seem  to  indicate  that 
it  is  a  remedy  of  special  value  in  uterine  ha9morrhage.  The 
oil  has  been  observed  by  R.  Barthelow  {Physic.  andSurg.^ 
Aprilf  1887,^  to  check  the  waste  of  albumen,  to  lessen  the  irri- 
tability of  the  bladder  in  cystitis,  and  to  afford  considerable 
relief  in  bronchial  catarrh  and  similar  affections.  The  dose 
given  was  five  drops,  three  or  four  times  a  day. 

The  medicinal  properties  of  B.  canadensis  do  not  appear  to 
be  known  to  the  natives  of  India,  nor  have  we  heard  of  any 
vernacular  name  for  it. 

Description. — Stem  6  inches  to  3  feet,  simple,  erect, 
slender,  striate,  with  scattered  hairs ;  branches  numerous, 
ascending ;  radical  leaves  spathulate,  or  narrowly  obovate, 
dentate,  stem  leaves  linear-lanceolate,  acute;  heads  very 
numerous,  about  ^  inch  long,  involucre  bracts  acuminate,  lignles 
pale  rosy  or  purplish,  scarcely  exceeding  the  pappus,  disk 
flowers  yellow ;  achenes  ^'^  of  an  inch,  narrow,  flat,  nearly 
glabrous,  pappus  i  of  an  inch.  The  plant  has  a  mint-like 
odour,  and  an  astringent  somewhat  bitter  taste. 

Chemical  composition, — The  plant  contains  a  volatile  oil 
which  is  a  limpid,  pale  yellow  liquid  of  a  peculiar  aroma  and 
persistent  odour,  somewhat  terebinthinate  and  of  an  aromatic, 
not  very  pungent  taste.  According  to  A.  M.  Todd  {Amer, 
Journ.  Pharm.y  June,  1 887,)  the  specific  gravity  of  the  natural  oil 
is  not  above  '865,  nor  below -855;  it  should  not  boil  vigorously 
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below  342^  P.,  nor  above  347^  P.  until  five  per  cent,  has  been 
volatilized;  wrhen  redistilled  it  is  colourless,  and  a  resinous  pro- 
duct of  a  deep  reddish  brown  colour  is  left  in  the  retort.  The 
pure  oil  in  the  natural  state  should  not  polarize  nearer  the 
zero  point  than  — 26,  nor  farther  than  — 60 ;  the  rectified 
oil,  freed  from  resin,  may  polarize  somewhat  nearer  tho  zero 
point  than  the  limit  given,  and  the  first  fractions  should  be 
dextrogyre.  The  oil  dissolves  iodine  without  explosion,  is 
gradually  coloured  reddish  by  potash,  and  is  slowly  acted 
upon  in  the  cold  by  fuming  nitric  acid.  It  dissolves  freely  in 
ether  and  absolute  alcohol,  but  is  only  moderately  soluble  in  80 
per  cent,  spirit.  The  oil  consists  mainly  of  a  terpene,  C*°H*^, 
specific  gravity  '8464,  boiling  at  ]  76°  C,  and  yielding  a  crystal- 
line dihydrochloride  which  fuses  at  47*^.-48®  0.  {Beilstein  and 
Wiegand,  Ber,  der  Deutch,  Chem.  Gea,  «y.,  2854.) 

Erigeron  asteroides,. Bor6.,  Maredi   {Hind.,  Guz.), 

Sonsali  (Mar,),  is  used  in  India  as  a  stimulating  diuretic  in 
febrile  affections.  It  is  an  annual,  flowering  during  the  cold 
season,  and  a  native  of  dry  cultivated  lands. 

Stem  erect,  from  6  to  12  inches  high,  ramous  near  the 
ground,  rounds  hairy;  branches  ascending,  longer  than  the 
stem;  leaves  alternate,  the  inferior  ones  short  petioled,  oval 
or  obovate,  grossly  toothed,  the  superior  ones  sessile,  oblong, 
sob-Iyrate,  all  are  covered  with  soft  down  and  are  somewhat 
glutinous ;  flowers  few,  terminal,  peduncled,  large,  flat ; 
hermaphrodite  florets  of  the  disc  yellow,  the  female  ones  ligu- 
late,  those  of  the  border  blue,  generally  entire  or  only 
emarginate.     {Roxb.) 

BLUMEA  BALSAMIFERA,  l?a. 

Fig. — Bvmph.  Amb,  vi.  t.  24,  /.  1.  Oostindische  ofte 
wilde  Salie  (Dutch). 

Hab. — ^Tropical  Himalaya,  Burma,  Eastern  Peninsula. 
The  camphor. 
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BLUMEA  DENSIFLORA,  DC. 
Fig. — Seem.  FU  Vit.  141,  t.  27. 

Hab. — Tropical  Himalaya,  Malay  and  Fiji  Islands.  The 
camphor. 

Vernacular. — Ngai  {Ohm.),  Kai-dai-bi  {Coch.'Ghin.), 
Sombong,  Bangachappa  (Malay),  Pung-ma-theing  i^Burm.), 
Kukronda  {Hind.),  Kuksungh  {Beng.),  The  Hindi  and  Bengali 
names  are  also  applied  to  other  strong  smelling  Blumeas. 

History,  Uses,  &C. — The  camphoraceous  Blumeas  are 
called  by'  Sanskrit  writers  Kukundara  and  Kukknra-dru, 
"  dog-bush''  because  their  pungent  odour  is  attractive  to  those 
animals ;  the  vernacutar  names  are  derived  from  the  Sanskrit. 
In  addition  to  the  two  plants  placed  at  the  head  of  this  article, 
B.  aromaticai  DC,  and  B.  lacera,  DC,  are  considered  by  the 
Hindus  to  be  deobstruent  and  resolvent,  and  particularly  useful 
in  the  disease  of  the  nose  called  Ahwah,  said  to  be  peculiar  to 
Bengal,  which  is  accompanied  by  strong  fever,  heaviness  in  the 
head,  pains  in  the  body,  especially  in  the  neck,  shoulders  and 
loins ;  the  powdered  leaves  are  given  internally  in  two  drachm 
doses  mixed  with  butter,  and  also  used  as  a  snuflf.  The  juice 
of  the  leaves  is  placed  in  the  eye  to  cure  chronic  purulent  dis- 
charges ',  it  is  also  used  as  an  anthelmintic,  and  as  an  astringent 
in  dysentery,  chronic  discharge  from  the  uterus,  &c.  A  pre- 
paration (mSrana)  is  made  by  oxidizing  steel  filings  in  the 
juice  of  these  plants,  which  is  highly  esteemed  as  a  remedy  for 
renal  dropsy.  Dr.  Anderson  of  Bijnor  has  found  the  fresh 
juice  of  B.  lacera  useful  as  an  anthelmintic}  especially  for  thread 
worms,  and  Dr  Bolly  Chand  Sen  of  Calcutta  speaks  of  it  as 
invaluable  in  Tinea  tarsi.  Mir  Muhammad  Husain  in  the 
Makhzan  describes  Kukr(mda  as  a  plant  two  cubits  in  height, 
much  branched,  having  long  crenated  leaves  not  unlike  endive 
leaves,  but  larger  and  softly  downy,  of  a, dark  green  colour, 
pungent  odour,  and  astringent  taste ;  flowers  small,  yellow ; 
fruit  like  the  anemony  (downy) ;  seeds  small,  black,  pubescent. 
(B.  densifiora?) 
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The  Conyza  odorata  of  Bumphius  is  considered  by  Roxburgh 
to  be  B.  bahamifera ;  the  Baccharis  salma  of  Loureiro  is 
probably  the  same  plant,  and  also  the  Planta  Bantamica  of 
Closius  (iv.  23),  which  was  discovered  by  Colius  in  Batavia 
prior  to  the  year  1619.  Clnsins  states  that  it  is  used  as  a  con- 
'diment  and  as  a  remedy  for  colic,  and  in  paralysis  as  a 
stimulant  fomentation  or  bath ;  given  in  decoction  with  the 
leaves  of  Vitex  Negundo,  Careya  arborea  and  Citru$  acida  it 
produces  copious  perspiration.  It  is  also  used  as  a  vermifuge 
and  as  an  astringent  in  monorrhagia.  Dr.  Mason  ( Burmah, 
%t$  People  and  Natural  Productions,  Loud.,  1852,)  mentions  the 
manufacture  of  a  camphor  by  the  Tavoyers  from  B,  densijlora, 
one  of  the  most  abundant  weeds  throughout  the  Tenasserim 
Provinces.  Subsequently  a  Mr  O' Riley  of  Amherst  manufac- 
tured and  purified  more  than  100  pounds  of  this  camphor 
which  was  sent  to  Calcutta  for  trial,  and  pronounced  to  have 
the  same  medicinal  properties  as  ordinary  camphor.  In  1874, 
Hanbury  (M  ReperLf.  Pharm.  xxiii.,  321,)  pointed  out  that 
this  was  the  Ngai  camphor  mentioned  by  Rondot  (Etude 
Pratique  du  Commerce  d* Exportation  de  la  Ohine,  Paris,  1848,) 
which  was  worth  250  dollars  the  picul  (133 J  lbs.)  in  China. 
Mr.  Hanbury  also  obtained  from  Mr.  F.  H.  Ewer  of  Canton  a 
sample  of  Ngai  camphor,  and  of  the  plant  from  which  it  was 
manufactured  in  China  (B.  balsamifera) ;  he  also  ascertained 
that  the  camphor  was  used  in  medicine  by  the  Chinese  and 
largely  for  the  purpose  of  perfuming  inks  at  the  ink  factories 
of  Wei-chan  and  other  places. 

Description. — B.  balsamifera  is  a  large  shrubby  plant 
with  an  erect  ligneous  trunk,  and  branches  covered  with  ash- 
coloured  bark.  Leaves  alternate,  short-petioled,  lanceolate^ 
irregularly  serrate,  and  generally  more  or  less  pinnatifid  at  the 
basO)  downy,  particularly  underneath,  where  they  are  seri- 
cious  and  beautifully  reticulated  with  numerous  veins,  from  6  to 
12  inches  long  ;  petioles  short,  often  with  1  to  4  small  leaflets; 
corymbs  terminal,  numerous,  bearing  many  sub-cylindrio 
bright  yellow  flowers.  {Boxburgh.)  The  plant  smells  strongly 
of  wormwood  and  camphor. 
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B,  densijlora  very  closely  resembles  B,  hahamifera^  and  is 
united  with  it  by  some  botanists.  B,  lacera  has  an  erect 
branching  stem,  the  principle  leaves  of  which  are  petioled  and 
lyred,  the  superior  ones  simply  oval  and  much  smaller,  all 
are  sharp  toothed,  downy,  and  various  in  size.  Umbellets 
terminal,  and  from  the  exterior  axils,  peduncled.  Flowers  a 
dull  yellow.  The  plant  has  a  strong  odour  of  wormwood  and 
camphor. 

Chemical  composition. — B.  bahamifera  and  densijlora  contain 
a  volatile  oil  having  the  odour  of  wormwood,  and  a  camphor 
which  h^  been  examined  by  Sydney  Plowman,  1874,  who  found 
its  composition  to  be  Carbon  7756,  Hydrogen  11*6,  Oxygen 
10*84,,  whilst  Borneo  camphor  examined  at  the  same  time 
yielded  0  77-66,  H  11-68,  0  10-66  and  Laurel  camphor  C  78-2, 
H  10*44,  O  11*36.  Ngai  camphor  has  the  same  physical  pro- 
perties as  Borneo  camphor,  but.  the  two  substances  differ  in 
optical  properties,  an  alcoholic  solution  of  the  former  being 
levogyre  in  about  the  same  degree  that  one  of  the  latter  is 
dextrogyre*  By  boiling  nitric  acid,  Borneo  camphor  is  trans- 
formed into  common  (dextrogyre)  camphor,  whereas  Ngai  cam- 
phor affords  a  similar  yet  levogyre  camphor,  in  all  probability 
identical  with  the  stearopten  of  Chrysanthemum  Partheniumi 
Pers.   (JIanhury  Science  Papers ^  p.  393  ;  Pharmacographia.) 

Commerce, — This  camphor  has  of  late  years  been  fraudulently 
sold  as  Borneo  camphor  in  India.  The  value  of  Ngai  camphor 
in  China  is  about  250  dollars  a  picul,  whereas  Borneo  camphor 
costs  about  2,000  dollars  for  the  first  quality  and  1,000  dollars 
for  the  second. 

Blumea  eriantha,  DO.,  a  native  of  Western  India,  is 
called  Nimurdi  in  Marathi,  and  is  used  by  the  country  people  to 
drive  away  fleas.  It  is  very  common  in  the  Concan,  and  is 
remarkable  for  the  clusters  of  globose,  woolly  buds  crowded 
together  at  the  crown  of  the  root,  and  for  the  strong  odour  of 
caraways  which  it  possesses.  The  habit  of  the  plant  is  variable, 
in  cultivated  ground  it  is  erect,  but  in  pasture  land  prostrate 
or  decumbent.     The  flowers  are  yellow.     Medicinally  the  juice 
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of  the  plant  is  administered  as  a  carminative,  and  the  herb 
used  along  with  the  leaves  of  Vitex  Negundo  and  Careya  arbo^ 
rea  for  fomentations.  A  warm  infusion  is  given  as  a  sudorific  in 
catarrhal  aflTections,  cold  it  is  considered  to  be  diuretic  and 
emmenagogue.  Underthe  names  of  Bhamburdi  {Mar.),  Kal&r^ 
and  Chdnchari-mari,  "flea-killer"  (Ouz,)  several  kinds  of 
Blnmea  are  used  indiscriminately  by  the  natives  of  Western 
India.  The  plants  generally  supplied  by  the  herbalists  being 
Blumea  lacera,  Laggera  aurita  and  Blumea  erianiha. 

In  Southern  India,  under  the  names  of  Jangli  or  Divarimuli 
(Dec.),  Narak-karandai,  Kattu-malldngi  (Tarn,),  Kdru-pog&ku, 
Adavi-mullangi  (Tie/.),  Laggera  aui-itay  Schultz-Bip  (Blumea 
aurita,  DC.)  is  according  to  Dr.  Moodin  Sheriff,  chiefly  used. 
When  young  the  foliage  resembles  that  of  a  radish,  the  flowers 
are  white  or  pinkish.  Some  Mahometan  -physicians  use  this 
plant  as  a  substitute  for  Eamdfitus,the  x«f""^*"'^  of  the  Greeks, 
which  was  Ajuga  ChamcepitySf  Schreber,  a  labiate  plant. 

Chemical  composition. — The  entire  plant  of  B,  eriantha  in 
flower,  without  roots,  was  air-dried  and  reduced  to  fine  powder. 

On  heating  to  100*^  C,  8'76  per  cent,  was  lost,  due  to  mois- 
ture and  volatile  oil.  The  ash  amounted  to  8*31  per  cent.,  it 
was  of  a  light  brown  colour,  and  contained  marked  traces  of 
manganese  and  iron. 

On  distillation  with  water  a  colourless  oil  was  obtained, 
lighter  than  water,  and  which  possessed  in  a  marked  degree 
the  odour  of  the  drug.  The  oil  had  a  sp.  gr.  of '9144  at  80° 
P.,  and  was  strongly  levogyre.  The  plant  yielded  to  petroleum 
ether  3'02  per  cent,  of  extract,  to  ether  1*55  per  cent.,  and  to 
alcohol  3*40  per  cent. 

The  various  extracts  contained  chlorophyll,  a  dark  acid 
resin,  a  trace  of  tannin,  malic  acid,  volatile  oil,  and  a  wax,  and 
in  addition,  from  the  ether  extract  a  crystalline  principle  warf 
obtained.  This  principle  after  repeated  crystallization  from 
alcohol  was  of  a  light  lemon  yellow  colour,  in  tufts  of  needles, 
or  by  slow  crystallization  in  very  large  rhombic  prisms.  It 
was  without  odour,  gritty  between  the  teeth,  and  without  any 
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decided  taste.  In  water,  cold  or  boiling,  it  was  practically  in- 
soluble, it  was  slightly  soluble  in  cold  ether  and  alcohol,  bat 
was  not  easily  soluble  even  in  boiling  alcohol.  The  ethereal 
solution  left  the  principle,  on  spontaneous  evaporation,  as  a 
dull  adherent  deposit  on  the  sides  of  the  vessel.  '  The  crys- 
talline principle  had  a  melting  point  of  156*^  C.  (uncorrected) ; 
it  did  not  contain  nitrogen.  With  reagents  it  gave  the  follow- 
ing reactions : — 

Concentrated  sulphuric  acid  dissolved  it,  the  solution  being 
of  a  bright  yellow  colour;  on  the  addition  of  water  the  acid 
became  milky  from  separation  of  white  flocks.  Concentrated 
nitric  acid  gave  an  orange-red  coloration ;  hydrochloric  acid 
produced  no  change  either  in  the  cold  or  on  heating.  Frdhde's 
reagent  gave  a  yellow  colour,  changing  to  yellowish-green  on 
heating.  Sulphuric  acid  and  potassium  bichromate  no  special 
reaction.  An  alcoholic  solution  gave  with  ferric  chloride  a 
dirty  greenish  brown  coloration;  with  ferrous  salts,  a  dirty 
reddish  coloration,  which  disappeared  on  heating,  leaving  the 
solution  of  a  palQ  yellow  tint.  The  addition  of  alkalies  to  an 
alcoholic  solution  produced  a  bright  yellow  colour ;  in  hot  or 
cold  aqueous  alkaline  solutions  the  principle  was  insoluble* 

This  principle  would  appear  to  be  allied  to  the  quercitrin 
group,  but  does  not  appear  to  be  identical  with  any  of  those 
hitherto  described ;  we  reserve,  however,  a  definite  expression 
of  opinion  for  the  present. 

PLUCHEA  LANCEOLATA,  Oliv. 

Fig. — DelesS'  Ic,  Sel.  iv.,  U  21 .  Syn.  Berthelotia  lanceo- 
lata, 

Hab. —  Upper  Bengal,  Oude,  Punjab,  Sind. 

Vernacula/r. — Ba-sana  {Punj,)^  K'oura-8ana(/Smd.) 

Description. — An  annual,  with  spreading  branches,  and 
opposite,  petioled,  oval  or  oblong  leaves  covered  with  stomata 
on  both  sides,  edges  vertical ;  florets  tubular,  with  silky  pappus. 
It  forms  thickets  up  to  four  and  five  feet  high.    The  leaves  are 
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said  trO  be  aperient,  and  used  as  a  substitute  for  senna.     We 
have  Dot  had  an  opportunity  of  examining  them. 

SPHiERANTHUS  INDICUS.  Lmn. 

Fig.— Wight  Ic.  1. 1094  ;  Bheede  Hori.  Mai.  «,  L  43. 

Hab. — Tropical  Himalaya,  and  southwards  to  Ceylon. 
The  herb. 

Vernacular — Miindi,  Gorakh-mundi  {Bind,,  Mar,,  Guz.), 
liarmima (Dmg,)i  Kottak-kHrandai(!rawi.),Boda-tarapu  (Tel,), 
Mnudikasa  (Can.), 

History,  Uses,  &C. — This  plant,  which  is  very  com- 
mon  in  rice  fields,  is  called  in  Sanskrit  Munditika  or  Mundi, 
Bhikshn,  Pari-vrdji  (mendicant)  and  Tapo-dhana  (rich  in  reli- 
gious penance).  It  is  described  in  the  Nighantas  as  pungent, 
bitter,  and  stomachic;  sweet,  light  and  stimulant,  a  remedy 
for  glandular  swellings  in  the  neck,  urethral  discharges  and 
jaundice.  The  dose  of  the  powdered  herb  is  about  a  scruple  or 
a  scruple  and  a  half  twice  daily,  but  more  may  be  given. 
Rheode,  who  speaks  of  the  plant  under  the  name  of  Adaca* 
manjen,  tells  us  that  the  powder  of  the  root  is  considered 
stomachic,  and  that  the  bark  ground  and  mixed  with  whey  is  a 
valuable  remedy  for  piles.  The  plant  with  cumin  is  stomachic ; 
with  honey  it  is  given  for  cough ;  and  ground  with  oil,  it  is 
used  to  cure  itch.  Burmann  calls  it  SphcBvanthtcs  purpurea, 
Forskahl  speaks  of  it  under  the  name  of  polycephalos,  and  Dr. 
IIorsfieM,  in  his  account  of  Javanese  medicinal  plants,  informs 
us  that  the  inhabitants  of  Java  consider  it  as  a  useful -diuretic. 
{^Aifislie,  Mat,  Ind.  II,,  p,  167.)  By  some  Indian  Mahometan 
physicians  this  plant  has  been  supposed  to  be  the  Kamdzariyds* 
of  Arabic  writers,  but  the  author  of  the  Makhzan-d'Adwiya 
says  that  this  is  a  mistake,  and  describes  Mundi  in  a  separate 
article.     Ho  speaks  of  it  as  a  powerful  tonic,  deobstruent  and 

*  xo/*«*^f»vy  Tcucriiim   Charosedrys,  Linn.     Petit  Ch^ne,   (Fr.)  Ground 
Oak  or  Gennauder,  considered  to  be  tonic,  diuretic  and  sudorifici  odc  of  the 
ittgredienis  of  the  celebrated  Portland  Powder.  Conf.  Dios.  iii.  103. 
II.— 33 
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alterative,  and  obeerves  that  the  odour  of  the  plant  may  be 
perceived  in  the  urine  and  perspiration  of  those  who  are  taking 
it.  The  administration  of  the  drug  is  recommended  in  bilious 
affections,  and  for  the  dispersion  of  varions  kinds  of  tumours. 
The  distilled  water  is  mentioned  as  one  of  the  best  preparations ; 
it  is  directed  to  be  made  in  the  sape  manner  as  rose  water. 
Mir  Muhammad  Husain  also  states  that  the  Hindus  Bse  the 
bark^  and  make  a  kind  of  confection  of  the  young  plant  by 
rubbing  it  up  with  clarified  butter,  flour  and  sugar ;  a  portion 
of  this  taken  daily  is  said  to  be  a  good  tonic,  and  to  prevent 
the  hair  turning  wliite  or  falling  off.  Several  other  somewhat 
similar  preparations  of  different  parts  of  the  plant  are  men- 
tioned by  him,  and  are  described  as  preservatives  of  the  animal 
powers.  An  oil  prepared  from  the  root,  by  steeping  it  in  water, 
and  then  boiling  in  oil  of  Sesamum  until  all  the  water  is  expelled, 
taken  fasting  every  morning  for  41  days  in  doses  of  2  dirheras, 
is  said  to  be  a  powerful  aphrodisiac  /^  ^^^^-  *-a«^  ili  ^^ij^) 
^^  tt>*>^  rJ^)  •  'Experiments  with  the  distilled  water  show  that 
it  is  not  diuretic ;  in  the  case  of  a  cachectic  native  suffering 
from  frequent  micturition  caused  by  chronic  prostatitis  it 
afforded  much  reUef .  A  Earopean  suffering  from  boils  derived 
decided  benefit  £rom  taking  a  wineglassful  three  times  a-day^   . 

Description  .—Plant  generally  about  8  inches  high^ 
winged-;  loaves  thick,  sessile,  decurrent,  obovate,  bristle-ser- 
rate, covered  with  down,  consisting  of  long  white  hairs  j  flower 
heads  solitary,  mostly  terminal,  sub-globular,  the  size  of  a 
small  D^rble,  purple  when  fresh,  but  lose  their  colour  when 
dried ;  roots  fibrous.  The  drug  generally  consists  of  the  wholq 
plant,  but  the  capitula  are  sometimes  sold  separately.  The 
taste  is  somewhat  bitter,  the  odour  of  the  capitula  terebin- 
thinate. 

Ckemk(d  comfwUion. — 160  Ibe.  of  the  fresh  hei-b  distilled 
with  water  in  the  us«al  manner  yielded  a  very  deep  sherry- 
ooloured,  viscid  essential  oil,  very  soluble  in  water,  and 
olinging  to  the  side  of  the  vessel,  so  that  only  half  an  ounce 
could  be  collected*     The  oil  does  not  appear   to  have  any 
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rotatory  power,  but  it  is  difficult  to  examine  on  account  of 
its  opacity. 

The  most  important  principle  detected  in  the  leaTes,  stems 
and  flowers  of  the  plant  was  a  bitter  alkaloid  soluble  in  ether, 
affording  reactions  with  the  ordinary  alkaloidal  reagents,  but 
giving  no  special  colour  reactions.  We  have  provisionally 
called  this  alkaloid  Sph^pranthine. 

Commerce.— The  dried  herb,  and  also  the  dried  flower 
heads,  are  sold  in  the  bazars. 

INULA  HELENIUM,  Linn, 
Fig.— IVoodville  Med,  BoL,  t,    26;  Benil  and  Trim.  150. 
Elecampane  (Eng.),  Aunde  (Fr.). 

Hab. — Central  Asia,  Central  and  Southern  Europe.  The 
root. 

History,  Uses.  &C*— All  the  Indiaa  Mahometan 
writers  on  Materia  Medica  mention  this  drug  under  the  nan?es 
of  Risan,  Kust-i-sh&mi,  or  Zanjabil-i-sh^mi,  i.e.  Syrian  Costus 
or  Syrian  ginger.  R&san  is  a  Persian  name  for  the  plant  which 
has  been  adopted  by  the  Arabs.  From  the  Burhdn^i^Katia  we 
learn  that  the  plant  is  also  known  in  Persia  as  Pil-gush 
(elephant*s  ear),  and  Gharsa,  and  is  useful  for  eruptions  and 
all  kinds  of  pains,  especially  those  arising  from  chill,  bitos  of 
animals,  &c.  Elecampane  is  the  Acvioi/  of  the  Greeks,  and  is 
described  by  Hippocrates  as  a  stimulant  of  the  brain,  stomach, 
kidneys  and  uterus ;  it  is  the  Inula  of  the  Romans  and  the 
Euula  campana  of  mediaeval  writers,  and  was  formerly  muct 
used  in  pectoral  affections,  such  as  cough  and  asthma,  and  in 
acid  dyspepsia,  rheumatism,  &c. ;  an  ointment  made  with  it 
was  used  to  cure  itch.  It  is  still  a  domestic  remedy  in  France 
and  Germany,  and  to  a  less  extent  in  England,  and  the  root 
holds  a  place  in  the  Pharmacopoeias  of  Germany,  Prance  and 
the  United  States  of  America.  The  root  is  preserved  as  a 
pectoral  candy  on  the  continent  of  Europe,  and  is  used  in 
Prance  in  the  prepaiiition  of  absiuthe.    Of  late  years  the  active 
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principle,  helenin,  boa  been  introdaced  into  medical  nse, 
and  is  said  to  possess  romarkablo  antiseptic  properties ;  it  is 
recommended  as  a  gargle  in  ozaena  and  internally  in  diseases 
of  the  respiratory  organs  for  reducing  inflammation.  It  ia 
said  to  speedily  relieve  chronic  bronchitis,  and  has  also  been 
employed  in  anthrax  and  acid  dyspepsia.  Korab  claims  for 
helenin  a  power  of  destroying  bacilli  (Bull,  de  Therap.  ciii.  271 ). 
The  dose,  of  this  principle  is  from  ^  to  i  of  a  grain. 

It  is  imposible  to  determine  whether  Elecampane  was  known 
t.o  the  ancient  Hindus,  but  the  old  Persian  name  Rasan  leads 
us  to  suspect  that  it  was  possibly  the  original  R^na  of  the 
Hindu  Materia  Medica,  although  entirely  different  roots  are 
BOW  in  use  under  that  name.  It  is  significant  that  Gandha- 
mula,  i.e.  **  aromatic  root,  *'  is  a  synonym  for  the  r^sna  of  the 
Nighantas,  whilst  the  roots  actually  in  use  are  not  aromatic ; 
the  properties  also  attributed  to  these- roots  in  the  same  books 
are  those  of  Elecampane  and  not  of  the  inert  roots  now  in  use 
in  the  plains  of  India. 

Inula  racemosa,  Hook.  /.,  a  native  of  the  Western 
Himalayas  and  Cashmere,  is  used  in  veterinary  medicine  in 
those  parts,  as  a  tonic  and  stomachic ;  its  roots  closely  resemble 
in  properties  those  of  J.  Helenium. 

Aitchison  informs  us  that  I.  Royleana,  2?C.,  a  native  of 
the  same  districts,  is  largely  used  to  adulterate  Costus. 

PuHcaria  Crispa,  Bmth.  {Tnula  quadrifiday  Ham.),  a 
native  of  the  Punjab  and  Upper  Gangetic  plain,  is  callt^d  Phat- 
mor  or  Phatrael  in  Hindi  (q=rr,  a  rent,  and  ft^,  union),  and 
according  to  Stewart  is  used  as  a  vulnerary. 

Description. — The  root  of  I.  Ilelenium  is  about  6  inches 
long  and  1  or  2  inches  thick,  divided  below  into  branches  C 
to  12  inches  long  and  i  to  1  inch  thick,  very  fleshy,  in  com- 
merce always  sliced  either  longitudinally  or  transversely. 

The  longitudinal  slices  have  the  bark  overlapping;  the 
transverse  slices  are  concave,  somewhat  radially  striate ;  exter- 
nally   irregularly   wrinkled    and    browniish,    internally  white 
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when  fresh,  greyish  after  drying,  of  a  peculiar  aromatic  odour 
and  an  aromatic,  bitterish,  and  pungent  taste.  The  root  is 
hygroscopic  and  flexible  in  damp  weather,  but  when  dry  breaks 
with  a  short  fracture.  The  bark  is  J  inch  or  more  thick,  the 
inner  portion  radiates  near  the  cambium  line;  the  moditullium 
has  small  fibro-vascular  bundles  and  broad  medullary  rays,  and 
all  parts  of  the  root  aro  dotted  with  shining  yellowish -brown 
resin-cells. 

Chemical  eomposition. — Elecampane  contains  a  little  volatile 
(dl,  some  acrid  resin,  a  hitter  principle  not  known  as  yet  in  the 
isolated  state,  waxy  matter,  inulin,  etc.  On  investigating  the 
body  formerly  known  as  helenin  and  elecampane  camphor, 
which  crystallizes  from  the  concentrated  tincture  mixed  with 
water,  Kallen  (1873)  isolated  helenin,  C^H^O,  which  is 
insipid,  almost  insoluble  in  water,  crystallizes  in  needles,  fuses 
at  110°  C,  and  is  by  nitric  acid  converted  into  oxalic  acid  and  a 
resinous  body.  On  distilling  the  root  with  steam,  Kallen 
(1876)  obtained  inula  camphor  or  alant  camphor,  C*°H**0, 
and  inulol  or  alantol,  C^^H^oq^.  The  first  of  these  forms 
colourless  needles  of  a  faint  camphoraceous  odour  and  taste, 
melts  at  66°  C,  and  is  sublimable  and  very  slightly  soluble  in 
water,  Alantol  is  a  yellowish  liquid  having  the  odour  of  pepper- 
mint and  an  aromatic  taste,  boiling  near  200°  C,  and  yielding 
crystalHzable  alantic  or  inulic  acid,  C'^H^^O^  Inulin,  C*^ 
UeoQio^  is  contained  in  the  subterraneous  parts  of  Composit», 
and  is  obtained  by  forcibly  expressing  the  grated  juicy  roots, 
when  a  portion  will  deposit  on  standing,  and  the  remainder 
may  bo  precipitated  by  alcohol.  Kiliani  (1881)  recommends 
boiling  the  roots  with  water  containing  sodium  carbonate ;  tho 
liquid  is  cooled  by  a  freezing  mixture,  and  the  precipitate 
repeatedly  dissolved  in  hot  water  and  reprecipitated  by  cooling. 
The  autumn  roots  contain  the  largest  percentage  (elecam- 
pane 44  per  cent.)  of  inulin,  which  by  the  following  spring  is 
to  a  considerable  extent  changed  into  mucilage,  sugar,  and 
levuliu,  and  in  some  cases  to  glucosides.  Inulin  is  a  fine  white 
powder,  tasteless  and  inodorous,  insoluble  in  alcohol,  slightly 
soluble  in  cold  water,  more  so  in  hot  water,  and  then  partly 
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altered,  bat  mostly  reprecipitated  on  cooling;  on  the  slow 
evaporation  of  its  aqueous  solution  it  may  be  obtained  in  crys- 
talline spheres^  and  by  hydration  it  is  converted  into  gom-like 
and  horny  modifications.  It  appears  to  be  the  anhydride  of 
levulose,  its  formula  being  C^H^^O^  ^H^O,  but  it  does  not 
reduce  Fehling's  solution.  Heated  with  water  in  sealed  tubes, 
it  yields  levulose  ;  with  hot  baryta-water  lactic  acid  is  formed, 
diluted  nitric  acid  oxidizes  it  to  formic,  oxalic,  racemic,  gly- 
coUic,  and  probably  glyoxylic  acids.  Inulin  difiers  from  starch 
by  the  absence  of  concentric  layers,  does  not  yield  a  jelly  with 
water,  and  it  id  coloui-ed  yellow  (not  blue)  by  iodine.  (8tilU 
and  Mauch.) 

XANTHIUM  STRUMARIUM,  Linn. 

Fig.— Eng.  Bot.  36,  t.  2544;  Uatlh.  Valg.  2,  545,  /. 
Broad-leared  Bur  weed  (i/njr.),  Lampourde  (fV.)- 

Hab. — Hotter  parts  of  India  and  Ceylon.  Europe.  The* 
herb. 

Vernacular. — Gokhru-kallan  {Punj.,  iSmd.),  Ban-okra(  Sen^.), 
Marfumatta  (Tarn,),  VoriteUnep  (TeL),  Shankeshvar  (Atar.), 
Shankhatuli  (Hind.),  Kadvalamara  (Can.). 

History,  Uses,  &c.— The  i^^^op  of  Dioscorides  (IV. 
133,)  appears  to  be  this  plant;  he  tells  us  how  it  should  be  used 
to  dye  the  hair,  and  also  notices  its  use  in  dispelling  tumours* 
The  generic  name  has  been  given  it  on  account  of  its  contain- 
ing a  yellow-colouring  matter,  and  the  specific  name  is  an 
allusion  to  its  use  in  scrofula.  It  is  the  Xanthium  sen  Lappa 
minor  of  Ray,  Bauhin  and  Matthiolus.  In  some  parts  of 
Germany,  where  it  is  called  Spitzklette,  it  has  a  popular  repu- 
tation as  a  remedy  for  ague,  and  in  Russia  it  is  considered  to 
be  a  prophylactic  in  hydrophobia.  In  the  Punjab  and 
Sind  it  is  called  Ookhru  kallin,  or  '  great  Gofchru,  *  and  is 
given  in  small-pox  ou  the  doctrine  of  signatures  (Stewart); 
its  hairs  and  prickles  are  employed  in  medicine  in  China. 
(Smith.)  It  appears  to  be  the  Hasak  bf  the  Eastern  Arabian 
physicians,  and  the  Hamaz-el-amir  of  the  Western,  it  is  the 
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Kfaar-t-kliasak  of  Persia^  and  H&ji  Zein  infortns  us  that  it  is 
called  KhSr-i-sdhdk  at  Shiraz,  and  Harada  at  Ispahan;  the 
last  name  is  an  allnsion  to  its  yellow  colour,  Harad  is  the 
old  Persian  for  turmeric.  Hasak  is  described  by  Mahometan 
writers  on  Materia  Medlca  as  nsefol  for  dispelling  tumours 
and  curing  ophthalmia^  also  in  renal  and  urinary  complaints 
as  a  diuretic^  and  in  colic;  it  is  said  to  be  aphrodisiac. 
The  Hindus  consider  the  whole  plant  to  be  diaphoretic  and 
sedative^  and  very  efficacious  in  long-standing  cases  of  mala- 
rioas  fever;  it  is  generally  administered  in  the  form  of  decoc- 
tion, and  is  said  to  be  the  Shdnkhini  or  Shankfaapushpi  of 
Sanskrit  writers.  Loureiro  states  that  the  seeds  are  attenuant 
and  resolvent  of  inflammatory  swellings.  In  America  and 
Australia  this  plant  has  been  observed  to  prove  fatal  to  cattle 
and  pigs  which  have  pastured  upon  it.  Modern  experiments 
with  the  drug  seem  to  indicate  that  like  Jaborandi  it  is 
sudorific,  sialogogue  and  slightly  diuretic.  The  dose  given 
Has  been  10  grains  of  the  dry  leaves. 

Description. — Stem  erect,  scabrous,  clouded  with  dark- 
coloured  spots ;  leaves  alternate,  petioled,  cordate  or  kidney- 
shaped,  notched,  waved,  3-nerved,  scabrous,  about  4  inches 
in  diameter,  petioles  round,  scabrous,  as  long  as  the  leaves  ; 
flowers  terminal  and  from  the  superior  axils,  male  aggregate 
above  the  female,  short  pedancled ;  female,  subsossile,  solitary ; 
germ  superior,  oblong,  armed  with  uncinate  bristles,  2-celled, 
each  cell  containing  one  ovule  enveloped  in  an  interior  tunic. 

Chemical  composition. — Zander  (1881)  obtained  from  100 
parts  of  the  fruit  5*2  ash,  38*6  fat^  36-6  albuminoids,  1*3 
xanthosirutnarin  and  organic  acids,  besides  sugar,  resin,  &c. 
Xanthostrumarin  seems  to  be  a  glucoside,  is  yellow,  amor- 
phous, soluble  in  water,  alcohol,  ether,  benzol  and  chloroform, 
and  yields  precipitates  with  group  reagents  for  alkaloids,  and 
with  ferric  chloride,  lead  acetate,  and  salts  of  other  metals, 
but  is  not  precipitated  by  tannin  or  gelatin.  Xanthostrumarin 
is  related  to  datiscin,  which  is  coloured  yellow  by  alkalies,  gives 
a.  green  precipitate  with  ferric  chloride,  and  a  yellow  one  with 


Digitized  by  VjOOQ IC 


264  COMPOSITE. 

acetate  of  load.  M.  V.  Chca(ihatn  (1884)  obtained  only  14*5 
per  cent,  of  fixed  oil,  and  a  principle  which  was  precipitated 
by  tannin.     {Atner.  Journ.  Pharm.,  1881,  271,  and  1884,  134.) 

SIEGESBECKIA  ORIENTALIS,    Unn. 

Fig.— Wight  Jc,   t.  1103  J  Schk.  Han.  3,  t.  256.  Horbe- 
guerit-vite  (Fr.). 

Hab. — Throughout  India.  Cosmopolitan  in  warm  climates* 
Vernacular. — Ho-kien,  Kau-kau   (Chin.),    Katampam,  Kat- 
ampu  {Tarn.). 

History,  Uses,  &C. — This  plant  is  named  after  Dr. 
George  Siegesbeck,  a  German  physician,  fomerly  director  of 
the  gardens  at  Petersburgh.  It  appears  to  have  been  long 
known  in  China  as  a  remedy  for  ague,  rheumatism,  and  renal 
colic;  but  as  far  as  we  know,  its  medicinal  properties  are  not 
known  to  the  natives  of  India.  The  properties  of  the  plant 
have  been  studied  by  Vinson  and  Louvet,  who  state  that  in  the 
island  of  Reunion  it  has  a  considerable  local  reputation  as  a 
sialagogue,  vulnerary,  tonic,  aperient  and  depurative ;  it  is  an 
ingredient  in  P^richon's  Sirop  depuratif  vegetal,  which  is  used 
as  a  remedy  in  venereal  and  scrofulous  affections.  The  juice 
of  the  fresh  herb  is  used  as  a  dressing  for  wounds,  over  which, 
as  it  dries,  it  leaves  a  varnish-like  coating.  A  decoction  of 
the  leaves  and  young  shoots  is  used  as  a  lotion  for  ulcers  and 
parasitic  skin  diseases.  Other  preparations  of  the  plant  are  a 
wine  and  a  watery  extract.  Auffroy  of  the  Mauritius  separated 
a  bitter  priuciplo  from  the  drug  which  ho  named  darnfyrhe,  in 
honour  of  Dr.  C.  Daruty,  the  author  of  a  work  upon  the 
medicinal  plants  of  that  Island.*  J.  Hutchinson  (Brit  Med. 
Journ,,  June  25,  1887,)  has  recommended  a  tincture  of  Sio- 
gcsbcckia  as  a  local  application  in  certain  skin  diseases;  he 
remarks  that  most  of  the  medicaments  now  in  use  inconveni- 
ence the  patient  on  account  of  their  greasy  nature,  and,    if 

*  Plaiites   m^diciimles   de   Tilo   Maurice   et    dca    pays    intertropicaux. 
Maurice  :  1880.    Christy,  Neto  Commercial  Plants,  No.  9,  pp.  49-52. 
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not  greasy^  they  do  not  afford  relief  to  the  dryness  and 
tension  of  the  skin.  The  affected  parts  are  rubbed  night  and 
morning  with  a  mixtnre  of  eqaal  parts  of  the  tincture  and 
glycerine)  which  appears  to  act  as  a  stimulant  and  parasiticide, 
the  pain  is  soon  relieved,  and  the  eruptions  disappear. 

Description. —  A.  much  branched,  erect  herb,  1  to  3  feet 
high,  with  opposite,  broadly  triangular  or  ovate,  coarsely  tooth- 
ed, more  or  less  scabrous  leaves.  Flowers  yellow,  the  ray- 
florets  are  strap-shaped  and  pistil  bearing,  those  of  the  disk 
tubular  and  perfect.  The  exterior  scales  of  the  involucre  are 
twice  the  length  of  the  inner.  The  achenes  are  without 
pappus,  and  are  half  inclosed  by  the  chaffy  scales  of  the 
receptacle. 

Chemical  compa»t^ton .—The  bitter  principle  of  this  plant 
was  discovered  in  1885  by  M.  L.  Auffray  and  uamed  Darntync, 
and  a  specimen  of  the  white  crystalline  scales  was  shown  in  the 
Tndian  and  Colonial  Exhibition,  Loudou,  1886.  Darutyne  is 
prepared  by  treating  a  strong  decoction  of  the  fresh  leaves 
with  subekcetate  of  lead  to  precipitate  the  colouring  matter, 
the  lead  being  removed  by  diluted  sulphuric  acid,  and  the 
filtered  liquid  evaporated  to  an  extract,  triturated  with  one- 
quarter  of  its  weight  of  lime  and  dried  at  144°  F.  It  is 
then  treated  with  alcohol,  part  of  the  alcohol  distilled  off,  and 
the  residue  mixedi  with  five  or  six  times  its  volume  of  water, 
slightly  acidulated.  The  precipitated  substance  after  filtration 
is  treated  with  alcohol,  and  mixed  with  two  or  three  times  its 
volume  of  water,  when  the  darutyne  crystallizes  out,  the  yield 
being  0*15  per  cent.  The  crystals  are  soluble  in  alcohol  and 
ether,  but  insoluble  in  cold  water,  dilute  acids,  alkalies  and 
chloroform  and  are  neutral  to  test  paper.  M.  Auffray  finds 
that  it  does  not  give  the  reactions  for  glucosides,  alkaloids, 
acids,  or  resin.  Concentrated  sulphuric  acid  dissolves  the 
crystals  with  a  brownish  colour,  and  strong  hydrochloric  acid 
without  colour  in  the  cold,  but  when  allowed  to  boil  the 
liquid  becomes .  of  a  gi*eenish  tint,  depositing  a  green  resinous 
substance. 
II.— 34 
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We  fouad  the  cofrstals  obtained  from  a  decoction  of  the  plant 

to  give  oflf  the  odour  of  salicylol  when  heated  with  sulphuric 

acid  and  potassium  dichromate,  and  we  obtained  some  crystals 

in  the  ether  extract  of  the  plants  which  also  acted  as  a  derivative 

of  salicylic  acid. 

Enhydra  fluctans»  Lour.y  Hilamochika  or  Hilamochi, 
[Sans,),  Hingcha  {Beng.),  Harkuch  (Hind),  a  glabrous  or 
pubescent  marsh  plant  of  Eastern  Bengal  and  Silhet,  with 
sessile,  linear-oblong,  acute  or  obtuse,  entire  or  subcrenate 
leaves,  from  one  to  three  inches  in  length,  and  with  axillary  or 
terminal,  sessile  flower  heads ;  is  used  as  a  bitter  vegetable  in 
Bengal ;  and  is  considered  to  be  laxative  and  useful  in  diseases 
of  tho  skin  and  nervous  system.  The  juice  of  the  leaves  in 
doses  of  about  one  tola  (180  grains)  is  also  prescribed. 
This  plant  is  unknown  in  Western  and  Southern  India. 

ECLIPTA  ALBA,  Eassk. 
Fig, — Lam.  III.,  t.  687;  Bheede,  Hort.  Mai  x.,  41. 

Hab .—Throughout  India.     The  herb. 

F^i'nacuJar .— Bhangra  ( ffiml. ) ,  Bhengra  ( Giiz.) ,  Maka  ( i/ar. ), 
KesuTta  (Beng.),  Gkraga,  E&dige-garaga  (Can.),  EareBha4&ii- 
ganni,   Kaikeshi,   Eaivishi-ilai   (Tarn.),  Gonta-galijem,  Oala": 
gara-chettu,  Gunta-kalagfara  (7Vi.),  Cajenneam  (MaL)* 

History,  Uses»  &C. — This  is  a  very  common  weed  in 
the  rainy  season,  and  may  be  found  in  irrigated  fields  and 
gardens  at  all  times  of  the  year ;  it  is  used  by  the  Hindus  «i« 
th»  Shcaddh  ceremony,  being  placed  under  and  on  the  Pinda. 
It  is  called  in  Sanskrit  Kesarajaj  Bhringar&ja  and  Markava*)' 
names  which  include  Wedelia  ealendulaceof  which  is  regarded 
by  the  natives  of  India  as  a  variety  of  Eelipta  alba.  In  the 
Nighantas  it  is  described  aa  bitter^  pungent^  hot,  and  dry^ 
removing  phlegm  and  wind,  increasing  the  appetite,  and  curing 
diseases  c^  the  skin,  eye  and  head.  In  practice  it  is 
principally  used  as  a  tonic  and  deobstrueni  in  hep^io  aod 
splenic  enlargements,  and  in  various  chronic  skin-dieeaaes;  in 
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the  latter  class  of  cases  it  is  applied  externally  and  gi\ren  juter- 
nally.  The  juice  of  the  plant  is  ased  in  tatooing  to  comiuaui- 
cate  a  blue  colour  to  the  punctures,  and  it  is  stated  in  native 
works  that  when  taken  internally  and  applied  externally  it  will 
dye  the  hair  black.  Mahometan  writers  follow  the  Hindus  in 
their  description  of  the  medicinal  properties  of  this  herb, 
and  give  Eadim-el-bint  as  the  Arabic  name.  Rheede  states 
that  a  decoction  is  used  for  headache  and  toothache»  and  tha^ 
the  juice  with  melted  butter  is  given  in  rheumatism.  Pills 
made  by  pounding  the  plant  with  oil  are  supposed  to  relieve 
vertigo^  and  remove  phlegmatic  humors  from  the  brain; 
whilst  the  leaves  powdered  and  mixed  with  salt,  pepper  and 
limejuice^  stimulate  the  appetite.  He  describes  Weilelia  calen- 
dulacea  (x,,  42,)  as  having  similar  properties.  According  to 
Dutty  the  last-named  plant  is  the  Kesarfija  mostly  used  in  Bengal, 
Ainslie  also  mentions  it  under  the  name  of  Peela  Bhatigra,  and 
describes  it  in  the  following  terms  : — 

"  It  has  an  herbaceous  stem,  a  foot  high,  and  nearly  erect ; 
leaves  quite  entire,  opposite,  lanceolate,  bluntish,  with  yellow 
flowers,  terminating,  solitary,  and  on  a  very  long  peduncle. 
The  leaves,  seeds,  yellow  flowers,  in  a  word  the  whole  of  this 
low-growing  plant,  which  is  pleasant  and  somewhat  aromatic 
to  the  taste,  is  used  in  medicine ;  it  is  considered  as  deob- 
stment,  and  is  prescribed  in  decoction,  in  the  quantity  of  half 
a  teacupfnl  twice  daily/' 

Mr.  J.  J.  Wood  suggested  that  JEclipta  alba  would  be  found 
eventually  of  greater  service  than  taraxacum  in  hepatic  derange- 
ments.  The  expressed  juice  is  recommended  as  the  best  form 
for  administration  in  the  Pharmacopoeia  of  India,  and  in  Bom- 
bay the  natives  use  the  juice  in  combination  with  aromatics, 
such  as  ajowan  seeds,  as  a  tonic  and  deobstruent,  and  give  two 
drops  of  it  with  eight  drops  of  honey  to  new-born  children 
seffering  from  catarrh.  The  plant  is  tised  in  Madras  to  alky 
the  irritation  caused  by  scorpion  sting.  The  leaves  are  robbed 
from  above  the  inflamed  part  down  to  the  wound,  and  a  paste 
is  then  made  of  the  leaves  and  applied  as  a  poultice. 
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The  following  preacription  is  used  in  the  Concan  for  teta* 
nua: — Maka  juice  1  told,  juice  of  Leucas  2eylanica  (Turaba) 
\  told,  Ginger  juice  2  tolds,  juice  of  Vitex  trifolia  1  told,  leaf 
juice  of  Sesbania  grandijlora  3  tolds ;  to  be  boiled  with  four 
times  the  quantity  of  cocoanut  juice  and  a  little  rice  and  treacle 
to  form  a  Khir,  to  be  given  twice  a  day. 

Description. — U,  alba  is  a  small  prostrate  or  ascending 
plant,  stem  reddish ;  leaves  linear  or  oblong-lanceolate,  atten - 
uated  at  the  base,  with  waved  edges,  1  to  4  inches  long,  l^ie 
whole  plant  is  rough  to  the  touch  from  the  presence  of  nume- 
rous adpressed  white  hairs ;  the  structure  of  these  is  peculiar, 
the  base  is  red  and  turned  upwards,  and  upon  it  is  attached  a 
conical,  white,  glandular  hair.  The  flower  headd  are  in 
pairs,  axillary  or  terminal,  i  to  ^  of  an  inch  in  diameter,  white 
or  rarely  yellow,  one  having  a  peduncle  twice  as  long  as 
the  other ;  the  receptacle  is  flat,  and  furnished  with  bristle- 
like  scales  between  the  florets,  ray-florets  fertile  or  sterile ; 
disc-florets  fertile,  tubular;  achenes  of  the  ray-florets 
triquetrous,  those  of  the  disc  compressed ;  pappus  toothed 
or  2-ari8tate. 

"Wedelia  calendulacea  has  a  procumbent,  glabrous  or 
scabrid  stem,  6  to  1 8  inches  in  length,  rooting  at  the  lower  nodes  ; 
leaves  1  to  3  inches  long,  variable  in  breadth,  sub-sessile* 
linear-oblong  or  oblanceolate,  acute  or  obtuse,  entire  or  sub- 
crenate,  hairs  on  both  sides  scattered,  adpressed,  rigid,  white. 
Heads  solitary,  yellow,  on  long  slender  axillary  peduncles, 
1  to  H  inches  in  diameter,  outer  involucre  bracts  large,  oblong- 
obtuse,  herbaceous,  much  longer  than  the  disc-florets  ;  outer 
florets  ligulate,  central  tubular ;  achenes  of  the  ray  triquetrous^ 
those  of  the  disc  compressed,  pappus  of  toothed  or  hairy 
scales. 

Chemical  composition, — In  addition  to  a  large  amount  of 
resin,  an  alkaloidal  principle  was  detected  in  E,  albaf  which 
we  failed  to  obtain  in  a  crystalline  form.  It  afforded  no 
special  colour  reactions.  The  sulphate  was  ^lightly  soluble  in 
ether.     We  provisionally  call  this  alkaloid  Eclipfine. 
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GUIZOTIA  ABYSSYNICA,  Cass. 

Fig.— Wight  III,  U  132;  Bot.  Mag.,  i.  1017.     Niger  seed 
{Bug.). 

Hab. — Africa,  cnltivated  in  Tndia.    The  seed  and  oil. 
Vernacular. — Bamtil,  Kilfitil    (Hind,^  Beng.,   Mar.,  Ouz.), 
Vim,  Valesalu(rcZ.)>  Uchella  (Tarn.),  Hatchu-ella  {Can.) 

History,  Uses,  &C.—Thia  plant  is  the  Nik  of  the 
Abyssinians,  and  was  first  brought  to  the  notice  of  Europeans 
by  Bruce.  (Travels,  1768 — 73.)  It  appears  to  have  been 
introduced  into  India  by  the  early  Arabian  traders,  and  was 
first  brought  to  the  notice  of  the  English  in  India  in  1800, 
when  the  seeds  were  sent  to  the  Botanical  Garden  at  Calcutta 
from  the  British  Besident  at  the  Court  of  the  Berar  Kaja,  and 
from  Mr.  Keyno  at  Bangalore,  as  those  of  a  plant  largely  culti- 
vated for  the  sake  of  the  sweet  oil  obtained  from  the  seeds. 
(Rovh.  FL  Ind.,  iii.  441.)  In  the  same  year  Huts'  Ellu,  or  the 
foolish  oil  plant,  was  observed  by  Dr.  Buchanan  in  Mysore. 
About  the  middle  of  August,  after  a  heavy  rain,  the  seed  is 
sown  broadcast,  and  ploughed  in.  It  requires  neither  manure 
nor  weeding,  and  is  very  exhaustive  to  the  soil.  It  ripens  in 
three  months,  when  it  is  cut  near  the  root  and  stacked  for 
eight  days.  Then,  having  been  for  two  or  three  days  exposed 
to  the  sun,  the  seed  is  beaten  out  with  a  stick,  and  separated 
from  fragments  of  the  plant  by  a  fan.  Part  of  it  is  parched 
and  made  into  sweetmeats  with  jaggery,  but  the  greater  part 
is  sold  to  the  oil-makers  for  expression.  This  oil  is  much 
esteemed  for  culinary  purposes,  and  is  also  used  as  a  lamp  oil, 
but  is  reckoned  by  the  natives  inferior  to  that  of  Sesamum. 
About  the  same  time  it  was  noticed  by  Ainslie,  who  testi- 
fied to  its  extensive  cultivation  on  the  coast.  {Mat,  Ind.,  ii, 
256.)  Heyne  notices  its  cultivation  in  Bengal  and  calls  it 
Werinnua.  (Tracts  on  India,  p.  49.)  The  plant  is  cultivated 
on  many  parts  of  the  tableland  of  India  as  a  cold  weather 
crop,  and  was  first  shipped  to  London  from  India  in  1861. 
Allen  {Commercial   Analysis)  classifies  it   in   the  cotton  seed 
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group  of  fixed  oils^  and  states  that  its  applications  are  to 
adulterate  rape  oil  and  to  act  as  a  substitute  for  linseed  oil. 
We  have  not  found  it  to  be  siccative  enough  lor  the  latter  pur- 
pose,  and^  in  fact,  from  its  sweetness  and  low  congealing  point, 
we  should  consider  it  of  greater  value  than  that  usually  attri'^ 
buted  to  it. 

Description. — This  is  an  annual,  herbaceous,  erect 
plant;  leaves  opposite,  long,  lanceolate,  coarsely  serrated, 
peduncles  elongated,  subcorymbose ;  flowers  large,  bright 
yellow. 

The  achenes  are  of  a  greyish-black  colour,  about  -j^  of  an 
inch  long,  somewhat  angular  from  lateral  compression,  tapering 
towards  the  base,  quite  smooth,,  taste  oily  and  nutty. 

Chemieal  comjyoitition, — The  seeds  have  been  examined  by 
Aaderdon  who  found  them  to  contain  water  7*02,  oil  4S'22, 
albuminous  substances  19*37,  sugar,  gum,  Ac,  13*37,  cellulose 
14-33,  ash  3*48  per  cent.  The  nitrogen  amounted  to  3*10  per 
cent.  (Highland  Agr,  8oc.  Journ.,  New  8er.,  No.  69,  p.  376.) 
The  oil  is  light  yellowish  brown  having  a  specific  gravity 
of  -921  at  20®  and  '924  at  15*5^  It  solidifies  at  a  tempera- 
ture below  zero.  A  few  drops  mixed  with  strong  sulphuric 
acid  form  greenish  brown  clots.  After  the  application  of 
Massie's  test  the  oil  became  light  brown;  heated  with  the 
acid,  and  after  the  action  had  ceased,  the  oil  became  dark 
reddish  brown.  It  required  19  per  cent,  of  KHO  for  sapo- 
nification, ana  the  fatty  acids  resulting  from  the  decoipposi-* 
tion  amounted  to  94*9  per  cent,  of  the  oil  and  melted  .at 
about  21°  C.  The  fatty  acids  remaining  at  a  temperature 
a  little  above  their  melting-point,  separated  into  a  solid  white 
crystalline  acid  melting  at  50®  and  some  liquid  oleic  acid. 
By  decomposing  the  lead  soap  of  the  fatty  acids  insoluble 
iu  ether,  a  white  lustrous  body  was  obtained  melting  at  44® 
and  solidifying  at  51®,  and  soluble  in  alcohol  with  a  slight  acid 
reaction,  probably  myristic  acid.  The  oil  has  sl^ht  drying 
properties.  About  one  and-a-half  gram  of  oil  was  heated  to 
a  temperature  of  92®  in  a  shallow  capsule  for  a  few  hours 
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each  day  and  weighed  carefully  each  raorning  before  being 
heated.  The  greatest  increase  was  observed  on  the  second 
days  but  the  weight  augmented  daily  in  diminishing  amounts 
until  the  fifteenth  day>  when  it  was  found  to  have  gained  altoge- 
ther 7*2  per  cent.  The  oil  was  still  unctuous  and  transparent  and 
flowed  from  the  vessel  when  inverted.  The  oil  was  heated  to 
over  250^  on  three  occasions^  but  this  did  not  appear  to  affect 
its  limpid  character. 

Glossecardia  linearifolia,  Cass.,  Wight  Ic,  t.  i\  10. 

8yn. — 0,  Bosvalleaf  a  plant  of  Central  India  and  the  Deccan, 
18  known  in  Marathi  by  the  name  of  Phatar'suva,  which  means 
Bock  anethum.  In  the  Poona  and  Sholapore  districts  it  is 
called  Pitia-pdpada,  a  name  also  given  to  Fumaria  as  well  as 
to  several  Acanthaceous  plants.  It  is  not  sold  in  the  Bombay 
shops,  but  is  the  Pitta-pdpada  of  the  Poona  druggist09  and 
according  to  Dalzell  and  Gibson  is  much  used  in  female  com- 
plaintSy  the  nature  of  which  they  do  not  specify.  0.  linearis 
folia  is  a  small  annual,  wi  th  many  sterns^  diffuse ;  leaves  alter- 
nate, much  divided,  linear  at  the  base ;  beads  of  flowers 
solitary,  yellow,  on  short  naked  peduncles.  It  has  a  bitter 
taste,  and  an  odour  of  fennel,  and  is  used  as  an  emmenagogue^ 

ACHILLEA  MILLEFOLIUM,  Linn. 

.  Fig. — Woodinlle,  t.  lb;  Beieh.  le.  Fl.  Germ.,  am.  t.  1026; 
BeikiL  cmd  Trimy  153.  Yarrow,  Nose-bleed  (Eng,),  Herbeaur 
Cbarpentiersi  Millefeuille  (Fr.). 

Hab. — ^Western  Himalaya.     Cultivated  in  gardens. 

Vernacular. — Biranjfoif  {Ind.  Bazars)^ 

History,  Uses,  &C, — Different  species  of  Achillea  have 
been  used  medicinally  from  a  very  early  date,  Dioscorides 
(ng.,  34)  mentions  ax^M^fto^  as  a  plant  which  was  used  as  an 
astriagsnt  and  emmenagogue.  According  to  Pliny  the  generic 
name  was  given  to  these  plants  because  Achilles  was  the  first 
to  nse  them  as  a  vulnerary,  he  says: — ^^Invenit  et  achilleon 
Aehilles-discipulns  Chironis,  qua  vulneribus  mederetur,  qu8B  ob  id 
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AchilleoB  vocator.  Hac  sanasseTelephum  dicitur.  Alii  primum 
adtuginem  invenisse,  utilissimam  emplastria^  ideoque  depingitur 
ex  caspide  decutiens  earn  gladio  in  yqIiiub  Telephi.  Alii  atroqae 
nsam  medicamento  volant.  Aliqui  et  hanc  panacen  heracleon, 
alii  sideriten.  Hanc  apad  nos  mill^olium  vocant,  cnbit- 
ali  scapo,  ramosam,  minatioribasque  quam  foeniculi  foliis 
vestitam  ab  imo.  AHi  fatentur  qaidem  illam  vulneribns  ntilem, 
sed  veram  achilleon  esse  scapo  coeruleo  pedali,  sine  ramie.^ 
(25,1 9).  A  species  of  Achillea  is  the  Kaiswm  of  the  Arabians^  Ibn. 
Sina  says  of  it : — trt^wHt^^^f^  %y>j  u^j^^  *)J  (according 
to  Gkilon  its  flowers  are  more  conspicuous  than  those  of  worm- 
wood). Tho  same  plant  is  the  Biranj&sib  or  Biranjteif  of  the 
Persians^  which  has  been  identified  by  Stocks  with  A*  santoUna, 
Linn. ;  the  description  of  biranj^sif  in  the  Tuhfat'el'-muminin 
is  unmistakably  that  of  an  Achillea;  another  Persian  name  for 
the  plant  is  ^u-Urndderdn;  it  is  in  common  use  as  a  tonic  in 
Persia  and  Sind.  In  Egypt  a  species  of  Achillea  is  used  medi- 
cinally under  the  name  of  Barbara  (Ih^)«  In  Europe  and 
in  the  East  the  plants  belonging  to  this  genus  have  long  been 
considered  to  have  stimulant,  tonic,  emmenagogue  and 
antihaemorrhoidal  properties.  A.  Moschata  (Gfoepi  blanc)  is 
an  Alpine  plant  with  a  musky  odour,  having  sudorific  and  healing 
properties.  At  Bngadine,  in  Switzerland,  a  volatile  oil  is 
extradtod  from  it  called  Esprit  d^lva.  For  administration  ^oz. 
of  A*  millefolium  may  be  infused  in  a  pint  of  water  and 
reduced  to  6  oz.,  of  this  1  oz.  may  be  given  every  hour.  This 
plant  has  of  late  years  boon  reintroduced  into  medical  use  in 
America;  it  is  spoken  of  as  a  general  stimulant  and  tonic,  with 
peculiar  relations  to  the  pelvic  organs.  Like  other  stinjplant 
tonics,  it  has  been  found  capable  of  curing  certain  cases  of 
intermittent  fever,  and  is  apt  to  promote  the  appetite  and 
digestion  in  atonic  gastric  disorders.  Its  special  local  action  is 
illustrated  by  the  virtues  ascribed  to  it  in  pilels  and  amenorrhoea, 
for  the  cure  of  which  it  was  celebrat-ed  even  in  ancient  times. 
The  form  of  the  first  of  these  diseases,  in  which  it  appears  to 
be  most  efficient,  is  that  in  which,  along  with  refaixation  of  the 
sphincter   ani,   there   is   a  di&charge  of  mucus,  more  or  less 
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bloody,  daring  defecatioa.  A  similar  condition  of  atony  in 
the  reprodactive  organs  of  the  female  ia  attended  sometimes 
with  menorrhagia,  and  sometimes  with  imperfect  and  painful 
menstmation.  A  tonic  and  stimulant  regimen  is  essential  to 
its  successful  treatment^  and  as  a  portion  thereof,  milfoil  may 
sometimes  be  employed  with  advantage.  By  this  mode  of 
action,  doubtless,  milfoil  has  proved  beneficial  in  leucorrhoea 
and  flatulent  colic ;  and  it  may  assist  in  curing  relaxed  and 
otherwise  inert  conditions  of  the  throat,  when  its  infusion  is 
used  as  a  gargle,  or  in  cases  of  sore  nipples*  when  it  is  applied 
as  a  lotion.  The  volatile  oil  may  be  given  in  doses  of  20  drops. 
Achillein,  in  doses  of  from  8  to  20  grains,  is  reported  to  have 
occasioned  a  sense  of  epigastric  oppression  and  some  irregu- 
larity of  pulse,  but  to  have  increased  the  appetite.  {Stille 
andUaiseh,) 

Description. — A  perennial  herb  with  a  slender  creeping 
root-stock,  giving  off  numerous  filiform  roots,  and  several  long 
subterranean,  reddish  stolons  with  a  binnt  succulent  scale  at 
each  node.  Leaves  alternate,  the  radical  ones  often  6  inches 
long,  stalked,  with  a  wide  petiole,  lanceolate-oblong  in  out- 
line, the  canline  ones  much  smaller,  sessile  and  oblong,  all 
very  deeply  bi-  or  tri-pinnatisect  with  closely  placed,  overlap- 
ping segments,  which  are  again  ciit  into  linear,  very  acute 
lobes,  more  or  less  hairy,  raucronate,  and  having  small  oil- 
glands  on  the  lower  side.  The  flowers  grow  in  level-topped 
corymbs  ;  heads  numerous,  with  the  involucre  oblong ;  scales 
imbricate,  keeled ;  receptacle  flat,  chafEy  ;  rayflorets  pistillate, 
4  or  5,  short  ligulate,  white  or  rose-coloured ;  disk-florets 
several,  perfect,  tubular,  with  the  margin  whitish  and  the  tube 
greemsh;  achenes  flattened,  oblong,  without  pappus.  It  has  a 
feeble  aromatic *somewhat  chamomile*like  odour,  and  a  bitterish, 
rather  saline  taste. 

Chemical  composition. — Yarrow  yields  by   distillation  with 

water  about  y\j  per  cent,  of  a  blue  or  dark-green  volatile  oil,  that 

of  tho  flowers  having  a  spec.  grav.  of  0-92j  that  of  the  leaves 

•85  to  ^92,  the  latter  being  butyraceous.     The  bitter  principle 

II.-85 


Digitized  by  VjOOQ IC 


274  COMPOSITE. 

aehilletnwsLS  obtained  by  Zanon  (1846)  as  a  reddish-brown 
extract-like  mass,  and  was  regarded  by  Von  Planta  (1870)  as 
being  identical  with  the  alkaloid  achilleine  of  A.  moschata. 
Zanon's  achilleic  acid  is  aconitic  acid  [RlasiwetZf  1857).  Yar- 
row also  contains  a  small  quantity  of  resin,  tannin,  and  gum, 
and  various  salts,  consisting  of  malates,  nitrates,  phosphates, 
and  chlorides  of  potassium  and  calcium ;  on  incineration,  from 
13  to  17  per  cent,  of  ash  is  obtained. 

Von  Planta-Reichenau  (1870)  obtained  from  A.  moschata  a 
bluish-green  volatile  oil,  ivaol,  of  a  refreshing  odour  and  bitterish 
mint-like  taste ;  ivain,  C^^H^^O',  soft,  yellow,  insoluble  in 
water,  soluble  in  alcohol  and  bitter  ;  achilleine,  C^oH'^N^O'*,  is 
readily  soluble  in  water,  with  difficulty  in  absolute  alcohol, 
insoluble,  in  ether,  and  when  boiled  with  dilute  acids  yields 
sugar,  ammonia,  an  odorous  body,  and  achilletine,  C»»H''NO*, 
which  is  dark-brown,  insoluble  in  water^  and  not  bitter ; 
moschatine,  C^JH^'NO^  is  insoluble  in  cold  water,  and  has  an 
aromatic  bitter  taste.     {Stille  and  Maisch.) 

MATRICARIA  CHAMOMILLA,  Linn. 

Fig.—  Lamk.  III.  L  678 ;  Bentl  and  IHm.  t.  155.  Ger- 
man Chamomile  (Bug,),  Camomille  d'AUemagne  (Fr.). 

Hab. —  Northern  India,  Persia,  Europe. 

Vernacular. —  Babune-ke-phul  (flinc?,),  Shimai-chSmantippu 
(Tarn.),  Sima-chamanti-pushpamu  (Te/.),  Shima-jeventi-push- 
para  (MaZ.),  Shime-shydmantige  (Caw.),  Bdbuna-na-phula 
(Gt*2J.)*  B<lbuna-oha-phdla  {Mar.). 

History,  Uses,  &C. — The  avBttiU  of  Dioscorides  is  refer, 
red  by  Sibthorp  to  Anthemis  chia,  Linn.,  but  it  is  probable  that 
several  species  were  used  under  this  name,  including  Matricaria 
Ohamomilla.      Theophrastes  describes  the  flowers  of  anthemon 

S^  TO  Stv  kvk\<0  avBos  \tvKov,  TO  6«p  fifati)  xpvcos  (3,    P,    vti.,    13)     his 

plant  was  therefore  a  single-flowered  one.  Formerly  the  cha- 
momile flowers  met  with  in  the  bazars  were  all  obtained  from 
Northern  India  and  Persia,  and  were  the  flowers  of  M.  Cha" 
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momilla,  but  now  the  doubte  flowers  of  Anthemis  nobiks 
imported  from  Elarope,  are  found  in  most  of  the  large  towns. 
The  drug  does  not  appear  to  be  mentioned  by  the  old  Sanskrit 
writers,  and  was  probably  first  used  in  India  by  the  Maho- 
metan invaders.  The  notices  of  Babunah  in  Persian  works  on 
Materia  Medica  must  be  understood  as  applying  to  M,. 
Chamomilla;  we  gather  from  thittt  that  this  plant  is  named 
after  the  village  of  Babunah  in  Irak-arabi,  where  it  is  particu* 
larly  abundant.  The  Arabs  call  it  Tuff ih-el-ard  and  Shajrat- 
el-kafur  (camphor  plant).  It  is  considered  to  be  stimulant, 
attenuant,  and  discutient.  There  is  a  popular  opinion  among 
the  Persians  that  the  odour  of  the  flowers  induces  sleep  and 
drives  away  noxious  insects ;  they  also  say  that  bathing  the 
genitals  with  chamomile  tea  has  a  powerful  aphrodisiac  effect. 

Description. — The  flower-heads  are  i  to  |  of  an  inch 
broad,  and  have  a  flattish  involucre,  with  two  or  three  rows  of 
small  oblong-linear,  obtuse  scales  having  the  margin  mem- 
branoos.  The  receptacle  is  at  first  convex,  but  becomes  strongly 
conical  and  hollow^and  is  free  from  chaff.  The  ray-florets  are 
about  fifteen  in  number,  soon  reflexed,  white,  ligulate-oblong, 
with  two  notches  at  the  apex  and  eiiclosiag  the  bifid  style, 
but  no  stamens.  The  numerous  yellow  disk-florets  are  tubular, 
five-toothed,  somewhat  glandular,  hernrnphrodite,  and  have  the 
anthers  united  into  a  tube  through  which  the  bifid  style  pro- 
jects. The  achenes  are  small,  curved,  finely  five-ribbed  on  the 
inner  surface,  brownish,  without  pappus,  but  with  a  slightly 
elevated  margin  at  the  apex.  German  chamomile-flowers  have 
a  peculiar  aromatic  odour  and  a  bitterish  aromatic  taste.  They 
are  easily  distinguished  from  allied  composite  plants  by  their 
smooth,  conical,  and  hollow  disks,  which  shrink  very  consider- 
ably on  drying. 

Chemical  <Joinj)o«i<ion.^-German  chamomile-flowers  contain 
about  i  per  cent,  of  volatile  oil,  some  bitter  extractive,  malates, 
tannates,  and  a  little  tannin,  besides  the  principles  common  to 
vegetables.  Pattone's  anthemdc  acidj  isolated  (1859)  from 
Anthemis  aruensis,  Linn.,  was  obtained  by  Werner  (1867)  from 
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tbe  officinal  flowers  by  exhausting  them  with  hot  water  acidu- 
lated with  acetic  acid,  concentrating,  precipitating  with  alcohol, 
evaporating  the  filtrate^  and  treating  with  chloroform*  It  is 
described  us  colourless  silky  needles  having  an  agreeable  odour 
of  chamomile,  a  strongly  bitter  taste,  and  dissolving  ii^  water, 
alcohol,  ether  and  chloroform.  The  precipitate  obtained  with 
alcohol  is  stated  to  contain  a  tasteless  crystalline  principle, 
anthemidint  which  is  insoluble  in  alcohol,  ether,  and  chloroform, 
but  soluble  in  acetic  acid. 

The  volatile  oil  is  a  dark  blue,  in  thiu  layers  transparent 
thickish  liquid,  which  gradually  turns  green  and  brown  when 
exposed  to  light  and  air,  and  more  rapidly  if  obtained  from 
dried  flowers ;  it  has  a  strong  odour  of  the  flowers  and  a  warm 
aromatic  taste;  dissolves  in  aboat  8  parts  of  80  per  cent 
alcohol,  has  the  specific  gravity  0*98,  and  seem?  to  oonsist  of  a 
ierpene,0>^H»«,  associated  with  C»^H»80.  The  volatile  oil 
becomes  dark-brown,  or  green  with  strong  or  diluted  nitric 
acid,  and  deep 'red-brown< with  sulphuric  acid.  The  blue  colour 
is  dae  to  the  presence  of  a  volatile  principle  which  was  named 
aaulme  by  Piesse  and  ecenUein  by  Gladstone  (1863^ ,  and  which 
according  to  both  investigators,  is  present  in  all  other  volatile 
oils  having  a  blue  or  green  colour — in  the  latter  associated  with 
a  yellow  principle.     ( Stille  and  Maisch. ) 

Chrysanthemum  coronarium,  lAnn.,  Lam.,  Ill  t 

678,  /.  6,  a  native  of  the  Mediteri'anean  region,  is  commonly 
cultivated  in  Indian  gardens,  and  is  a  favourite  flower  with 
both  Hindus  and  Mahometans.  It  blossoms  b).  the  cold^eftson, 
and  there  are  two  distinct  varieties,  one  with  large  flowers^  and 
another  with  small.  The  flowers  are  of  various  colours,  and 
when  dried  impress  a  peculiar  pricking  sensation  on  the  tongue 
like  pyrethrum,  Dalzell  and  Gibson  (Bombay  Flora  %%.,  48,) 
state  that  they  are  a  tolerable  substitute  for  tihamomile. 
According  to  Dr.  Walker  ( Domhnif  Med.  and  Pby$.  Trans*,  1840, 
p.  71,)  the  people  of  the  Deccan  administer  the  pknb  iii  oon- 
lunction  with  black  peppef  rts  a  remedy  for  gonorrhoea.  The 
vernacular  names  are>  Gul-daddi  (Hind.,  Betty,,  Guz,),  Shamau- 
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tippa  {Tarn,),  Cheraanti  (Tel.)^  Jevantt-pava  (MaL)f  Shyavan- 
tigehavu  (Oan.),  Shevanti^cba-phola  (Mar.). 

Centipeda  orbicularis,  Lour.,  Wight Ic.UW,  anhtive 
of  the  plains  of  India  and  Ceylon,  is  used  as  a  mechanical 
sternutatory  by  the  natives;  it  is  administered  to  relievo 
headache  and  colds  in  the  head  like  Artemisia  Ptarmica,  Linn., 
the  sueezewort  of  the  English.  In  Sanskrit  it  is  called 
Chikkana  or  Chhikika,  which  is  equivalent  to  sneezowort,  and 
the  vernacular  names  have  a  similar  meaning.  According  to 
Roxburgh  this  plant  appears  during  the  latter  part  of  tbe  cold 
season,  on  cultivated  land.  The  whole  plant  does  iiot  cover  a 
space  more  than  about  6  to  8  inches  in  diameter*  The  root 
is  simple,  the  stems  several,  brauoby,  presaixig  on  the  earth ; 
all  are  somewhat  woolly;  leaves  numerous,  sessile*  wedge- 
shaped,  deeply  dentate^  villous;  flowers  axillary  or  in  the 
divisions  of  the,  branches,  solitary,  sessile,  sub-globular, 
hermaphrodite,  flbrets  from  10  to  12  in  the  centre  with  the 
border  4-toothed9  coloured  and  expanding ;  the  female  ones 
very  numerous  in  the  circumference,  most  minute,  with  the 
border  seemingly  S-toothedy  and  the  toothlets  iocorved. 
Receptacle  naked. 

ANACYCLUS  PYRETHRUM,  DC. 

Fig.— WoodoUle,  t.  20;  Reich,  Ic  Fl  G^m.  J.  999 ; 
Bentl.  and  THm.  t.  151,  Spanish  Pellitory  (£ny.),  Salivaire 
d'Espagne  (Fr.). 

-'    Hab.— 'North  A«ca.    The  rdot. 

Yernacuiar* — Akarkara,  Akalkara  {Hind,  Beng.,  Mar.),  Akki- 
rakaram  (Tarn.),  Akala-karra(reZ.),Akkikaroka(lfaZ.),  Akala- 
kari  (Can.),  Akarkaro  (Ouz.). 

History,  Uses,  &C. — PelHtory  root,  in  Sanskrit  Akara- 
karabba,  is  only  mentioned  by  the  later  writers, .  such  as 
Si^^ngadhara  and  the  author  of  the  Bhavaprakasa,  who  have 
-doubtl^B  derived  their  kngwledge  of.it«  properties  from  the 
Mahometans,  who  in  their  turn  closely,  follow  the  Greeks. 
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The  only  difficulty  is  that  vvp^Bpov  is  described  by  Diosco- 
rides  as  an  umbelliferoaa  plant;  but  with  the  properties  of 
pellitory;  here  the  author  of  the  A/a/cAzan  comes  to  our  aid 
and  tells  us  that  the  pyrethrum  of  Dioseorides  resembling 
anethum  is  a  drug  which  the  Arabs  call  Ud-el-karih-jibba1i, 
very  common  in  Syria ;  it  is  found  at  the  upper  part  of 
Wady  Pardah,  and,  he  says,  I  have  seen  its  fruit  j  it  has 
a  root  about  a  span  in  length,  as  thick  as  the  finger, 
and  has  many  of  the  properties  of  pyrethrum.  He  also 
quotes  Antaki*  as,  mentioning  two  kinds  of  pyrethrum, 
mz.,  Western,  or  the  kind  described  by  Ibn  Baitar,  and  Syrian 
called  Ud-el-karih,  which  is  the  -root  of  the  mountain  Tar- 
khiin  and  the  kind  described  by  Dioseorides  (Smyrnium  cordis 
folium^  Boiss.).  We  also  loam  from  the  Makhzan  that  c;^^^i> 
is  an  Arabic  form  of  c»V^  the  name  of  a  plant  common  in 
Persia,  especially  in  Fars  and  about  Shiraz;  it  is  eaten  like 
cress  and  other  herbs  with  bread  and  cheese.  There  are  two 
kinds,  wild  and  cultivated ;  it  is  propagated  by  seed  and  by 
cuttings,  and  has  a  hot,  astringent  and  sweetish  taste  ;  if  takeu 
fasting  it  benumbs  the  tongue;  on  this  account  it  is  chewed 
to  cover  the  taste  of  nauseous  medicines.  The  taste  is  likened 
to  that  of  the  leaves  of  the  Woodapple  (Feronia  elephantum). 
The  root  of  the  wild  plant  is  called  Akarkarha.  Ainslio,  speak- 
ing of  Pellitory  root,  says : — "  This  root  is  to  be  found  in  most 
of  the  Indian  bazars ;  though  I  cannot  learn  that  the  plant  grows 
in  any  part  of  India.  It  is  a  native  of  Arabia,  Syria,  Calabria, 
Crete,  and  Bohemia,f  and  it  is,  no  doubt,  from  the  first- 
mentioned  of  these  countries  that  it  is  brought  to  Hindustan, 
an  export  from  Mocha.  I  am  much  inclined  to  think  that  it  is 
the  root  we  find  noticed  by  Forskahl  in  his  Materica  Mcdica 
Khairina  under  the  name  of  Ud-el-karih.  With  regard  to  its 
Asiatic  names,  there  is  this  peculiarity,  that  its  Arabic,  Persian 

~*  Sheik  Dawood  of  Antiocb,  his  work  is  in  Arabic,  and  has  been  printed 
at  Beyront. 

t  The  plant  alluded  to  by  Ainslie  as  growing  in  these  localities  must  be 
Anacyclw  officinarum,  Hayne,  or  German  Pellitory.  It  is  certaioly  not  the 
Pellitory  imported  into  India,  being  much  smaller. 
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and  Dakhanie  appellations  are  nearly  the  dame.  The  pungency 
of  the  pellitory  root  is  not  perceived  till  it  has  been  chewed 
for  a  few  seconds,  when  it  occasions  at  first  a  glowing 
beat  in  the  moath  soon  followed  by  pricking  sensation 
in  the  tongue  and  lips.  The  Vytians  prescribe  an  infusion 
of  it)  in  conjunction  with  the  lesser  galangal  and 
ginger,  as  a  cordial  and  stimulant  in  lethargic  cases,  in 
palsy,  and  in  certain  stages  of  typhus  fever ;  they  also  order 
it  to  be  chewed,  as  a  masticatory,  for  the  toothache.  It 
certainly  possesses  powerful  stimulant  properties,  but  is  scarcely 
ever  employed  in  Europe  as  an  internal  remedy;  though  it 
has  been  found  useful  as  a  aialagogue,  and  as  such,  Dr.  Thom- 
son says,  has  been  given  with  success  in  some  kinds  of  head- 
ache, apoplexy,  chronic  ophthalmia,  and  rheumatic  affections 
of  the  face.''  {Mat.  Ind.  I.,  300.)  Mahometan  writers  consider 
pellitory  to  be  discutient  and  attenuant;  they  prescribe  it 
chieEy  in  paralytic  affections,  which  they  suppose  to  be  caused 
by  phlegmatic  humours.  The  Arabic  name  Akarkarha*  is  said 
to  be  derived  from  Akar  and  takrih,  and  to  mean  '  causing  a 
sore.'  Celsus  mentions  its  use  for  opening  the  mouths  of 
'  wounds.  {Lib.  t?.,  cap.  iv.)  The  Arabian  physicians  in  the' 
days  of  Avicenna  prescribed  pellitory  in  rigors.  In  India  it 
is  often  given  to  parrots  to  make  them  talk. 

Description. — The  root  as  found  in  the  shops  is  simple, 
3  to  4  inches  long  by  f  to  J  of  an  inch  thick,  cylindrical  or 
tapering,  sometimes  terminated  at  the  top  by  the  bristly 
remains  of  leaves,  and  having  only  a  few  hair-like  rootlets.  It 
has  a  brown,  rough,  shrivelled  surface,  is  compact  and  brittle, 
the  fractured  surface  being  radiate  and  destitute  of  pith.  The 
bark,  at  most  l-25th  of  an  inch  thick,  adheres  closely  to  the 
wood,  a  narrow  zone  of  cambium  intervening  The  woody 
column  is  traversed  by  large  medullary  rays  in  which,  as  in  the 
barks,  numerous  dark  resin-ducts  are  scattered.  The  root  has 
a  slight  aromatic  smell,  and  a  persistent,  pungent  taste,  ezcit- 

*  It  is  tlso  said  by  some  to  be  a  Coptic  word,  and  by  others  supposed' 
to  be  of  Indian  origin. 
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ing  a  singular  tingling  sensation,  and  a  remarkable  flow  of 
saliva.     The  drug  is  very  liable  to  the  attacks  of  insects. 

Microscopic  structure. — The  cortical  part  of  this  root  is  re- 
markable on  accoant  of  its  saberoos  layer,  which  is  partly 
made  up  of  sclerenchyme  (thick-walled  cells).  Balsam-ducts 
(oil  cells)  occur  as  well  in  the  middle  cortical  layer  as  in  tho 
medullary  rays.  Most  of  the  parenchymatous  cells  are  loaded 
with  inulin;  pellitory,  in  fact,  is  one  of  those  roots  most 
abounding  in  that  substance. 

Chemical  composition. — Pdlitopy  was  first  analysed  by  Pari- 
sel,  who  gave  the  name  Pyrethrin  to  a  sofl  resin  soluble  in 
alcohol  and  ether.  Koene  subsequently  found  in  the  roota  resin, 
brown  acrid  oil,  yellow  oil,  innlin»  gum,  salts  and  a  trace  of 
tannin.  The  two  oils  and  resin  together  were  said  to  con- 
stitute the  pyrethrin  of  Parisel,  and  the  active  principle  has 
consequently  been  regarded  as  a  mixed  substance.  C.  J.  S. 
Thompson  {Pkarm.  Joum.  [3],  xvii.  567,)  finds  the  active 
principle  to  be  an  acrid  resinous  substance,  residing  mostly 
in  the  cortical  portion,  and  occurring  to  the  extent  of  5  per 
cent,  in  good  samples  of  root.  A  very  minute  quantity  placed 
on  the  tongue  causes  a  strong  burning  sensation,  which 
shortly  increases,  and  remains  for  a  considerable  time, 
inducing  a  copious  flow  of  saliva.  A  strong  solution  painted  on 
the  skin  causes  a  sharp  prickling  sensatiouj  and  reddens 
the  part  where  it  has  been  applied.  If  the  part  is  kept 
covered  a  blister  will  be  produced.  Besides  being  soluble 
in  alcohol  and  ether,  it  dissolves  in  oils  and  acetic  acid.  It  is 
composed  of  an  acrid,  brown  resinous  substance  soluble  in 
alcohol,  but  insoluble  in  water  and  strong  alkaline  solutions;  and 
a  dark  yellow  oil  which  is  soluble  in  alkalies.  The  acridity  of 
the  oil  is  probably  due  to  a  small  quantity  of  resin  mixed  with  it. 

B.  Bachheim  has  recently  claimed  to  have  found  the  active 
principle  to  be  a  crystalline  alkaloid,  Pyrethrine,  which  he 
obtained  by  evaporating  to  dryness  an  alcoholic  extract  and 
exhausting  the  residae  with  ether.  Pyrethrine  melts  at  the 
heat  of  the  body,  and  is  resolved  by  alcoholic  potash  into  pipe- 
ridiue  and  pyrethric  acid.  {Arc/i.f.  Experim,  Path,  5.,  p.  458.) 
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Cowwwrcfi.— The  root  ia  collected  chiefly  in  Algeria,  and  is 
exported  from  Oraa,  and  to  a  smaller  extent  from  Algiers- 
Bat  from  information  obtained  by  Fliickiger  and  Hanbury 
from  Colonel  Playfair,  British  Consul-Qeneral  for  Algeria,  and 
from  Mr.  Wood,  British  Consul  at  Tunis,  it  appears  that  the 
greater  part  is  shipped  from  TuAis  '  to  Leghorn  and  Egypt. 
Mr.  Wood  was  informed  that  the  drug  is  imported  from  the 
frontier  town  of  Tebessa  in  Algeria  into  the  regency  of  Tunis, 
to  the  extent  of  500  cantars  (60,000  lbs.)  per  annum.  Bombay 
imported  in  the  year  1871 — 72,  740  cwts.  of  this  drug,  of 
which  more  than  half  was  re-shipped  to  other  ports  of  India. 
(Pharmacographia.)  Pellitory  root  is  valued  in  Bombay  at 
about  Rs.  24  per  maund  of  37^  lbs.  The  quantity  imported 
liardly  varies  from  year  to  year. 

TANACETUM  UMBELLIFERUM,  Boiss. 

Syn. — Pyrethrum  umbelliferum,  Boiss.  Fl.  Or.  i.,  p,  352.  * 

Hab. — Eastern  Persia.     The  root. 

FenwwttZar.— Mitha-akarkara,  Bozidin  (Indian  Bazar $)• 

History,  Uses,  &C. — This  plant.was  found  by  Aitchison 
in  the  Badghia  and  Harirud  valley.  The  roots  are  collected 
and  sold  in  India  as  '*  Mitha-akarkara,**  '*  Sweet  Pellitory,*' and 
are  used  by  the  Mahometan  physicians  as  BozidSn.  The  latfcer 
name,  as  we  have  already  mentioned  (Vol.  ii.,  p.  137),  is  of 
Persian  origin,  and  is  applied  like  Shak^kul  to  several  stimula- 
ting and  nutritions  roots  mostly  used  by  women  for  improving 
their  embonpoint*  The  hakims  consider  it  to  be  aphrodisiac, 
tonic,  deobstruent,  useful  in  rheumatism  and  gout,  and  in 
enlargement  of  the. liver  and  spleen.  They  also  state  that  it 
has  abortifiswient  and  anthelmintic  properties. 

Description.— Root  6  to  10  inches  long,  closely  resem- 
bling that  of  pellitory  in  appearance,  tapering,  somewhat 
tvristed.  It  has  a  brown,  rough,  shrivelled  surface,  is  compact, 
and  breaks  with  a  short  fracture,  showing  a  radiate  surface 
and  small  central  pith.     The  bark  adheres  closely  to  the  wood. 
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The   drug   has  the  faint  aromatic   odour   of  pellitory,  but  is 
almost  free  from  pungency. 

Chemical  composiiion. — A  proximate  analysis  of  the  powdered 
root  separated,  ether  extract  I'O,  alcoholic  extract  8*6,  water 
extract  25'1,  crude  fibre  56*9,  and  ash  6*8  parts  in  one  hun- 
dred. The  ether  extract,  having  a  distinct  odour  of  chaul- 
moogra  oil,  was  evaporated  to  dryness  and  digested  in  rectified 
spirit  for  several  months;  this  separated  a  whitish  insoluble 
granular  fatty  substance,  and  a  light  reddish  brown  liquid. 
The  insoluble  portion  examined  under  a  microscope  was  seen 
to  consist  of  radiating  crystalline  tufts  of  wax,  tasteless,  and 
neutral  in  reaction,  dissolving  to  some  extent  in  boiling  alcohol 
and  solidifying  in  the  cold;  soluble  in  petroleum  ether;  it 
softened  a  little  above  70°;  at  the  temperature  of  boiling  water 
it  melted  to  a  brown  liquid,  and  with  a  sufficient  heat,  it  burnt 
away  on  platinum  foil  with  a  smoky  flame.  The  soluble  por- 
tion of  the  ether  extract  was  evaporated,  and  the  fatty  residue 
was  acid  in  reaction,  and  produced  fl  numbing  sensation  on 
the  tongue  and  at  the  same  time  caused  a  flow  of  saliva. 
Petroleum  ether  removed  a  fatty  acid  from  this  residue  and 
left  a  soft  brown  resin.  This  resin  had  the  characters  of 
pyrethrin.  Besides  its  action  on  the  tongue,  it  was  soluble  in 
ether,  proof  spirit,  chloroform  and  bisulphide  of  carbon  and 
insoluble  in  caustic  and  carbonated  alkalies.  Nitric  acid  decom- 
posed it  with  evolution  of  gas.  Sulphuric  acid  dissolved  it 
with  a  red-brown  colour  and  the  mixture  developed  an  odour 
of  butyric  acid. 

The  alcoholic  extract  of  the  root  contained  an  organic  acid, 
some  saccharine  matter  reducing  Fehling's  test,  but  no  alkaloid. 
The  acid  was  deepened  in  colour  with  ferric  chloride,  gave  an 
orange  precipitate  with  plumbic  acetate,  but  produced  no 
deposit  in  solution  of  gelatine. 

The  water  extract  contained  15  per  cent,  of  a  carbohydrate 
forming  a  pulverulent  precipitate  with  three  volumes  of  alcohol. 

Sweet  Pellitory  thus  contains  very  little  pyrethrin  compared 
with  the  amount  found  in  the  Pellitory  of  Spain,  and  less  inulin. 
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It  is  more  woody,  and  its  name  probably  refers  not  so  much  to 
the  amount  of  sugar  it  contains  as  to  the  small  quantity  of 
acrid  and  pungent  principle. 

SPILANTHES  ACMELLA,  Linn. 

Fig.— Wight  Ic.,  i.  1109.  Para  Cress  (Eng.),  Cresson  de 
Para  (Fr.). 

Hab, -^Throughout  India.     The  flower  heads. 

Vernacular. — PipuUca  (ifar.) ,  Vana  mugali  ( Can,),  It  bears 
the  same  names  as  Pyretkri  Radix  in  the  vernaculars. 

History,  Uses,  &C.^Pour  forms  of  this  plant  are 
noticed  in  the  Flora  of  British  India, — 8.  proper,  8.  calva,  8, 
oleraceay  and  8\  paniculata.  Of  these  8,  oleracea,  Jacq,  Hart, 
Vind  iu,  t  135,  is  a  cultivated  form  common  in  Indian  gardens, 
and  8.  paniculata  is  also,  in  the  opinion  of  Sir  J.  D.  Hooker,  a 
form  produced  by  cultivation.  ■  The  cultivated  forms  are  chiefly 
remarkable  for  their  more  robust  and  succulent  habit,  and 
in  8,  oleracea  for  larger  and  more  highly-coloured  flower  heads : 
the  latter  plant  is  the  true  Cresson  de  Para,  and  is  supposed  to 
have  been  introduced  into  India  from  Brazil  by  the  Portuguese. 
The  flower  heads  of  these  plants  are  by  far  the  most  pungent 
part,  and  are  chewed  by  the  natives  to  relieve  toothache,  which 
they  do  by  producing  redness  of  the  gums  and  salivation. 
Dr.  W.  Parquhar  has  used  and  recommended  a  tincture  of  the 
flower  heads  for  toothache  in  place  of  tincture  of  pyrethrum. 
He  says  it  is  a  specific  for  inflammation  of  the  periosteum  of 
the  jaws.  A  bit  of  lint  dipped  in  the  tincture  and  laid  on  the 
gums  repeated  3  or  4  times  a  day  has  a  speedy  effect  in 
reducing  the  pain  and  swelling.  Graham,  on  the  authority  of 
Dr  Lush,  states  that  8.  oleracea  is  cultivated  in  the  Deccan 
as  a  pot-herb,  and  the  same  fact  was  observed  by  Dr.  Mason 
in  Burma.  S.  Acmella  proper  has  been  sent  to  us  from  the 
Western  Ghauts  under  the  Marathi  name  of  Pijmlka  as  a 
fish  poison  in  general  use  on  those  hills. 
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Description. — Small  annual  plants  with  round,  smooth, 
succulent,  branching  stems ;  leaves  opposite,  petioled,  subcordi- 
form,  subdentate.  The  flower  heads  are  solitary  at  the  end  pf 
pedicels  longer  than  the  leaves^  of  a  conical  form,  and  in 
S.  oleracea  as  large  as  an  acorn ;  they  are  entirely  composed  of 
yellow  or  brownish  yellow  hermaphrodite  tubular  flowers.  The 
achenes  are  compressed  with  ciliated  margins,  and  are  sur- 
mounted, except  in  8.  calva,  by  two  naked  awns.  The  whole 
plant  is  pungent  to  the  taste,  but  the  flower  heads  are  especially 
so,  having  a  hot  burning  taste  which  causes  profuse  salivation. 

Chemical  composition. — Gerrard  has  analysed  this  plant  with 
the  result  that  the  active  principle  is  an  oleo-rosin  with  power- 
fully sialagogue  properties.  (Pharm.  Joum.  March  8,  1884, 
p.  717.)  E.  Buchheim  has  found  in  the  herb  the  crystalline 
alkaloid  obtained  by  him  in  Pollitory  root  (see  article  Anacylus 
Pyrethrum).  We  have  made  a  full  examination  of  the  flower 
heads  of  Spilanthes  calva,  which  are  used  as  a  substitute  for 
pellitory  in  some  parts  of  India,  and  we  find  them  to  contain  the 
following  constituents :  a  resin,  fixed  oil,  yellow  colouring  matter, 
astringent  organic  acid,  glucose,  extractive  with  the  odour  and 
taste  of  malt  and  7*6  per  cent  of  mineral  matter.  The  resin 
had  the  reactions  possessed  by  pyrethrin  in  being  soluble  in 
ether,  alcohol  and  proof  spirit,  insoluble  in  alkalies  and  destroyed 
by  oxidizing  agents.  In  these  respects  it  resembles  the 
pungent  principle  of  plants  found  in  the  ZinziberacecB.  We 
were  unable  to  obtain  it  in  a  crystalline  condition.  The  flower 
heads  distilled  with  water  afibrded  a  distillate  free  from  pun- 
gency, and  the  contents  of  the  retort  after  boiling  were  likewise 
inert.  The  active  principle  is  unstable  in  constitution  and 
decomposed  by  heat. 

ARTEMISIA    VULGARIS,  ifnn.var.mrftca. 

Fig— Wight  /c,  t.  1112;  Bheede  Eort.  Mai.  m.,  t.  46. 
Wormwood  [Eng.),  Armoise,  Herbede  Saint-Jean  (/r.). 

H^^- —  Throughout  the  mountainous  districts  of  India. 
The  herb. 
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Vernacular. — Nagdonn,  Mastaru  (Hind,),  N%dom  (Beng.), 
Surbaud,  valg,  Sarpan  [Mar.),  Machipatri  /^reZ.^,  Machipattiri 
(Tarn.),  llru-nitripacbcha  {MaL),  Uruvalii,  Urigattige  {^Can,)^ 
Nagadavano  {OuzJ), 

History,   Uses,  &C. — There  appears  to  be  a  difference 
of  opiuion  as  to  the  Sanskrit  name  of  this  plant.     In  Northern 
India  and  Bengal  it  is  identified  with  the  Ndgadamani  of  the 
Nighantas,  a  plant  which  is  described  as  a  tonic  and  counteract- 
ing the  poison  of  spiders  dnd  snakes.     In  the   Deccan  and 
Western    India  the    Sanskrit   name  is  said   to  be    Indhana, 
although  the  local  version  of  the  Rdja-nighanta  gives  Nagda- 
vana  as  the  Marathi  equivalent  of  Nagadamani,  a  name  gene- 
rally applied  in  that  language  to  Crinum  asiaticum.     Accord- 
ing to  Moodin  Sheriff,  the  Sanskrit  name  in  Southern  India  is 
Granthiparni.     These  names  are  not  synonymous,  and  as  tho 
plant  is  common  in  all  parts  of  tho  country,  this  discrepancy 
would  seem  to  indicate  that  its  mention  by  the  older   Sanskrit 
writei*s  is  very  doubtful.     Tho  modern  Hindus  consider  worm- 
wood to  bo  a  valuable  stomachic,  deobstruent  and  antispas- 
modic, and  prescribe  it  in  infusion  and  electuary  in  cases  of 
obstructed  menses  and  hysteria.     A.  vulgaris  is  generally  con- 
sidered to  be  the  Artemisia  of  the  Greeks,  a  name  generally 
derived  from  the  lunar  goddess  Artemis,  who  is  supposed  to 
have  been  the  discoverer  of  its   virtues,  but  Pliny  says  :— 
"Sunt  qui    Artemisiam    ab   Artemide  Ilithya   cognominatam 
putent,  quoniam  privatim  medeatur  foeminarnm  malis/' 

Macer  Floridus  in  his  treatise,  De  viribus  herbarum,  calls 
wormwood  herbanimmatrem,  and  attributes  to  it  emmenagogue, 
antilithic  and  alexipharmic  properties ;  he  also  says  that  it 
assists  parturition  and  prevents  abortion.  Apuleius  Do  virtue 
tibtis  herbarum  states  that  a  person  carrying  wormwood  will 
be  preserved  from  fatigue,  hidden  demons  and  the  evil  eye. 
"  Tres  artemisias,"  says  he  again,  '^  Diana  dicitur  invenisse  et 
virtntes  eamm  et  medicinam  Chironi  centauro  tradidisse,  qui 
primus  de  his  herbis  medicinam  instituit.''  There  is  a  popular 
superstition  at  Bologna  that  wormwood  will  indicate  the  ter- 
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mination  of  a  disease ;  a  bunch  of  the  leaves  is  surreptitioosly 
placed  under  the  sick  person's  pillow,  if,  after  this  he  sleeps,  he 
will  soon  get  well;  if  not,  he  will  die.     {De  Oubernaiis,) 

A.  vulgaris  is  probably  one  of  the  kinds  of  Afsantin 
(ayltludiov)  described  by  Mahometan  physicians,  but  owing  to  the 
want  of  a  suflScient  description  of  these  drugs,  it  is  impossible 
to  identify  it.  Dr.  Wight  (III,,  ii,  92,)  notices  its  use  in 
nervous  and  spasmodic  affections,  and  Dr.  J.  L .  Stewart  speaks 
of  an  infusion  as  a  good  mild  stomachic  tonic. 

Artemisia  Sieversiana,  Willd,,  is  one  of  the  kinds  of 
Afsantin  sold  in  Indian  bazars.  It  is  imported  from  Persia,  and 
has  for  many  years  been  cultivated  at  Bandora,  in  the  neigh- 
bourhood of  Bombay,  for  thesakeofthefreshherb,  whichis  always 
obtainable  in  the  market,  and  is  much  valued  by  the  natives. 
The  cultivatjion  appears  to  have  been  in  the  hands  of  a  few 
Christian  families  for  several  generations ;  they  also  cultivate 
Sweet  Marjoram.  The  two  plants  are  called  Azarona  and 
Mazarona  by  the  native  Christians,  and  wore  no  doubt  intro- 
duced into  the  country  by  the  Portuguese.  Medicinally  it  is 
esteemed  as  a  tonic,  deobstruent,  febrifuge,  and  *  anthelmintic, 
and  it  is  applied  externally  as  a  discutient  and  antiseptic.  The 
hakims  prescribe  it  in  hypochondriasis,  jaundice,  dropsy,  gout, 
scurvy,  &c. ;  also  as  an  emmenagogue,  and  in  hysterical  afiec- 
tionst 

Description. — A  vulgaris  is  erect,  suffruticose ;  leaves 
ashy  and  tomentose  beneath,  lower  pinnatifid,  upper  trifid, 
uppermost  undivided  or  with  lanceolate  lobes ;  lobes  of  the  lower 
leaves  toothed  or  cut;  heads  of  flowers  racemose-panicled, 
ovate;  panicle  leafy,  spreading,  partial  racemes  pendulous 
before  flowering,  young  involucre  a  little  tomentose,  at  length 
glabrous;  exterior  scales  foliaceous,  acute,  interior  membrana- 
ceous, obtuse  ;  corol  naked.     (Roxh.  Fl.  Ind,  Hi.,  419.) 

A.  Sieversiana  is  anniial  or  biennial,  hoary-pubescent,  stem 
erect,  angled  and  ribbed,  simple  or  paniculately  branched  above; 
leaves  mostly  petioled,  broadly  ovate,  2-pinnatisect,  segmenta 
obtuse  and  obscurely  lobed,  hoary  on  both  surfaces,  heads  i  to 
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nearly  J  inch  in  diameter,  broadly  hemispheric,  pedicelled, 
secand,  nodding,  distant,  in  lax,  long  racemes  terminating  the 
branches,  outer  ifivolacre  bracts  green  hoary,  inner  broadly 
Bcarious,  receptacalar  hairs  loncfj  straight.  {Fl.  Br.  Ind,) 

Chemical  composition,  ^The  Wormwoods  contain  ,absinthate 
of  potash,  a  bitter  snbstance,  and  a  green  volatile  oil  having 
a  camphoraceons  odour.  Absinthin  (C'^H^^O^),  the  bitter 
principle  is  prepared,  according  to  Luck,  by  exhausting  the 
leaves  with  alcohol,  evaporating  to  the  consistence  of  a  syrup, 
and  agitating  with  ether.  This  ethereal  solution  is  evaporated 
to  dryness,  and  the  residue  treated  with  water  containing  a 
little  ammonia,  which  dissolves  the  resin,  and  leaves  the  absin- 
thin nearly  pure.  To  complete  the  purification  it  is  digested 
with  weak  hydrochloric  acid,  washed  with  water,  dissolved  in 
idcoholy  and  treated  with  acetate  of  lead,  as  long  as  a  precipitate 
is  formed.  After  the  removal  of  this  precipitate  by  filtration, 
the  excess  of  lead  is  precipitated  by  sulphuretted  hydrogen, 
and  the  solution  is  evaporated.  The  absinthin  then  remains 
as  a  hard  confusedly  crystalline  mass,  possessing  an  extremely 
bitter  taste.  It  is  but  slightly  soluble  in  water,  very  soluble 
in  alcohol,  aud  less  so  in  ether..  It  possesses  distinctly  acid 
characters,  and  is  dissolved  by  potash  and  ammonia.  The 
Sal  Ab'stnthicum  of  the  old  Pharmacopoeias  was  nothing  more 
than  carbonate  of  potash  obtained  by  incineration  of  the  plant. 
Absinthol,  C^^H^^O,  isomeric  with  ordinary  camphor,  is  the 
essential  constituent  of  Wormwood  oil,  in  which  it  is  associated 
with  a  terpene,  boiling  below  160°,  and  a  deep  blue  oil  which 
boils  between  270°  and  300°,  and  agrees  in  its  properties  with 
the  blue  chamomile  oil  examined  by  Kachlor.  Absinthol  boila 
at  195°  {Beilstein  and  Kapffer)  ;  at  200—205°  {Alder  Wright); 
217°  (Gladstone),  It  difiers  essentially  from  camphor  in  its 
chemical  reactions,  not  being  converted  into  camphoric  acid 
by  oxidation  with  nitric  acid,  or  into  cam  phocar  boxy  lie  acid 
by  the  action  of  sodium  and  carbonic  anhydride,  and  yielding 
when  fused  with  potash,  a  large  quantity  of  resin,  but  no  acid. 
Heated  with  phosphorus  pentasulphide,  it  yields  a  considerable 
quantity   of  cymene,  C'^H'*,   identical  with  ordinary  cymeue 
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from  camphoF  or  from  camia  oil  ia  density  and  the  properties 
of  the  sulphonjc  acid  derived  from  it.  (Alder*  Wright.) 
Oymeae  is  also  formed,  though  ia  smaller  quantity,  by  treating 
ahsinthol  with  zinc  chloride. 

•  Commerce. — Afsantin  is  imported  from  Persia;  the  entire 
plant  is  found  in  the  bales,  and  owing  to  its  toughness,  is 
seldom  much  broken. 

Value. — Rs.  5  to  Rs.  7  per  Surat  maund  of  37^  lbs. 

Artemisia  vulgaris  is  not  an  article  of  commerce, 

ARTEMISIA  MARITIMA,  Linn. 

Fig — Bentl.  and  Tnm.y  t.  157.  Wormsccd  (Eng.),  Semen- 
cine,  Barbotine  {Fr.)^ 

Hab, — Northern  Asia.     The  flower  heads. 

Vernacular, — Kirmani-ajamo    (Ouz.),    Kirmuui-ova    {Mar.), 
Shih  (Arab.),K\rm6\&  (TTmtZ.). 

History,  Uses,  &C. — The  Sanskrit  name  of  this  plant 
is  said  by  some  to  be  Gadadhara,  but  it  appears  in  the  Nighantas 
under  the  hame  of  Javiniya  '*  Grecian,"  with  the  Hindi  synonym 
Kirmali,  evidently  a  corruption  of  Kirraau,  the  name  of  the 
province  in  Persia  from  which  it  is  imported  into  India  ;  it  is 
described  as  a  vermicide.  A,  maritima  is  the  <r€pi4}ov  and 
ayfrlvOlov $iiX\a<T(riov oi  Dioscoridcs,  and  was  used  by  the  Greeks  and 
Komans  to  expel  intestinal  worms.  It  was  probably  first  kuowrt 
in  Egypt,  as  Pliny  states  that  those  initiated  in  the  mysteries  of 
Isis  used  to  carry  a  branch  of  it  in  their  hands.  Arabian  and 
Persian  physicians  describe  wormsced  under  the  name  of  Shih,* 
givign  as  synonyms,  Sarifdn  and  Afsantin-el-balir ;  it  is  pre- 
scribed in  doses  of  2  to  3  dirhenis  as  an  anthelmintic,  and  also 
as  a  deobstruent  and  stomachic  tonic.  In  the  form  of  a  poultice 
they  use  it  to  relieve  the  pain  caused  by  the  bites  of  scorpions 
and  other  venomous  reptiles.  The  Persian  name  is  Darmanah. 
The  wormseed  of  the  Indian  market  has  been  examined  by 
Hanbury,  who  considers  that  it  does  not  materially  differ  from 
the  Rusoian   drug,    but   is  bligh(/Iy  rbaggy  and    mixed   with 
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tomentose  stalks.  He  states  that  a  specimen  of  Artemisia, 
No.  3201^  Herb.  Griffitli,  Afghanistan,  in  the  Kew  Herbarinm, 
has  oapitales  precisely  agreeing  with  the  Bombay  drug. 

Santonin  is  now  well  known  to  the  natives  of  India,  and  is 
largely  imported  from  Germany.  It  is  generally  considered 
to  actas  apoison  apon  ascarides,  bnt  according  to  Dr.  von 
Schroeder  {Arch./,  eosp.  Path.,  xir.,  290)  this  is  not. the  case. 
He  states  that  the  santonin  does  not  kill  these  worms,  bnt  its 
presence  being  distastefal  to  them,  causes  them  to  leave  their 
resting  j^ace  and  wander  into  the  large  intestine,  from  which 
they  can  then  be  removed  by  a  purgative.  -This  should  deter- 
mine the  time  for  giving  a  pnrgative,  and  Dr.  von  Schroeder 
thinks  it  should  either  be  given  with  the  santonin,  or  else  some 
hours  after.  We  have  obtained  very  good  results  by  giving 
half  the  dose  at  bed-time,  and  the  remaining  half  next  n^oming 
with  a  dose  of  castor-oiK 

Description. — The  drug  consists  almost  exclusively  of 
nnopened  flower  heads  or  capitules,  which  are  so  minute  that 
it  requires  about  90  to  make  up  the  weight  of  one  grata.  In 
inferior  samples,  there  is  an  admixture  of  stalks,  and  portions 
of  a  small  pinnate  leaf.  The  flower  heads  are  of  an  elliptic  or 
oblong  form,  about  1-lOth  of  an  inch  long^,  gfreenisb  yelfow 
when  newj  brown  if  long  kept ;  they  grow  singly,  less  frequently 
in  pairs,  on  short  stalks,  and  are  formed  of  about  1 8  oblong, 
obtuse,  concave  scales,  closely  imbricated.  This  involucre  is 
much  narrowed  at  the  base  in  consequence  of  tho  lowermost 
scales  being  considerably  shorter  than  the  rest.  Tho  capitnle 
is  sometimes  associated  with  a  few  of  the  upper  leaves  of  the 
Btem,  which  are  short,  narrow,  and  simple.  Notwithstanding 
its  compactness,  the  capitule  is  somewhat  ridged  and  angular 
from  the  involucral  scales  having  a  strong  central  nerve  or 
keel.  The  middle  portion  of  each  scale  is  covered  with  minute 
yellow,  sessile  glands,  which  are  wanting  on  the  transparent 
Bcarious  edge.  The  latter  is  marked  with  extremely  fine  striae, 
and  is  quite  glabrous:  in  the  young  state  and  in  the  Bombay 
▼arietyof  the  drug,  the  keel  hears  a  few  woolly  colon  rleaa 
11.— 87 
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hairs.  The  florets  number  from  3  to  3  ;  they  have  in  the  bud 
f^n  ovoid  coroUa,  glandular  in  its  lower  portion^  a  little  longer 
than  the  ovary,  which  is  destitute  of  pappns.  Mahometan 
writers  name  several  varieties  of  wormseed,  but  do  not  des- 
cribe them  with  any  minuteness.  It  would  seem  then  that  we 
must  be  prepared  to  meet  with  slight  differences  in  packages 
of  the  commercial  article,  bat  in  any  case  the  drug  should 
have  a  powerful  and  agreeable  odour  resembling  cajupnt  oil 
and  camphor,  and  a  bitter  aromatic  taste. 

Chemical  composition. — Wormseed  yields  from  1  to  2  per 
cent,  of  essential  oil,  having  its  characteristic  smell  and  taste. 
The  oil  is  slightly  levogyrate,  and  chiefly  consists  of  the  liqaid 
(jiajjieQ^  accompanied  by  a  small  amount  of  hydrocarbon. 
The'formfer  has  the  odour  of  the  drug,  yet  rather  more  a.gree- 
able ;  sp.  gr.  0*913  at  20°  0.  It  boil^  without  decomposition  at 
173°  to  174^  but  in  presence  of  P^O^  or  P«S^  abundantly 
yields  cymol.  The  latter  had  already  been  observed  by  Vol«kal 
(1854)  under  the  name  of  eythene  or  cinene,  yet  he  assigned 
to  it  the  formula  G^m^;  Hirzel  (1854)  called  it  cinwbOTe. 
The  water  which  distils  over  carries  with  it  volatile  acids  ©€  fke 
fatty  series,  also  angelic  acid. 

The  substance  to  which  the  remarkable  action  of  wormseed 
on  the  human  body  is  due,  is  Suntonin,  0**H*^O'.  It  was 
discovered  in  1830  by  Kahler,  an  apothecary  of  DnsseMoi*!^ 
'  who  gave  a  very  brief  notice  of  it  in  the  Archiv.  der  Pharmacia 
(xxxiv.,  318).  Immediately  afterwards,  Augustus  AIms»  a 
druggist's  assistant  at  Penzlin,  in  the  Grand  Duchy  of  Mef^k- 
lenburg-Schwerin,  knowing  nothing  of  Kahler^s  discov^n^y 
obtained  the  samo  substance,  and  named  it  Santonin.  Altto 
recommended  it  to  the  medical  pi-ofesson,  pointing  out  thatitisi 
the  anthdlmintid  principle  of  wormseed.  Santonin  consiatates 
frool  1^  to  2  per  cent,  of  the  drug,  but  appears  to  diminish  in 
quantity  very  considerably  as  the  flowers  open.  It  is  easily 
extracted  by  milk  of  lime,  for  though  not  an  acid »  and  bat 
spariugly  soluble  in  water  even  at  a  boiling  heat,  it  is  oapafcle 
of  combining  with  bases.     With  lime  it  forms  santotiinAM 'of 
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calcinm,  which  is  readily  soluble  in  water.  On  'addition  oi 
hydrochloric  acid,  santoninic  acid,  C'^B'^0*,  separates,  hut 
parts  with  OH',  Santonin  being  thits  immediately  reprodaoed. 
Santonin  forms  crystals  of  the  orthorhombic  system  melting 
at  170^,  which  are  inodorous,  but  have  a  bitter  taste,^  espe- 
cially when  dissolved  in  chloroform  or  alcohol.  They  are  co- 
lourless, but  when  exposed  to  daylight,  or  to  the  blue  or  violet 
rays,  but  not  to  the  other  colours  of  the  spectrum,  they  assume 
a  yellow  hue,  and  split  into  irregular  fragments.  This  change, 
which  takes  place  even  under  water,  alcohol  or  either,  is  not 
•eoompanied  by  any  chemical  alteration.  This  b^aviour  of 
Sontooin,  when  exposed  to  Kght,  resembles  th«^  of  erythro- 
centauriD,  C*'H*K)^.  The  latter  has  been  obtained  by  means 
of  ether,  from  the  aleohcdic  ex1a*act  of  Erythrcea  Centautium, 
and  of  some  other  plants  of  the  Grentianacese.  Mefau  has  shown 
tiist  tiie  cokwrless  crystals  of  that  substance,  when  exposed  to 
6ttiitigbt»'assume  a  brilliant  red  colour,  without  undergoing  any 
ehemical  alteration.  The  colourless  solutions  of  thi&  body  in 
ofaloro&rm  or  alcohol  yield  the  original  substance..  Yet  as  to 
SanteBin,  Sestini  and  Cannizjsaro  (1876)  have  shown  that  its 
diloie  fldcohoKc  solution,  on  long  exposure  to  sunlight,  a£Eords 
a  compound  ether  of  photo-san tonic  acid,   namely,  C^^H*'0* 

,  .  Wormseed  contains  in  addition  to  the  two  bodies  just  de- 
scribed, reein,  sugar,  waxy  fat,  salts  of  calcium  and  potassium, 
and  malic  acid ;  when  carefully  selected  and  dried,,  it  yielded 
OS  6*6  per  cent,  of  ash,  rich  in  silica*  (Pharmacol raphia^  2iid 
fid.tp  389.)  Wormseed  oil  has  been  investigated  (1884)  bj 
||«^rs«  Hell,  Storcke  and  Rittor,  and  Messrs.  Wallach  and 
Brass.  The  latter  authors  confirm  the  statements  of  previous 
obeervers  that  the  principal  constituent  of  oleum  cinoe  -is  a 
compound  having  the  composition  C^  ^11*^0,  which,  as  being  an 
isomer  of  Borneol,  they  propose  to  call  ^  Cyneol ' ;  and  that  this 
is  accompanied  by  a  certain  quantity  of  hydrocarbons  with  a 
similar  boiling  point.  But  they  have  also  met  with  another 
cetupbund  richer  in  oxygen,  and  having  a  higher  boiling  ppint. 
Pore  cyneol  is  a  liquid  having  a  characteristic  but  i^ot  di;^- 
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agreeable  camphor-like  odour  boiling  at  176^  to  17?®  C.f  and 
baling  a  specific  gravity  of  0*922d7  at  16^  0.  It  is  optically 
inactive,  though  tiie  rectified  oil  firom  which  it  is  obtained  has 
been  found  to  have  a  rotation  to  the  left  of  2^*9^  due  to  other 
constituentB  boiling  at  higher  temperatures.  Oxidised  by  boil- 
ing with  nitric  acid,  cyneol  yielded  besides  the  lower  fatty 
acids  essentially' oxalic  acid)  but  no  acid  ol  the  aromatic  series ; 
while  the  hydrocarbons  (G^^H^^  and  G'^fi^^)  accompanying 
it  in  the  oil  yielded  upon  oxidation  always  more  or  less  toluylic 
or  terephthalio  acid.  Cyneol  by  treatment  with  gaseoua 
hydrochloric  acid  is  converted  into  a  hydrocarbon  (C'^H*^),  to 
which  the  name  ^Oynen'  has  been  given. 

Comtweree.-^Wormseed  is  brought  to.  India  firom  Afgliaa- 
istan  and  Persia  in  considerable  quantities.  Value,  Bs.  2^  to 
Rs.  8  per  Surat  mannd  of  87^  lbs.  Santonin  is  now  largely 
imported  into  India ;  much  of  that  sold  in  the  baaar  is  adul- 
terated to  the  extent  of  three-fourths  of  its  weight  with  varioua 
snbstanoeSy  amongst  which  gam  and  boraoic  acid  hove  been 
noticed*  An  easy  test  is  to  expose  it  to  sanlight,  which  turns 
the  santonin  yellow. 

DORONICUM  PARDALIANCHES,  Linn. 

Fig^— ./ac^.  Auatr.,  t.  350.  Leopard's  bane  (£^.),  Doronic 
{Ft.).   ' 

Hab* — Europe/  Syria.     The  rhizome. 
Vernacular. — Dardnaj-i'^akrab)  (Pers.,  Ind.  hazaT$). 

History,  Uses,  fi;C. — D.  pardalianehes,  according  to 
Sibthorp^  is  called  <ricopir(dc  in  modern  Greek.  Hd  identifies  it 
with  the  oieoytrov  of  Dioscoridos  (iv*f  75)^  which  that  writer 
describes  as  having  a  root  like  the  tail  of  a  scorpion  and  white 
like  alabaster.  Theophrastus  (vi.  3.  ix.  14)  calls  it  Btikv^wow 
and  <rKopfr/os  and  Pliny  (25;  75)  Thelyphonon  and  Scorpio. 
The  author  of  the  Makliaan-el-Adwi^jfa  states  that  Darfinaj  is  a 
tfcurpioid  knotted  foot  with  a  greyish  exterior  and  nAite 
interior,  that  it  is  hard,  faintly  bitter  and  aromatia    He  da* 
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seribes  the  plant  as  kariag  fleshy  yeUowish  leaves  of  Uie  shape 
of  those  of  the  aUnond,  which  lie  flat  upon  the  ground.  The 
flower  stem  he  says  is  hollow ;  it  rises  from  the  midst  of  the 
leaves  to  a  height  of  two  spans^  and  bears  from  5  to  7  scattered 
leaves,  thinner  and  loniger  than  the  lower  Ieaves<:  The  .flower 
is  yeDow  and  hollow.  The  plant  grow^  in  And^oeia  and  the 
moontainoas  parts  of  Syria^  especially  about  Meant  Yabrdrat, 
where  it  goes  by  the  name  of  Akrabi.  There  are  two  varieties 
of  the  drag,  Persian  and  Tarkish ;  the  latter,  is  most  esteemed* 
With  regard  to  its  medicinal  properties,  he  says  that  it  is  a 
resolvent  of  phlegm,  adust  bile,  and  flatulencies,  curdiaoal  and 
tonic,  useful  in  nervous  depression,  melancholy,  and  impaired 
digestion,  also  in  pain  of  the  womb,  and  flatulent  dyspepsia. 

Besides  this  it  is  prescribed  for  persons  who  have  beea  bitten 
by  scorpions  and  other  venomous  reptiles,  and  is  bung  up  in 
houses  to  keep  away  the  plaigoe;  pregnant  wome^  wear  it 
round  the  waist  suspended  by  a  silken  tiire^  which  must  be 
made  by  the  wearer ;  it  is  sapposed  to  aet  »s  ^  cbarm^  protect- 
ing the  Icstns  and  proooring  a  paiiUess  die^ve^.  Hang,  up 
over  the  bed  it  prevents  night  terrors  and  ensures  pleasant 
dreams.  There  would  appear  to  be  a  demand  for  it  in  India,  as 
it  is.  kept  by  all  Mahometan  druggists. 

Description. — Bhizomes  scorpioid,  occasionally  branched, 
flat,  jointed,  of  a  white  colour,  3  to  4  inches  long,  i  to  } 
inch  broad,  and  about  2-lOthofan  inch  thick.  Upper  surface 
scaly,  under  surface  marked  by  scars  of  numeroos  rooUets,  a 
few  of  which  sometimes  remain  attached ;  substance  brittle  and 
homy.,  yellowish  white,  central  portion  somewhat  spongy, 
odourless.  Taste  at  first  insipid,  bat  after  a  few  minutes  a 
sensation  of  warmth  and  pricking  is  teh  upon  the  tongue. 

,  Micro^cQpio  «^rt^^t^re.-— Sections  show  that  the ,  bulk  pf ,  the 
rhizome  consists  of  a  parenchyme,  each  cell  of  which  is  occu- 
piedr  by  a  mass  having  a  granular  appearance  inactive  in 
polarized  light ;  towards  the  circumference,  t\L^  cells  become 
gradu^Iy  smaller,  and  upon  the  surface  become  scal^,  forming 
a  greyish  ^idermis.     .The  cells  are    coloured^  blapk.  with 
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iodine  with  purplish  oentres^  each  as  starch  and  dextrin  wpald 
exhibit.  After  immersion  in  glycerine  and  alcohol^  the  section 
showed  no  sphaBroidal  crystals  of  inulin^  bnt  ceased  to  give  the 
pnrplish-black  colour.  The  vascular  bundles  are  of  a  bright 
yellow  colour,  and  consist  of  spiral  vessels ;  they  form  one  irre- 
gular ring  round  the  rhizome  about  midway  between  the  cir- 
cumference and  centre. 

Chemical  composition, — A  decoction  of  the  powdered  rhizome 
gave  a  blue  or  violet  black  colour  with  iodinoi  but  was  not 
afiected  by  iron  salts.  Water  extracted  15*6  per  cent,  of 
soluble  substances,  consisting  of  6*2  per  cent,  of  glucose,  esti- 
mated by  standard  potassio«cupric  tartrate,  and  a  quantity  of 
mucilage.  The  marc  was  then  boiled  for  two  hours  with 
hydrochloric  acid  (1  per  cent.),  an  operation  which  rendered 
soluble  over  60  per  cent,  of  the  drug,  while  25  parts  of  this 
wag  glucose.  Some  fresh  powder  yielded  to  rectified  spirit 
6'76  of  extract,  which,  with  the  exception  of  a  little  &tty  mat* 
ter,  was  soluble  in  water.  This  solution  was  sweet  to  the  taste, 
abundantly  reduced  Fehling's  solution,  and  was  negative 
^towards  alkaloidal  tests.  Evaporated  to  dryness  it  was  amor- 
phous, and  when  heated,  gave  off  the  odour  of  burnt  sugar. 
The  ash  was  8*3  per  cent.  The  analysis  of  the  drng  shows  it  to 
be  nutritive  rather  than  medicinally  active. 

TUSSILAGO  FARFARA,  Unn. 

Fig.— JSng.  Boi.  vi.  t.  429;  Woodville  t.  13.  Colt's -foot 
(jBn^.),  Pas  d'&ne,  Taconnet,  Herbede  Saint  Quirin  (Fr.). 

Hab. — Western  Himalaya ;  Persia ;  Europe.     The  herb^ 
Vernacular. — Fanjiun  {Arab,,  Ind»  Bazars);  Witpan  (Bind.). 

History,  Uses,  &C.  —This  plant  is  the  fivx^^  of  the 
Greeks  and  the  Tussilago  and  Farfarus  of  the  Romans.  From 
the  earliest  times  it  has  been  esteemed  useful  in  coughs  and  other 
pectoral  affections.  Hippocrates  recommends  the  root  with 
honey  in  ulcerations  of  the  lungs.  Dioscorides,  Pliny,  and  Galen 
relate  that  the  smoke  of  the  leaves,  received  into  the  mouth 
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tbrongh  a  fannel  or  re^d,  is  efficacious  in  coughs  and  dyspepsia. 
The  Greek  and  Linnean  namea  are  derived  respectively  from  ^^f 
and  tussis  which  both  signify  "  cough/'  Most  of  the  Arabian 
and  Persian  medical  writers  describe  the  herb  under  the  name  of 
Fanjiun,  or  Afanjian,  an  Arab  corruption  of  awoytop^  a  word 
which,  as  far  as  we  know,  was  never  applied  by  the  Greeks  to 
any  plant.  All  these  writers  closely  follow  Dioscorides  in  their 
accounts  of  its  appearance  and  properties.  The  Hindus  consider 
that  the  leaves  have  the  power  of  expelling  vata  or  wind,  which 
IB  supposed  to  be  the  cause  of  various  disorders,  especially 
rheumatism;  whence  the  name  Vitapana  or  Watpan  (wind- 
leaf)  ;.  they  also  use  the  cotton-like  down  of  the  leaf  as  a  styptie. 
In  Europe,  colt*s-foot  is  still  officinal  in  Prance  and  Germany, 
and  has  a  reputation  in  pectoral  affections  as  a  domestic  remedy 
in  England.  It  is  smoked  like  tobacco  and  also  administered 
internally  in  the  form  of  a  decoction  or  infusion.  The  flowers 
are  one  of  the  quatre  fleiurs  of  French  pharmacy.  ^ 

Description.-— Root  mucilaginous,  bitterish,  creeping 
horizontally,  with  many  fibres.  Flowers  coming  before  the  leaves 
(whence  the  old  name  Filiuk  ante  pair  em),  drooping  in  the  bud, 
bright  yellow,  about  an  inch  broad ;  their  rays  spreading, 
copious,  very  narrow ;  each  flower  on  a  simple,  round,  woolly, 
radical  stalk,  scaly  with  numerous  reddish,  smooth,  scattered 
bracts,  crowded  nndef  the  flower,  like  afa  exierio*r  calyx.  Leaves 
erect,  on  furrowed,  channelled  foot  stalks,  heart-shaped,  slightly 
lobed,  copiously  and  sharply  toothed ;  very  smooth,  and  of  a 
slightly  glaucous  green  above,  white  and  densely  cottony,  witli 
premdnent  veins  beneath  ;  when  young  they  aare  revolute^'  and 
ihiokly  enveloped  in  cottony  down.     {Smith.) 

Chemical  composition. — An  analysis  of  the  leaves  of  this 
plant  has  been  made  by  C.  S.  Bondurant.  A  petroleum  spirit 
extract  contained  caoutchouc,  resin  and  wax.  Ether  removed 
a  bitter,  colourless  glucoside,  and  a  reddisTi  brown  resin. 
Absolute  alcohol  separated  2*42  per  cent,  of  tannic  matter,  and 
prbbably  a.  little  gallic  acid ;  the  extract  was  free  from  lilka- 
loids.     Water  dissolved   from   the  residue  3'42   per  cent. "  of 
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gum,  and  6*23  per  cent,  of  dextrin  and  allied  carbohydrates, 
and  the  alcoholic  filtrate  from  these  yielded  'saponin.  Alba- 
minoas  matter,  oxalate  of  calcium,  lignin  and  cellalose  were 
determined,  and  the  total  ash  was  17*1  per  cent.  (PAar.  Jour. 
[3]  xviii.  77.) 

SAUSSUREA  LAPPA,  Clarhe. 
Pig. — Dene,  in  Jacq.  Voy.  Bot,  L  104.    Arabian  Costal. 

Hab. — Cashmere.     The  root. 

Vemaeular. — Kut  {Hind.),  P4chak  {Beng.),VpBA4t  (Ghiz.), 
Eashta  (STar.),  Koshta  (Can.  ),Go8htam(Tam.)^Go8htamu  {Tel.)» 

History,  Uses,  &C. — Sanskrit  writers  on  Materia  Medica 
mention  a  faboloos  root  nnder  the  name  of  Pashkaramnla, 
''Lotas  root,"  and  ascribe  to  it  properties  similar  to  those 
of  Costas.  Among  many  other  synonyms  it  bears  the  name 
Eashmira,  *'  coming  from  Cashmere."  We  think  there  can  be 
little  doubt  that  this  root,  which  is  not  now  obtainable,  and  is 
described  in  the  Nighantas  as  hot,  bitter  and  pnngent,  and 
useful  in  congh,  asthoia,  fever,  dyspepsia  and  skin  diseases, 
mast  have  been  Orris  root.  Eashta  or  Costas  is  now  nsed 
instead  of  it,  and  orris  root,  although  much  used  in 
India  by  the  Mahometans,  has  not  been  identified  by  the 
modem  Hindus  with  Pushkaramula.  KitoroH^  is  mentioned 
by  Theophrastus  (H.  P.,  ix.  7),  Dioscorides  (i.  15),  and  is  among 
the  offerings  made,  B.C.  243,  by  Selencus  II.,  King  of  Syria, 
and  his  brother,  Antiochus  Hierax,  to  the  temple  of  Apollo  at 
Miletus.  Costas,  like  many  other  Indian  drags  and  spioes,  was 
formerly  carried  to  Earope  by  the  Arabs,  and,  being  supposed 
to  be  a  production  of  Arabia,  was  known  to  the  ancients  as 
Arabian  Costas.  Dioscorides  says:—''  The  best  is  that  which 
is  fresh,  light  coloured,  compact  and  of  firm  textare,  dry,  not 
worm-eaten,  devoid  of  an  acrid  smell,  and  which  tastes  hot  and 
biting.^'  He  also  mentions  an  inferior  kind,  light  like  Ferala, 
*  The  Greek  name  it  derived  from  the  Sauikrit  jr?  through  the  Arabic 
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which  he  calls  Indian  Costns.     The  Syrian  Costus  of  the  same 
writer  is  Elecampane  root.     The  Arabs  appear  to  have  had,  like 
the  Hindos^  a  fabnlous  kind  of  Costus,  which  they  speak  of  as 
the  carrot  of  the  sea  ( j^\jy^)  or  Costus  of  the  sea  (^;*^'^^), 
which  is  mentioned  in  a  traditicm  as  one  of  the  best  of  remedies. 
This  myth  probably  led  the  Greeks  to  describe  Arabian  as 
distinct  from  Indian  Costus.     Arabian  writers  describe  Cosfcns 
as  a  wood  brought  from   India,  a  well  known  drug,  of  sweet 
odour,  with  which  women  and   infants  are  fumigated :  it    is 
diuretic,  beneficial  to  the  liver  in  a  high  degree,  and  for  the 
colic,  and  for  worms,  and  the  quartan  fever,  as  a  beverage;  and 
for  rheum,  and  defluxions,  and  pestilence,  when  the  patient  is 
fumigated  therewith;  and  for  the  leprous-like  disorder  called. 
(5t^,  and  the  discoloration  of  the  face  termed  •-Atf,  when  applied 
as  a  liniment ;  and  it  confines  the  bowels,  expels  wind,  strength- 
ens the  stomach  and  heart,  occasions  pleasurable  sensation,  is 
an  ingredient  in  many  sorts  of  perfume,  and  is  the  best  of 
perfumes  in  odour  when  one  fumigates  therewith  (EL  Leylh, 
**  Eyn^^ ;  Kdmus  ;  Taj-eUArus).  Persian  physicians  copy  all  that 
the  Greeks  and  Arabs  have  written,  although  they  evidently 
know  there  is  only  one  kind  of  Costus,  and  that  brought  from 
Cashmere.     For  an   account  of  the  history   of  this   drug  in 
m^diaaval  Europe,  Cooke  (P/mr.  Jour.^  July   21«i,  1877,)  and 
Pliickiger  (Phar.  Jour. 9  Aug.  18<A,  1877,)  may  be  consulted. 
Amongst  European  writers  upon  the  Materia  Medica  of  India, 
Ainslie,  although  he  describes  Kust  as  the  root  of  Costus  ara^ 
bicus,  expresses  his  doubts  in  the  following  words  :  ''  Judging 
fronv  tiae  root,  the  plant   would  appear  to    difier  from  that 
described  in  the  1 1th  Vol.  of  the  Asiatic  Researches,  p.   8i&/^ 
The  credit  of  first  suggesting  the  botanical  source  of  the  drug, 
is  due  to  Guibourt ;  his  conjectures  were  afterwards  confirmed 
by  Falconer,  who,  when  on  a  visit  to  Cashmere,  discovered  that 
an  Aploiaods  growing  there  produced  the  commercial  Kust. 
The  plant  itself  had  been  previously  described  by  Jacquemont 
in  1831.     Falconer's  description  may  be  found  in  the  Transac- 
tions of  the  Linnean  Society  { 1845,  VoL  XIX.,  p.  23).    There  is 
also  a  full  account  of  the  drug  and  plant,  with  woodcuts,  in 
II.— 38 
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Gnibourt'a  History  of  Drugs  (Vol  III.,  1869,  p.  32,  et  seq,). 
Dr.  Falconer  maintaiDed  that  the  Aplotaxis  was  the  Costoa  of 
the  ancients  J  after  giving  bis  reasons  for  holding  this  opinion, 
he  remarks : — 

*'  It  is  collected  in  large  quantities  and  exported  to  the 
Punjab,  whence  the  larger  portion  goes  down  to  Bombay,  where 
it  is  shipped  for  the  Red  Sea,  the  Persian  Gulf,  and  China ;  a 
portion  of  it  finds  its  way  across  the  Sutlej  and  Jumna  into 
Hindustan  Proper,  whence  it  is  taken  to  Calcutta,  and  bought 
up  there  with  avidity,  under  the  designation  of  Patchak,  for 
the  China  market/' 

Roylo,  who  wrote  before  Falconer's  discovery  of  the  source 
of  Kust,  appears  to  have  met  with  two  kinds  of  Costus,  Kust- 
i-talkh  and  Kost-i-shfrfn ;  from  his  observations  on  the  lattcrr 
article  it  would  seem  to  have  been  the  Kust  of  commerce. 
(II I  mirations  f  p.  360.)  Dr.  Boyle's  original  specimen  of 
Kust-i-talkh  has  also  been  examined  and  found  to  be  the  root 
of  A2>lot(XXis.  At  the  present  day  wo  meet  with  only  one  kind 
of  Costus  in  commerce,  Cooke  suggests  that  Kust-i-shirfn  is 
probably  the  young  and  Kust-i«talkh  the  old  root,  but  no  dis- 
tinction of  the  kind  is  known  in  Bombay,  and  Haji  Zein-el- Attar 
the  author  of  the  Ikhbiirdt  ( A.D.  1368)  states  that  Kust-i-talkh 
is  a  Persian  name  for  Indian  Costus.  Eust-i^sh6rfn  is  the 
Kust-el-halu  of  the  Arabs  and  our  Orris  root. 

With  regard  to  the  uses  of  Costus,  Th.  Irvii^  states  that 
formerly,  when  opitom  was  not  produced  in  Bajwarra,  this  root 
was  extensively  smoked  as  a  stimulant.  He  adds  that  it  is  said 
to  be  narcotic  when  thus  used,  and  that  formerly  great  quanti- 
ties went  to  China  for  smoking  porposes.  At  the  present  time 
it  is  chiefly  used  as  a  perfume,  and  to  protect  bales  of  cloth 
from  insects.  In  the  Punjab  it  is  applied  in  powder  to  vlcers, 
for  worms  in  wounds,  Ac,  and  for  toothache ;  it  is  also  given 
in  rheumatism.  A  summary  of  the  uses  of  this  drug  is  given  by 
Baden  Powell  in  his  Punjab  Products  in  the  following  terms : — 

**  ls<— Dried  and  powdered  as  the  principal  ingredient  in  an 
astringent  stimulant  ointment,  applied  to  severe  ulcerations. 
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2fui — Dried  and  powdered  as  a  hair  wash. 

Srd— As  a  stimulant  in  cholera;  an  infasion  is  made  of 
Cardamoms  I  dr.;  fresh  '  Kut'  3  dra.;  Water  4  ozs.  One 
ounce  every  half  hour.  It  is  doubtless  a  powerful  aromatic 
stimalant,  and  would  be  senriceable  in  any  spasmodic  disease. 

Mh  —It  is  universally  employed  by  the  sliawl  merchants  as 
a  protector  of  Cashmere  fabrics  from  the  attacks  of  moth  and 
other  vermin. 

5tk — ^The  dried  root  is  an  agreeable  fumigatory,  and  yields 
excellent  pastilles,  which  bum  fairly* 

&ih — It  is  exported  in  enormous  quantities  to  China,  where 
it  is  used  as  an  incense.  In  every  Hong  it  is  found ;  no  man- 
darin will  give  an  audience  antil  the  '  patehak*  incense  smokes 
before  him';  in  every  Joss-house  it  smoulders  before  the 
Tri-budh  deity ;  in  every  floating  jonk  in  the  Chinese  rivers, 
the  only  house  of  countless  hordes,  Budh's  image  is  found, 
and  the  smoke  of  the  Patchak  religiously  wends  its  way  heaven- 
ward. As  to  its  uses  in  China,  Dr.  Porter  Smith  says  that 
it  is  Used  in  making  incense  in  the  Souths  or  to  preserve  clothes 
from  the  attacks  of  moths  and  other  insects.  It  is  said  to  have 
the  power  of  turning  grey  hair  black.  Carminative,  stimulant, 
antiseptic,  prophylactic,  astringent,  sedative,  and  insecticidal 
properties  are  referred  to  this  remedy.  The  Chinese  apply  it 
with  musk,  which  it  resembles  in  odour  and  properties,  to 
aching  teeth.' 

Description. — Costus  occurs  in  crooked  twisted  pieces 
about  3  inches  long,  and  from  i  to  H  inch  in  diameter,  almost 
always  split.  Externally  it  is  brown,  marked  by  Irfngitudiaal 
ridges,  and  has  a  rough  and  somewhat  reticulated  surface. 
Its  substance  is  compact  and  brittle,  the  fractured  surface 
having  a  resinous  appearance  and  dirty  white  colour.  The 
central  portion  is  generally  absent,  and  appears  to  have  been 
removed  by  decay  before  the  root  was  collected.  The  taste  is 
bitter,  pungent  and  camphoraceous ;  the  odour  resembles  that 
of  fresh  violets  or  orris  root. 
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Microscopic  structure. — Pliickiger  io  his  pamphlet,  "  Die 
Frankfurter  Lisle,"  Halle,  1873,  p.  25,  has  shown  that  the  root 
abonnds  in  inulin^  and  shows^  especially  in  the  bark  of  the 
branches  of  the  root^  large  balsam  ducts.  In  both  these 
respects  Costus  root  agrees  well  with  Elecampane  and  other 
aromatic  roots  of  the  Oomposit®.  A  microscopic  examination 
shows  that  the  root  consists  of  two  parts^  viz.,  a  thick  cortical 
layer  of  close  texture,  pervaded  by  a  few  laticiferous  ducts  and 
an  inner  radiating  portion,  the  parenchyma  of  which  is  not  so 
dense.  This  is  also  provided  with  laticiferous  ducts,  and  a  very 
abundant  scalariform  vascular  system,  which  appears  to  be 
loaded  with  resinous  matter.  We  have  not  been  able  to  detect 
any  starch,  nor  does  the  iodine  test  indicate  its  presence. 

Adulteration, — ^The  natives  of  Cashmere  say  th^t  this  drug 
is  apt  to  be  adulterated  with  five  or  six  other  kinds  of  roots. 
A  sample  of  false  Costus  in  the  Indian  Museum,  under  the 
name  of  Kiit  mitha,  examined  by  Cooke,  was  found  to  consist 
of  pieces  of  a  cylindrical  toot  from  1  to  3  inches  in  length  and 
from  i  to  1^  inch  in  thickness;  externally  it  was  nearly 
smooth,  or  longitudinally  striate  with  transverse  paler  scars. 
It  was  much  lighter  and  less  compact  than  Costus,  friable 
and  farinaceous  internally,  very  much  subject  to  attacks  from 
insects,  with  little  or  no  apparent  odour  or  taste,  and  con- 
taining a  large  quantity  of  starch,  the  granules  of  which  were 
variable  in  size,  and  attached  to  each  other  in  twos  and  threes. 
In  1859,  a  communication  was  made  to  the  Agri-Horticultural 
Society  of  India  of  two  roots,  one  called  Kut  and  the  other  Th6th. 
They  were  from  the  hills  of  that  part  of  the  Kangra  district 
which  borders  on  Chumba,  The  *'Kdt''  was  identified  as  the 
**  Costus,"  and  the  other  was  believed  by  Dr.  Thompson  to  be 
the  root  of  Salvia  lanata,  which  was  said  to  be  common  also  in 
Cashmere,  where  it  is  used  to  adulterate  "  Kdt."  Subsequently 
Mr.  H.  Cope  of  Umritsar  contributed  some  remarks  to  the 
same  Society  on  the  adulterations  of  this  drug.  ^'  This  adul- 
teration,*'  he  says,  ''is  now  (1860)  carried  to  such  a  pitch 
with  the  assistance  not  only  of  the  tut  (which  so  closely  resem- 
bles the  genuine  article  in  every  respect  but  its  qu&lities,  that 
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it  is  difficult  to  distinguish  the  one  from  the  other  after 
admixture,  which  imparts  to  the  false  the  odour  of  the  true 
drug),  but  with  other  foreign  substances  of  which  cowdung  is 
one,  that  1  have  ascertained  as  a  fact  that  the  more  unscrupu- 
lous dealers  use  some  20  seers  of  the  Kdt  to  flavour  100  seers 
of  trash.  When  tut  was  first  found  useful  as  an  admixture,  it 
iraa  sold  at  Be.  1 4  per  maund  ;  beiag  liow  the  maiu  ingredient 
of  the  Patchak  of  commerce^  it  has  risen  to  Rs.  4^.  I  am 
told  that  two  other  substances,  resembling  the  genuine  article 
in  exterior  appearance,  have  been  ascertained  to  serve  as  in- 
gredients in  the  mixture  sent  to  Calcutta  and  Bombay  for 
exportation  to  China  under  the  name  of  Patchak.  They  are,  a 
root  called  Chog,  brought  from  the  hills,  which  is  generally 
reported  to  be  a  deleterious  drug,  and  Nirbisl,  the  root  of  a 
species  of  A.coriitam,  probably  a  virulent  paisou.*'  {Gooke 
in  Fhar.  Jour,,  July  2lst,  1877.)  With  regard  to  Mr.  Cope's 
remarks,  we  may  mention  that  there  is  no  difficulty  in  obtain- 
ing genuine  parcels  of  Costus  in  Bombay.  Perhaps  the  adul- 
terated article  may  be  specially  prepared  for  the  China  market. 
Ohetniccd  composition, — The  air-dried  roots  reduced  to 
powder,  after  heating  for  26  hours  to  100° C.>  lost  13*70  per 
cent,  in  weight,  and  were  practically  free  from  odour.  The  ash 
amounted  to  3' 46  per  cent.,  and  contained  m&nganese  in  marked 
amount. 

The  odorous  principle  of  the  drug  appears  to  consist  of  two 
liquid  resins,  both  soluble  in  ether,  alcohol,  and  benzene.  One 
is  neutral  in  reaction,  and  possesses  in  a  very  marked  degree 
the  odour*  of  the  drug :  the  taste  is  somewhat  camphoraceous : 
it  is  liquid  at  ordinary  temperatures,  amber-coloured,  and  after 
standing  for  some  time  gives  an  indktinotly  crystalline  deposit. 
It  is  apparently  unaltered  by  agitation  with  dilute  caustic 
alkaline  solutions;  and  may  be  distilled  without  any  alteration 
in  odour.  With  concentrated  sulphuric  acid  it  first  affi>rds  a 
deep  brownish  yellow  coloration,  changing  to  rich  carmine  on 
Bfcanding.  The  other  resin  ib  also  liquid,  amber-coloured,  and 
possesses  a  musty  odour,  and  gives  an  indistinctly  crystalline 
•  A  mixture  of  musk  and  orris  root. 
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deposit  on  standing :  the  taste  is  pungent.  It  is  also  easily 
soluble  in  ether,  alcohol,  and  benzene,  and  theidooholic  solution 
is  strongly  acid  in  reaction ;  with  alkalies  it  combines,  and  on 
the  addition  of  acids  is  precipitated  as  a  milky  white  deposit. 
With  concentrated  solphuric  acid  it  affords  a  similar  reaction 
to  that  of  the  first  described  resin* 

In  addition  to  these  resins,  evidence  of  an  alkaloid  was 
also  obtained,  together  with  traces  oSau  ethereal  salt  of  valeric 
acid,  and  an  astringent  principle  giving  a  dark  brownish  color- 
ation with  ferric  salts:  and  a  dark  solid  resin  soluble  in 
amylic  alcohol,  but  insoluble  in  ether  or  benzene. 

Commerce.— The  roots  are  dug  up  in  the  months  of  Septem- 
ber and  October,  when  the  plant  begins  to  be  torpid ;  they  are 
chopped  up  into  pieces  from  2  to  6  inches  long,  and  exported 
without  further  preparation.  The  quantity  collected  is  very 
large,  amounting,  as  far  as  Dr.  Falconer  could  learn,  to  1 0,000 
or  12,000  hhurwars  (load  of  192  lbs.).  The  commodity  is  laden 
on  bullocks,  and  exported  to  the  Punjab,  whence  it  finds  its 
way  to  Bombay,  and  a  portion  to  Calcutta  through  India.  In 
Dr.  Falconer's  time  the  cost  of  collection  and  transport  was 
labout  -  half  a  crown  per  cwt.  Clegborn  states  that  it  is  alsb 
exported  from  Pangi  on  the  Upper  Chenab  to  the  plains.  The 
loads  of  it  when  passing,  scant  the  air  to  some  distance.  Davies' 
''  Trade  Beporf  gives  20  maunds  as  exported  to  Afghanistan 
ria  the  Bolan.  Boyle  mentions  that  in  one  year  (1837-38) 
6,697  maunds  of  this  root,  valued  at  Bs.  99,000,  were  exported 
from  Calcutta  to  China,  and  in  1867-48  nearly  10,000  maunds. 
In  Cashmere  the  Maharaja  is  said  to  take  it  over  from  thd 
oollectors  at  half  the  price  at  which  it  sells  again.  In  1861,  his 
income  from  this  source  was  put  down  on  good  authority^ 
(according  to  Dr.  Stewart)  at  300,000  chilki,  equal  to  nearly 
1,90,000  rupees ;  but  this,  he  adds,  is  scarcely  credible.*  Kdt 
is  imported  into  Leh  in  small  quantities  from  Cashmere  for 
exportation  to  Lhassa,  where  it  is  called,  as  well  as  by  the 

*  In  the  latt  official  Repdrts,  the  export  of  Choh-i-koot  to  the  Punjab  ard 
valued  at  Rs.  16|000  only)  bnt  nnder  the  head  of  drugs,  &c.,  there  are  export! 
valued  at  Ri .  1,00,000,  part  of  which  may  possibly  be  Cpstus* 
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Bliotes^  iZu^a,  and  is  nsed  for  incense*  In  1871,  33  maands 
were  imported  into  Leh  from  Cashmere^  valued  at  Bs<  692. 
According  to  Dr*  Falconer,  at  the  time  he  wrote,  the  cost  of 
collection  and  transport  to  a  depdt  at  Cashmere  was  2$,  4d. 
per  cwt. :  on  entering  India  its  valae  was  enhanced  to  from 
I6s.  9d,  to  23/?.  9d.  per  cWt.,  whilst  the  commercial  value  at 
Canton  was  47«.  bd,  per  cwt.  From  the  Consular  reports,  it 
appears  that  in  the  year  1875  the  imports  of  Costns  into  two 
Chinese  ports  only  were  for  Hankow  1,270  piculs,  valued  at 
£5,224  6^.  3(1 ,  and  Cheefoo  277  piculs,  valued  at  £1,197,  so 
that  it  is  clearly  no  insignificant  article  of  Chinese  commerce^ 
(Cooke  in  Phar.  Jour*,  July  2lst,  1877.)  The  value  of  Costus 
in  Bombay  averages  Rs.  10  per  maund  of  37|  lbs. 

CENTAUREA  BEHEN,  Unn. 

Hab. —  Persia,  Syria,  Armenia.     The  root. 
Vernacular. --^Snfed  Bahman  (Pers.,  Indian  Bazars), 

Historyf  UseSi  &C. — This  root  is  the  White  Behen  and 
white  Bhapontic  of  European  writers  on  Materia  Mediea  and 
the  Bahman  abiad  of  the  Arabians. 

White  and  red  Bahman  were  drugs  of  the  ancient  Persians, 
through  whom  the  Arabs  became  acquainted  with  them,  and 
introduced  them  into  the  West.  Prom  the  Burhin-i-Kfltia  we 
learn  that  the  word  Bahman  is  equivalent  to  Brahman,  and 
means  the  supreme  intelligence )  it  is  also  the  name  of  one  of 
the  Persian  nK)nths,  of  the  second  day  of  each  month,  and  of 
a  plant  which  flowers  ia  the  month  Bahman  (January).  Of 
this  plant  there  are  two  varieties,  red  and  white,  the  roots  of 
which  are  fattening,  expel  flatolence,  and  are  aphrodisiacal. 

On  the  second  day  of  the  month  Bahman,  when  the  name  of 
the  day  and  month  are  the  same,  the  Persians  tfsed  to  celebrate 
a  feast,  and  cook  all  kinds  of  oom  and  meat,  and  sprinkle  the 
flowers  of  the  red  and  white  Bahman  npon  tine  food;  they  also 
made  a  flour  of  the  two  roots  and  ate  it  with  sugar,  and  the 
white  Bahman  they  powdered  and  drank  with  milk  to  strengthen 
the  memory.     This  day,  which  was  called  the  Bahmrrnjana,  was 
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considered  to  be  a  propitious  day  for  collecting  medicinal  berbs, 
commencing  any  undertaking,  putting  on  new  clothes^  paring 
the  nails,  cutting  the  hair,  &c. 

Bahman-i-sufed  is  much  used  by  Mahometan  physicians, 
who  consider  it  to  be  hot  and  dry  in  the  second  degree  and  a 
powerful  aphrodisiac  and  resolvent  of  phlegmatic  humours;  they 
also  prescribe  it  in  calculous  aflfections  and  jaundice.  Ainslie 
{Mat.  Lid.  ii.,  14)  confounds  it  with  Asgandh,  the  root  of 
Withania  somnifera.  The  dose  is  one  dirhem.  Red  Bahman  or 
Rod  Rliapontic,  although  a  root  of  an  entirely  different  struc- 
ture, is  always  associated  with  white  rhapontic  in  the  East ;  its 
Bource  is  uncertain.  The  author  of  the  Makhzan  el-Adwiya 
states  that  it  is  the  root  of  a  plant  called  by  some  Kaf-i-Adam* 

Description, — White  Bafewan.— The  dry  root  is  of  a 
whitish-brown  externally,  much  shrivelled  and  twisted ;  near 
the  crown  it  is  marked  by  numerous  circular  lines.  It  may  be 
either  simple  and  tapering,  or  more  or  less  branched ;  some- 
times a  portion  of  purplish  stem  remains  attached;  the  average 
leAgth  is  about  2i  inches,  diameter  J  of  an  inch ;  the  interior 
is  white  and  spongy ;  when  soaked  in  water  it  swells  and  becomes 
mucilaginous.  The  taste  is  mucilaginous  and  slightly  bitter. 
Microscopic  examination  shows  a  mass  of  regular  parenchyma 
surrounded  on  the  outside  by  the  brown  oblong  cells  of  the 
cortex.  The  centre  of  each  of  the  parenchymatous  cells  is 
occupied  by  a  substance  giving  a  transient  blue-black  colour 
with  iodine.     There  are  numerous  bundles  of  spiral  vessels. 

Red  Bahman  is  a  tuberous  root,  consisting  of  a  central  por- 
tion about  2  inches  in  diameter,  from  which  spring  5  or  6 
tapering  tubers  from  1^  to  2  inches  long,  and  from  J  to  1  inch 
in  diameter  at  the  base.  At  the  top  ot  the  central  tuber  is  a 
scaly  crown  about  1  inch  in  diameter*  The  external  surface  of 
the  root  is  of  a  reddish-brown  colour,  scabrous  and  marked  by 
numerous  circular  and  longitudinal  wrinkles ;  internally  there 
is  a  dull  red  woody  central  portion,  surrounded  by  a  thick, 
yellowish-white  horny  layer,  which  near  the  crown  becomes 
spongy.     In  the  commercial  article  the  root  is  sliced  and  the 
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ceutral  woody  pari  removed.  A  section  of  the  lateral  tubers 
shows  a  red  woody  core,  from  which  radiate  rows  of  red  spots 
as  far  as  the  iuner  bark.  The  spots  when  magaified  are  seen 
to  consist  of  bandies  of  scalariform  vessels,  surroanded  by  a 
collection  of  pigment  cells ;  the  medullary  rays  connect  these 
bundles,  and  are  composed  of  single  rows  of  oblong  cells  filled 
with  finely  granular  red  pigment.  The  bulk  of  the  tuber  eon- 
sists  of  transparent  cells  which  contain  no  starch.  The  bark 
is  composed  of  an  outer  layer  of  epidermal  scales,  a  middle 
layer  of  tangentially  extended  cells  loaded  with  red  pigment, 
and  an  inner  layer  of  closely-packed  columns  of  cells  contain-* 
ing  finely  granular  matter,  and  sometimes  red  pigment.  Tha 
root  has  a  mucilaginous  and  somewhat  astringent  taste.  la 
general  appearance  and  minute  structure  it  closely  resembles 
that  of  the  Paaony,  and  it  is  worthy  of  note  that  an  edible 
Pseony  (P.  albiflora,  Pall,,)  is  known  to  grow  in  Central  Asia** 
Chemical  composition. — The  difierent  nature  of  these  two 
drugs  is  substantiated  by  comparing  the  results  of  their  prox- 
imate analysis,  and  by  their  affording  entirely  different  consti'* 
tuents. 

White  Behen.  Bed  Behen. 

Ether  extract 1-6  0*6 

Alcoholic  „  ; 4-6  9-9 

Aqueous     „   13*9  35*3 

Organic  residue 57'5  34*9 

Moisture 16-2  12-1 

Ash 4-6  5-9. 

Undetermined 1*6  1*3 

1000  100-0 


White  Behen  yields  to  ether  a  yellow  oily  liquid,  imparting 
a  persistent  greasy  stain  to  bibulous  paper,  soluble  in  recti- 
fied spirit  with  an  acid  reaction,  crystalline  on  standing,  and 

*  In  the  report  from  H.  M.'s  Consulate  at  Newchwang  for  1884  it  it  stated 
by  Dr.  Morrison  that  in  that  year  13)783  lbs.  of  the  root  of  this  plant  were 
exported  from  Manchuria  fur  use  as  an  astringent  in  blenorrhagia  and  the 
diseases  of  women. 
11.-39 
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melting  below  20^.  It  consists  of  free  fatty  acids.  The 
alcoholic  extract  contains  a  sweet  tasting,  nncrystallizable 
sugar,  not  redacing  Fehling's  solution ;  the  aqaeoos  solution 
of  this  extract  is  not  affeoted  by  ferric  salts,  tannin  or  alka* 
loidal  rei^ents.  After  exhausting  with  alcohol,  the  residue,  on 
being  treated  with  water,  swells  up  to  a  white  mass  like 
tragacanth,  and  mucilage  and  saccharine  matter  enter  into 
solution.  The  mucilage  is  gelatinized  by  natural  plumbic 
acetate. 

Red  Behen  contains  a  small  amount  of  white  fat  soluble  in 
ether  and  benzol.  Alcohol  dissolves  out  a  tannic  acid,  related 
to  cinchotannic  acid,  and  an  alkaloid.  The  alkaloid  is  bitter, 
soluble  in  ether  with  an  opal-blue  fluorescence,  and  forms 
feathery  crystals  when  evaporated  from  this  solvent.  It  dis- 
solves in  sulphuric  acid  with  a  violet-blue  fluorescence,  which 
is  destroyed  by  dilution  with  water  and  restored  by  alkalies. 
We  propose  the  name  Dahmanine  for  this  new  alkaloid.  The 
aqueous  extract  is  mawkish  and  sweet,  containing  6*2  per  cent, 
bf  glucose.  With  two  volumes  of  alcohol  no  mucilage  is  preci- 
pitated, but  with  four  volumes  a  pulverulent  deposit  similar 
to  inulin  or  inuloid  is  produced.  This  was  collected  on  a  filter, 
dissolved  in  boiling  water  and  inverted.  The  resulting  sugar 
reduced  Fehling's  solution,  and  was  right-handed  towards 
polarized  light. 

VOLUTARELLA    DIVARICATA,  Benih. 

"Fig.— Wight  Ic.  L  1189;  Bot.  Mag,  I.  81,  t.  4. 

Hab. — Central,  Western  and  Southern  India.    The  herb. 

Vernacular, — Badaward  {Per$.,  Ind.  Bazars). 

History,  Uses,  &C.  —This  drug  is  described  by  Maho- 
metan physicians  as  the  Shaukat-el-baida  of  the  Arabs, 
the  L{ifiniki  of  the  Turks,  and  the  Sanakhfird  of  the  Syrians. 
Other  Persian  names  given  for  it  are  Kangar-i-sufed  and  Asfar- 
i-bar(.    It  is  generally  described  as  a  thorny  plant,  about  two 
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enbits  high,  with  downy  triangular  stems  as  thick  as  the  thamb 
or  larger  ;  heads  of  seed  like  diose  of  a  thistle,  thorny  and  fnll 
of  down  ^  flowers  pnrple,  seeds  like  these  of  carthamns,  but 
rounder^  M.  M.  Husain  says: — "Some  have  supposed  this 
plant  to  be  the  same  as  the  Shnfeai ;  this  is  net  the  case,  bat 
the  two  plants  are  nearly  related.  The  troe  Badaward  has 
slender,  white  romnd  stems,  little  more  than  a  span  bigh^  slightly 
downy ;  flower  heads  white,  surrounding  them  are  three  delicate 
soft  spines  like  needles,  so  that  all  together  they  have  much 
the  appearance  of  a  brooch,  within  is  a  quantity  of  white  down, 
which,  when  the  seeds  are  ripe,  causes  them  to  be  carried 
about  by  the  wind,  hence  the  name  Bid-award.  Medicinally 
the  plant  has  tonic,  aperient  aoid  deobstruent  properties.  It  is 
said  to  drive  away  noxious  reptiles  when  kept  in  the  house/' 
(Makhzarhy  article BddA ward.) 

The  B^d^ward  sold  in  India  agrees  with  the  description  of 
Mir  Mohammad  Husain.  V.  dlvaricata  is  found  on  sandy 
ground  in  Guzerat,  and  is  thus  described  in  the  Bombay  Flora  : 
'*  Stem  flexuose,  short,  ramous ;  branches  diffuse,  procumbent, 
angularly  striated,  sub-glabrous,  leaves  shortly  pubescent 
or  sub-glabrous,  those  of  the  stem  fyrate,  of  the  branches  sinu- 
ately  pinnatifid,  the  lobes  spinonsly  mucronate,  involucre 
ovate,  scales  ovate  at  the  base,  araneose,  terminating  in  a 
prickle-like  appendage,  flowers  purple,  appear  in  the  cold 
weather,  common  in  light  soils  in  Guzerat.**  He  drug  has  a 
bitter  taste;  it  is  imported  from  Persia. 

Chemical  composiiion. — The  powdered  drug  contains  a  green 
essential  oil  having  the  odour  of  southernwood.  An  acid 
resin  and  some  fatty  matter  was  dissolved  out  by  ether.  The 
alcoholic  extract  contained  an  organic  acid  coloured  green 
with  ferric  chloride,  but  unaffected  by  gelatine.  The  aqueous 
solution  of  this  extract  was  crystalline  when  evaporated,  and 
gave  indications  of  an  alkaloid.  The  aqueous  extract  was 
highly  coloured  and  contained  gum.  The  evaporated  filtrate 
from  the  gum  after  standing  a  few  days  showed  some  white 
^crystalline  tufts  of  a  gritty  substance  of  blu  organic  nature 
which  was  not  examined. 
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TrichoIcpiS  glaberrima,  Z?C.,  Dene  in  Jacq.  Voy. 
Bot.  98,  L  106,  a  plant  of  Central  India,  Marwar,  the 
Concan  and  Deccan,  Vem. — Bramhadandi,  is  believed  by  the 
natives  to  be  a  nervine  tonic  and  aphrodisiac.  It  is  a  tall, 
erect,  smooth  planty  stem  angled,  leaves  linear-lanceolato,  aca- 
minate,  stem -clasping,  distantly  spotted  with  black  specks,  flo- 
rets 7  lines  long,  heads  of  flowers  small,  terminal,  purple. 

CARTHAMUS  TINCTORIUS,  Linn. 

Fig. — Reich.  le.  Fl.  Qeim.  <.  746 ;  BoL  Beg.  L  170; 
Rumph.  Amb.  V.  79.  Safflower,  Parrot  seed  (Eng.),  Safran 
batard,  Graino  do  perroquet  (Fr.). 

Hab. — Cultivated  throughout  India.  (C  oxycantha,  Bieb., 
is  perhaps  the  wild  form  of  this  plant.)  The  flowers  and  seeds. 

Vernacular, — Kar,  Kusumba  {TTind.y  Ouz.),  Kusom  (Beng.), 
Kushumba  {Tarn.,  Tel),  Kusumbe  (Can,),  Kardi  {Mar.\. 

History,  Uses,  &C. — This  plant  is  the  Kusumbha  of 
Sanskrit  writers,  who  describe  the  seeds  as  purgative,  and 
mention  a  medicated  oil  which  is  prepared  from  the  plant  for 
external  application  in  rheumatism  and  paralysis.  It  is  the 
KPiKos  of  tho  Greeks,*  who  used  the  leaves  like  rennet  to  curdle 
milk  in  making  cheese.  Pliny  (21,  5S,)  calls  it  Cnecos.  Maho- 
metan writers  enumerate  a  great  many  diseases  in  which  tho 
seeds  may  be  used  as  a  laxative  ;  they  consider  them  to  have 
the  power  of  removing  phlegmatic  and  adust  humours  from 
the  system. 

Thq  author  of  the  Makhzan,  states  that  Kurtura,  Hab-el- 
asfar,  and  Bazj**el-ahris  are  the  Arabic  names  for  the  seeds, 
and  Khasakdanah  and  Tukm-i-kafshah  the  Persian.  He  also 
says  that  in  Ghilan  they  are  called  Tukm-i^iajrah  or  jTufcm-t- 
kazirah,  in  Syria  Edshni,  and  in  Turkey  Eantawdras,  and  that 
the  Greeks  call  them  Atraktus  (dr/MixruXtr),  and  Dioscorides 
Knikua  (ki^Lkos),  Ainslie  has  the  following  notice  of  the  plant  :— 
**  A  fixed  oil  is  prepared  from  it  which  the  Vytians  use  as  an 
♦  Tht-ophr.  H.  P.  vi.,  1  ;  Arist.  H.  A.  v.,  19 ;  Diog.  iv.,  182. 
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external  application  in  rhenmatic  pains  and  paralytic  affections 
also  for  bad  alcers  ;  the  small  seeds  are  reckoned  amongst 
their  laxative  medicines^  for  which  purpose  I  see  they  are  also 
used  in  Jamaica  (the  kernels  beat  into  an  emulsion  with  honey- 
ed water).  Barham  tells  us  that  a  drachm  of  the  dried  flowers 
taken  cures  the  jaundice/'     {Mat,  Ind,  ii.^  364.) 

The  seeds  are  known  in  England  as  Parrot  seed.  Under  the 
name  of  safl^jwer  the  flowers  form  an  important  export  article 
to  Europe;  they  contain  two  colouring  matters,  yellow  and 
red,  the  latter  is  the  most  valuable.  In  silk'dyeing  it  afibrds 
various  shades  of  pink,  rose,  crimson  and  scarlet.  Rouge  is 
also  made  from  it.  According  to  Calvert  {Dyeing  and  Calico 
Printing^  Bd.  1878,)  though  the  safflower  has  lost  much  of  its 
value  as  a  dye  since  the  discovery  of  the  aniline  colours,  it 
is  still  used  extensively  in  Lancashire  for  the  production  of 
peculiar  shades  of  pink  of  the  Eastern  markets.  It  is  also 
used  for  dyeing  red  tape,  and  there  is  no  more  striking  in- 
stance of  *'  red-tapeism,"  than  the  love  which  is  shown  for  this 
particular  colour  by  the  users  of  that  article.  Much  cheaper 
pinks  can  be  produced  from  aniline,  but  notwithstanding  the 
attempts  which  have  many  times  been  made  to  introduce 
them,  they  have  failed  in  every  instance,  because  the  exact 
.shade  has  not  been  obtained. 

Description. — The  Carthamus grows  about  two  or  three 
feet  high,  with  a  stifi*  upright  whitish  stem,  branching  near  the 
top ;  and  has  oval,  spiny,  sharp-pointed  leaves,  their  bases  half 
clasping  the  stem ;  the  flowers  grow  in  heads  at  the  end  of  the 
branches,  and  are  surrounded  by  numerous  leafy  bracts  (invo- 
lucre) in  numerous  rows,  the  outermost  row  being  broad  and 
spreading  out  flat,  with  their  edges  spiny,  the  middle  ones  more 
upright,  of  an  oval  form,  and  surmounted.by  an  egg-shaped 
appendage  with  spiny  edges,  and  the  innermost  much  narrower, 
quite  upright,  with  their  edges  entire,  but  terminated  by  a 
sharp  spiny  point.  Each  flower  is  perfect,  and  has  an  orange  or 
yellow  corolla  longer  than  the  involucre,  their  lower  part, 
being  imbedded  in  a  dense  mass  of  fringed  scales  and  hairs 
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bat  the  chief  oharactaristio  consists  in  the  absence  of  the 
bristles^  technically  termed  pappos.  The  frnits  are  about  the 
size  of  barley  coms^  somewhat  4'Sided,  white  and  shining  like 
little  shells.     (A.  Sr/iith,  in  Treasury  of  Botany.) 

Chemical  composition, — The  flowers  of  Carthamus  tineiorius 
contain  two  coloured  principles,  one  yellow,  solable  in  water, 
and  of  no  nse  in  dyeing ;  the  other  red^  soluble  in  alkalis,  and 
precipitable  by  acids  from  its  alkaline  solutions;  this  is  Car^ 
thamin.  To  prepare  it,  safflower  is  first  washed  repeatedly 
with  water,  to  free  it  from  the  yellow  substance,  then  treated  with 
solution  of  carbonate  of  sodium ;  the  liquid  is  saturated  with 
acetic  acid,  and  pieces  of  cotton  are  immersed  in  it,  on  which 
the  carthamin  is  deposited.  After  twenty-four  hours  the  cotton 
is  removed  and  treated  with  solution  of  carbonate  of  sodium, 
which  redissolves  the  colouring  matter;  the  solution  is  mixed 
with  citric  acid,  whereby  the  carthamin  is  precipitated  in  red 
flocks,  and,  lastly,  these  flocks  are  dissolved  in  alcohol.  The 
solution  evaporated  in  vacuo  yields  the  carthamin  in  the  form 
of  a  powder,  having  a  deep  red  colour  with  greenish  iridesoenoe* 

It  is  sparingly  soluble  in  water,  insoluble  in  ether,  but  easily 
soluble  in  alcohol,  yielding  a  fine  purple  solution. 

According  to  Schlieper,  carthamin  has  the  formula  C**H**0^ 
M.  Salv^t  gives  the  following  figures  as  representing  the 
composition   of  safflower  : — 

Tellowcolouringmatter  soluble  in  water.  ••  26'1  to  36'0 

Carthamin O'S  to     0*6 

Extractive  matters 8*6  to     5*6 

Albumen 1-5  to    8*0 

Wax    0-6  to     1-5 

Cellulose 38-4  to  560 

Silica  10  to     84 

Alumina  and  oxide  of  iron    0*4  to     1*6 

Manganese.. 0*1  to     0*5 

A  certain  amount  of  poetic  acid  is  also  always  stated  to  be 
present. 
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The  yellow  colonring  matter  of  Carthamas  is  acid.  It  has  a 
bitter  taste  and  g^reat  colouring  power.  It  combines  readily 
with  oxygen»  and  is  converted  into  a  brown  snbstance.  It 
unites  with  oxide  pf  lead,  forming  the  compound   (Pb*0)'0® 

Cowmefcefc— Kusumba  is  cultivated  in  most  parts  of  India;  it 
was  formerly  exported  to  the  value  of  6  to  7  lakhs  of  rupees 
yearly,  but  the  present  value  of  the  exports  is  under  one  lakh. 

The  seed  is  of  considerable  importance  as  an  oil  seed  in  India. 
Value,  Rs.  16  per  candy  of  8  pharrahs  (about  6  cwts). 

CICHORIUM   INTYBUS,  Linn. 

Fig.—Eng,  Bot.  539.  Wild  Succory,  Chicory  (Eng.),  Barbe 
de  Capucin,  Chicor^o  (Fr.). 

Hab.-^  Persia,  Europe.  Cultivated  in  India.     The  seeds. 

Vernacular, — Kdsni  {Pers,,  Ind.  Bazars). 

History,  Uses,  &C,  — This  plant  has  been  in  use  as  a 
potherb  from  a  very  early  period  ;  it  was  known  to  the  ancient 
Egyptians,  Greeks  and  Romans.  Theophrastus  (H.  P.  vii.,  7, 8, 
9,10,  11,)  calls-it  «*x«P»?  and  icix»piov.  Dioscorides  mentions  two 
kinds, — ^the  wild,  Ktx»piov^  and  the  cultivated,  crcpw  ;  he  describes 
both  as  astringent,  cooling  and  stomachic,  and  states  that  the 
plant  is  also  applied  externally  on  account  of  its  cooling 
properties  in  inflammatory  aflFections.  The  Romans  called  the 
plant  Intubus  or  Intuhumy  and  the  plural  of  the  latter  word  has 
furnished  the  Arabs  with  their  name  Hinduba.  Pliny  calls  the 
wild  plant  Cichorium,  Chreston  (useful),  Pawcra^ion  (all  power- 
ful), and  Ambubaia ;  after  enumerating  its  medicinal  virtues,  he 
says:  *'  In  addition  to  these  qualities  the  Magi  state  that  persons 
who  rub  themselves  with  the  juice  of  the  entire  plant,  with 
mixed  oil,  are  sure  to  find  more  favour  with  others,  and  to  obtain 
with  greater  facility  anything  they  may  desire.''  Endive  seeds 
were  sold  in  Rome  under  the  names  of  Erraticum  and  Ambubaia 
or  Ambubeia,  and  were  supposed  to  be  a  panacea  and  to  have 
the  property  of  fixing  the  affections.  The  Syrian  dancing  girls, 
whom  Cneius  Manlius  first  brought  to  Rome  (Idvy  9,1),  were 
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also  called  Ambubaia  (endive  seed),  on  account  of  their  attrac- 
tive allurements,  just  as  such  persons  are  often  addressed  in 
India  as  El^chi-dlna  (cardamom  seeds)  for  the  same  reason. 
Ambubaia  is  a  Syrian  term,  but  the  component  parts  of  it 
Ambui  ((^>^^0  odour,  and  Baia  (^j)  full,  occur  in  old  Persian. 
It  signifies  full  of  odours,  i.6.,  allurements.  The  wild  endive  is 
the  Tarkashkun  of  the  Persians  and  of  Ibn  Sina.  Aitchison 
found  it  common  every  where  in  Khorasan,  and  also  cultivated  in 
gardens  as  a  pot-herb  under  the  name  of  K&sni.  We  have  sown 
the  seed  sold  in  the  Indian  bazars,  and  hav^  obtained  a  semi- 
cultivated  form  of  the  plant  with  upright  leaves.  The  same 
form  is  cultivated  by  Mahometans  at  Hyderabad  in  the  Deccan. 
The  Germans  call  the  wild  Endive  Wegewarte,  "  road  guar- 
dian ;"  Wegeleuchte ''road  light;"  Sonnenwende or  Sonnen- 
wirbel,  ''solstice;''  Sonnenkraut,  "sun  herb  ;*'  and  Verfluchte 
jungfer,  "unhappy  young  ^irl.'*  According  to  the  legend 
(Klytia,  Berlin^  1875,)  the  plant  is  supposed  to  have  been  once  a 
beautiful  princess  who,  having  been  deserted  by  (or  lost)  her . 
husband  (or  lover),  was  at  her  own  request  changed  into  this 
plant.  A  full  account  of  the  forms  which  this  myth  tikes  in. 
Austrian  Silicia,  Bavaria  and  the  Tyrol,  quoted  from  Maiinhardt, 
will  be  found  in  Da  Gubernatis  {Myth.^des  Plant, ^  li,  87), 
where  he  compares  these  legends  with  those  concerning  the 
Basil  and  Indian  Tulasi.  Endive  is  much  valaed  by  the  Indian 
hakims  as  a  resolvent  and  cooling  medicine,  and  is  prescribed 
in  bilious  complaints  much  as  Taraxacum  is  in  Europe.  The 
seeds  are  one  of  the  four  lesser  cold  seeds,  and,  as  such,  are 
still  much  used  in  the  East. 

Chicory  root  dried,  roasted  and  reduced  to  powder,  is  very 
extensively  used  in  Europe  as  a  substitute  for  coffee  and  for 
adulterating  that  article.  Stilly  and  Miiisch  state  that  from 
3,500,000  to  4,000,000  lbs.  are  annually  imported  into  the 
United  States  from  Europe.  The  European  consumption  is 
probably  not  less  than  20,000,000  lbs. 

Description. — The  achenes  are  about  the  same  size  as 
those  of  the  lettuce,  angled,  of  a  pale,  mottled  grey  colour. 
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The  root  is  fleshy  and  tapering,  somewhat  branched,  longi- 
tadinally  wrinkled,  light  brown  externally  and  whitish  internally. 
The  bark  is  rather  thin,  radially  striate  from  the  dark  coloured 
milk-vessels,  and  separated  by  a  brown  cambium-line  from  the 
finely  porous  yellow  wood.  The  taste  is  bitter  and  mucila- 
ginous. 

Chemical  composition, — ^Nietzki  {Archiv.  d.  Pharm.  (3)  8, 
327)  has  separated  from  the  flowers  a  crystalline  colourless 
glucoside,  C'^H**0*®  4i  aq.  insoluble  in  ether,  freely  soluble 
in  hot  water  and  alcohol,  and  dissolving  with  a  yellow  colour 
in  alkalies.  Boiling  dilute  acids  split  it  up  into  glucose  and 
QfioflKO^,  which  also  occurs  in  the  flowers.  This  forms 
needles  very  slightly  soluble  in  boiling  water,  and  colonred 
dark  green  by  ferric  chloride.  According  to  Dragendorff  the 
cultivated  root  contains  3G  per  cent,  of  inulin.  The  seeds 
contain  a  bland  oil.  According  to  Konig  the  following  figures 
represent  the  composition  of  fresh  and  dried  and  burnt 
chicory  : — 

Fresh.  Dry. 

Water 76-69  12-16 

Nitrogenous  matter  1*01  6  09 

Pat -49  2*05 

Sugar 3-44  15-87 

Nitrogen  free  extractive.  17*62  46-71 

Cellulose    -97  11-00 

Ash -78  6-12 

LACTUCA  SCARIOLA,  Linn.  var.  snfiva. 

Fig. — Beichb.   le.   Fl.    Oerm.,   L    1421.   Garden  Lettuce 
(Eng,),  Laitue  cnltivfe  (Fr.). 

Hab. — Cultivated    throughout    Persia   and    India.     The 
seeds. 

Vernacular. — K6hu  (Pers.,  Ind.  Bazars.) 

History    Uses,  &C. — Lettuces  have  always  been  greatly 
esteemed  on  account  of  their  cooling  and  refreshing  properties. 
II.— 40 
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In  the  wild  state  they  produce  to  a  certain  extent  narcotic  and 
sedative  effects,  but  these  appear  to  be  almost  entirely  removed 
by  cultivation  ;  still,  even  in  the  cultivated  varieties,  a  milky  and 
bitter  juice  exists  in  the  flower  stem.  Lettuces  epiba$*  appear 
to  have  been  used  for  salads  at  |t  very  early  period.  Accord- 
ing to  Herodotus,  they  were  served  at  the.  tables  of  the 
Persian  kings  more  than  400  years  before  the  Christian  era. 
The  opium  of  Galen  is  supposed  to  have  been  Lettuce  opium. 
The  Greeks  and  Romans  considered  the  lettuce  unlucky^  and 
used  it  only  at  funerals  as  a  food. 

Apuleius  {De  Vir.  Serb,)  speaks  of  it  as  a  valuable  medi- 
cinal herb — 

'*  HerbsB  lactucae  sylvaticse  succum  cum  vino  optimo  vetere  et 
melle  acopno  quod  sine  fume  coUeotam  est,  mixtum  in  ampul- 
lam  vitream  condito,  et  eo  u  tar  is,  sura  mam  medicinam  experie- 
ris."  The  seeds  are  one  of  the  four  lesser  cold  seeds  of  old 
writers,  and  as  such  still  retain  their  position  in  the  Materia 
Medica  of  the  East.  Mir  Muhammad  Hnssain  in  his  Malfhzan 
mentions  several  kinds  of  lettuce,  and  also  lettuce  opium ; 
but  he  acknowledges  the  superiority  of  the  lettuces  raised  from 
English  seed  in  India  over  those  of  Persia,  and  enlarges  upon  the 
cooling  and  purifying  action  of  the  herb  upon  the  blood.  The 
lettuce  seed  of  the  bazars  is  white  :  it  is  imported  from  Persia, 
and  is  sold  for  Re.  i  per  lb. 

The  Arabic  name  is  Bazr^eUkhas  and  the  Persian  Tukm'U 
hdhu.  Both  plant  and  seed  are  too  well  known  to  require 
description. 

Chemical  composition.-^  Lactucarium  is  a  brown  viscid 
substance  obtained  by  evaporating  the  juice,  which  exudes  when 
the  stems  of  the"  wild  lettuce  are  wounded.  It  has  a  peculiar 
opium  odour  and  acts  as  a  narcotic.  German  lactucarium 
contains,  according  to  Ludwig,  from  44*4  to  53*5  per  cent,  of 
lactucone ;  a  soft  resin;  about  4  per  cent,  of  an  easily  fusible  waxy 
body;    laciuciriy  the  chief  active  principle  of  the  substance; 

♦Also  epibaKivfj,  Theoph.  H*  P.  I.,  16,  19,  vii ,  1  to  5.  The  wUd  lettuce, 
$p,  aypia,  vii.,  6. 
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lactucic  acid;  about  1  per  cent  of  oxalic  aeid  ;  a  iK)n-volatile 
not  bitter  acid  which  reduces^  oxide  of  silver ;  and  a  volatile 
acid  smelling  like  valerianic  acid,  both  in  small  quantity  only ; 
about  7  per  cent,  of  albumin  y  at  least  2  per  cent,  of  mannite  ; 
a  small  quantity  of  a  neutral,  not  bitter,  unfermentable  sob- 
8tafvoe>  crystallising  in  rhomboid  pyramids  >  and  from  8  to  6 
per  cent,  of  ash,  containing  potash,  soda,  manganic  oxide,  ferric 
oxide^  and  a  small  quantity  of  lime.  Lactuciu  is  yellowish, 
fusible,  bitter,  soluble  in  80  parts  of  cold  water,  moderately 
soluble  in  alcohol  and  in  acetic  acid,  less  soluble  in  ether  which 
deposits  it  od  evaporation  in  nacreous  scales  or  rhombic  tables. 
Formula  according  to  Walz,  C*°H*«0»\  The  leaves  of  the 
cultivated  lettuce  were  found  by  Church  to  contain  water  95*98 
per  cent.;  albuminous  matter  0*71  ;  starch,  sugar  and  gum  1*68; 
cellulose  and  lignose  0*52  ;  chlorophyll  and  fat  0*22  ;  ash  0'89u 
The  ash  was  very  rich  in  nitrates. 

Konig  gives  the  following  as  the  mean  composition  of  the 
garden  lettuce: — 

Water 94-33^ 

Nitrogenous  matter  , •.,..  1'41 

Fat -81 

Non-nitrogenous  extractive     ,...  2'19' 

Cellulose '78 

Ash 103 

TARAXACUM  OFFICINALE,  Wigg. 

Fig.— Reich.  Ic.  FL  Germ.  xix.  it.  1404-1406;  Woodville, 
i.  16;  Bentl.  and  Trim.  i.  159.  Dandelion  {Eng.),  Pissenlit  (Fr.) 

Hab. — Throughout  the  Himalaya  and  the  Niigirls.  Cul- 
tivated in  N.-W.  Provinces.     The  root. 

Vernacular, — Dudhal,  Baran,  Kanphul  (Hind.), 

History,  Uses,  &C. — The  derivation  of  the  medieBval 
name  Taraxacum  is  uncertain,  but  it  seems  not  improbable 
^hat  it  was  a  corruption  of  the  Persian  ^.tjo^r^^Ja  (Tarkhash- 
kdn),  the  name  of  a  kind  of  wild  endive  mentioned  by  Ibn 
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Sina,  which  he  describes  as  useful  in  dropsy  and  obstructions 
of  the  liver.  The  same  plant  is  noticed  by  other  Arabian  and 
Persian  writers,  all  oif  whom  describe  it  as  the  wild  endive,  and 
some  of  whom  add  that  it  has  bluish  flowers. 

The  Greeks  and  Uomans  speak  of  several  varieties  of  endive, 
but  there  is  nothing  in  their  descriptions  to  lead  us  to  suppose 
that  they  were  acquainted  with  our  Taraxacum.  Fuohsius 
(1542)  figured  T.  offioiymle  (Tc.  391.  »,  and  named  it 
Hedypnois,  a  namo  given  by  Pliuy  (20,  31)  to  one  of  his  kinds 
of  wild  eudive.  Tragus  (1552)  figured  it  uader  the  name  of 
Hieraduni  majus,  Matthiolus  (1583)  called  it  Dens  leoniSf  and 
Liunaaus  (1762)  Leontodon  Taraxacum^  on  the  supposition, 
apparently,  that  it  was  the  Tarkhashkun  of  Ibn  Sina.  At  the 
close  of  the  last  century  dandelion  began  to  be  much  used  as  a 
remedy  for  chronic  obstructions  of  the  liver  and  bowels,  and 
as  a  diuretic  in  calculous  affections.  From  experiments  made 
by  Rutherford  and  Vignal,  it  appears  that  taraxacum  is  but  a 
feeble  hepatic  stimulant,  but  it  has  powerful  diuretic  proper- 
ties. Taraxacum  is  very  popular  in  India  in  cases  of  hepatic 
congestion  due  to,  or  associated  with,  atonic  dyspepsia  and 
constipation ;  indeed,  it  has  become  quite  a  domestic  remedy 
in  this  country.  It  is  cultivated  as  an  annual  crop  at  Saharanpur 
for  the  use  of  the  Government  sanitary  establishments.  The 
Madras  Medical  Stores  are  suppUed  with  the  root  from  the 
Nilgiris. 

Description. —  The  perennial  root  is  from  6  to  12  or  16 
inches  long,  nearly  cylindrical,  i  to  1  inch  thick,  crowned  with 
several  short  thickish  heads  above  and  furnished  with  few 
branches  below-.  Fresh,  it  is  light  yellowish- brown  and  fleshy ; 
when  dry,  dark  brown  or  blackish- brown,  much  wrinkled 
longitudinally ;  internally,  it  is  white  with  a  yellowish  centre. 
It  is  inodorous  and  has  a  bitter  taste.  It  is  hygroscopic,  and 
in  damp  weather  rather  flexible,  but  when  dry  breaks  with  a 
short  fracture,  showing  the  pale  yellow  porous  wood  surrounded 
by  a  dark  brown  cambium-line  and  a  thick  white  bark,  with 
concentric  circles  of  milk-vessels  of  a   brownish  colour,  and 
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separated  by  layers  of  thin-walled  and  axially  elongated 
parenohyma.  The  medituUiutn  has  no  medullary  rays,  and 
consists  mainly  of  ducts  varying  in  diameter  and  more  or  less 
interspersed  with  thin-walled^  elongated  cells. 

After  frost  and  early  in  the  spring  the  root  is  sweet;  during 
the  spring  and  summer  the  milk-juice  becomes  thicker  and  the 
bitter  taste  increases  ;  the  root  is,  therefore,  directed  to  be 
collected  late  in  the  autumn.  The  spring  root  yields  a 
bitterish-sweet  extract.  Bentley  regards  the  root  collected 
about  July  as  most  efficient.  (Stille  and  Maisch.)  The  annual 
root  asT  cultivated  in  India  is  very  much  smaller. 

Chemical  composition.— The  bitter  principle,  Taraxacin^  was 
obtained  by  Polex  (1839)  in  a  crystalline  state  by  treating  the 
milk-juice  with  boiling  water  and  evaporating.  Kromayer 
(1864)  found  it  necessary  to  leave  the  aqueous  solution  in  con- 
tact with  animal  charcoal,  from  which  afterwards  alcohol  dissolv 
ed  the  bitter  priuciple,  requiring  treatment  with  lead  acetate 
and  sulphuretted  hydrogen  to  free  it  from  colouring  matter  and 
other  principles.  Kromayer  obtained  taraxacin  as  an  amor- 
phous bitter  mass.  The  milk-juico  contains  also  resin  and 
iaraxacerin,  C^fl'^0,  which  is  insoluble  in  water,  crystallizes 
from  hot  alcohol,  and  when  in  an  alcoholic  solution  has  an  acrid 
taste.    The  dry  root  yields  from  5  to  7  per  cent,  of  ash. 

Dandelion  root  collected  in  autumn  is  rich  in  inulin.  Dra- 
gendorflf  (1870)  obtained  from  the  root  collected  in  October 
24  per  cent,  of  inulin  and  a  little  sugar,  but  when  collected  in 
March  only  1*74  per  cent,  of  inulin  was  found,  and  about  18 
per  cent,  each  of  uncrystallizable  sugar  and  levuUnt  the  latter 
being  intermediate  between  inulin  and  sugar  in  having  the 
composition  of  inulin,  but  being  of  a  sweet  taste,  soluble  in 
cold  water,  and  without  influence  on  polarized  light.  Frick- 
hingep  (1840),  Widemann,  and  others  had  obtained  notable 
quantities  of  mannit  from  the  concentrated  juice  of  dandelion, 
butT.  and  H.  Smith  (1849)  proved  that  this  principle  does 
not  pre-exist,  and  that,  on  the  contrary,  it  is  a  product  resulting 
from  fermentation. 
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The  presence  of  fermentable  sagar  has  been  obserred  by 
most  investigators,  and  DragendorflPs  observations  confirm  the 
results  previously  obtained  by  Frickhinger,  Widemann,  and 
Overbrook,  that  the  sugar  predominates  in  the  spring  root,  and 
innlin  in  the  root  collected  in  autumn.  It  seems  to  follow 
therefrom  that  the  extraqt  and  other  preparations  made  from 
the  expressed  juice  or  by  treating  the  autumn  root  with  cold 
water  should  be  more  efficacious  and  less  loaded  with  inert 
matters  (sugar,  &c.)  than  tliose  obtained  from  the  spring 
root.  Old  extract  of  taraxacum  sometimes  contains  granular 
crystals  of  calcium  lactate  (Ludwig,  1861);  the  lactic  acid  is 
probably  produced  from  inosit,  which,  according  to  Marm^ 
(1864),  exists  in  the  leaven  and  stalks  of  dandelion,  but  is  not 
found  in  the  root.  (Stille  and  Maisch,)  The  fresh  plant, 
which  is  used  in  Europe  as  a  salad,  has  been  analysed  by 
H.  Storer  and  6.  Lewis,  who  found  it  to  consist  of  Water 
85*54,  Nitrogenous  substances  2*81,  Fat  0*69,  Non-nitrogen- 
ous extractive  7*45,  Cellulose  1*52,  Ash  1*90.  In  the  dried 
plant  they  found  Nitrogen  3*11,  Carbohydrates  51*52  per 
cent.  {Konig,  Nahrungs  MitteL) 

Substitutes  for  I'araxacum. 

Launaea  pinnatifida,  Cass,,  Wight  IlL,t,  133,  a  native 
of  the  sandy  coasts  of  India,  is  much  used  at  Goa  as  a  substitute 
for  Taraxacum  under  the  name  of  Ahnirao,  The  plant  has  a  fili- 
form, procumbent  stem  bearing  roots  and  leaves  here  and 
there  ;  leaves  crowded,  sinuate-pinnatifid,  lobes  obtuse  or  sub- 
acute ;  peduncles  rather  shorter  than  the  leaf,  having  at  the 
top  scaly  bracts  which  are  scarious  on  the  margin.  The 
roots  are  fleshy,  about  the  size  of  a  crowquill,  and  6  to  8 
inches  long  ;  when  fresh  they  are  yellowisK-white.  A  section 
shows  a  yellow  central  fibro- vascular  column,  containing  very 
large  fenestrated  vessels  arranged  in  a  radiating  manner  Be- 
yond the  radii  the  parenchyma  is  loaded  with  large  colourless 
bodies  of  irregular  size  and  shape,  which  gi'adually  diminish  in 
number  towards   the   cortex,   where  the   parenchyma  is  not 
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occupied  by  them  The  cellular  structure  is  delicate  and  the 
cells  large.  These  bodies  appear  to  be  cells  distended  by  some 
solid  nearly  transparent  matter  (inulin  ?)  as  they  correspond  in 
form  and  position  with  neighbouring  empty  cells.  In  Bombay 
under  the  name  of  Patkri  it  is  given  to  buffaloes  to  promote 
the  secretion  of  milk.  Murray  refers  the  Ban-k£h6  of  Sind  to 
this  plant,  but  his  description  agrees  better  with  that  of 
Laun^ea  nudieaulis,  Less.  He  says  the  juice  of  the  Ban-kahd^ 
called  Ehee^khawa,  is  used  as  a  soporific  for  children  in  doses 
of  half  a  massa,  and  is  externally  applied  in  rheumatic  affec* 
tions  combined  with  the  oil  of  Pongamia  glabra  or  the  juice  of 
the  leaves  of  Vitex  leucoxylon. 

Lactuca  Heyneana,  DC,  Wight  Ic.,i.  1146,  is  also 

used  as  a  substitute  for  Taraxacum,  and  is  called  by  the  Por- 
tuguese Taraxaco. 

Stnilia  SOnchifolia,  DG.j  Rheede  Hart.  Mai,  9.  t  68, 
appears  to  be  used  all  over  India  much  in  the  same  manner  as 
Taraxacum.  Bumphius  figures  it,  and  says  that  the  Portu<- 
guese  call  it  Erva  de  Figado,  i.e.,  hepatis  herba.  It  is  the  Muel- 
schevi  of  Bheede,  who  says — "  Decoctum  antifebrile  est  etasth- 
maticum^  snccus  ventris  sedat  fluctus  cum  saccharo  assump- 
tus.     Contrita  cum  butyro  apostemata  maturat  et  aperit." 

K  8onch\folia  is  the  Sadamandi  of  Western  India,  the 
Shudimudi  of  Bengal,  the  Eadoo-para  of  Ceylon,  where  it  is 
used  as  a  sudorific,  and  we  have  received  it  from  Oawnpore 
under  the  name  of  Hiran'khuri.  It  is  a  very  common  weed 
of  cultivation,  and  may  be  found  in  every  Indian  garden. 

Sonchus  oleraceus,  Idnn,,  Wight  Ic.  M141,  the  Milk 
Thistle  of  the  English  and  Laiteron  of  the  French,  is  used  in 
decoction  as  a  laxative  and  emollient  drink  in  chronic  affec- 
tions of  the  digestive  organs.  Dr.  F.  Landry  (Med,  Bullet^^^ 
1888)  bas  pointed  out  that  the  inspissated  juice,  given  inter- 
nally  in  doses  of  12  to  25  centigrams,  is  an  active  hydrogogue 
cathartic  acting  on  the  liver,  duodenum  and  colon.  Like  elate- 
rium,  it  produces  copious  watery  stools,  and  would  appear  likely 
to  be   useful  in  ascites  and  hydrothorax.     Its  administration 
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i*eqaires  watching^  as  like  senna  it  causes  griping  and  like  aloes 
tenesmus.  Dr.  Landry  suggests  its  combination  with  mannai 
anise  and  carbonate  of  magnesia;  or  with  stimulants  and 
aromatics,  (Pharm.  Journ.^  Sept  1888.)  This  weed  is  common 
in  many  parts  of  India  in  fields  and  cultivated  places. 

Some  plants  of  minor  importance  used  medicinally  and 
belonging  to  this  Order  are : — 

EchinopS  echinatus,  J5C.,  the  Utati  of  Sanskrit 
writers  and  the  XJtkatara  of  the  bazars.  It  is  a  thistle^like 
plant  1  to  2  feet  high,  with  pinnatifid  spinous  leaves,  the 
under  surface  of  which  is  cottony.  The  flower  heads  are 
about  1  inch  in  diameter  and  armed  with  many  stout  spines. 
The  root  is  tapering  and  of  a  whitish  brown  colour.  The 
drug  is  considered  to  be  tonic  and  diuretic.  It  is  bitter  and 
appears  to  us  to  have  much  the  same  properties  as  the  Carduus 
henedictus  of  Europa 

Dicoma  tomentosa,  Oass.,  Wight Ic,  t.lUO.  Vern.— 
Navananji-cha-pala  {Belgaum).  An  erect  much-branched 
annual,  10  to  18  inches  high,  clothed  with  white  cottony  wool ; 
leaves  sessile  linear  or  linear-obovate,  obtuse  or  acute,  quite 
entire^  cottony,  1  to  3  inches  long;  heads  sub-axillary,  in- 
volucre bracts,  i  to  |  in.,  subulate,  spinescent,  straight,  glab-^ 
reus,  shining ;  achenes  broad  and  short,  J  in.  long,  turbinate, 
densely  silky ;  pappus  shining,  elastic,  brash-like.  The  herb 
is  strongly  bitter,  and  is  used  in  the  neighbourhood  of  Belgaum 
as  a  febrifuge,  especially  in  the  febrile  attacks  to  which  women 
are  subject  after  childbirth.  Dr.  Peters,  of  the  Bombay 
Medical  Service,  first  brought  to  notice  the  use  of  this  plant 
medicinally  by  the  natives. 

Notonia  grandiflora,  DC,  Veless.  Ic.  8el  iv.,  t  61; 
Wight  Ic.  t,  484.  Syn.— Cacalia  Kleinia,  Herb.  Madras.  The 
Wind^r-roti  of  the  Mahrattas,  was  named  by  DeCandoUe 
after  Mr.  Benjamin  Noton  of  Bombay,  who  first  met  with  it 
on  the  Nilgiris  ;  it  is  also  found  upon  high  rocky  precipices 
in  the  Deocan.  In  1860,  Dr.  A.  Gibson  brought  forward  this 
plant  as  a  preventive  of  hydrophobia.     The  mode  of  admin* 
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stration  is  as  follows  :  about  foar  ounces  of  the  freshly  gathered 
sterns^  infused  in  a  pint  of  cold  water  for  a  nighty  yield  in 
the  mornings  when  pressedi  a  quantity  of  viscid  greenish  juice, 
which  being  mixed  with  the  water,  is  taken  at  a  draught.  In 
the  evening  a  further  quantity  of  the  juice,  made  up  into 
boluses  with  flour,  is  taken.  These  medicines  are  directed 
to  be  repeated  for  three  successive  days.  The  Editor  of  the 
Pharma/^opcBia  of  India  says  that  from  official  documents 
placed  at  his  disposal,  it  appears  that  the  remedy  has  been 
tried  in  numerous  cases ;  but  as  at  the  time  of  the  infliction  of 
the  wound,  caustic  was  applied  Jocally  in  the  majority  of  cases, 
it  is  difficult  to  determine  how  far  the  Notonia  operated,  if  at 
all,  as  a  prophylactic.     {Phar.  of  India,  p.  126.) 

An  extract  of  the  herb  was  tried  by  the  late  Dr.  Haines  and 
one  of  us  on  dogs,  and  afterwards  at  the  European  Hospital  in 
Bombay  (1864).  In  one  drachm  doses  it  had  a  feebly  aperient 
action ;  no  other  eflect  was  observed.  The  dried  plant  was  for 
a  tiipe  issued  to  medical  officers  in  Government  employ,  but  no 
further  information  as  to  its  properties  would  appear  to  have 
been  obtained.  N.  grandijiora  is  a  shrub,  fleshy,  smooth  ; 
stem  thick,  round,  marked  with  the  scars  of  fallen  leaves ; 
leaves  oblong  or  ovate,  entire ;  flowers  terminal,  corymbose. 
few,  pale  yellow.  The  dry  stems,  which  are  white,  soft  and 
fragile,  yield  an  abundant  greenish  extract. 

Tagetes  erecta,  Lmrh.  Bot.  Mag.  t.  150.  French  Mari- 
gold (Eng.),  (Eillet  d'Inde,  Rose  d' Inde  (Fr.),  Makhmal> 
6ul-j6feri  (ffind.),  Rojiacha  phdl  {Mar.),  is  quite  naturalized  in 
India.  One  tola  of  the  juice  of  the  petals  heated  with  an  equal 
quantity  of  melted  butter  is  given  daily  for  three  days  as  a 
remedy  for.  bleeding  piles ;  they  are  considered  to  have  a  puri- 
fying action  upon  the  blood.  The  flowers  of  this  plant  are  much 
used  for  making  garlands  to  hang  over  doorways  on  festive 
occasions.  Rojia  (rose),  the  name  current  on  the  Western  Coast, 
was  probably  introduced  with  the  plant  by  the  Portuguese,  with 
whom  it  appears  to  represent  the  Rosa  de  ouro  or  golden  rose, 
which  the  Pope  usually  blesses  at  mass  on  a  Sunday  in  Lent. 
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Aiiaphalis  neelgeniana,  JDO,,  Prodr.  vi    272,  and 

other  species  are  used  on  the  Nilgiris  for  cnt  wounds.  The 
leaves  are  covered  with  woolly  down,  and  are  called  by  the 
natives  Kaat^plasfer  or  country  plaster.  The  fresh  leaves  are 
bruised  and  applied  to  the  wound  under  a  rag. 

The  flowers  of  Carduus  nutans,  Linn.  Reieh.  le.  FL 
Germ.  L  146,  Vem. — Kanchari,  are  employed  as  a  febrifuge  in 
Sind  and  in  the  Punjab. 

Calendula  officinalis,  Linn.  The  pot  Marigold  (J^.), 
Souci  des  jardins  {Fr.),  BoL  Mag.  i.  3204,  a  native  of  the 
Mediterranean  Coasts,  formerly  esteemed  as  a  domestic  remedy, 
is  found  as  a  weed  of  cultivation  in  Northern  India. 


CAMP  ANUL  ACE^ 

LOBELIA  NICOTIANiEFOLIA,  H^yne. 

Fig.— Wight  III.,  t.  185.    Wild  Tobacco  (Eng). 

Hab. — Bombay  to  Travancore,  CJeylon.    The  plant. 

Vernacular. — Dhavala  {Mar.),  Kattu  popillay  {Tarn.),  Adavi- 
pogaku  {Tel.),  Kadahogesappu  (Can.). 

History,  Uses,  &C. — This  Lobelia  was  first  described 
by  Heyne>  who  found  it  near  Bangalore*  We  have  met  with 
no  mention  of  the  pktft  in  native  medical  works^  but  the  Marathi 
name  appears  to  be  o(  Sanskrit  origin  and  to  signify  "  white/' 
probably  in  allusion  ^  the  colour  of  the  flowers.  Graham 
{Bombay  Plants)  ETtates  that  the  dried  stalks^  which  are  hollow 
in  the  centre,  are  sold  in  the  bazar  at  Mahableshwar^  and  used 
as  Koluri  horns  for  collecting  her&  of  cattle  and  scaring 
wolves.  In  the  Concan  a  kind  of  rustic  pipe  called  gfwr  (p&nv&) 
is  made  from  them.  In  the  Pharmacopceia  of  India  an  infusioa 
of  the  leaves  is  said  to  be  used  as  an  antispasmodic.  The  dry 
herb  when  handled  is  extremely  acrid,  the  dust  irritating  the 
throat  and  nostrils.     It  is  called  wild  tobacco  among  the  Tamils 
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«nd  is  regarded  by  the  natives  as  poisonous  wherever  the 
plant  grows.  Physiological  experiments  conducted  by  Herr 
von  Rosen  at  Dorpat  have  shown  that  this  plant  has  pro- 
perties  exactly  similar  to  those  of  Lobelia  infiata.  The  physio- 
logical action  of  poisonous  doses  of  lobelia  upon  the  carnivora 
and  upon  man  is  to  canse  death  by  paralysing  the  respiratory 
centre.  .  Small  doses  first  raise  and  then  depress  the  blood  pres- 
sure ;  large  doses  paralyse  the  vasomotor  centre  and  the  peri- 
pheral ends  of  the  vagi.  {Atiwood.)  The  effects  produced  by 
lobelia  on  man  have  been  carefully  studied  by  Barallier  of 
Toulon,  who  found  that  alter  taking  an  infusion  of  1  grain  of 
the  leaves  in  400  grains  of  water,  he  felt  a  burning  and  rawness 
in  the  fauces,  headache,  and  a  sensation  of  constriction  beneath 
the  sternum;  his  pulse  became  weak,  slow  and  intermittent» 
and  there  was  diuresis.  Larger  doses  produced  general  mas* 
cnlar  weakness,  vomiting,  difficult  breathing,  cardiac  depress 
sion,  reduction  of  temperature  and  dilatation  of  the  pupils. 
The  action  of  lobelia  is  therefore  similar  to  that  of  tobacco  and 
its  alkaloid  nicotine*  {BaralUer,  De$  effete  physiol.,  ^c,  de  la 
Lobelia  infiata.  Butt,  de  Therap,,  Ixvi. ) 

The  chief  medicinal  value  of  lobelia  is  in  the  treatment  of 
asthma,  whether  the  disease  be  purely  spasmodic  or  associated 
with  pulmonary  emphysema,  chronic  bronchitis,  heart  disease, 
&c.  It  eliminates  from  the  attack  the  bronchial  spasm,  which 
in  the  first-named  affection  constitutes  the  whole  disease,  and  in 
the  others  is  a  complication  only.  A  fluid  drachm  of  the  tinc- 
ture should  be  given  every  hour,  or,  if  the  symptoms  are 
urgent,  every  half  hour,  until  relief  is  obtained,  or  the 
characteristic  effects  of  the  medicine  are  produced.  Its  efficacy 
in  other  diseases^  as  in  ivhooping  cough,  will  depend  mainly 
upon  the  predominance  of  the  nervous  element  in  them. 
Whenever  dyspnoea  is  due  to  inflammatory  changes  in  the 
bronchia,  or  to  the  presence  in  these  tubes  of  secreted  matters, 
rather  than  to  spasm,  lobelia  displays  special  virtues  that 
entitle  it  to  be  preferred  before  numerous  *'  expectorants.'^  It 
is  of  no  more  advantage  in  inflammatory  laryngitis  than  various 
other  nanseants  and  emetics,  but  it  is  decidedly  more  effica- 
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cions  in  spasmodic  laryngitis  than  most  other  remedies  of  the 
same  class.  In  almost  all  cases  in  which  distress  in  breathing 
arises  from  a  want  of  proper  balance  between  the  lungs  and 
the  hearty  this  medicine  affords  relief;  as,  for  instance,  when 
the  lungs  are  congested  by  mitral  obstruction  and  there  is  a 
tendency  to  oedema  of  those  organs;  and,  again,  when  the 
lungs  are  themselves  diseased  so  as  to  interfere  with  the  cardiac 
circulation,  as  occasionally  happens  even  in  tuberculous 
consumption.     (Stille  and  Maisoh.) 

Description. — The  leaves  resemble  those  of  the  tobacco; 
they  are  finely  serrated  and  covered  with  simple  hairs.  The 
lower  part  of  the  stem  is  woody,  an  inch  and  a  half  or  more  in 
diameter,  and  almost  solid ;  the  upper  portion  is  a  hollow  tube 
euding  in  a  crowded  head  of  flower  spikes;  the  latter  are 
about  a  foot  in  length,  and  when  the  plant  is  in  fruit,  are 
thickly  set  with  globular  capsules  about  the  size  of  a  pea,  to 
which  a  portion  of  the  dry  flower  is  often  adherent;  the  cap- 
sules are  two-celled,  each  cell  containing  a  fleshy  placenta. 
The  seeds  are  numerous  and  very  small  (l-50th  of  an  inch  in 
length),  oval,  flattened,  of  a  light  brown  colour,  and  marked 
with  delicate  lines.  Several  small  tubercles  surround  the  site 
of  the  placental  attachment. 

The  whole  plant  when  dry  is  studded  with  small  spots  of 
resinous  exudation,  and  is  hot  and  acrid  to  the  taste.  The 
leaves  and  aerial  parts  of  the  fresh  plant  ezude  a  white  latex 
when  broken. 

Chemical  composition. — Herrvon  Rosen's  examination  of  the 
plant,  supplied  by  one  of  us,  showed  it  to  contain  two  alkaloids; 
this  led  to  a  re-exiamination  of  Lobelia  inflataj  with  the  resalt 
that  two  similar  alkaloids  were  found  to  be  present  in  the 
latter  plant.  The  discovery  of  von  Rosen  has  been  confirmed 
by  J.  U.  and  0.  G.  Lloyd  (Pharm.  Rtmdschau,  1887),  but  they 
describe  the  alkaloids  somewhat  differently  ;  one,  for  which 
they  appropriate  the  name  Lobeline,  was  obtained  as  a  colour- 
less and  odourless  amorphous  substance,  non-hygroscopic,  and 
apparently  not  affected  by  air ;  slightly  soluble  in  water,  and 
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readily  soluble  in  alcohol^  chloroform,  ether,  benzol  and  carbon 
bisulphide.  Its  salts  are  most  powerful  emetics,  producing 
emesis  without  disagreeable  after  symptoms. 

The  other  alkaloid  Inflatine  was  obtained  in  large  colour- 
less, odourless  and  tastoless  crystals,  insoluble  in  water  or 
glycerine,  but  soluble  in  carbon  bisulphide,  benzol,  chloroform, 
ether  and  alcohol. 

Therapeutically  inflatine  has  no  apparent  importance.  In 
spite  of  the  statements  of  previous  workers,  no  volatile  or 
liquid  base  was  met  with  by  the  authors,  and  it  would  seem 
probable  that  the  supposed  liquid  alkaloid  previously  observed 
was  a  mixture  of  lobpliue,  inflatine  and  oil. 


ERICACEiE. 

GAULTHERIA  FRAGRANTISSIMA,  fVall. 

Fig. — Wall,  in  As.  Research,  xiii.,  397;  Wight  Ic.  tt, 
1195—96;  Bot.  Mag.  1984.    Indian  Wintergreen  {Eng.). 

Hab. — Hills  of  India,  Burma  and  Ceylon.  The  essential 
oil. 

Vemaculau — Gandapuro  (Jav.). 

History,  Uses,  &C. — This  ramous  shrub  with  thick 
coriaceous  leaves,  white  flowers  and  blue  berries,  inhabits  the 
grassy  hills  and  affords  an  essential  oil  nearly  identical  with 
that  of  GauUheria  procumbens  {Ca/nadian  Winter  Oreen). 
Mr.  Broughton,  the  late  Government  Quinologist  at  the  Nil* 
giris,  in  a  report  to  the  Madras  Government  on  the  subject  of 
this  oil,  says:— ''The  oil  from  this  source  contains  less  of 
the  peculiar  hydrocarbon  which  forms  a  natural  and  consider- 
able admixture  with  the  Canadian  oil,  and  therefore  is  some- 
what superior  in  quality  to  the  latter.  The  commercial  de- 
mand for  the  oil  is  not,  however,  considerable  enough  to  make 
its  occurrence  in    India  of  much  direct  importance. 
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'*It  occurred  to  me  in  1869  that  methyl-salicylic  acid  would, 
however,  under  suitable  treatment^  furnish  carboHo  acid 
according  to  a  decomposition  described  by  Gerhardt.  After  a 
few  experiments  I  was  successful  in  preparing  considerable 
quantities  of  pure  carbolic  acid.  The  method  of  manufacture 
is  as  follows:  — The  oil  is  heated  with  a  dilute  solution  of 
caustic  alkali,  by  which  means  it  is  saponified  and  dissolved, 
methylic  alcohol' of  great  purity  being  liberated.  The  solution 
of  the  oil  is  then  decomposed  by  any  mineral  acid,  when 
beautiful  crystals  of  salicylic  acid  are  formed.  These  are 
.gathered,  squeezed,  and  dried.  They  are  then  mixed  with 
common  quicklime  or  sand,  and  distilled  in  an  iron  retort ; 
carbolic  acid  of  great  purity,  and  crystallizing  with  the  greatest 
readiness,  passes  into  the  receiver.  This  acid  is  equal  to  the 
purest  kind  obtained  from  coal  tar,  and  employed  in  medicine* 
It,  of  course,  possesses  all  the  qualities  which  have  rendered  this 
substance  almost  indispensable  in  modem  medical  and  surgical 
practice.    {Pharm.  Journ.f  Oct,  1871.) 

The  shrub  has  no  vernacular  name  on  the  Nilgiris,  and  does 
not  appear  to  be  used  by  the  natives  except  the  berries  which 
are  eaten  by  the  Badagas.  The  Oandapuro  of  Java  ( Ainslie, 
McU,  Ind.  ii.  106)  is  referred  to  an  Andromeda,  and  it  is  inter- 
esting to  notice  that  on  the  authority  of  Dr.  Horsfield,  the 
volatile  oil  was  used  by  the  natives  in  rheumatic  affections. 
Dr.  de  Vrij  obtained  a  considerable  quantity  of  oil  from  the 
leaves  of  two  Javanese  species,  G.  leucocarpa  and  G.  punctata, 
and  this  was  found  by  Kohler  to  be  identical  with  Canadian 
Wintergreen  oil. 

Wintergreen  oil  is  used  as  a  flavouring  agent  qn  account  of 
its  agreeable  odour.  It  is  a  convenient  antiseptic,  a  drop  or 
two  of  the  oil  will  preserve  a  bottle-full  of  gum  or  of  ink  from 
mould  for  several  months,  and  it  is  a  useful  adjunct  to  hypoder- 
mic injections  and  other  pharmaceutical  preparations.  In 
large  doses  it  produces  the  same  effect  as  other  aromatic 
essential  oils.  The  large  proportion  of  methyl  salicylate  con- 
tained in  the  oil  naturally  led  to  its  employment  in  rheumat- 
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inn.  It  was  apparently  first  used  for  this  purpose  by  Mr. 
CJaaamayor  of  Brooklyn,  N.  Y.  [EfhemerU^  i.  30),  and  next 
by  Dr.  Kinnicutt  of  New  York  (Med.  Record,  xxii.  605). 
Twelye  cases  of  acute  articular  rheumatism  treated  by  the 
latter  gaye  an  average  duration  of  the  pyrexia  of  3}  days ;  of 
the  joint  pains,  4\  days  j  of  the  stay  in  hospital,  24^  days. 
The  oil  was  given  at  first  in  doses  of  10  minims  every  two 
hours  until  eight  doses  had  been  taken,  and  afterwards  the 
doses  were  increased  as  well  as  their  frequency.  The  reporter 
believes  that  his  cases  presented  less  than  the  usual  proportion 
of  heart-complications ;  but  if  so,  the  oil  must  differ  in  its  effects 
from  its  active  element,  salicylic  acid.  Dr.  Austin  Flint  (Phila* 
Med.  Times,  xiii.,  846,)  and  Dr.  Gottheil  {Med,  Becord,  xxiv., 
258,)  have  reported  analogous  results.  Dr.  "Waring  {Brit  Med. 
Journ.,  June  6th,  1885)  suggests  the  Indian  oil  for  use  tts  a 
stimulant,  carminative  and  antiseptic. 

Dr.  Oharteris,  after  experimenting  on  the  comparative  action 
of  natural  and  artificial  salicylic  acid,  concludes  that  the  rest- 
lessnesS)  confusion,  delirium  and  retarded  convalescence  at- 
tendant on  the  use  of  the  acid  and  its  sodium  salt  in  acute 
rheumatism  is  due  to  the  impurities  of  the  acid  prepared  from 
coal-tar,  and  that  natural  salicylic  acid  and  its  salts  are  -much 
safer  remedies  {Brit.  Med.  Journ.,  Nov.  1889). 

Description. — Oil  of  gfauitheria  is  usually  of  a  reddish 
colour,  but  may  be  obtained  colourless  by  rectification.  Ac- 
cording to  L  E.  Leonard  (1884),  the  colour  is  usually  due  to 
the  presence  of  a  little  iron,  and  is  readily  removed  by  ci^io 
acid.  It  has  a  strong  and  agreeable  aromatic  odour  and  a 
sweetish,  warm,  aromatic  taste,  and  begins  to  boil  at  a  little 
above  200**  C.  Its  specific  gravity  is  1'180  at  15®  C.  Occa- 
sionally, oil  of  gaultheria  is  lighter  (!•  i70),  in  consequence  of 
containing  a  light  hydrocarbon,  but  the  extent  of  this  variation 
has  not  been  fully  determined.  The  oil  is  neutral  or  faintly 
acid  to  test-paper ;  has  a  slight  dextrogyre  rotation,  and  dis- 
solves readily  in  alcohol  and  but  to  a  small  degree  in  water ; 
the  solutions  acquire  a  dark-purple  colour  on  the  addition  of 
ferric  chloride.     The  pure-oil  is  not  coloured  on  the  addition  of 
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strong  nifcric  acid^  but  soon  congeals  into  colourless  crystals  of 
a  nitro-compound.  A  solid  crystalline  mass  is  also  obtained 
pn  agitating  the  oil  with  concentrated  solution  of  potassa  or 
soda.  (StilU  and  Maisch.)  The  Nilgiri  oil  has  a  sp.gr.  of 
1*087  at  16*5^  and  has  no  action  on  polarized  light. 

Chemical  composition, — Procter  (1842)  recognized  the  pre- 
sence in  this  oil  of  salicylic  acid.  Oahours  subsequently  (1843) 
proved  it  to  consist  to  the  amouut  of  about  90  per  cent,  of 
methylsalicylic  acid  (methyl  salicylate  or  mono-methylsalicylic 
ether),  CH'C'H^O^  100  grains  of  the  oil  contains  81  grains 
of  salicylic  acid.  Pare  methyl  salicylate  is  a  colourless  oil,  has 
the  specific  gravity  of  1*18,  boils  at  222**  C.  (Cahours),  and 
forms  crystalline  compounds  with  the  alkalies.  The  remain- 
ing constituent  of  oil  of  wintergreen — of  which  Pettigrew 
(1884)  obtained  only  0*3  per  cent. — is  gaultkerilene,  a  colour- 
less thin  hydrocarbon  of  the  formula  C'^H*^  boiling  at  160^ 
C,  and  having  a  strong  peculiar  odour,  described  as  pepper- 
like by  Cahours.  Trimble  and  Schroeter  determined  the 
hydrocarbon  to  be  a  sesquiterpene  of  the  formula  C**H^*,  and 
obtained  crystals  similar  to  benzoic  acid  from  the  oil. 

Commerce. — The  leaves  yield  more  oil  in  the  fine  weather, 
from  January  to  April,  than  at  other  times  of  the  year ;  but 
owing  to  the  sluggishness  with  which  it  comes  over  in  the 
still,  it  could  not  be  sold  for  much  less  than  Rs.  6  per  pound. 
The  preparation  of  carbolic  acid  from  the  oil  to  compete  with 
that  from  coal  tar  is  out  of  the  question  at  the  present  time 
but  it  mighty  with  advantage,  be  used  in  making  salicylic  acid 
reducing  the  price  of  the  natural  acid  which  is  quoted  in 
London  at  2$.  Qd.  per  ounce. 

PLUMBAGINEiE. 

PLUMBAGO  ZEYLANICA,  Lmn. 
Fig.— 'Eheede  Sort.  Mai.  x., i,  8;  Wight  III,  t.  179. 
Hab. — Throughout  India,     The  root. 
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PLUMBAGO  ROSEA,  Linn. 

Pig — Rheede  Hori.  Mai  «.,  t.  9 ;  Bot.  Mag,  tt.  230,5363, 
Hab. — Sikkim,  Khasia  wild  7     Cultivated  in  India* 

FamocttZar.— Ohitrak,  Chita  (J5rirwi.),Chitra  (Ouz.),  Chitraka 
(Afar.),  Chita  {Beng.),  Chitri  {Can.),  Chittira  (  Tarn.),  Chitra, 
Agnimata  {Tel.),  Kotn-veli  {Afal.),  P.  rosea  beara  the  same 
nftmes  with  the  addition  of  the  adjective  red. 

History,  Uses,  &C. — These  plants,  in  Sanskrit 
Chitraka,  are  described  as  digestive,  light,  astringent,  hot  and 
appetizing ;  a  remedy  for  dyspepsia,  pileSy  leprosy,  anasarca, 
worms,  congh,  phlegm,  wind  and  biliousness.  In  the  Nighantas, 
among  other  synonyms,  they  bear  the  names  D^runa,  Dahana, 
and  Agni,  in  allosion  to  their  barning  and  acrid  properties. ' 
P.  zeylanica  is  mnch  used  as  a  stimulant  adjunct  to  other  pre- 
parations, in  the  form  of  a  combination  called  Trimada,  consist- 
ing of  Plumbago  root,  B^berang  (fruit  of  Embelia  Bibes),  and 
Nagarmoth  (tubers  of  Cyperus  pertenuis).  It  enters  into  the 
composition  of  numerous  medicines  for  dyspepsia.  The  follow- 
ing is  an  illustration:  Take  of  Plumbago  root,  Rock  salt, 
Chebulic  myrobalans  and  long  pepper,  equal  parts;  powder 
and  mix.  Dose  about  40  grains.  {Ohakradatta.)  A  favourite 
medicine  for  flatulence  is  an  old  prescription  of  Susruta's 
called  Shaddharanayoga.  It  is  a  powder  composed  of  equal^ 
parts  of  the  following  substances:  Plumbago  root,  seeds  of 
Holarrhena  antidysentericaj  roots  of  Cissampelos  Pereiraj  of 
Pierorrhiza  Kurroa  and  Aeonitum  heterophyllum,  Chebnlio 
myrobalans*  Dose  abont  1  drachm.  The  root  of  P.  %eylamica 
is  said  to  exercise  a  beneficial  effect  on  piles,  in  which  disease  it 
is  given  in  various  combinations.  One  mode  of  administering 
it  is  as  follows : — An  earthen  jar  or  pot  is  lined  in  its  interior 
with  a  paste  of  the  root,  and  curdled  milk  (dadhi)  or  Kanjika 
(rice  vinegar)  is  prepared  in  this  pot.  Plumbago  root  reduced 
to  a  paste  is  applied  to  abscesses  with  the  object  of  open- 
ing them.    It  enters  also  into  the  composition  of  several  prepara- 
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tions  nsed  as  caustics*  Religions  meBdicants  attending  fairs 
use  the  root  for  the  purpose  of  raising  sores  D{)on  their  bodies 
in  order  to  obtain  pity  and  alms.  In  the  Concan  the  following 
formula  is  used: — Ohitrak  root,  Emblic  myrobalans,  small 
black  myrobalans  (Bal-hartaki)^  Long  pepper,  Pepper  root, 
Bhubarb  and  Bock  salt.  Powder  and  give  6  mashas  ^90 
grains)  with  hot  water  every  night  at  bed-time  in  flatulenoe 
with  rheumatic  pains. . 

In  paralysis,  the  bark,  with  Crataeva  bark,  Indian  elm  bark 

(Vavali),  Wild  Moringa  bark,  and  the  bark  of  Vitex  trifoUa, 

is  boiled  in  one  part  of  white,  and  two  of  black  mustard  oil 

and  applied,     Mahometan  writers  treat  of  the  drug  under  the 

name  of  Shitaraj,  a  corruption  of  the  Indian  name  Chitrak ;  they 

describe  it  as  caustic  and  vesicant,  an  expellant  of  phlegmatic 

humors ;  useful  in  rheumatism  and  spleen,  digestive ;  it  also 

causes  abortion.     For  external  administration  it  is  made  into  a 

paste  with  milk,  vinegar  or  salt  and  water.     Such  a  paste  may 

be  applied  externally  in  leprosy  and  other  skin  diseases  of  an 

obstinate  character,  and  be  allowed  to  remain  until  a  blister 

has  formed.     In  rheumatism  it  should  be  removed  after  15  to 

20  minutes.     When  administered  internally  the  dose  is  one 

dirhem.   Mir  Muhammad  Husain  speaks  of  several  kinds  of 

Shitaraj,  and  says  one  of  them  11   the  Lib^diydn  or  Lffadiydn 

of  the    Greeks.      Bhazes   describes  two    kinds,  Indian   and 

Syrian,* 

The  Shltaraj  of  Mahometan  writers  must,  therefore,  be  con- 
sidered to  refer  to  the  genus  Plumbago,  and  not  to  any  particu- 
lar species.  P.  zeylanica  is  mentioned  by  several  European 
Wi'iters  upon  Indian  drugs,  but  has  not  attracted  the  same 
fttnount  of  attention  as  .P.  rosea,  which  is  said  to  be  more 
active.  However,  this  may  l?e,  the  former  is  the  Chitrak  of 
the  native  physicians,  and  very  possibly  may  have  been  used 

*  Plumbago  europeea  is  considered  to  be  the  rpmokiov  of  Dioscorldet  by 
Sprengel.  \i$dhiop  orfel  Urrm  is  the  name  of  «  plant  mentioned  by 
Pliny  (25,  31),  which  has  not,  we  believe,  been  identified  by  European  writers 
with  Plumbago. 
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by  some  under  the  sappogition  that  it  was  the  root  of  P.  rosea. 
In  the  Pharmacopoeia  of  India,  Dr.  Oswald  is  said  to  have  em- 
ployed P.  zeylanica  in  the  treatment  of  intermittents  with  good 
effect.  It  acts  as  a  powerful  sadorific.  In  many  parta  of  India 
the  root  is  one  of  the  most  important  drugs  of  the  itinerant 
herbalist;  it  is  also  sold  by  all  druggists.  Ainslie,  speaking  of 
P.  rosea,  remarks, — "The  bruised  root  of  this  plant  is,  in  its 
natural  state,  acrid  and  stimulating,  but  when  tempered  with  a 
little  bland  oil^  it  is  used  as  an  external  application  in  rhenmat-ic 
and  paralytic  affections ;  it  is  also  prescribed  internally  in  small 
doses  for  the  same  complaints,  in  combination  with  some  other 
simple  powder.'*     [Mat.  lad.,  IL,  p.  37y.) 

O'Shaughnessy,  who  instituted  a  series  of  trials  with  the  root 
as  a  Tesicant,  has  expressed  a  very  favourable  opinion  of  it 
as  a  cheap  substitute  for  cantharides.  Dr.  Waring  thinks  less 
favourably  of  it;  he  found  that  it  caused  more  pain  than  an 
ordinary  blister,  and  that  the  resulting  vesication  was  less 
uniform,  and  not  always  easily  healed.  From  what  we  have 
seen  of  its  use,  we  are  inclined  to  support  Dr.  Waring's  opinion. 
Given  internally  in  large  doses,  Plumbago  root  acts  as  a  nar- 
cotico-irritant  poison.  In  small  doses  it  acts  first  as  a  power- 
ful stimulant  of  the  mucous  membrane  of  the  digestive 
organs,  and  after  absorption,  as  a  stimulant  of  the  excretory 
glandular  organs.  Its  action  is  well  worthy  of  accurate  scien- 
tific investigation* 

Description. — The  roots  of  P.  zaylavica  are  from  i  to 
2  or  more  inches  in  diameter,  seldom  branched.  When  dry, 
the  external  surface  of  the  bark  is  of  a  dark  reddish  brown 
colour,  somewhat  shrivelled,  and  marked  here  and  there  by 
small  warty  projections  ;  internally  it  is  brown  and  striated  ; 
the  fracture  is  short ;  the  taste  acrid  and  biting.  Wood  hard, 
reddish,  close-grained.  A  section  of  the  fresh  bark  when  mag- 
nified shows  numerous  bundles  of  bright  yellow  stone  cells 
forming  an  irregular  aone  towards  the  inner  part  of  the  middle 
layer  of  the  bark.  The  cells  of  the  parenchyma  are  large  and 
contain  much  starch.     In  the  dried  root  the  yellow  plumbagin 
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is  seen  in  the  cell  walls  bolh  of  the  parenchyme  and  the  'woody' 
tissue,  but  not  in  a  crystalline  form.  {Fltickiger  and  Oeroek.) 
The  root  of  P.  rosea  has  a  similar  structure,  but  is  much 
smaller. 

Ohemical  compositwn, — ^The  activity   of  the   drug  depends 
upon  the  presence   of .  plumhagin.     This  acrid   principle  w«b 
first   separated   by    Dulong  from  the   root  of  P.   europma  by 
repeatedly  boiling  the  ethereal  extract  with  water,  whence  it 
was  deposited  on  cooling,  and  purified  by  crystallization  from 
alcohol    or   ether-alcohol.     Plumbagin  crystallizes  in  delicate 
needles  or.  prisms,  often  grouped    in  tufts  ;  has  a   styptic  sac- 
charine taste,  with  acrid  biting  after  taste  ;  melts  very  easily, 
and.  partly  volatilises   unaltered  when    heated.     It  is   neutral, 
nearly  insoluble  in  cold,  more  soluble  in  boiling  water,  very- 
sol  able  in  alcohol  and  ether.     It  dissolves  with   yellow  colour 
in   strong    sulphuric  and    fuming  nitric  acid,  and  is    precipi- 
tated by  water  in  yellow  fiocks.     Alkalies  change  the  colour 
of  the  solution  to  a  fine  cherry-red ;  acids  restore  the  yeUow 
colour.     FUickiger    (1887)   examined  the  root   of  P.  zeylanica 
supplied   by  one  of  us,  and   found  that  plumbagin  could    be 
obtained  by  submittincr  it  to  steam,  when  the  latter  is  carried 
off  bj  the  water,  from  which  it  can  be  separated  by  shaking 
with  ether.     On  evaporating  the  ether  fine  crystalline  tufts  of 
plumbagin  of  a  bright  orange  colour  are  obtained  ;  they  have  a 
peculiar  odour  and  an  intensely  acrid,  but  not  bitter  taste. 
On  heating  them  but  very  moderately,  they  are  volatilized ; 
they  readily  dissolve  in  alkaline  solutions  and  impart  to  them 
a  red  colour,  but  at  the  same  time  the  plumbagin  is  altered, 
probably  by  oxidation.     The  yield  is  very  small,  from  about 
50    lbs.    of  root   only    31    grains   of  raw   plumbagin   could 
be  obtained.     Professor   Fliickiger  found   the  proportion  of 
plumbagin   in   P.   europoea  to   be  about   the  same  as  in  P. 
zeylanica.     An  acid  was  also  separated  from  the  root  by  dis- 
tillation.    M.   GreshoflF,  who  has  been  investigating  the  che- 
mistry  of  the   medicinal  plants  of  Java   {Meded,  uit   S'lands 
Plant,    VII.,   p.   55,  Batavia,  1890,)  is  of  opinion   that  the 
roots  (supposed  to  be  from  Eauwolfia  serpentina)  examined  by 
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Wefers  Bettiuk  (Haaxmans  Tydsch.,  Jan.,  1888,)  were  really 
those  of  Plumbago  rosea.  Prof.  Bettink  extracted  with  chloro- 
form a  yellow  crystalline  principle,  apparently  the  plombagin 
of  Dulong,  which  on  crystallization  from  hot  water  and  several 
times  from  alcohol  was  obtained  in  needles  melting  at  72^  C, 
and  showing  the  composition  C^^H^'O^.  It  was  with  diflSculty 
soluble  in  water,  bat  easily  soluble  in  chloroform,  benzol,  car- 
bon bisulphide  and  glacial  acetic  acid.  On  careful  heating  it  sub- 
limed, the  yield  was  about  0*2  per  cent.  The  principle  somewhat 
resembled  Jnglone  and  possessed  anthelmintic  properties. 

A  farther  examination  P.  europwa  made  in  1889  by  Prof. 
Fliickiger  and  Mr.  T.  E.  Gerock,  showed  that  plumbagin  is  not 
contained  in  the  aerial  parts  of  the  plant,  with  the  exception  of 
a  small  quantity  in  that  part  of  the  stem  which  is  near  the  root. 
They  found  the  root,  when  freshly  cut,  to  be  nearly  devoid  of 
colour,  but  on  exposure  it  immediately  assumed  a  yellow  hue, 
from  which  they  conclude  that  the  plumbagin  is  probably  the 
product  of  a  rapid  oxidation  of  some  primary  substance  contained 
in  the  plant.  In  the  dried  root  the  plumbagin  is  seen  in  the 
cell  walls  both  of  the  parenchyme  and  of  the  woody  tissue,  but 
not  in  a  crystalline  form.  We  have  submitted  to  steam  two 
cwts.  of  bazar  plumbago  root,  and  on  shaking  the  distillate  with 
ether  obtained  half  a  fluid  ounce  of  a  deep  yellow  oily  fluid 
having  a  peculiar  penetrating  odour.  On  cooling  it  artificially, 
a  few  colourless  crystals  formed,  which  redissolved  when  the  oil 
was  gently  warmed.  The  oil  floated  on  water,  and  the  mixture 
^as  unaSected  by  dilute  acids  and  alkalies  and  salts  of  iron,  lead, 
mercury  and  silver;  it  dissolved  readily  in  ether  and  bi-sulphide 
of  carbon,  and  to  a  small  extent  in  rectified  spirit.  It  struck  a 
reddish  colour,  without  dissolving  in  sulphuric  acid.  A  drop 
of  the  oil  in  a  watch  glass  was  solidified  by  passing  the  vapour 
of  ammonia  over  it.  Heating  on  a  water  bath  for  two  days 
was  not  sufficient  to  dissipate  the  whole  of  the  oil.  Heated  to 
250®  for  some  time  it  turned  reddish  brown,  and  a  yellowish  fatty 
body  was  given  off  and  occupied  the  higher  part  of  the  tube. 
A  few  drops  of  the  oil  smeared  upon  the  upper  part  of  the  arm 
was  not  vesicating,  and  occasioned  no  inconvenient  symptoms. 
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The  distillate,  from  which  the  oil  had  been  removed,  wa« 
strongly  acid;  it  was  neutralized  with  baryta.  The  barium 
salt  thus  obtained  treated  with  dilute  sulphuric  acid,  yielded 
after  agitation  with  ether  a  yellow  oily  principle  similar  to  that 
which  had  been  separated  from  the  distillate  by  ether.  There 
appears  to  have  been  no  plumbagin  in  this  root;  it  had  the 
usual  appearance  of  the  drug  as  met  with  in  commerce,  and 
when  received  was  quite  fresh  and  moist,  and  had  to  be  dried 
before  it  could  be  powdered.  Further  operations  upon  large 
quantities  of  the  fresh  and  dried  root  will  be  necessary  before 
the  nature  of  this  substance  can  be  determined,  for  at  present 
the  physical  properties  of  the  principle,  the  80<*called  plum- 
bagin, are  not  sufficiently  well  known  to  enable  one  to  posi- 
tively assert  whether  it  is  odourless  or  not,  while  its  chemical 
constitution  has  not  been  studied. 

Toxicology. —  Chevers  {Med,  Jurisp,,  p.  252,)  refers  to  two 
fatal  cases  of  poisoning  from  the  internal  administration  of  the 
root ;  one  of  these  was  homicidal. 

In  Madras  Phimbago  was  little  used  before  1882.  In  1882 
and  1883,  it  formed  12  per  cent,  of  the  oases  in  which  poison 
was  detected  in  Class  A  (Human  Gases,  Viscera  examined) ;  in 
1888,  two  cases  in  51  were  detected;  and  in  1889,  two  in  101. 
In  Glass  B  (Suspected  Attempts  to  Poison) ; in  1883, one  in  eight; 
in  1884,  one  in  eight;  in  1885,  one  in  seven;  and  in  1887,  one 
in  two  of  the  poisons  detected  was  plumbago.  The  drug  had 
variously  been  administered  by  sorcerers  to  persons  accused  of 
theft,  or  as  an  abortifacient,  or  as  a  love  potion  to  women. 
The  symptoms  were  nausea,  vomiting,  and  burning  pain  in  the 
throat  and  inability  to  pass  urine.  The  aflfected  persons  were 
found  to  have  sore  mouths,  feeble  irregular  pulses  and  cold  skins. 
In  Bombay,  Dr.  Lyon  finds  plumbago  root  chiefly  used  for  the 
purpose  of  ciiusing  abortion.  With  this  object  it  is  sometimes 
given  internally,  but  is  usually  employed  as  a  local  irritant 
application  to  the  os  uteri,  a  portion  of  the  root  or  a  twig  of  the 
plant  being  pushed  into  the  vagina  and  sometimes  into  the 
uterus.  In  some  cases  the  cotton-covered  end  of  an  abortion 
stick  18  smeared  with  a  paste  made  from  the  powdered  roota. 


Digitized  by  VjOOQ IC 


PLUMBAGIHE^. 


335 


M 
(4 

M 

P4 


•-0 


bo 


o 
o 


03 

1 


09 

o 


50 

n 

*£ 
o 


o 

^ 
H 


o  a 
m 


6  g  « 


B 


o 

■0 

a 


R  •   P   o 
O   4)   v> 

11 

!•§ 
is 

ll 

^8 


04 

!  » 


s^i" 


--J 


:  JO  p  o  *;  5  *S  o  .is 


1^ 


i°g  S  o  *.*S^-^.2  ego 


oJp  I  >< 


50 
o-^  i**S'*'  ^  i^  5  2jc3  iJS 

*"  fi  P  <3  d  tfg     •==  SS  ^  ^ 


e« 


e« 


sg 


00 
00 


& 

p 


o 

p 


Digitized  by  VjOOQIC 


836 


PLUMBAOINBM 


a 

I 


•s 


•I 

a 

o 

i  " 


1^ 


■& 


E  9"3 


i 

s 


^         ^ 


d       =  »:S 


^  5  .:'«  2;  *  S  2 

«  »      S  p  S  •^-« 


rHrH(N©l^rH  ^ 


6  §1 


^  x>c 


>00  00  so  00  CO  00 


&• 

n 


I 


too  6  6  6 J^  6 
?3 


^ 


Digitized  by  VjOOQ IC 


PLUMBAQINEjS. 


337 


0  a  Q  ***w'  a  V         'S 
2"  «:s      S'S         o 


a  E  » 
-S5 


*^  *-  =^S^• 
^^3  «^^§  |.2 
a>  o  S  **  «- 

O  >  2  «  85  iJ^  o 

g  5  2  ^  flTs  «-r 
g  ^^  2^x>  I  S 

«>  o-§^ 
-»-  2  ^S  2 

«  ^  §  ^ 


08  ? 


(§ 


«§ 


11.-48 


Digitized  by  VjOOQ IC 


388 


PWMBAOINEM. 


a 

<3 


S-So 

t|] 

si's 

e     .S  «  eu 

«  «  8  ft. 

><s  V  o  ► 

Jlili'i 


OOs 


2'*'  9  S^S  * 


"S  ■»  '2 

d 

I 


CO 


I 
8 


"IS 


I 
r 


;! 


o 


o  o  >» 
QQJS 

I 


>3 


Digitized  by  VjOOQ IC 


PLUMBAOINE^. 


339 


js-a  s  a  «> 

Ji  s  ^  a 


ieo-a 


—    3    ^    H 

a»i*  a  P  u      '^  u    • 
o  o  c    -  ^ «  «  a 


2^  o  o. 


«  5  ©•*•  a-s  2 


^    Q.  *«    S    V    S^    S 


•I  i  SI 


f'si 


§S8 

V  9C  « 

»*  o  C 

•  «  s 

§5 1 
ill 


a 


S  2 


•1 

s=  .2  "S       b 

g  :s  ^  .2  3 


GO 


if 
11 

O    O 


n 


S 


-    t     °    o    »« 

«^   feS  &^ 
£>  ^    ®  5  «M  «»N   2 

^        '       C      P      4>     «J    tJ 

2    «  ^   «   g 
5  S  2  I  .1  I  •§ 

.rlilj^'i 


|i 

2-3 

p   " 


1^  - 

e      O 


S,  «    «    g   5 


Digitized  by  VjOOQ IC 


340  PBIMVLACEJE. 

Commerce. — The  root  is  sold  at  Rs.  4  to  5  per  rnaand  of 
37^  lbs.  The  Bombay  market  is  sapplied  from  Eattiawar  and 
Gazerat^  where  the  shrab  grows  to  a  mach  larger  size  than  it 
does  in  the  Concan. 


PEIMULACE^. 

DIONYSIA  DIAPENSIiEFOLIA,  Boiss. 

Fig.—Clu8iu8  Exot.  i.p.  199. 
Hab. — Persia.     The  plant. 
Vernacular. — Hamfima  {Arab.f  Ind,  Bazars). 

History,  Uses,  &C.--The  recent  discoyery  by  Mr.  E. 
M.  Holmes  of  the  botanical  scarce  of  Hamdma  ( Pharm.  Joum., 
1887,)  enables  us  better  to  understand  the  description  by  Dios- 
corides  of  the  amomon  of  the  Greeks,  His  chapter  w'fpl  dfmfiov 
has  always  puzzled  the  commentators;  it  has  an  hiatus 
in  the  middle;  there  are  several  doubtful  readings  in  the 
text,  and  a  paragraph  which  appears  to  have  got  into  it  by 
mistake.  In  the  edition  of  1529  we  read  <^vXXa  d*  ppvovia  (^fc.) 
ifjMia  and  in  the  same 'edition,  where  bryony  is  treated  of,  the 
word  is  printed  Ppv»v\a  in  the  usual  manner.  This  creates  a 
suspicion  that  the  true  text  may  have  had  moss,  and  not 
bryony ;  we  can  then  read  the  description  of  the  first  kind  of 
amomon  as  follows—"  Amomon  is  a  small  shrubby  plant 
{6afiv\<rKos)  like  a  bunch  of  intertwining  woody  stems ;  it  has  a 
small  flower  like  the  wallflower  (\(vk6iov)  ;  the  leaves  are  like 
those  of  moss ;  the  best  is  the  Armenian,  of  a  golden  tinge, 
with  reddish  yellow  stems,  sufficiently  fragrant.  This  would 
agree  very  well  with  the  characters  of  the  genus  Dionysia. 
IHoscorides  then  proceeds  to  describe  the  kind  found  in  Media, 
differing  somewhat  from  the  first,  and  smelling  like  peganon. 
So  far  the  Arabian  version  is  much  the  same  as  the  Greek  text, 
but  it  omits  the  next  paragraph  from  rov  dc  fF6vTiKov  to  'wtpvBpw, 
where  the  hiatus  occurs,  and  begins  the  description  of  the 
third  kind  thus — "  A  third  kind  is  the  Coptic,  *'  Ac,  evidently 
quite  a  different  drug  from  the  first  two. 
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Thronghont  tbe  remainder  of  the  chapter  the  Oreek  and  the 
Arabian  yersions  agree,  with  the  exception  that  the  latter  omits 
all  mention  of  AmomU. 

The  conclasion  of  the  chapter  in  Dioscorides  is  noteworthy  ; 
he  says — *'In  the  selection  of  these  articles  it  is  important  to 
avoid  broken  pieces,  and  to  choose  snch  specimens  as  have 
entire  branches  springing  from  a  single  root;"  this  is  appli- 
cable to  hamama,  but  not  to  cardamoms. 

Theophrastus  (9,  7,  1)  merely  mentions  cardamomon  and 
amomon  as  coming  from  Media.  Gelsus  (lib.  Y.)  mentions 
amomnm  and  cardamomum  as  ingredients  in  a  ^*  Malagma  ad- 
jecnr  dolens.^'  Pliuy  (13,  1,)  speaks  of  amomnm  as  an  Assy- 
rian shrub  with  a  white  flower,  from  which  a  costly  perfume 
was  made.  In  short  there  is  no  medical  description  of  the  drug 
except  by  Dioscorides. 

The  non-medical  classical  writers  mention  amomum,  but 
they  allude  to  it  in  a  vagne  way,  or  as  a  precious  perfume. 

In  Virgil's  third  Eclogue^  Damoetas  says  : — 

"  Qui  te,  Pollio,  amat,  veniat,  quo  te  quoque  gaudet : 
Mella  fluant  illi,  ferat  et  rubus  asper  amomum." 

Among  the  Arabians  Ibn  Sina  (Avicenna)  only  notices  one 
kind  of  Hamimi,  ^'Shajrat  kfinkood  min  khashab  mushabbak'* 
(a  plant  with  latticed  woody  branches,  the  first  kind  of  Dios- 
corides) ;  but  he  remarks  that  it  aflFords  a  sticky  exudation. 
Sheik  Dawood  of  Antioch,  who  wrote  A.  D.  1656,  says:  ''Ha- 
mdmd,  is  in  Greek  amomiya,  and  its  flowers  are  called  leukfiin, 
it  is  not  bruwaniya,  which  is  a  name  for  fashara.  The  plant 
consists  of  sticks  latticed  together  in  a  bunch  of  a  reddish- 
golden  colour,  acrid,  hot,  perfumed;  it  springs  from  a  single  root, 
hard,  perfumed ;  it  grows  in  Armenia  and  Tarsus,  and  a  kind 
of  it  in  Syria  is  greenish  and  small,  or  yellowish  and  fragile, 
both  spurious;  and  it  grows  in  the  month  of  Nisan  (April) ;  it 
has  reddish  flowers,  like  those  of  the  Wallflower  or  Sadaj.'^ 

The  Persian  writers  give  similar  descriptions,  but  that  of 
Haji  Zein  el  Attar  (A.  D.  1368)  is  more  original.  He  says: — 
*'  Ham^m&,  amimdn  or  amdman  in  Persian  Mahil&j  hot  and 
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dry  in  the  second  and  some  say  in  the  third  degree.  It  is  of 
two  kinds^  one  is  well-known,  and  is  called  in  Shiraz  mahilo* 
and  there  is  another  kind  like  Persiawashdn  (maiden-hair), 
and  like  it)  of  a  reddish  yellow  colour ;  the  leaves  are  green 
and  small,  and  the  flowers  yellow  and  small,  and  the  plant  is 
abont  a  span  high,  or  in  my  experience  less.  It  g^ows  on 
stones.  The  best  is  of  a  golden  colour  from  Armenia,  and  has  a 
sweet  smell/' 

Mr.  E.  M.  Holmes  has  found  in  the  Herbarium  of  the 
British  Museum  a  specimen  of  Dionysia  diapemuefoKa,  Boiss, 
bearing  an  inscription  in  the  handwriting  of  Kotschy,  which 
states  that  the  plant  grows  on  stones,  as  stated  by  Haji  Zein. 
He  has  also  ascertained  that  the  Persian  drug  is  aromatic ; 
possibly  Armenia  may  furnish  a  more  perfumed  plant  belong- 
ing to  the  same  genus.  We  see  nothing  in  the  description  of 
Dioscorides  to  connect  Amomon  with  Cardamomon.  On  the 
other  hand,  his  description  of  Cardamomon  is  very  short,  and 
such  as  he  would  naturally  give  of  an  article  so  well  known 
as  this  must  have  been  from  its  every-day  employment  by 
Asiatics  as  a  masticatory  and  spice.  In  addition  to  this,  he 
notices  a  use  of  cardamoms  peculiar  to  India,  namely,  as  a 
Uthontriptic  in  nephritis  and  dysuria.  The  description  of  Diosco- 
rides is  as  follows : — '^  Cardamomon  is  brought  from  Commagene 
(the  northern  province  of  Syria,  now  Camosh),  Armenia, 
and  the  Bosphorus,  but  it  is  produced  also  in  India  and  Arabia. 
Choose  that  which  is  tough,  well-filled,  closed ;  if  not  in  this 
state,  it  IS  too  old  and  has  lost  its  aroma.  The  taste  is  pungent 
and  somewhat  bitter. 

We  think  there  can  be  no  doubt  that  the  Greeks  were  well 
acquainted  with  Cardamons  through  their  intercourse  with 
Eastern  nations  long  before  the  time  of  Dioscorides,  although 
they  had  no  exact  information  as  to  their  source.  As  sug- 
gested by  Mr.  Holmes,  the  Amomis  of  Dioscorides  was  probably 
a  plant  having  the  same  characters  as  his  true  amomnm. 

The  Pontic  and  Coptic  kinds  were  probably  entirely  dififereat 
plants  used  as  substitutes.     We  must  also  bear  in  mind  that 
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plants  having  no  very  remarkable  properties  were  nsed  by  the 
ancients,  and  are  still  nsed  in  the  East^  as  ingredients  in  per-* 
fumes,  &C.9  from  some  superstitions  fancy  in  connection  with 
them. 

The-  Hamama  now  in  use  in  the  East  was  known  in  Europe 
as  Amomnm  in  the  14th  and  15th*  centuries,  and  is  figured 
by  Clusius  {Ewot.  Lib.  I.,  p.  199).  He  calls  it  Amomum 
spurium.  The  same  drug  was  found  in  use  in  Egypt  by 
Prosper  Alpinus,  1580-83.  Dr.  Leonhart  RauwolfF,  who 
travelled  in  the  East  (1573-76)  for  the  purpose  of  studying  the 
drugs  of  Dioscorides,  says  of  Amomum :  '^  Lastly  amongst  the 
rest  I  did  also  enquire  after  the  amomum  and  thought,  because 
they  were  near  unto  the  confines  of  Armenia  {%.  «.,  the  bazars 
of  Aleppo),  that  therefore  they  might  easily  have  it  by  the 
caravans  which  come  daily  from  those  parts,  yet  I  was 
forced  to  run  a  great  while  after  it,  till  at  leugth  I  got  a  little 
stock  thereof  in  one  shop.  They  call  it  by  the  name  of  Ha- 
mama. But  of  the  other  so-called  by  Dioscoridesy  which  is  like 
unto  it^  and  therefore  may  easily  be  taken  for  the  right  one^ 
they  had  a  great  deal.  These  two  small  shrubs,  although  they 
are  very  like  to  one  another,  yet  for  all  that  they  may  be  distin* 
guished  by  their  stalks  and  difierent  colours^  wherefore  Diosco* 
rides  bids  us  (if  we  will  not  be  imposed  upon)  to  pick  out  the 
bigger  and  smoother,  with  its  noble  seed,  and  to  leave  the 
small.  This  stalk  which  I  found  about  the  length  of  a  finger, 
is  almost  of  the  colour  of  the  bark  of  the  cinnamon  tree,  and 
also  in  its  acrimony  and  good  odour  (although  it  was  old)  still 
very  strong.  At  the  top  had  been  several  woody  stalks  close  to 
one  another,  whereon  I  believe  had  been  the  flowers  and  seeds. 
But  the  twigs  of  the  other  sort,  which  are  crooked  and  bended^ 
are  of  a  brown  colour,  which  at  the  top  divide  themselves 
into  other  less  ones  like  a  tree,  whereon  grow  several  stalks, 
with  little  heads  like  unto  the  Masaron,  or  Marvm  Syriacvm 
from  Crete,  wherein  is  no  great  strength  nor  odour."  {Ray*B 
OolUction  of  Curious  Travels  and  Voyages,  1693,  quoted 
By  0.  0.  Bell  in  a  letter  to  the  Pharm.  Joum.,  Jan.  28thi 
M88.) 
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Hamams  is  applied  as  a  poultice  to  boild  and  scorpion  stings^ 
&c.  Taken  internally  it  is  considered  sedative  and  is  thought 
to  promote  the  action  of  the  liyer  and  spleen  and  to  remove 
obstrnctions  in  those  organs.  It  is  also  prescribed  in  gout  and 
in  uterine  obstructions,  both  internallj  and  externally.  The 
dose  is  2  dirhems. 

Description.— The  following  is  Boissier's  description  of 
the  plant  (Diag.  Ser,  17,  p.  65) : — Densissime  et  late  csespitosa^ 
ramisob  folia  vetusta  dense  imbricata  oolumnaribus  ;  foliis 
minute  hirto-glandulosis,  planis,  sub-flabellatim  reticulato- 
venosis^  ovatis  et  oblongo-spathulatis,  basi  attenuatis  obtusis- 
simis,  integris  vel  obtuse  utrinque  1—2  crenatis;  pedunculis 
^ubnullis;rosul89  foliis  occultatis  vel  paulo  longioribus,  breviter 
exsertis;  1  rarius  2 — :3,  floris,  floribus  involucre  3 — 5  bracteato 
suffultis ;  bracteis  lineari-spathulatis^  obtusis,  integris,  calycem 
89qnantibus;  calyces  ad  f-partiti,  laciniis  lineari-spathulatis 
obtusis,  corollae  lutea9  glanduloso-hirtae,  tubo  calyce  quadruple 
longiore,  limbi  ampli  laciniis  ovatis  retusis.  Coepites  lati, 
8 — 4  poUices  elati,  folia  li — 2  lineas  longa,  calyx  2i  lineas, 
corolla  10 — 12  longa. 

Pedunculis  exsertis  et  involucre  affinis  D.  ecespitoscR,  sed  in 
hac  pedunculus  longus,  bracteae  majores  incisee,  calycis  lacinias 
acutae,  corollae  limbus  minor. 

The  seeds  of  Hamama  are  elliptic  or  subtriangular,  concave 
on  the  outer  side  and  bluntly  keeled  on  the  other;  brown  in 
colour,  and  rugulose  with  netted  markings.  The  average 
length  f^jtb  of  an  inch. 

CKemicdl  composition, — The  plant  contains  a  light  brown 
resin,  which  becomes  covered  with  a  glaucous  film  on  exposure 
to  the  air;  it  is  soluble  in  sulphuric  acid  and  in  aqueous 
alkaline  solutions  with  an  orange  colour.  The  taste  is  at  first 
pungent  and  warming,  afterwards  acrid,  with  a  sialogague 
action.  A  crystalline  body  is  separated  from  the  alooholic 
extract,  soluble  in  water,  and  responding  to  alkaloidal  tests, 
but  otherwise  acting  as  a  neutral  substance.  Some  tree  fiEvtty 
acids  are  also  removed  by  alcohol  from  the  plant.    The  seeds 
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examined  separately  yielded  to  ether  24  per  cent*  of  trown  fat, 
melting  at  29°  C.  'J'hia  fat  on  saponifies  tiou  yields  some 
fragrant  volatile  fatty  acid;  a  mixture  of  insoluble  fatty  acids 
melting  at  41°,  soluble  in  spirit  and  crystalline;  and  a  neutral, 
brown,  fluorescent  re^in. 

No  substance  like  cyclarain  was  found  in  the  infusion  of  the 
whole  herb.  The  seeds  contained  ammonia  from  the  decom- 
position of  the  albuminoids.  The  herb  afforded  ]6*9  per  cent., 
and  the  seeds  11*1  per  cent,  of  mineral  matter. 

ANAGALLIS  ARVENSIS^  Unn. 

Fig. — Eng.  Bot.  viii.  t.  529 ;  xxviy  L  1823.  Scarlet  Pimper- 
nel [Eng.)y   Mouron  rouge  (Ft,). 

Hab. —  Many  parts  of  India,  Europe,  Western  Asia.  The 
herb. 

Vemcbcular, —  Jonk-mari»  Jainghani  (Hind.), 

History,  Uses,  &C. —  Dioscorides  describes  two  kinds 
of  iwayoXXU,  the  male  with  red  flowers,  and  the  female  with  blue 
flowers.  According  to  him  the  herb  has  lenitive  properties, 
and  is  used  to  subdue  inflammation,  to  assist  in  the  extraction 
of  thorns  from  the  flesh,  and  in  the  cure  of  sores.  The  juice 
administered  through  the  nostrils  is  said  to  r?move  pituitous 
matters  from  the  head  and  relieve  toothache  ;  mixed  with  honey 
it  removes  films  from  the  eyes  and  improves  the  sight.  Given 
with  wine,  it  was  thought  to  be  an  antidote  for  the  poison  of 
the  viper;  it  was  also  prescribed  to  relieve  pain  in  the  kidneys 
and  liver,  and  to  promote  the  dispersion  of  dropsical  swellings. 

The  female  plant  was  supposed  to  care  prolapsim  ani  and  the 
male  plant  to  incite  that  disease.  Pliny  (25,  92)  speaks  of  the 
plant  to  the  same  effect.  The  Arabian  and  Persian  physicians 
repeat  the  words  of  Dioscorides  with  slight  additions  or  varia- 
tions, but  remark  that  large  doses  have  an  injurious  effect  upon 
ike  stomach ;  they  call  the  plant  An^ghdlis,  but  in  modern 
Arabic  it  is  known  as  Marijaneh.  The  old  European  physi- 
cians recommended  the  use  of  Anagallis  in  mania  and  melan- 
II.- 
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choly,  and  Quercitanus  made  it  a  speciality  in  his  treatment  of 
mania.  Ravenstein  and  Gwelin  record  cases  in  which  persons 
bitten  by  rabid  animals  were  cured  by  the  nse  of  this  berb;  it 
was  administered  internally  and  also  applied  to  the  bitten  part. 

Most  of  these  physicians  considered  it  to  be  an  etiicacions 
remedy  in  gout,  dropsy,  and  pulmonary  complaints.  Orfila 
places  Anagallis  among  the  nai*cotico-acrids,  and  gives  the 
following  account  of  its  effects  upon  animals  : — **  At  eight 
in  the  morning  three  drachms  of  the  extract  of  pimpernel, 
prepared  by  evaporating  in  a  water-bath  the  juice  of  the  fresh 
plant,  were  introduced  into  the  stomach  of  a  robust  dog.  At 
six  in  the  evening  he  was  dejected,  and  at  eleven  sensibility 
appeared  diminished.  The  next  morning,  at  six,  he  was  lying 
down,  apparently  dead,  and  might  be  displaced  like  a  mass  of 
inert  matter.  He  expired  half  an  hour  after.  The  mucous 
membrane  of  the  stomach  was  slightly  inflamed  ;  the  interior  of 
the  rectum  was  of  a  bright  red  colour  ;  the  ventricles  of  the 
heart  were  distended  by  black  coagulated  blood ;  the  lungs 
presented  sevei*al  livid  spots,  and  their  texture  was  preterna- 
turally  dense.  Two  drachms  of  the  same  extract,  applied  to 
the  cellular  tissue  of  a  dog's  thigh,  caused  death  in  twelve 
hours  with  the  same  symptoms  as  the  preceding.  M.  Gronier 
gave  to  horses  some  tolerably  strong  doses  of  the  decoction 
of  this  plant,  and  he  observed  almost  constantly  a  trembling  of 
the  muscles  of  the  posterior  extremities  as  well  as  those  of  the 
throat,  and  a  copious  flow  of  urine.  After  death  the  mucous 
membrane  of  the  stomach  was  found  inflamed/^ 

In  India,  Anagallis  is  used  as  a  fish-poison,  and  also  to  kill 
leeches,  which  sometimes  get  lodged  in  the  nostrils  of  those 
who  frequent  the  jungles  in  the  rainy  season.  Both  the  blue 
and  the  red  flowered  varieties  are  found  in  Western  India  ;  the 
blue  being  the  common  one  eastward. 

Description. — Root  small,  stem  branched  from  the 
lower  part,  often  dotted  with  purple,  more  or  less  procumbent, 
square.  Leaves  sessile,  ovate,  many-ribbed,  dotted  with 
purple  at  the  back.     Peduncles  angular,  longer  than  the  leaves. 
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twfstedand  recurved  aft^r  flowering.  Corolla  brigbt  scarlet, 
with  ft  riolet  coloured  mouth;  its  edges  fiuely  creuate,  or 
minutely  friuged  with  glands.  Fruit  pale  aud  transparent,  the 
size  of  a  pea.  Seeds  roughish.  The  plant  has  a  somewhat 
bitter  and  acrid  taste. 

Chemical  composition. — D;  Malapert  (1857)  has  shown  that 
tiie  poisonous  properties  of  the  plant  are  due  to  the  presence  of 
a  substauce  similar  to,  if  not  identical  with,  Sapaniti.  J.  A. 
Heiutzelmau  obtained  a  small  quantity  of  volatile  oil  from  the 
dry  herb,  and  found  it  of  a  strong  peculiar  odour  and  a  pun- 
gent aud  acid  tabte.  A  few  drops  produced  headache  and 
nausea  lasting  for  several  hodrs. 

CYCLAMEN  PERSICUM,  3/i7/er, 

Fig. — Bot.  May.,  i,  44.  Sow-bread  (Eay.),  Arlhauite, 
Pain  de  pourceau  (Fr.) 

Hab« — Persin.  Levant.     The  tubers. 
Vernacnloi'. — Bakhur-i-Miryam  {Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  KvKkd^uvos^  a 
species  of  Cyclamen  is  mentioned  by  Greek  medical  writers, 
which  F6e  considers  to  have  been  0.  hedercefolium,  Ait.,  and 
Littr^  C  grcecam,  Lam.  :  it  was  also  called  Ix^voOrjpov,  *«  fish* 
taker,"  from  its  being  used  to  kill  fish,  aud  according  to  Theo- 
phrastas  was  used  as  a  love  charm.  It  is  described  as  having 
emetic,  pui'gative  and  hydrogogue  properties,  aud  was  consi- 
dered to  be  useful  as  au  emraenagogue,  as  an  antidote  to  the 
poison  of  snakes,  and  when  locally  applied,  as  a  resolvent  of 
tumours..  The  juice  was  blown  into  the  nose  to  purge  the 
brain ;  mixed  with  wine  it  is  said  to  have  intoxicating  proper- 
ties. The  plant  was  supposed  to  cause  pregnant  women  to 
abort  if  they  walked  over  it,  and  the  dried  root  was  worn  by 
men  as  an  amulet  to  protect  them  against  spells.  Pliny  (25, 
67)  calls  it  CyclarainoB,  and  states  that  it  is  known  in  Italy  as 
Tuber  terras  ;  he  repeats  much  of  what  Dioscorides  says  about 
its  medicinal   properties.     The  Arabian  physicians  under  the 
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names  of  Artanitha  and  BakLdr  Miryam  reproduce  what  Dios- 
corides  has  written  concerning  Cyclamen.  Persian  writers 
describe  the  Persian  plant  under  the  names  of  Azarbu  and 
Ghabak-ushadn,  and  state  that  it  is  a  kind  of  Artanitha.  The 
Indian  Mahometan  writers  follow  the  Arabs  and  Persians. 
The  different  species  of  Cyclamen  were  formerly  used  in 
Europe  on  account  of  their  emetic,  purgative,  and  diaretio- 
properties,  and  an  ointment  prepared  from  the  root  was  ap- 
plied to  the  abdomen  of  adults  to  produce  vomiting  or  purging, 
and  over  the  bladder  to  induce  diuresis ;  it  was  also  applied  to 
the  navel  of  children  suffering  from  intestinal  worms,  and  to 
scrofulous  tumours.  Bulliard  states  that  it  is  still  used  in  the 
north  of  France  as  a  purgative  and  often  produces  emesis,  cold 
sweats,  giddiness  and  convulsive  movements.  Pigs  are  said  to 
eat  the  root  with  impunity,  but  fish  are  easily  poisoned  by  it, 
and  frogs  sicken  and  die  after  a  few  days.  Schroff",  who 
has  experimented  with  cyclamin,  comes  to  the  following 
conclusions: — 1,  Cyclamin  does  not  act  upon  the  sound  skin  . 
2r  in  the  mouth  it  produces  a  very  unpleasant  sensation  and 
taste,  and  excites  salivation ;  3,  in  the  stomach  it  causes 
burning,  oppression,  nausea,  and  vomiting,  and  in  this  organ, 
as  in  the  intestine,  it  occasions  inflamniiati on ;  4,  in  the  con- 
nective tissue  it  excites  inflammation,  which  may  be  followed 
by  gangrene  :  5,  it  does  not  aflfect  the  brain,  spinal  marrow,  or 
nerves  ;  6,  it  salivates  men  when  not  taken  by  the  mouth,  but 
by  the  veins ;  7,  its  action  is  analogous  to  that  of  saponin. 
(8tilU  and  Maiseh.) 

Description • — These  plants  have  a  roundish,  tuberous, 
or  fleshy  root  stock,  from  the  upper  side  of  which  spring  the 
leaves  and  flowers,  sometimes  directly  from  the  top,  sometimes 
from  a  short  neck -like  stem.  The  leaves  are  roundish  or 
ovate,  with  a  deep  basal  sinus,  sometimes  angular  at  the  margins 
and  often  marbled  with  greyish  white.  The  flowers  have  the 
segments  of  the  corolla  turned  back.  The  capsule  is  five- 
valved,  and  after  flowering  the  scape  in  most  of  the  species 
coils  up  spirally  with  the  seed  vessel  in  the  centre,  bending 
itself  at  the  same  time  towards  the  ground.     Porta  considers 
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that  the  root  "  sao  circinato  bulbo  maliebrem  uterum  aflFabre 
deroonstrat  effigiatam/^ 

Chemicai  composition, — The  activity  of  the  plant  depends 
upon  a  principle  similar  to,  if  not  identical  with,  saponin.  Sala- 
din  (1830)  named  it  cjclamin.  It  has  a  bitter  acrid  taste, 
forms  a  soapy  mixture  with  water,  and  when  boiled  with  acids 
is  converted  into  glucose  and  a  resinous  substance  which  has 
been  named  cyclamiretin.  Pish  poi'^oned  by  it  die  asphyxiated 
through  imperfect  respiration.     (Omelin,  15,  343;  16,  200.) 


MYRSINEiE. 

EMBELIA   RIBES,  Bvrm. 
Fig.— Bwrm.  FL  Ind.,  t.  23;  Lam.  III.,  i.  138. 

Hab. — Throughout  India.     The  berries. 

Vernacular. — Viranga,  V&yvirang,  Bubirang(B'/72c?.),  Birauga 
(Beng,),  Vivadinga  (Mar,),  Vayvirang  (Guz.),  Vayu-vilangara 
{Tarn.,  Tel.),  V^yubilaga  (Can.). 

History,  Uses,  &C. — The  Sanskrit  name  is  Vidanga;  it 
has  many  synonyms,  such  as  Vrisha-nasana,  *' destroyer  of  the 
enemy  '^  (worm) ;  Suchitra-vija  and  Chitra-tan  dula,  "  having 
variogated  seeds. '^  Susruta  describes  the  fruit  as  anthelmin- 
tic, alterative  and  tonic,  and  recommends  its  use  along 
with  liquorice  root  for  the  purpose  of  strengthening  the  body 
and  preventing  the  effect^  of  age.  In  the  Nighantas  it  is 
described  as  bitter,  pungent,  hot,  astringent,  appetizing  and 
light ;  useful  for  the  removal  of  abdominal  pains,  worms,  wind 
and  skin  diseases.  The  berries  enter  into  the  composition 
of  several  applications  for  ringworm  and  other  skin  diseases. 

Under  the  names  of  Birang-i-Kabuli  and  Biranj-i-Kabu)( 
notices  of  the  drug  will  be  found  in  Mahometan  works.  The 
hakims  consider  it  to  be  attennant  and  a  purgative  of  phleg* 
matic  humours;  also  a  valuable  anthelmintic,  especially 
against  tapeworms.     Ibn  Sina  describes  it  as  a  strong  anthel- 
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mintio.  M(r  Muhammad  Husaui  notices  that  it  turns  the 
urine  red.  He  fixes  the  dose  at  three  dirhems  of  the  powder, 
and  directs  it  to  be  given  with  fresh  milk.  Bheede  figures  a 
plant  which  appears  to  be  Embelia  robttsta,  and  states  that  the- 
seeds  kill  worms.  Ainslie  has  the  following  short  notice  of 
it: — **Babreng  is  the  Iliudooie  name  of  a  vermifuge  seed» 
common^  I  have  been  given  to  understand,  in  the  higher  pro- 
vinces of  Bengal,  the  Sanskrit  name  of  which  is  Ghitratan- 
doola.  What  the  plant  is  I  know  not."  Roxburgh  gives  a 
full  botanical  description  of  the  plant,  and  remarks  that  the 
berries  are  used  to  adulterate  pepper.  Royle  notices  their 
aperient  properties.  Vayvirang  is  iu  high  repute  as  an  an- 
thelmintic among  the  country  people,  especially  in  cases  of 
tapeworm,  a  disorder  common  among  the  Native  Christians  of 
the  Coast.  The  dose  is  a  teaspoouful  of  the  powder  twice  a 
day  for  a  child,  and  a  dessertspoonful  for  an  adult ;  it  can 
hardly  be  called  purgative ;  the  taste  is  rather  pleasant, 
slightly  astringent,  and  faintly  aromatic.  The  worm  is 
expelled  dead.  A  purgative  should  be  given  to  prepare  the 
patient  for  the  drug.  It  is  a  common  practice  to  put  a  few 
berries  of  this  plant  in  the  milk  that  is  given  to  young 
children  ;  they  are  supposed  to  prevent  flatulence. 

Recently  Dr.  Harris  (Lancet,  July  23r(/,  1887)  has  dii^ected 
attention  to  the  value  of  this  drug  as  a  remedy  for  tapeworm. 
He  states  that  he  has  administered  it  for  several  years  with 
good  results  to  natives  of  India  and  Kuropenns ;  he  gives  one  to 
four  drachms  with  milk  and  curds^ early  in  the  morning. 

Description. — The  fruit  is  globular,  of  a  dull  red,  and 
grows  in  large  bunches ;  it  is  rather  smaller  than  a  pepper- 
corn. The  dried  fruit  has  the  five  partite  calyx  and  stalk 
often  attached  ;  the  outer  shell  is  striated  from  the  base  to  the 
apex,  where  there  is  a  small  beak ;  its  colour  is  reddish  brown, 
marked  with  dark  spots  ;  inside  the  outer  shell  is  the  seed, 
enveloped  in  a  delicate  membrane,  on  removing  which  a  cup- 
like  hollow  is  seen  opposite  the  insertion  of  the  stalk.  The 
0eed  is  horoy,  of  a  reddish  colour,  and  its  external  surface 
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appears  to  be  covered  with  spots  of  white  mildew  :  this  appear- 
ance however,  with  the  aid  of  a  lens,  is  seen  to  be  doe  to  a 
delicate  crystalline  efflorescence.  If  kept  for  any  tiine  the 
cater  shell  of  the  frait  becomes  much  darker.  Prom  the  rapi*- 
dity  with  which  this  change  takes  place,  we  would  suppose  the 
quality  of  the  drug  to  be  not  affected  by  it. 

Chemical  composition, — Warden  (Pharm.  Joum.,  Jan,  1888) 
separated  from  the  fruit  a  substance  in  the  form  of  brilliant 
golden  spangles  having  the  properties  of  an  acid,  which,  with 
caustic  soda,  potash  and  ammonia,  gave  wine-red  solutions. 

He  obtained  crystalline  compounds  of  this  acid  with  soda, 
potash  and  ammonia,  and  provisionally  named  it  Embelic 
acid.  In  a  further  communication  to  the  same  Journal 
(Oct.  20th,  1888),  he  says:— "The  embelic  acid  used  for 
ultimate  analysis  was  repeatedly  crystallized  from  absolute 
alcohol,  and  the  soft  crystalline  mass  thus  obtained  strongly 
pressed  between  layers  of  cloth  to  remove  mother-liquor. 
The  resulting  cake  was  freed  from  alcohol  by  exposure  to 
air,  reduced  to  powder,  and  finally  dried  at  100®  C.  in  the 
water  oven  for  some  hours. 

On  combustion  with  cupric  oxide  in  a  current  of  oxygen  in 
an  open  tube,  the  following  results  were  obtained  :■— 

A— -2696  gram  gave  -6920  gram  00«  and  '2808  gram  H«0. 

B— -2534         „  -6606        „        „        -2106      „     H«0. 

From  these  figures  the  following  percentage  composition  ia 
deduced : — 

Carbon.        Hydrojren.        Oxygen. 

A  70000  9-495  20  405 

B  70019  9-234  20747 

Mean    70009  9364  20627 

These  percentages  lead  to  the  formula  C*H**0*,  as  is  seen  by 
the  following  comparison  : — 

Theory.  Found. 

9    equiv.  of  carbon 108    70129  70009 

14  „       hydrogen 14      9090  9864 

9  „       oxygen 32    20  781  20*627 

164  lOOOOO  100*000 
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.  In  order  to  determine  the  molecalar  formula^  compounds  of 
silver  and  lead  wicli  embelic  acid  were  examined.  In  preparing 
the  metallic  salts  of  embelic  acid^  as  the  acid  is  insoluble 
in  water,  alcoholic  solutions  neutralized  with  ammonia — any 
excess  of  ammonia  being  driven  off  by  prolonged  boiling — 
were  mixed  with  hot  alcoholic  solutions  of  silver  and  lead. 
The  resulting  precipitates  were  allowed  to  subside,  washed 
with  water  by  decantation,  thrown  on  a  filter  and  washed 
with  alcohol,  then  with  ether,  thirdly  with  water,  and  finally 
again  with  alcohol  and  ether.  The  precipitates  were  very 
difficult  to  wash,  owing  to  caking,  and  during  the  operation  a 
certain  amount  of  decomposition  appeared  to  occur.  Thus,  in 
preparing  the  lead  and  silver  salts,  after  mixing  the  solution 
of  embelic  acid  with  an  excess  of  the  metallic  solution,  the 
supernatant  liquid,  when  the  precipitate  had  subsided,  was 
colourless ;  but  on  washing  the  precipitate  with  alcohol  and 
ether,  the  filtrate  was  coloured  yellow,  and  after  prolonged 
washing  with  water,  the  filtrates  aftorded  evidence  of  the  pre- 
sence of  silver  or  lead,  and  then  when  alcohol  and  ether  were 
used  for  the  final  rinsings  the  filtrates  were  again  coloured 
yellow. 

Ignition  of  the  silver  salt,  after  having  been  dried  at  100°  C, 
indicated  that  it  contained  40*653  per  cent,  of  the  metal^  which 
gives  264' 9  as  the  molecular  weight  of  the  salt,  and  158  as  the 
molecular  weight  of  the  acid,  the  acid  being  represented  by 
the  formula  HC^H'^O^  The  silver  salt  would  have  the  for- 
mula AgC^H'^O^,  which  requires  the  following  theoretical 
percentacre : — 

Carbon   41  432 

Hydrogen  4987 

Silver , 41302 

Oxygen  12'279 

The  composition  of  the  salt  as  determined  by  analysis 
afforded  the  following  percentages  : — 

Carbon * 41*544 

Hydrogen  5'557 

Silver 40  663 

Oxygen  12-246 
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r^o  analyses  of  the  lead  salt  afforded  37-781  and  87-810 
per  cent,  of  lead,  respectively^  wfaicb  gives  a  mean  percentage  of 
87-795  as  the  lead  content  of  the  salt.  Taking  the  lead  salt  to 
be  represented  by  the  formula  (C'H^O*)'Pb'',  its  theoretical 
percentage  composition  wonld  be — 

Carbon 42-154 

Hydrogen 6*074 

Lead 40282 

Oxygen 12-490 

while  the  actual  percentage  as  determined  by  analysis  gave 
the  following  figures  :— 

Carbon 48*545 

Hydrogen 5824 

Lead 37-795 

Oxygen 12-836 

A  comparison  of  the  theoretical  and  found  percentages  for 
the  silver  and  lead  salts  indicates  differences  which  can  only 
be  accounted  for  by  assuming  that  the  salts  were  partially 
decomposed  during  preparation. 

Embelicacid  was  found  to  have  a  melting  point  of  139'5^  C. 
to  140^0.  (uncorrected),  when  it  forms  a  deep  ruby  liquid. 
At  about  155^  C.  it  commences  to  decompose;  indications  of 
a  portion  having  sublimed  were  noted. 

The  following  colour  reactions  were  obtained  by  adding 
the  respective  re-agents  to  dilute  alcoholic  soktions  of  the 
acid  : — 

Ferric  chloride,  a  dirty  brownish-red  colour. 

Ferrous  sulphate,  brownish  colour. 

Chloride  of  zinc,  violet  colour. 

Phosphomolybdic  acid,  light  green  precipitate. 

Plumbic  acetatey  dirty  green  precipitate. 

Nitrate  of  silver,  dirty  reddish-brown  precipitate. 

Embelio  acid  is  insoluble  in  water,  and  is  not  decomposed 
by  being  boiled   with  dilute   sulphuric  or   hydrochloric   acid. 
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baits  of  embelic  acid  with  soda,  potaah  and  ammonia  were  pre. 
pared.  The  ammonia  salt  was  the  one  most  readily  obtained 
crystalline.  When  an  alcoholic  solution  of  embelic  acid  was 
mixed  with  strong  ammonia  in  excess,  and  the  deep  red 
resulting  liquid  allowed^  to  evaporate  spontaneously,  the  salt 
crystallized  in  large  needle-shaped  crystals  of  a  foxy  red  hue. 

The  ammonium  salt  was  found  to  be  effective  as  an  anthel- 
mintic for  taenia  in  doses  of  3  grains  for  children  and  6  grains 
or  more  for  adults.  It  would  appear  to  act  in  cases  in  which 
the  ordinary  taeniacides  fail.  The  best  method  of  administra- 
tion is  to  give  the  salt  with  a  little  honey  or  simple  syrup,  the 
drug  being  preceded  and  followed  by  cantor  oil.  The  ammo- 
nium salt  of  embelic  acid  possesses  one  very  important  advan- 
tc^ge  over  the  liquid  extract  of  male  fern — it  is  tasteless— and 
may  thus  prove  a  useful  addition  to  our  materia  medica. 

Lascelles  Scott  has  found  in  the  fruit  a  minute  quantity  of 
volatile  oil  with  a  spicy  flavour,  a  fixed  oil,  colouring  matters,  a 
resinoid  body,  an  alkaloid  of  a  yellowish  white  colour,  which 
he  has  named  Ohristembine,  and  a  tannin.  The  dried  fruit  as 
sold  in  the  Calcutta  bazars  is  generally  mixed  with  pepper 
corns,  and  the  volatile  oil  mentioned  by  Scott  may  be  due  to 
this  admixture. 

Commerce. — The  fruit  of  E.  robu/fta  is  collected  and  sold 
under  the  same  name  as  that  of  E,  Bibes,  Moodeen  Sheriff 
has  observed  two  varieties  of  the  drug  offered  for  sale  in 
Madras.  The  drug  has  lately  been  exported  to  Germany  to 
some  extent.     Value,  Rs.  2^  per  mauud  of  37^  lbs. 


SAPOTACE^, 

BASSIA  LATIFOLIA,  Boxb. 

Fig. — Boxb.  Cor.  PI,  t.  19;  Bedd.  Fl  Sylv.,  t.  41. 

Hab« — Central  India,    W.     Bengal   to    Western   Ghats, 
Kumaon,  Terai. 
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BASSIA  LONGIFOLIA.  Linn. 

Fig.— Wight  III,  t  147;  Bedd.  Fl.  8ylv.,  t,  42. 

Hab. — Malabar  Coast,  Ceylon.  The  flowers  and  oil  of  the 
seeds. 

Femacttiar.— Moha  (Eind.,  Mar.),  Maua  {Beng.),  Mahudo 
iOuz)^  niupai  (ra»».)f  Ippa-chettn  (Tel),  Ippa-gida  (Can.). 
B.  latifolia  is  sometimes  distinguished  by  the  addition  of  the 
adjective  *'  wild  '*  or  *'  forest.  " 

BASSIA  BUTYRACEA,  Boxh. 

Fig. — Boxh.  in  Asiatic  Besearches,  viii.  p.  499 — 502.  Indian 
butter  tree  (j&n^,). 

Hab. — Sub-tropical  Himalaya.     The  oil  of  the  seeds. 

Vernacular. — PhfilwSra,  Chi6ra,  Cheuli,  Obeuri  (Hind.), 
Telpot  (Lepcha.). 

History,  Uses,  &C* — These  trees  are  called  in  Sanskrit 
Madhuka,  Madhndruma,  "  honey  tree/'  Madhupushpa^  '*  honey 
flower/'  Madhusakha^  Madhasravas,  Gndapashpa  '*  sugar 
flower/'  andKoUphala,  or  *'  the  fruit  of  theKols/'  a  wild  tribe 
inhabiting  the  hills  and  forests  of  Central  India,  who  subsist^ 
to  a  great  extent,  upon  the  fleshy  flowers  which  they  collect 
and  dry.  The  milky  juice  of  the  bark>  Madhuka-sara,  is  de- 
scribed as  a  remedy  for  phlegm  and  rheumatism^  astringent 
and  a  promoter  of  suppuration ;  the  flowers  as  sweet,  strength- 
ening and  cooling;  the  fruit  as  cold^  sweet  and  strengthening ; 
it  is  thought  to  be  antibilious  and  anti-rheumatic^  and  useful  in 
leprosy  and  skin  diseases.  The  spirituous  liquor  prepared  from 
ihe  flowers  is  called  Madhu-m&dhavi  or  MadhV&Bava,  and  is 
described  by  Susruta  as  heating,  astringent^  tonic  and  appetiz- 
ing. .  The  flowers^  seeds  and  oil  obtained  from  them,  are 
more  or  \et\s  used  as  food  all  over  India,  and  in  many  districts 
form  a  very  important  addition  to  the  dietary  of  the  agricul- 
.toral  classes.     For  further  information  upon   this  subject   we 
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would  refer  our  readers  to  '*  The  Dictionary  of  Economic  Pro- 
ducts  of  India/'  by  Watt  (Vol.  I ,  p.  405—410).     Ibn  Batuta, 
who  visited  India  A.D.  1332,  mentions  ^j^  (Mahwa),  and 
remarks  that  the  flowers,  when  dried  in  the  sun,  taste  like  figs. 
The  Persians  have  named  these  trees  Darakht-uguUchakdn  on 
account  of  their  deciduous  flowers.     In  Guzerat  the  Mahome- 
tans manufacture  a  coarse  soap  from  the  oil  of  the  seeds  with 
soda   and  lime ;   this   soap  varies  in  price  according  to  the 
amount  of  oil  it  contains.     Medicinally,  Bassia  oil  is  used  as  an 
emollient  application  to  the  skin,  land  the  cake  as  a  detergent 
for  washing  the  hair,  and  also  as  an  emetic.     The   oil  of  B. 
butyracea,  known  as  Phulwa  butter,  may  be  used  in  the  prepara- 
tion  of  Ung.    Hydrarg.    Nitratis   in    the  same   manner    as 
Kokam  butter  (See  Oarcinia  indica).     The  bark  of  the  Bassias 
is  used  in  decoction  as  an  astringent.     From  the  flowers  a 
coarse  kind  of  molasses  may  be  prepared.     Bassia  spirit  when 
rectified  loses  its  offensive  odour,  and  may  be  used  for  pharma- 
ceutical purposes.     The  ordinary  native  distilled  spirit  is  very 
rich  in  fusel  oil :  one  of  us  found  as  much  as  *4  per  cent,  in  a 
sample  of  Mahwa  spirit.     In  the  Bengal  districts  in  which  the 
spirit  is  made,  the  fermentation  is  conducted  in  earthen  vessels 
containing  10  to  20  gallons  of  fluid,  10  to  20   seers  of   the 
flowers  being  a  charge.     The  jar  is  then  filled  up  with  spirit 
wash  and  water,  and  the  process  of  fermentation  occupies  from 
3  to  7  days,  depending  on  the  temperatnre.     The  stills  are  of 
the  rudest  description.      Molasses   and  other  materials  are 
sometimes  added  to  the  contents  of  the  vats.      The  amount  of 
spirit  obtained  varies  with  the  quality  of  the  flowers :  "Warden's 
experiments  would  indicate  that  on  an  average  one  maand 
will  yield  about  2' 1 2  gallons  of  London  proof  spirit  when 
treated  in  the  manner  usual  among  native  distillers.     In  some 
districts  a  composition  called  bakha  or  muli  is  added  to  the 
contents  of  the  fermenting  vats ;  it  is  stated  to  be  composed  of 
herbs  and  roots,  which  are  dried,  ground,  and  made  up  into  balls 
with  flour.    About  half  a  seer  (1  lb.)  is  added  to  one  mauud 
(80  lbs.)  of  raw  material.    In  certain  cases  dhatura,  nnx  yomica 
fieeds  and  other  poisonous  substances  are  added  to  these  balls. 
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The  use  of  bakha  has  been  prohibited  in  Government  distil. 
leries  in  Calcutta  and  its  suburbs.  For  further  information 
on  Mahwa  spirit,  we  would  refer  the  reader  to  the  report  of 
the  Commission  of  1883-84  on  the  excise  of  country  spirit  in 
Bengal.  A  kind  of  ^utta-percha  has  been  prepared  from  the 
milky  juice  of  B.  latifoUa^  which  ^as  the  consistence  of 
ordinary  gutta,  but  is  more  adhesive  and  hardema  much  more 
rapidly*  Used  alone  it  cannot  replace  the  gntta  of  commerce^ 
bat  mixed  with  an  equal  proportion  of  that  article,  it  may  be 
used  to  make  the  moulds  required  in  gal vanoplastic  operations  ; 
the  mixture  is  as  easily  manipulated  in  hot  water  as  ordinary 
Sfutta.  (Eeckel  and  Schlagdenhavffen.) 

Description. — Bassia  bark  is  thick  and  red  coloured, 
with  a  rough  brown  surface  and  astringent  taste.  The  trees 
produce  cream-coloured  flowers  in  March  and  April,  and  in 
August  a  reddish-yellow  fruit  from  1  to  2  inches  long,  which 
contains  from  1  to  4  seeds ;  these  are  light  brown,  about  1  \ 
inch  long  and  |  of  an  inch  broad,  irregularly  ovoid  in  shape, 
with  a  large  scar  on  one  side  and  a  ridge  on  the  other,  termi- 
nating in  two  slight  prominences;  the  shell  is  thin  and  brittle, 
and  the  seed  consists  of  two  large  oily  cotyledons,  easily  sepa- 
rated, white  when  fresh,  but  soon  turning  brown  when  kept. 
They  yield  a  greenish-yellow  oil,  which  becomes  a  solid  white 
mass  in  the  cold  weather;  that  of  B.  butyracea  remains  solid  at 
35°  C,  whereas  the  oils  of  B,  latifolia  and  B.  longifolia  melt  at 
25-3^  C. 

The  dried  flowers  at  a  little  distance  have  the  appearance  of 
raisins,  on  closer  inspection  they  are  seen  to  be  fleshy,  sticky, 
compressed,  hollow  bodies,  about  ^  of  an  inch  long,  and 
nearly  as  broad,  with  an  aperture  at  both  ends,  the  upper 
being  much  the  larger  and  serrated.  Upon  being  soaked  in 
,  water  they  assume  an  almost  globular  form,  and  the  numerous 
anthers  are  seen  attached  by  very  short  filaments  to  the  inside  of 
the  corolla.  The  taste  is  acid  and  sweet.  The  fleshy  substance 
of  the  corrolla,  which  is  about  -^  of  an  inch  in  thickness  and 
translucent,  consists  of  a  parenchyma  which  may  be  divided 
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into  two  portions:  an  outer  or  cortical,  consisting  of  smaller 
cells,  and  an  inner  consisting  of  large  cells ;  it  is  traversed,  by 
nnmeroos  bundles  of  spiral  vessels  ;  some  of  the  cells  contain 
crystalline  masses  of  sugar;  ail  of  them  granular  matter;  there 
is  no  starch. 

The  seeds  are  from  1  to  2  inches  long,  and  enclosed  in  a 
chestnut  coloured  thin  shell ;  they  have  a  peculiar  odour  and 
bitter  aromatic  taste.  The  latex  of  these  trees  is  a  milky 
liquid,  sticky  to  the  touch,  when  kept  it  developes  a  rancid 
sour  odour ;  it  contains,  besides  the  gutta-percha,  some  starch 
and  about  88  per  cent,  of  water. 

Ohemical  composition, — Bassia  flowers  have  been  examined 
by  Church  (1886),  who  found  them  to  have  the  following  com- 
position:— 

Cane  sugar    3' 2 

Inverted  sugar     ,  52'6 

Other  matters  sol.  in  water     7*2 

Cellulose   2*4 

Albuminous  substances 2*2 

Ash    4-8 

Water  at  100°  C 15'0 

Undetermined  matter 12*6 

MM.  A.  Riche  and  A.  R^mont  {Journ.  de  Pharm.  et  de 
Ohim.,  1880,)  found  in  the  flowers  of  B.  hiujifolia  60  per  cent- 
of  fermentable  sugars  and  8*50  per  cent,  of  crystallizable 
sugar.  

In  a  paper  read  before  the  Society  of  Ohemical  Industryi 

1887,  Mr.  H.  S.    Blsworthy  gave  the  composition   of  trade 

samples  of  the  flowers  of  B.  lattfolia : — 

Total 
Saooharote.     Inyeit  sugar.    Deitro-glacose.    Sugar. 

1.  Hyderabad       IM  400  ...  57-1 

2.  Jnbbulpore       4*6  41*4  ...  46«0 

3.  Guzerat  9*6  45*8  ...  64'9 
;    4.     Mirzapore          6*7                ...                 43-6          JO'S 
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The  seeds  of  B.  longifolia  have  been  examined  by  £. 
Valeata  (DingL  Polyt.  Journ.  ocli.,  461).  One  hundred  parts 
dried  at  lOO*'  C.  gave— 

Pat  (light  petroleum  extract)  51'14 

Matters  soluble  in  absolute  alcohol 78*3 

Tannin 212 

Bitter  principle  sol.  in  water    060 

Starch 007 

Vegetable  mucilage  1-65 

Albuminous  substances  soluble  in  water 3*60 

Extractive  substances  soluble  in  water   15*59' 

Insoluble  proteids ^ 4*40 

Total  ash 2-71 

Fibreandloss   10*29 


10000 
Ash  in  the  soluble  portion  0*95  per  cent. 
Total  proteids 8-00        „ 

For  the  extraction  of  the  fat^  light  petroleum  boiling  at 
40^ — 45®  was  used.  The  fet  has  a  yellow  colour  and  greasy  con- 
sistency ;  but  on  exposure  to  the  air  and  light  the  colour  dis- 
appears and  the  fat  soon  becomes  rancid.  It  has  a  specific 
gravity  of  0*9175  at  15^  melts  at  25^*3,  solidifies  at  17**-5— 
18^'5.  It  contains  considerable  quantities  of  free  fatty  acids, 
but  only  a  small  amount  of  glycerol.  One  gram  of  the  fat 
requires  192*3  mgrms.  of  KHO  for  the  complete  saponification 
of  the  fatty  acids.  It  is  partly  soluble  in  alcohol,  and  perfectly 
soluble  in  ether,  carbon  bisulphide^  benzene^  &c.  The  fatty 
acids  obtained  by  saponifying  the  fat  with  potash-ley,  and  de- 
composing the  resulting  soap  by  means  of  a  ten  per  cent,  solu- 
tion of  hydrochloric  acid,  have  a  white  colour^^and  pleasant 
odour  and  taste.  They  melt  at  89°-5,  solidify  at  38%  and 
dissolve  readily  in  alcohol.  According  to  Schadler  the  butter 
consists  of  80  per  cent,  of  stearin  and  20  per  cent,  of  olein ;  the 
author^  however,  found  that  it  contained  palmitin  and  olein.   • 
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The  ash  of  the  seeds  is  yellowish-white,  and  dissolves  almost 
completely  in  water.     It  gives  by  analysis — 
Silicic  acid  and  portion  insoluble  in 

nitric  acid 10'67 

Phosphoric  acid 15'47 

Sulphuric  acid 6*81 

Carbonic  anhydride 7'46 

Ferric  oxide  and  alumina    2*01 

Lime ^ 0-64 

Potash  with  tracer  of  »oda  66'68 

Moisture  and  loss 0'26 

—(Year-Book  of  Pharmacy y  1886,  p.  174.) 

According  to  MM.  E.  Heckel  and  F.  Schlagdenhanffen 
(Jottm.de  Pharm.  et  de  Chim.,  1889,)  the  latex  of  B.  IcUifolia 
has  the  following  composition  : — * 

Water    8740 

Acid  formic  (trace)  and  acid  acetic    ••       0*50 

in8oi.  in  water  ^666  {^f*";^^**^"^  •;••;;;;;   l;*ll 

Sol.  in  water  0172    {aZ.!?.  *°'^.^"™..::::::  0*017 

Sol.  in  alcohol resin  o    2*043 

Sol.  in  acetone    resin  ^   2*824 

Gutta-percha 1-803 

Ash 3-792 


100000 


The  gutta-percha  is  flesh-coloured,  tolerably  hard  at  ordi* 
nary  temperatures,  but  softens  when  worked  with  the  hand  and 
becomes  sticky;  dried  at  105^  C.  it  loses  about  60  per  cent,  of 
water;  strongly  pressed  and  dried  on  a  water-bath,  it  becomes 
light  brown,  gradually  hardens,  and  becomes  covered  with  a 
white  efflorescence,  which  dissolves  at  once  in.  chloroform  and 
bisulphide  of  carbon,  and  less  easily  in  cold  alcohol.  Boiling 
alcohol  and  acetone  dissolve  j  of  its  weight;  the  solution  filter- 
ed whilst  hot  deposits  a  grumous  mass,  without  any  trace  of 
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crystals.     The  alcohol  and  acetone  solations  when  concentraied 
afford  a  syrapj)  colourless,  transparent  fluids  which,  when  com- 
pletely dry,  presents  the  appearance  of  gum)  and  is  easily  pow- 
dered.    Concentrated  sulphuric  acid   colours   this   substance 
yellow  and  afterwards  brown  i^  the  addition  of  chloroform  does 
not  change  the  colour.     On  the  addition  of  a  trace  of  ferric 
chloride  to  this  mixture    and  allowing  it  to   stand,  a  rose- 
coloured  upper  layer  forms,   which  gradually  becomes  blue. 
This  reaction  much  resembles  that  of  cholesterine,  but  is  not 
due  to  the  presence  of  that  substance.     Heated  with  fuming 
nitric  acid,   picric  acid  is  not  formed;  concentrated  hydro- 
chloric acid,  caustic  potash  and  fused  potash  have  no  action  on 
it.     Warmed  in  a  test  tube  it  decomposes  slowly  and  does  not 
yield    any  crystalline  product  on  cooling.      Its   formula  is 
C®H '  ^0.    The  portion  insoluble  in  alcohol  and  acetone  has  the 
consistence  of  ordinary  gutta-percha,  but  is  more  adhesive,  and 
hardens  much  more  readily  than  that  substance.     On  combus- 
tion it  leaves  a  white  ash  consisting  of  sulphate  of  lime  with  a 
trace    of   chloride   and    phosphate  of   sodium.     {Meckel  and 
Schlagdenhauffen. ) 

We  find  the  bark  of  B.  longifoUa  to  contain  8  per  cent,  of 
caoutchouc,  extracted  by  benzol;  17  per  cent,  of  tannin, 
extracted  by  water ;  and  some  oxidized  tannin  removed  sub- 
sequently by  spirit  or  alkali.  The  bark  contains  starch  and 
rhomboid  crystals  of  calcium  oxalate,  and  leaves  9*42  per  cent, 
of  ash  when  burnt. 

The  bitter  principle  contained  in  the  seeds  is  probably 
saponin. 

Commerce, — ^No  definite  information  concerning  the  internal 
trade  in  the  flowers  is  obtainable,  but  its  value  has  been  esti- 
mated at  not  less  than  35  lakhs  of  rupees.  For  several  years 
large  quantities  were  exported  from  Bombay  to  France.  In 
1881-82,  the  exports  were  57,000  cwts.;  in  1882-83,  68,829 
cwts.,  valued  at  Rs.  1,61,317  ;  and  in  1883-84,  227,114  cwts., 
valued  at  Rs.  5,70,879.  In  1885  theii*  import  into  France  was 
prohibited  by  the  French  Government,  as  it  was  found  to 
materially  interfere  with  French  interests. 
II.— 46 
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The  oil  and  seeda  are  exported  to  some  extent  for  candle 
making.  The  valae  of  the  oil  in  Europe  has  been  estimated  at 
about  £35  per  ton. 

MIMUSOPS    ELENGI,  iinTi. 
Ylg,— Wight  /(?.,  t.  1586;  Bedd.  FUSylv.,  t.  40. 

Hab.-— Deccan  Peninsula.  Cultivated  elsewhere.  The 
bark,  flowers,  fi^uit,  and  oil  of  the  seeds. 

Vernacular. — Maolsiri{^in<^.),Ovali  (Mar.)^  Bakul  {Beng.)^ 
Bolsiri  (Guz.),  Mogadam  (ram.),  Pogada-minu  (TeL)^ 
Halmadhu  [Gan.),  Taindu  {Central  Prov,). 

History,  Uses,  &C. — This  highly  ornamental  tree,  with 
dark  green,  oblong,  alternate  leaves  and  small  white  fragrant 
flowers,  which  turn  to  a  tawny  yellow  colour  before  they  fall, 
is  very  common  in  gardens  in  India.  It  is  the  Vakula,  Kesara 
and  Sinha-kesara,  "lion's  maue*^  of  Sanskrit  writers.  Chakra- 
datta  mentions  the  astringent  properties  of  the  unripe  fruit, 
and  recommends  it  to  be  chewed  for  the  purpose  of  fixing 
loose  teeth.  He  also  mentions  a  decoction  of  the  astringent 
bark  as  a  useful  gargle  in  diseases  of  the  gums  and  teeth.  In 
the  Concan  a  similar  use  is  made  of  the  unripe  fruit,  and  the 
fruit  and  flowers  along  with  other  astringents  are  used  to  pre* 
pare  a  lotion  for  sores  and  wounds.  Mir  Muhammad  Husain 
notices  the  practice  of  planting  this  tree  on  account  of  its 
*  handsome  appearance.  He  says  that  the  unripe  fruit  and  seeds 
have  powerful  astringent  properties,  and  that  the  decoction  of 
the  bark  is  usefal  as  an  astringent  in  discharges  from  the 
mucous  membrane  of  the  bladder  and  urethra,  and  also  as  a 
gargle  in  relaxation  of  the  gums,  Ac.  He  mentions  the  use  of 
a  snuff  made  from  the  dried  and  powdered  flowers  in  a  disease 
called  Ahwa,  common  in  Bengal.  The  symptoms  of  this 
disease  are  strong  fever,  headache  and  pain  in  the  neck,  shoul- 
ders and  other  parts  of  the  body.  The  powdered  flowers  induce 
a  copious  defluxion  from  the  nose  and  relieve  the  pain  in  the 
head.     The  flowers  are  much  used  by  the  natives  on  account  of 


Digitized  by  VjOOQ IC 


8AP0TACEJE.  363 

their  perfame,  which  they  retain  when  dry ;  pillows  are  some- 
times staffed  with  them,  and  chey  afford  a  distilled  water.  The 
juice  of  the  bark  and  nuripe  fruit  is  used  by  silk  dyers  to  fix 
oolours.  Bumphius  states  that  the  pounded  leaves  are  applied 
to  cure  headache,  that  a  decoction  of  the  root  is  given  in  angina, 
whilst  a  plaster  made  from  them  is  applied  externally.  The 
ripe  fruit  pounded  and  mixed  with  water  is  given  to  promote 
delivery  in  childbirth.  {Hort.  Amb.  III.,  17.)  Horsfield  {Asiat. 
Joum.  VII.  p.  262)  describes  the  bark  as  an  astringent  tonic, 
and  Dr.  Bholanauth  Bose  states  that  a  decoction  of  it  forms  a 
good  gargle  in  salivation.    (^Pharm,  of  India,  p.  131.) 

Description. — The  substance  of  the  bark  is  red,  it  i» 
covered  externally  by  a  very  thick  grey  suber  on  the  older 
branches,  which  separates  in  irregular  scales,,  leaving  isolated 
attached  portions  which  consist  of  five  or  more  distinct  suber- 
ous  layers ;  the  inner  surface  is  red  and  presents  a  coarsely 
striated  surface ;  fracture  short,  disclosing  white  specks  and 
stains  in  the  substance  of  the  bark  caused  by  the  drying  up 
of  the  milky  juice  v^hich  it  contained  when  fresh.  The  tasta 
is  bitter,  astringent  and  mucilaginous. 

The  flowers  are  white  and  fragrant ;  calyx  inferior,  eight- 
leaved,  in  a  double  series ;  leaflets  lanceolate,  the  four  exterior 
ones  leathery,  larger  and  permanent ;  corolla  one-petalled,  tube 
very  short,  fleshy,  border  composed  of  a  double  series  of  seg- 
ments; the  exterior  one  consists  of  sixteen^  spreading;  the 
interior  one  of  eight,  generally  contorted,  and  converging,  all 
are  lanceolate,  a  little  torn  at  their  extremities  ;  nectary  eight- 
leaved,  conical,  ragged,^  hairy  near  the  base,  inserted  alter- 
nately with  the  filaments  into  the  mouth  of  the  tube,  converging 
filaments  eight,  short,  hairy;  anthers  linear^  sharp-pointed 
below,  two  parted,  converging.  The  berry  is  oval,  smooth,  when 
ripe  yellow,  and  edible,  one  or  more  celled,  according  to  the 
number  of  seeds  that  ripen ;  seed  soHtary,  oblong,  compressed, 
attached  to  the  bottom  of  the  cell,  covered  with  a  smooth, 
hard,  thick  integument,  lined  with  a  veined  membrane ;  peris- 
perm  conform  to  the  seed,  two-lobed,  pointed  at  the  base,  the 
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lobes  aniting  roand  the  radicle ;  above  the  radicle  they  lire 
often  entirely  divided  by  the  large  cotyledons,  which  extend  to, 
or  rather  through  its  margins;  embryo  erect;  cotyledons  large, 
oval ;  plumale  minate ;  radicle  inferior,  linear  oblong.  (Bom^ 
burgh.) 

Cliemical  composUion.'^A,  decoction  of  the  bark  afforded 
20*8  per  cent,  of  extract  containing  6'8  per  cent,  of  tannin^ 
Some  caontchonc,  wax,  colonring  matt^  (probably  oxidized  tan- 
nin), starch,  and  9*4  per  cent,  of  ash  were  also  obtained  from 
the  bark. 

Mimusops  hexandra,  Boxb.,  Cor.  PI  t.,  t.  15 ;  Wight 

le.i  L  1587 ;  a  native  of  the  Deccan  Peninsula  and  Ceylon^ 
cultivated  in  Northern  India,  has  mnch  the  same  properties 
as  At.  Elengi.  The  vernacular  names  are  Kshiri  (Hind.), 
Khirkhejur  {Beng.),  Rajana,  Eerni  (Mar.),  KSyan  (Gtiz.)|Palla 
Tarn.). 

The  Sanskrit  name  is  R&jadani.  The  dried  fmit  is  known 
as  Kakadia  in  Guzerat,  and  the  fresh  fruit  is  sold  in  the 
streets  in  Bombay  under  the  name  of  Ahmad&badi'mewa. 

It  is  a  handsome  tree^  with  rigid  branches  and  broad  wedge- 
shaped  leaves^  and  is  often  found  planted  in  groves  near 
Mahometan  towns  and  buildings.  The  wood  is  tough,  and  is 
much  used  for  making  sugar  mill  beams,  well-frames,  &c.  The 
ripe  fruit  is  eaten  both  fresh  and  dried^  and  the  bark  which 
much  resembles  that  of  M.  Elengi  is  used  medicinally  on  account 
of  its  astringent  properties.  In  the  Concan  the  white*  milky 
juice,  which  exudes  when  the  tree  is  wounded,  is  made 
ibto  a  paste  with  the  leaves  of  Cassia  Fistula  and  seeds  of 
Calophyllum  inophyllumf  and  applied  as  a  matnrant  to  boils. 
The  seeds  yield  an  oil  which,  according  to  Dr.  Mootooswamy, 
is  used  as  a  demulcent,  emollient,  tonic  and  alterative  in 
South  India. 

Chemical  composUion. — ^l^he  tannin  in  this  bark  was  iden- 
tical with  that  found  in  the  bark  of  M.  Elengi.  The  bark 
examined  was  younger  and  afforded  10*8  per  cent,  of  tannin, 
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giving  a  greenish  precipitate  with  ferric  salts^  and  30  per  cent, 
of  oxide  on  the  ignition  of  its  lead  compound.  It  contained 
also  a  resin,  wax^  caoutchouc,  colouring  matter^  starchy  and  7*5 
per  cent,  of  mineral  residue. 

The  fixed  oil  from  the  seeds  is  of  a  light  yellow  colour, 
tasteless  and  odourless,  and  solidifies  at  a  temperature  a  little 
above  15°  0.  At  17°  it  has  a  specific  gravity  of' -9186.  The 
saponification  equivalent  is  266'3|  as  the  oil  requires  21*1  per 
cent  of  caDStic  potash  to  form  a  complete  combination  with  it. 
The  oil  yields  94*5  per  cent,  of  insoluble  fatty  acids  melting  at 
37^,  and  containing  some  stearic  acid. 

The  fruit  juice  evaporated  by  heat  leaves  a  blackish  extract 
or  paste  having  a  pleasant  flavour  and  sweetness.  The  extract 
contains  70  per  cent,  of  sugar,  which  answers  to  levulose  or 
fruit  sugar.  It  also  contains  a  yellow  resin  soluble  in  ether, 
alcohol,  and  benzol,  and  some  caoutchouc.  Pectin,  colouring 
matter  and  a  small  quantity  of  tannin  occur  in  the  soluble 
portion  of  the  juice. 

ACHRAS  SAPOTA,  Unn. 

Fig.^Bot.  Mag.,  tt.  3111—3112;  Gdrt.  Fruct.  2,t.  104. 
Sapodilla  plum,  Bully  tree  {Eng.)^  Sapotillier  (JFV.). 

Hab. — ^West  Indies.  Cultivated  in  India,  The  bark,  fruit 
and  seeds. 

Vernacular. — Chiku  (Mar.). 

History,  Uses,  &C. — This  tree  has  become  completely 
established  as  a  fruit  tree  on  the  Western  Coast,  and  in 
Bengal,  and  its  fruit  is  regularly  offered  for  sale  in  the  markets. 
In  other  parts  of  India  it  appears  to  be  less  common.  In  the 
West  Indies  and  South  America  the  bark  is  used  as  a  tonic 
and  febrifuge,  and  the  seeds  are  used  as  a  diuretic  in  six  grain 
doses ;  larger  doses  are  said  to  be  dangerous,  and  a  case  of  poi- 
soning by  them  has  been  recorded  by  Leprieur.  In  India  the 
fruit  is  much  esteemed  by  the  natives,  who  consider  that,  if 
spiked  in  melted  butter  all  night  and  eaten  in  the  morning,  it 
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prevents  bilions  and  febrile  attacks.  We  have  not  seen  the 
bark  or  seeds  osed^  nor  do  tbe  natives  appear  to  have  noticed 
their  medicinal  properties.  The  tree  yields  a  kind  of  gatta- 
percha  similar  to  that  of  other  sapotaceons  plants. 

Description. — The  bark  is  red  with  a  grey  suberous 
outer  coat ;  it  has  a  bitter  and  strongly  astringent  taste.  The 
fruit  is  ovoid  externally  rusty  brown  and  rough,  internally 
yellowish  white,  soft  and  pulpy  ;  when  quite  ripe  it  has  a 
medlar-like  flavour.  The  seeds  are  black,  shining,  ovoid  and 
elongated. 

Chemical  composition. — Bernou  {U Union  Pharmaeeutique^ 
1882,)  separated  from  the  bark  two  resins,  one  of  which  is 
soluble  in  ether,  11*8  per  cent,  of  tannin,  and  the  alkaloid 
sapoiine,  which  is  soluble  in  alcohol,  ether,  and  chloroform, 
and  is  precipitated  from  its  salts  by  ammonia. 


EBENACEiE. 

DIOSPYROS  EMBRYOPTERIS,  Pers. 

Fig. — Boi.  Reg.,  t.  499;  Bedd.  Fl.  8ylv.,  L  69;  floa?6.  Cor. 
PI.  i.,  t.  70 ;  Rheede  Hort.  Mai.  in.,  t  41.  Indian  Persimmon 
(Eng.),  Plaqueminier  GlutinifJre  (Fr.). 

Hab. — Throughout  India.    The  fruit. 

Vernacular. — ^Taindu  (Hind,),  GSb  (Beng.),  Tambilik-kay 
(Tarn.),  Tumiki,  Tinduki  (Tel),  Panich-chi  (Mai),  Timbarni, 
Temar  (Mar.),  Temru  (Quz.). 

History,  Uses,  StC.—D.  Emhryopteris  is  the  Tindaka 
of  Sanskrit  writers ;  its  bark^  is  described  in  the  Nighantas  as 
a  good  application  to  boils  and  tumours,  and  the  juice  of  the 
fresh  bark  as  useful  in  bilious  fever.  The  fruit  when  unripe 
is  said  to  be  cold,  light,  and  astringent,  and  when  ripe  bene- 
ficial in  blood  diseases,  gonorrhoea  and  leprosy*    A  kind  of 
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Tindaka  called  Visha-tindnka,  "  poisonons  tindaka/'  is  said  to 
have  similar  properties ;  as  well  as  a  plant  called  Kanki  or 
Kinkini.  Mir  Mnhammad  Hosain^  speaking  of  Ebony,  men* 
tions  Oab  aS  a  kind  of  IndiMi  ebony,  but  is  silent  as  to  its 
medicinal  uses.  Bheede  [Hort.  Mai  Hi.,  p.  46),  speaking  of 
D,  Embryopteris,  says — ''  Arboris  cortex  in  pulverem  redactos 
ac  cum  oryz8B  infnso,  et  expresso  e  matora  nnce  Indica  lacteo 
sncco  mixtus,  atqne  febricitanfcibas  exhibitus  89stnm  potenter 
extinquit;  ex  seminibus  oleum  exprimitur.*'  The  circum- 
stance that  the  unripe  fruit  abounds  in  an  astringent  viscid 
juice,  which  is  used  by  the  natives  of  India  for  daubing  the 
bottoms  of  boats,  was  communicated  by  Sir  William  Jones 
to  Boxburgh  in  1791.  The  introduction  of  the  fruit  into  Euro- 
pean medical  practice  in  India  is  due  to  (VShanghnessy.  In 
1868  it  was  made  official  in  the  Pliarmacopcda  of  India,  The 
fruit  is  eaten  by  the  poorer  classes.  The  seeds  are  preserved 
by  the  country  people  and  given  as  an  astringent  in  diarrhoea. 
The  testa  is  the  astringent  part,  the  albumen  being  almost 
tasteless.  Although  the  ripe  fruit  is  very  sweet,  insects  will 
not  touch  it. 

Description. — Fruit  subglobose,  1  to  2  inches  in  dia- 
meter, sometimes  larger ;  glandular  or  rusty,  yellow  when  ripe, 
and  covered  with  a  rust-coloured  farina  consisting  of  clubbed 
hairs.  Seeds  8  in  the  perfect  fruit,  often  less  by  abortion, 
arranged  vertically  round  the  central  core,  reniform,  immersed 
in  glutinous  pulp.  Fruiting  calyx  much  accrescent,  lobes  | 
inch,  ovate,  anriculate,  base  cordate,  nearly  glabrous. 

Diospyros  fruit  is  very  astringent  until  quite  ripe,  when  it 
becomes  mawkish  and  sweet.  This  is  noticed  in  the  Pharma^ 
cographia,  but  not  in  the  Indian  Pharmacopoeia,  where  unripe 
fruit  should  have  been  ordered. 

Chemical  composition. — The  tannic  acid  of  these  fruits  has 
the  following  reactions.  A  blue-black  colour  with  ferric 
chloride ;  violet-black  colour  and  precipitate  with  ferrous  sul- 
phate; pinkish  precipitate  with  gelatine;  curdy  precipitate 
with  iodine  in  potassium  iodide ;  orange  sediment  with  bromine 
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water ;  brown  precipitate  with  cupric  acetate ;  yellowish  brown 
precipitate  with  potassium  dichromate ;  aqueoas  alkalies  afforded 
precipitates  which  changed  in  colour  and  became  soluble  by 
oxidation ;  grey  precipitate  with  limewater^  turning  red  by 
exposure  to  the  air ;  it  reduced  the  copper  when  boiled  with 
Fehling^s  solution.  The  lead  compound  of  the  tannic  acid 
contained  48*78  per  cent,  of  oxide,  whether  prepared  from  the 
aqneous  or  alcoholic  extract  of  the  fruit.  Boiled  for  two 
hours  with  dilute  hydrochloric  acid,  the  astringent  principle 
was  decomposed  with  the  formation  of  two  colouring  matters 
and  a  body  answering  to  glucose.  The  inspissated  juice  was 
not  redissolved  entirely  even  in  boiling  water,  about  thirty  per 
cent,  of  pure  solable  tannin  was  obtained  from  it,  the 
remainder  was  an  insoluble  gum  swelling  up  like  tragacanth. 
The  amount  of  astringent  acid  obtainable  from  the  fruits 
examined  by  us  was  12*8  per  cent.,  and -we  consider  it  to  be 
closely  related  to  gallotannic  acid. 

Several  species  of  Diospyros  have  fruit  with  the  astringent 
properties  of  D.  Embryopteris  when  unripe.  The  root  of  D. 
Tupru  is  used  by  the  Marath^  to  make  the  Akshata  mark 
(the  sectarial  circlet  on  the  forehead),  under  the  name  of 
Akshata ch6  khor,  "akshata  wood.*'  The  leaves  are  an  article 
of  commerce,  being  largely  used  for  folding  viri,  "native 
cigarettes/'     The  fruits  contain  5*7  per  cent,  of  tannic  acid. 

D.  Ebenum  affords  Ebony,  the  '  Abnus  *  of  the  Maho- 
metan Materia  Medica.  •  It  is  described  as  astringent,  attenuant, 
and  lithontriptic,  and  was  used  by  the  ancients.  (Cf.  Dies,  t., 
114;PKnyl2,8.) 

The  fruits  of  D.  montana  contain  a  very  interesting 
colouring  matter,  which  seems  to  be  the  chief  ingredient  besides 
sugar  and  malic  acid  but  no  tannic  acic.  The  colouring 
matter  is  soluble  in  spirit  and  partly  so  in  water.  It  is 
insoluble  in  ether,  and  gives  an  intense  purple  with  alkalies. 
Subjected  to  hjdrolosis  it  breaks  up  into  a  body  soluble  in 
ether,  also  pigmental,  and  a  sugar.  The  fruits  are  used  by  the 
hill-men  of  Travancore  for  poisoning  fish. 
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D.  Kaki,  a  tree  of  China  and  Japan^  cultiyated  in  some 
parts  of  India^  has  an  edible  fruit  which  is  known  as  the 
Chinese  Persimmon.  The  fruit  is  green^  globular,  from  two 
to  three  inches  in  diameter^  and  when  ripe  has  an  agreeable 
sweetness  and  flavour.  The  dried  and  powdered  fruit  con- 
tained 54'2  per  cent,  of  sugar  reducing  Fehling^s  solution^  an 
organic  acid^  no  tannin^  and  a  colouring  matter  soluble  in 
etiier  similar  to  that  of  the  fruits  of  D.  marUana. 

The  following  shows  the  proximate  analyses  of  the  dried 

and  powdered  firuits  freed  from  the  seeds  of  four  species  of 
Diospyros : — 

Embryopteris.  Tupra.      montana.       Raki. 

Ether  extract 1*2  21          10-0            1-5 

Spirit  extract    12-4  6-3            6-8          66-1 

Water  extract    7-5  4-4            63          11-5 

Albuminous  matter,  &c..«       12*1  16*4          12*5            8*0 

Organic  residue 61*9  65*1           58-6          14*1 

Ash 4-9  5-7            5-8            8*8 


100-0         1000        1000        100*0 


STYRACE^. 

STYRAX  BENZOIN,  Dryander. 

Pig.— BaiteZ.  and  IWw.,  i.  169.  Gum  Benjamin  tree  {Eng.), 
Aliboufier  de  Benjoin  (Fr.). 

Hab. — Sumatra,  Java,  Siam.     Gum  Benzoin. 

VerruieulaT, — Lubin,  XJd  {Ind.  Bazars). 

History,    Uses,    &C. — Benzoin     or     Gum    Benjamin 
does  not  appear  to  have  been  known  to  the  ancient  Hindus^ 
nor  is  there  any  evidence  that  the  Greeks  and  Romans,  or  even 
II.-47 
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the  earlier  Arabian  physicians,  were  acqaainted  with  it  There 
is  however  no  doubt  that  in  the  original  and,  legitimate  Storax 
they  were  acqaainted  with  a  fragrant  resin  in  separate  or  more 
or  less  agglutinated  tears,  somewhat  resembling  Benzoin,  and 
produced  by  the  Styrax  officinalis  of  Linnasas.  Specimens  of 
this  amygdaloid  storax  are  still  to  be  found  in  old  Materia  Me- 
dica  collections.  {Haribury's  Science  Papers,  p.  129.)  Bensoia 
is  first  mentioned  by  the  Arabian  traveller  Ibn  Batata,  who 
visited  Sumatra  between  A.  D.  1325  and  1349.  He  calls  it 
Lub&n  Jdv(  or  Java  Lubdn,  Java  being  a  general  name  among 
the  Arabs  and  Persians  for  the  Eastern  Archipelago.  It  is  not 
mentioned  by  the  Persian  druggist  H6ji  Zein,  A.  D.  1368.  In 
more  recent  Arabic  and  Persian  works,  Benzoin  is  called  Hasi- 
laban-el-Javi,  which  may  be  translated  *  pebbly  or  amygdaloid 
frankincense  from  Java,*  and  seems  to  imply  the  existence  of 
another  kind  of  pebbly  frankincense.  The  author  of  the 
Makhzan-el'Adiwya  states  that  Hasi-lubdn-el-Javi  is  the  same 
as  Darv  or  Zarv  (jLr^).  On  turning  to  this  article,  we  find 
the  following  synonyms  given:  Fdzdkas*  (Greek),  Zarwa 
(Syrian),  Fashashish  (Turkish),  Dur-i-haskhak  Arisa,  Kalan- 
gdra,  and  Kamk&m  (Persian).  This  tree  is  said  to  grow  in 
the  Hejaz>  Yaman,  India  and  other  coantries,  and  to  resemble 
the  oak,  the  leaves  being  soft  and  reddish  at  the  edges,  and 
the  fruit  a  cone  like  the  fir,  but  with  larger  seeds ;  its  bracts 
and  spines  turn  red  when  ripe.  The  exudation  is  at  first  like 
a  grain  of  wheat,  bat  gradually  increases  until  it  reaches  the 
size  of  a  melon ;  from  it  a  dark  pitoh^like  substance  may  be 
separated.  A  decoction  of  the  leaves  is  mentioned,  and  an  oil 
which  is  obtained  from  the  seeds.  This  description  might  do 
for  lAquidamhar  orientale,  but  cannot  apply  to  Styrajc  Benzoin. 
As  regards  the  drug  benzoin »  Mir  Muhammad  Husain  must 
have  been  well  acquainted  with  it,  as  it  was  in  common  use  in 
Indian  before  his  time.  He  probably  regarded  it  as  a  kind  of 
amygdaloid  skorax.  Ainslie  mentions  its  use  in  Southern  India 
by  Tamool  physicians  as  a  remedy  in  phthisis  and  asthma. 

*  Probably  a  corruption   of  fuyAf ,  a  name  applied  to  the  Storax  tree 
by  the  modern  Greeks. 
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The  Mahometans  use  ifc  for  the  same  purpose,  and  direct  the 
fumes  to  be  inhaled.  As  an  incense  it  is  much  used  by  all 
classes,  the  imports  into  Bombay  alone  averaging  6,000  cwts. 
per  annum.  For  the  early  history  of  this  drug  in  Europe,  the 
Pharmacograjphia  may  be  consulted.  In  that  work  will  also 
be  found  a  summary  of  what  is  known  regarding  the  method 
of  collecting  it  in  Sumatra  and  Siam. 

Description. — The  following  excellent  description,  to- 
gether with  a  summary  of  its  chemical  composition,  is 
extracted  from  the  Plutrmacographia  : — 

"Siam  Benzoin. — The  most  esteemed  sort  is  that  which 
consists  entirely  of  flattened  tears  or  drops,  an  inch  or  two 
long,  of  an  opaque,  milk-like  white  resin,  loosely  agglutinated 
into  a  mass.  More  frequently  the  mass  is  quite  compact,  con- 
sisting of  a  certain  proportion  of  white  tears  of  the  size  of  an 
almond  downwards,  imbedded  in  a  deep,  rich  amber-brown, 
translucent  resin.  Occasionally  the  translucent  resin  prepon- 
derates, and  the  white  tears  are  almost  wanting.  In  some 
packages  the  tears  of  white  resin  are  very  small,  and  the 
whole  mass  has  the  aspect  of  a  reddish -brown  granite.  There 
is  always  a  certain  admixture  of  wood,  bark  and  other  acciden*- 
tal  impurities. 

"  The  white  tears,  when  broken,  display  a  stratified  structure 
with  layers  of  greater  or  less  translucency.  By  keeping,  the 
white  milky  resin  becomes  brown  and  transparent  on  the  sur- 
face, but  from  some  experiments  made  by  one  of  us  (F.)  it 
does  not  appear  that  opacity  is  due  to  water,  but  rather  to  a 
peculiar  molecular  (semi-crystalline  ?)  state  of  the  resin.  Siam 
benzoin  is  very  brittle,  the  opaque  tears  showing  a  slightly 
waxy,  the  transparent  a  glassy,  fracture.  It  easily  softens  in  the 
mouth,  and  may  be  kneaded  with  the  teeth  like  mastich.  It 
has  a  delicate  balsamic,  vanilla-like  fragrance,  but  very  little 
taste.  When  heated  it  evolves  a  more  powerful  fragrance 
toge&er  with  the  irritating  fumes  of  benzoic  acid  ;  its  fusing 
point  is  75®  C.     The  presence  of  benzoic  acid  may  be  shown  by 
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the  microscopical  examination  of  splinters  of  the  resin  under 
oil  of  turpentine. 

*^  Siam  benzoin  is  imported  in  cubic  blocks^  which  take  their 
form  from  the  wooden  cases  in  which  they  are  packed  while 
the  resiu  is  still  sofb." 

"  Sumatra  Bbnzoin. — Prior  to  the  renewal  of  direct  com- 
mercial intercourse  with  Siam  in  ISSSy  this  was  the  sort  of 
benzoin  most  commonly  found  in  commerce. 

"  It  is  imported  in  cubic  blocks  exactly  like  the  preceding, 
from  which  it  differs  in  its  general  greyer  tint .  The  mass, 
however,  when  the  drug  is  of  good  quality,  contains  numerous 
opaque  tears,  set  in  a  translucent,  greyish-brown  resin,  mixed 
with  bits  of  wood  and  bark.  When  less  good,  the  white  tears 
are  wanting,  and  the  proportion  of  impurities  is  greater.  We 
have  even  seen  samples  consisting  almost  wholly  of  bark.  In 
odour,  Sumatra  benzoin  is  both  weaker  and  less  agpreeable  than 
the  Siam  drug,  and  generally  falls  short  of  it  in  purity  and  hand- 
some appearance,  and  hence  commands  a  much  lower  price. 
The  greyish  brown  portion  melts  at  95°,  the  tears  at  85**  C." 

Chemical  composition* — Benzoin  consists  mainly  of  amorphous 
resins  perfectly  soluble  in  alcohol  and  in  potash,  having  slightly 
acid  properties,  and  differing  in  .their  behaviour  to  solvents. 
If  two  parts  of  the  drug  are  boiled  with  one  part  of  caustic  lime 
and  twenty  parts  of  water,  benzoic  acid  is  removed.  From  the 
residue  the  excess  of  lime  is  dissolved  by  hydrochloric  acid, 
and  the  remaining  resins  washed  and  dried.  About  one-third 
of  them  will  be  found  readily  soluble  in  ether,  the  prevailing 
portion  dissolves  in  alcohol,  and  a  small  amount  remains 
undissolved.  Subjected  to  dry  distillation,  benzoin  affords  as 
chief  product  Benzoic  acid,  C'H^O*,  together  with  empy- 
reumatio  products.  Benzoic  acid  exists  ready  formed  in  the 
drug  to  the  extent  of  from  14  to  18  per  cent.,  its  extraction  is 
easily  accomplished  by  the  aid  of  an  alkali,  most  advantage- 
ously by  milk  of  lime,  which  does  not  combine  with  the 
amorphous  resins.  Most  pharmacopoeias  require  not  the  in- 
odorous acid  obtained  by  a  wet  process,  but  that  afforded  by 
sublimation,  which  contains  a  small  amount  of  fragrant  empy 


Digitized  by  VjOOQ IC 


8TYEACEJE.  373 

reamatic  products.    The  resin  Tvhen  repeatedly  subjected  to 
sublimation  affords  as  much  as  14  per  cent,  of  benzoic  acid. 

Kolbe  and  Lantemann  in  1860  discovered  in  Siam  and  Pen- 
nang  benzoin  together  with  benzoic  acid^  an  acid  of  different 
constitution,  which  in  1861  they  recognised  as  Cinnamic  Add, 
C^H^O*.  Aschoff  (1861)  found  in  a  sample  of  Sumatra  ben- 
zoin, cinnamic  acid  only,  of  which  he  got  1 1  per  cent. ;  and  in 
amygdaloid  Siam  and  Penang  benzoin  only  benzoic  acid.  In 
some  samples  of  the  latter,  one  of  us  (F.)  has  likewise  met  with 
cinnamic  acid.     (Op  ciL,  2nd  Ed.,  p.  407.) 

Commerce, — The  imports  of  Benzoin  into  Bombay  in  the-year 
1871-72  were  5,975  cwts.,  and  the  exports  1,043  cwts. ;  no 
later  statistics  are  available,  but  there  is  probably  little  differ- 
ence in  the  quantity  imported.  Average  value  in  Bombay, 
first  quality,  Bs.  30  to  Bs.  35  per  maund  of  37^  lbs.  An  arti- 
ficial benzoin  is  manufactured  in  the  bazar,  in  which  pieces  of 
silicate.of  magnesia  are  embedded  in  common  American  resin. 
It  is  largely  retailed  to  the  poor,  who  purchase  small  quantities 
for  religious  uses. 

SYMPLOCOS  RACEMOSA,  Boxh. 

Hab. North-East  India,  Burma.     The  bark. 

Vernacular— ItoSh,  Tilak  (ffind.),  Lodh  {Beng.),  Lodhra 
(Ifar.),  Lodhar  (Ouz,),  Jilariyam^d  (Cow.). 

History,  Uses,  &C. — This  tree,  in  Sanskrit  Lodhra  or 
Eodhra,  Srimata,  ''propitious,''  andTilaka,  *' because  it  is  used 
in  making  the  Tilaka  mark  on  the  forehead,"  is  described  in 
the  Nighantas  as  hot,  alterative,  and  useful  in  phlegmatic 
diseases  and  leprosy.  In  the  Bhavaprakasa  it  is  said  to  be 
absorbent,  stomachic,  refrigerent,  astringent,  expectorant  and 
heemostatic,  and  to  be  useful  in  eye  diseases,  liver,  fevers,  dy- 
sentery and  dropsy.  A  decoction  of  the  bark  is  used  as  a 
gargle  when  the  gums  are  spongy  and  bleeding.  [Susruia.)  It 
enters  into  the  composition  of  various  pastes  which  are  applied 
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to  inflamed  parts  ;  it  is  stippo&ed  to  promote  the  maturation 
and  resolution  of  stagnant  humours.  In  fevers,  djsenteiy  and 
liver  complaints^  compound  decoctions  and  infusions  are  used, 
and  in  dysentery  a  compound  powder  containing  liquorice 
r  oot,  Myrica  sapida  bark,  and  pomegranate  rind  in  equal  pro- 
portions to  the  Lodhra  bark.     {Sarangadhara,  Chakradatta.) 

Roxburgh  remarks  that  the  bark  is  in  request  among  the 
dyers  of  red  in  Calcutta,  and  seems  to  be  used  as  a  mordant 
only.     He  gives  the  following  receipt : — "  For  three  yards  of 
cloth  take  Lodh  bark,  Chebulic  myrobalans  of  each  2  ozs.,  rub 
them  down  with  water,  then  add  more  water,  steep  the  cloth 
and  dry  it.     Next  take  2  ozs.  of  alum,  dissolve  it  in  water  and 
boil  the  cloth  in  the  solution  for  an  hour,  then  wash  and  dry 
it.     Lastly,  take  the  bark  of  Morinda  tinctoria  and  flowers  of 
Woodfordiajfonbunda  of  each  2  ozs.,  Madder  root  1  lb.,  mix 
them  with  lukewarm  water  and  let  it  boil,  then  put  in  the  cloth 
and  keep  it  in  the  boiling  liquid  for  forty  minutes."     In  this 
receipt  the  Lodh  appears  to   be  used  as  a   dye  to«  modify 
the  colour   afterwards  produced  by  the  Morinda  and  Madder. 
The  middle  layers  of  Lodh  bark  contain  much  red  colouring 
matter. 

In  Europe  it  was  formerly  looked  upon  as  a  cinchona  bark, 
and  has  been  known  at  various  times  as  **  Ecorce  de  lauiour,  '* 
^' China  nova,'^  ^' China  Calaforniea,^'  ^^ China  BrasUemns,*' 
and  *'  China  ParaquatanJ*  It  is  now  known  as  *'  Lotur  bark.'* 
Drs.  Charles  and  Kanny  Loll  Dey  recommend  the  bark  in  20 
gr.  doses  mixed  with  sugar  as  a  remedial  agent  in  monorrhagia 
due  to  relaxation  of  the  uterine  tissue ;  it  should  be  given  two 
to  three  limes  a  day  for  three  or  four  days.  Dr.  K.  L.  Dey 
considers  that  the  drug  has  a  specific  action  upon  relaxed 
mucous  membranes.     {Phar.  Journ,  Sept.  24,  1881.) 

Description. — The  bark  is  very  soft  and  friable,  of  a 
light  fawn  colour ;  the  external  surface  corky  and  much  fissured 
transversely;  the  internal  of  a  lighter  colour  and  fibrous 
texture.  On  making  a  transverse  section  a  middle  layer  of  a 
•red  colour  is  seen  between  the  corky  and  fibrous  portions. 
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Microscopic  examination  shows  that  the  coloured  layer  is 
chieflj  composed  of  oblong  cells  containing  red  colouring 
matter ;  the  inner  layer  of  the  bark  consists  almost  entirely  of 
woody  fibre*     The  taste  is  faintly  balsamic  and  astringent. 

Chemical  composition. — Dr.  Hesse  reports  [Ber.  d.  deutsck 
cA.  Oeselsch,  X.,  1^)  that  he  has  obtained  from  this  bark  three 
alkaloids,  which  he  has  named  "  Loturine/'  '*  Colloturine/'  and 
'^  Loturidine,*'  and  between  which  he  thinks  probably  there  is 
the  same  relation  as  exists  between  cnsconine,  aricine,  and  cns- 
conidine.  Lotnrine  is  present  in  largest  qaantity  (0*24  per 
cent.) ;  it  is  crystalline,  and  forms  crystalline  salts.  GoUoturine 
is  also  crystalline  but  loturidine  is  amorphous.  All  three  alka- 
loids in  dilute  acid  solutions  show  an  intense  blue-violet  fluores- 
cence. Winckler  obtained  from  this  bark  an  alkaloidal  substance 
which  he  named  '*  Califomine^**  but  Hesse  believes  this  to  have 
been  a  mixture  of  the  acetates  of  the  three  alkaloids.  Pelletier, 
Caventou  and  Winckler  have  separated  Kinovvn  (Quinovin)  from 
the  bark  of  China  nova.  Kinovin  forms  an  amorphous,  nearly 
transparent  resin,  triturable  to  a  light,  white  powder,  inodorous, 
or  faintly  balsamic  when  warmed.  Tasteless  at  first,  but  after- 
wards very  persistently  and  disagreeably  bitter  and  acrid ; 
neutral;  electric  when  rubbed.  {Winckler^  Hlasiwetz.)  In 
alcoholic  solution  it  exerts  a  dextro-rotatory  action  on  polarised 
light ;  {a)  j  =  52*4  (De  Vrij).  Kinovin  may  be  obtained  in 
the  anhydrous  state  by  keeping  it  in  a  vacuum  for  a  month, 
but  cannot  be  dehydrated  at  once,  even  at  a  temperature  of 
190°:  kinovin  dried  at  100®  to  140®  contains  from  1  to  2 
atoms  of  water,  which  is  given  oflFat  160**  to  180®.  {RUisiwetz,) 
According  to  Hlasiwetz,  kinovin  corresponds  with  the  formula 
C«oH480»«;  according  to  Petersen  the  formula  is  C^^H^^O*; 
according  to  Schnederman  C'®H'^'^.  (Omelint  Handbook 
xviii.,  p.  26.)  The  bark  contains  no  tannin  according  to 
Hummel.  The  ash  amounts  to  7*4  per  cent,  containing  18  per 
cent,  of  carbonate  of  soda. 

Commerce. — The  bark  is  obtainable  in  all  the  Indian  markets. 
Value,  Rs.  3  to  3i  per  Surat  maund  of  37i  lbs. 
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NYCTANTHES  ARBOR-TRISTIS,  Linn. 

Fig.^Bnt.  Beg.,t.  399;  Bedd.  Fl.  8yl,i.  240;  GdHn. 
FrucL  ii.,  t.  138.  Weeping  Nyotanthes,  Night  Jasmine  (Eng.), 
Nictanthe  Arbre-triste  {Fr.),  Arvope  da  notte  {Port.). 

Hab.  —Central  India.  Cultivated  throughout  India.  The 
leaves^  fruit  and  bark. 

Vernacular. — Harsioghdr,  Har,  Sihilru  {Hind.),  Sephalika 
(Beng.)^  Pfirtaka,  Khurasli  {Mar.),  Manja-pu  (Tarn.),  Harsing 
(Oan.),  Poghada  (Tel),  Pakdra  (Punj.). 

History,  Uses,  &C. — Royle  in  his  Himalayan  Botany 
states  that  this  tree  is  extremely  common  along  the  foot  of 
the  mountains  which  skirt  the  Dehra  Dhoon,  and  may  be  seen 
for  several  hundred  feet  above  Rajpore  in  the  ascent  to 
Mussoorie.  Dr.  Wallich  found  it  in  a  wild  state  near  the 
banks  of  the  Irrawaddy,  on  the  hills  near  Prome.  In  all  parts 
of  India  it  is  one  of  the  commonest  cultivated  shrubs,  its 
flowers  open  at  sunset,  and  fall  before  morning;  they  have  a 
very  strong  perfume.  The  Sanskrit  names  for  the  tree  ard 
Sephfilika;  Pfirijitaka;  Rajanihfisa,  "  night-smiling  *';  and 
Atydh6,  '*  very  pensive/'  According  to  the  Indian  legend,  a 
certain  Niga  (prince)  called  Pirijata  had  a  daughter  of  whom 
the  Sun  became  enamoured,  but  he  soon  deserted  her  for 
another  sweetheart;  whereupon  the  damsel  pined  away  and 
died  of  grief.  Upon  the  spot  where  she  died  sprang  up  the 
tree  Pdrijataka,  whose  flowers  have  such  a  dread  of  the  Sun 
that  they  fall  from  the  tree  in  the  early  morning  before  he 
rises. 

Chakradatta  mentions  the  use  of  the  leaves  in  fever  and 
rheumatism ;  a  decoction  of  the  leaves  prepared  over  a  gentle 
fire  is  recommended  by  several  writers  as  a  specific  for  obstinate 
sciatica.  In  the  Concan  about  5  grains  of  the  bark  are  eaten 
with  Betel-nut  and  leaf  to  promote  the  expectoration  of  thick 
phlegm. 
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The  author  of  tbe  Makhzan  gives  a  minute  description  of 
all  parts  of  the  tree,  and  states  that  the  Indians  use  the  white 
portion  of  the  flowers  as  a  purple  dye,  which  they  call  Gul- 
kdmah,  and  the  orange  part  as  a  yellow  dye.  The  seeds  and 
leaves  are  considered  by  them  to  have  medicinal  properties. 
Six  or  seven  of  the  young  leaves  are  rubbed  up  with  water 
and  a  little  fresh  ginger,  and  administered  in  obstinate  fevers 
of  the  intermittent  type,  at  the  same  time  a  purely  vegetable 
diet  is  enforced.  The  powdered  seeds  are  used  to  cure  scurfy 
affections  of  the  scalp.  Directions  for  the  preparations  of 
Gulkamah  will  be  found  in  the  Karabddin-i-kabir,^ 

Description.— Tree,  15  to  20  feet,  young  shoots  4-sided; 
leaves  opposite,  short-petioled,  cordate  or  oblong,  pointed,  en- 
tire, or  coarsely  serrate,  scabrous ;  panicles  terminal,  composed 
of  small  six-flowered  terminal  umbellets,  calyx  campanulate, 
slightly  5-notched,  downy ;  corolla  tube  cylindric,  as  long  as 
the  calyx,  segments  5  to  7  ;  involucel  of  four  inverse-cordate, 
opposite,  sessile  leaflets;  flowers  numerous,  tube  orange-colour- 
ed, border  white,  fragrant.  The  fruit  is  a  dry,  flat,  oblong, 
mucronate  capsule,  prominently  veined,  f  inch  long  by  i  inch 
broad  ;  it  is  of  a  brown  colour  when  ripe,  and  is  divided  into 
two  cells,  each  of  which  contains  a  flat  foliaoeous  seed  of  a  light 
brown  colour  ;  the  testa  of  the  seed  is  thin,  the  kernel  white, 
bitter  and  very  astringent.  The  leaves  have  similar  properties, 
and  stain  the  saliva  when  chewed. 

Chemical  composition, — The  fresh  leaves  were  digested 
with  80  per  cent,  alcohol,  and  most  of  the  alcohol  recovered 
by  distillation.  The  concentrated  tincture  deposited  a  large 
amount  of  resin  and  colouring  matter  on  spontaneous  evapora- 
tion%.  When  the  liquid  had  ceased  to  smell  of  alcohol,  it  was 
acidolated  with  dilute  sulphuric  acid,  which  caused  the  preci- 
pitation of  a  dark  resin.  After  filtration  the  clear  filtrate  was 
neutralized  with  ammonia  and  agitated  with  ether.  The  ethereal 
solution  was  evaporated  to  dryness,  mixed  with  dilute  sulphu- 
ric acid  and  again  agitated  with  ether  :  finally  the  aqueous  acid 
*  A  well-kuo\>a  Persian  FbarmacopceiH. 
II.— 48 
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solution  was  again  neutralized  and  agitated  with  ether.  Oper- 
ating in  this  manner,  an  alkaloidal  principle  was  isolated,  which 
we  provisionally  call  Nyctanthine.  Nyctan thine  gives  a  marked 
precipitate  with  alkaloidal  reagents,  but  no  special  colour 
reactions.  In  addition  to  an  alkaloid,  the  presence  of  a  trace 
of  an  oily  principle  was  detected,  which  had  a  taste  somewhat 
similar  to  that  of  oil  of  peppermint.  An  astringent  principle, 
giving  a  greenish  coloration  with  ferric  chloride,  with  resins, 
and  a  sugar  readily  reducing  an  alkaline  copper  solntion  on 
boiling,  were  also  present. 

Jasminum  grandiflorum,  Linn.,  Spanish  Jasmine  or 
ChambeU,  is  cultivated  almost  everywhere  ia  India.  The  Sans- 
krit name  is  Jati ;  from  the  flowers  a  perftimed  oil  is  prepared 
which  is  a  favourite  perEume  amongst  the  Hindus.  Their  phy- 
sicians prescribe  the  leaves  as  a  remedy  in  skin  diseases,  oleera 
of  the  mouth,  otorrhoea,  &c.  Chakradatta  mentions  the  use  of 
the  fresh  juice  of  the  leaves  as  an  application  to  soft  corns,  and 
of  an  oil  prepared  with  it  in  otorrhoea.  In  the  Bhavaprak^sa 
the  leaves  are  recommended  to  be  chewed  by  those  who  suffer 
from  ulceration  of  the  mucous  membrane  of  the  mouth. 

Mahometan  writers  consider  the  plant  to  have  deobstrnent, 
anthelmintic,  diuretic  and  emmenagogue  properties.  Mir  Mu- 
hammad Husain  mentions  the  use  of  the  flowers  applied  in  the 
form  of  plaster  to  the  loins  and  pubes  as  an  aphrodisiac.  He 
classes  J.  grandiflorum  along  with  several  other  kinds  of  Jas- 
mine under  the  name  of  Yasmin. 

Chemical  composition. — The  air-dried  leaves  were  exhausted 
with  80  per  cent,  alcohol,  and  the  alcoholic  extract  mixed  with 
water  and  agitated  with  benzole.  The  benzole  extract  con* 
twined  much  colouring  matter  and  some  resin.  During  agita- 
tion with  benzole,  a  sofb  black  resin  separated.  This  resin  was 
easily  soluble  in  alkalies  and  repreoipitated  by  acids.  The 
clear  aqneoos  fluid  after  agitation  with  benzole  was  acidulated 
with  dilute  sulphuric  acid,  which  caused  a  turbidity.  After 
filtration,  the  liquid  was  agitated  with  ether,  the  extract  con- 
tained   astringent  matter,   and  salicylic  acid.     The    aqueous 
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solation  was  then  rendered  alkaline  and  reagitaied  with  ether, 
the  ethereal  extract  contained  an  alkaloid,  for  which  we 
propose  the  name  Jasminine,  and  which  afforded  no  special 
colonr  reactions. 

The  Mogra,  J.  Sambac,  is  considered  to  have  the  the  same 
properties  as  /.  grandiflarum.  In  ^he  Pharmaoopceia  of  India 
the  flowers^  upon  the  authority  of  Mr.  J.  Wood,  are  said  to  have 
considerable  power  as  a  lactifuge  ;  he  speaks  of  them  as  effec- 
tual in  arresting  the  secretion  of  milk  in  the.puerperal  state, 
in  cases  of  threatened  abscess.  For  this  purpose  about  two  or 
three  handfnls  of  the  flowers  are  bruised  and  applied  to  the 
breasts  and  renewed  once  or  twice  a  day.  The  secretion  is 
sometimes  arrested  in  twenty-four  hours,  though  generally  a 
longer  time  is  required.  Mr.  Wood  speaks  of  this  practice  as 
being  well  known  in  Madras. 

The  wild  single  variety,  called  Vikhmogra  or  Vishtnogra, 
{Bheede  vi^  56,)  is  used  as  an  emmenagogue. 

The  juice  of  the  leaves  of  J.  arborescens,  Boxb,,  is  used 
with  pepper,  garlic  and  other  stimulants  as  an  emetic  in  ob- 
struction of  the  bronchial  tubes  by  viscid  phlegm.  Seven 
leaves  will  furnish  sufficient  juice  for  a  dose.  For  young 
children  the  juice  of  half  a  leaf  and  of  four  leaves  of  Ag^sta 
{Sesbania  gramdiflora)  may  be  mixed  with  two  grains  of  black 
pepper  and  two  grains  of  dried  borax  and  given  in  honey. 

The  bark  and  leaves  of  the  following  plants,  belonging  to  this 
Order,  are  used  by  the  hill  villagers  in  the  Madura  District^  in 
the  preparation  of  Sago-toddy. 

They  are  believed  to  assist  and  regulate  the  process  of 
fermentation,  but  do  not  directly  impart  any  intoxicating 
properties  to  the  liquor. 

Olea  glandulifera,  TTaZZ.  Wight.  Ic.,t.  1238;  Bedd. 
FL  8ylv.  t.  238.    Kadaly  ( Tarn.). 

The  bark,  which  is  externally  greyish  with  whitish  specks, 
internally  brown  and  about  ^  of  an  inch  in  thickness,  breaking 
with  a  close  granular  facture,  contains  a  bitter  glucoside  and 
quercetin.  The  water  extract  amounts  to  14'5,  spirit  extract 
12*9,  and  ash  8*2  per  cent. 
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Jasminiim  flexile,  Vahl,  Wight  Ic  t.  1263;  Burm. 
Zeyl.  t  58,/.  1.     Mulla-gundu  (Tarn,). 

A  woody  climber,  stems  about  one  inch  in  diameter,  very 
woody  and  knotted,  covered  with  a  light  yellowish  brown, 
papery  bark,  exfoliating  on  the  surface,  contains  a  bitter  glu- 
ooside  and  colouring  matter.  The  water  extract  amounts  to 
9'6,  spirit  extract  6*6,  and  asb  7*9  p^r  cent. 

Ligustrum  Roxburghii,  Clarke,  Wight  Ic.  1242. 
Pungala  (Tain.). 

The  bark  is  of  a  russet  brown  colour,  and  J  of  an  inch  thick  ; 
fracture  close,  showing  thick  white  fibres  running  through  the 
brown  inner  and  middle  layers.  The  leaves  are  ovate  or  ovate 
lanceolate ;  dark  green,  smooth*,  entire,  lighter  on  tbe  under 
surface.  Its  chemical  composition  is  similar  to  that  of  J. 
flexile. 

SALVADORACEiE. 

SALVADORA  PERSICA,  aardn. 

Tig.— Roxb.  Cor.  PL  i.,  t.  26;  Bedd,  FL  Sylv.,  t.  247; 
Wight  III  ii.,t  181. 

SALVADORA  OLEOIDES,  Dene. 

Fig.— Jacg.  Voy.  Bot,,  t.  144;  Brand.  For.  FL,  t  39; 
Wight  Ic,  t.  1621. 

Hab, — The  drier  parts  of  India.  The  leaves^  fruit,  bark 
and  oil. 

Vernacular, — Pilu,  Jhdl  (Hind.),  Pilu  {Beng.,Ouz.),  Kakhan 
(3far.),  Kalarva,  Kdrkol,  Ughai-puttai  (Tarn.),  Varagogu 
{Tel). 

History,  Uses,  &C. — The  two  species  of  Salvadora 
grow  upon  the  sea  coast  of  Arabia,  Persia  and  Western  India , 
as  well  as  in  the  arid  districts  of  the  interior.  They  are  i?he 
Pilu  of  Sanskrit  writers,  and  in  the  Nighantas  bear  the 
eynonyms    of    Sahasr6,    Karambha-priya,  Tatphala,  etc.     The 
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Hindus  consider  the  fruit  to  be  hot,  digestive,  lithontriptic^ 
fattening  and  light ;  and  to  be  beneficial  in  enlarged  spleen^ 
rheamatism,  tumours  and  lithiasis ;  it  is  also  thought  to  have 
alchemic  or  alterative  properties.  In  Marwar  and  other  parts 
of  Northern  India  the  berries  of  5.  oleoides  and  S.  persica  are 
largely  collected  and  dried  in  tho  san  as  an  article  of  diet. 
When  dry  they  resemble  grape  currants  both  in  appearance 
and  taste.  From  the  seeds  an  oil  is  expressed,  which  is  used 
as  a  stimulating  application  in  painful  rheumatic  affections 
and  after  childbirth.  The  leaves  of  these  trees  heated  and 
tied  up  in  a  cloth  with  those  of  Vitex  trifolia  are  a  favorite 
domestic  remedy  for  rheumatic  pains. 

The  Arabs  call  the  Salvadoras  Arik  and  the  Persians 
Darakht-i-miswak,  "  tooth-brush  tree/'  short  pieces  of  the  rootf 
about  the  size  of  goosequill,  being  used  to  clean  the  teeth. 
On  the  coast  of  Persia  bordering  the  Persian  Gulf  these  shrubs 
are  called  Chuch,  and  are  depastured  by  camels  and  buffaloes. 
They  are  said  to  render  the  milk  very  rich  and  thick.  This 
property  of  the  plant  as  a  fodder  is  also  known  in  India.  The 
author  of  the  Makhzan-ehAdwiya  describes  the  fruit  as  de- 
obstruent,  carminative  and  diuretic,  and  remarks  that  a  poultice 
of  the  leaves,  which  have  similar  properties,  is  used  to 
relieve  the  pain  caused  by  tumours,  piles,  etc. 

Forskahl  {^gypi^Arab.,  p.  32)  has  the  following  notice  of 
Salvadora: — "In  magno  est  pretio  ;  fructus  (^Kal>ath)  maturus 
edulis;  folia  contusa  imponuntur  tumoribus  na^am  i^jj)  dictis 
et  bubonibus;  sed  vis  antitoxica  adeo  famosa,  ut  carmine 
quoque  celebretur.''  Kabath  is  the  Arabic  name  for  the  ripe 
fruit,  when  unripe  it  is  called  ^^  (barir). 

Ainslie  gives  Ooghai'puttai  as  the  Tamil  name  of  S»  persica, 
and  says, ''  the  bark,  which  is  a  little  warm  and  somewhat 
acrid,  is  recommended  by  the  Hindu  doctors,  in  decoction,  in 
cases  of  low  fever,  and  as  a  tonic  and  stimulant  in  amenorrhcea. 
The  bark  of  the  root  when  fresh  acts  as  a  vesicatory."  (Mat. 
Ind.  ii.,  p.  266).  In  the  Pharmacopoeia  of  India,  we  are  told 
4hat  Dr.  Irvine  employed  the,  root-bark  successfully   as  a  vesi- 
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cant,  In  Dr.  Imlach's  Report  on  Snake-bites  in  Sind  (Bomh^ 
Med.  and.  Phys.  Trans.  New  Ser.,  iii.,  p.  80,)  several  oases  are 
mentioned  in  the  tabular  record,  in  which  Pila  seeds  were 
administered  internally,  with  good  eflfect.  They  are  also  said 
to  be  a  favorite  purgative. 

Royle  considers  8.  persica  to  be  the  mustard  tree  of  the 
New  Testament,  and  says  that  the  Syrian  Arabs  call  it  Khar- 
dal,  t.  e.  "mustard." 

Description. — 8.  persica  and  S.  oleoides  are  small  trees 
or  shrubs  with  a  crooked  trunk,  seldom  more  than  one  foot  in 
diameter ;  bark  scabrous  and  cracked,  whitish  ;  branches  numer- 
ous, spreading ;  their  extremities  pendulous,  like  those  of  the 
weeping  willow ;  leaves  opposite,  petioled,  oval  or  oblong,  vein- 
less,  shining  on  both  sides,  fleshy,  from  1  to  2  inches  longt  and 
one  inch  broad ;  flowers  minute,  greenish  yellow,  in  terminal 
panicles  from  the  exterior  axils;  berry  in  8.  persica  small, 
smooth,  red,  juicy ;  in  8.  oleoides  it  is  larger  and  yellow.  The 
solitary  seeds  have  a  strong  aromatic  smell,  and  taste  like  garden 
cress.  The  oil  of  8.  oleoides  is  of  the  consistence  of  butter,  of  a 
bright  green  colour,  and  pungent  odour.  That  sold  in  the 
shops  is  usually  adulterated,  and  is  of  a  greenish  yellow  colour, 
and  of  greater  consistency  than  the  genuine  article. 

The  root-bark  when  fresh  is  of  a  light  brown  colour  and 
nearly  smooth,  studded  pretty  thickly  with  scabrous  corky 
warts,  either  single  or  arranged  in  transversely  extended 
patches.  The  substance  and  inner  surface  of  the  bark  is 
white  and  soft;  fracture  short;  odour  like  cress;  taste  warm 
and  pungent. 

Microscopic  structure.^-^The  epidermis  is  formed  ofseveral  rows 
of  brick-shaped  cells  containing  brown  and  green  colouring 
matter;  within  this  the  cells  of  the  parenchyma  are  brick -shaped 
and  arranged  in  rows  for  some  distance  inward,  afterwards 
the  arrangement  becomes  more  irregular,  and  the  cells  are 
loaded  with  starch,  a  few  oil  globules,  and  raphides;  towards 
the  inner  part  of  the  bark  are  a  few  large  yellow  stone  cells. 
The  wood  is  porous ;  the  vascular  system  composed  of  large,  rerj 
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fine  dotted  vessels.     The  medullary  rays  are  remarkable  for 
the  number  of  large  raphides  contained  in  their  cells. 

Chemical  composition^ — The  air-dried  root  bark  of  S.  Persica 
was  reduced  to  powder  and  extracted  with  80  per  cent,  alcohol^ 
the  greater  part  of  the  alcohol  recovered  by  distillation^  and 
the  last  traces  removed  by  spontaneous  evaporation.  The 
resulting  extract  was  mixed  with  water,  acidulated  with  sulphu- 
ric acid  and  agitated  with  ether.  The  ether  extract  contained 
some  resin  and  colouring  matter.  Duriug  agitation  with 
ether^  brown  flocks  separated,  which  were  subsequently 
collected  by  filtration.  These  flocks  were  partly  soluble  in 
alkalies,  the  alkaline  solution  giving  a  precipitate  on  the 
addition  of  acids :  the  alcoholic  solution  was  neutral,  and  gave 
no  reaction  with  ferric  salts. 

The  original  acid  aqueous  solution  was  rendered  alkaline 
and  reagitated  with  ether,  and  the  ether  driven  off  by  a  cur- 
rent of  cold  air.  During  evaporation  there  was  a  marked 
odour  of  trimethylamirhe.  The  ethereal  extract  consisted  of  a 
soft  yellow  resin-like  substance,  and  a  small  amount  of  clear 
watery  fluid.  The  reaction  was  strongly  alkaline  ;  a  few  drops 
applied  to  the  skin  caused  a  painless  redness  in  about  10 
minutes ;  no  vesication  ensued.  A  glass  plate  was  moistened 
with  dilute  sulphuric  acid  and  placed  over  the  capsule  con- 
taining the  extract.  After  some  time  an  odourless,  crystalline 
deposit  was  observed,  which,  on  the  addition  of  an  alkali, 
afforded  the  odour  of  trimethylamine.  The  remainder  of  the 
ethereal  extract  was  heated  for  some  hours  in  the  water  bath 
to  100*^  C.  The  residue  was  partly  soluble  in  acids,  and  afford- 
ed all  the  reactions  of  an  alkaloid.  This  residue  was  without 
any  action  when  applied  locally  to  the  skin.  After  agitation 
with  ether,  the  still  alkaline  original  liquid  was  agitated  with 
chloroform,  which  separated  a  further  quantity  of  trimethyl- 
amine, and  traces  of  an  alkaloid.  We  propose  calling  the 
alkaloid  Salvadorine, 

The  air-dried  root-bark  lost  13 "76  per  cent,  when  heated 
to    100®  C,   the   ash  amounted   to    2706  per  cent.,  and    was 
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remarkable  for  the  large  amount  of  chlorine  present.  No 
manganese  was  detected.  The  juice  of  the  fresh  bark  and 
leaves  had  an  acid  reaction. 

It  appears  to  us  highly  probable  that  the  stimulating  effects 
of  the  fresh  bark^  when  applied  locally,  are  due  to  the  presence 
of  trimethylamine,  a  part  of  which  no  doubt  exists  in  it  in  a 
free  state,  and  the  remainder  as  a  salt,  most  likely  as  the 
chloride.  The  rapid  and  painless  manner  in  which  the  dilute 
aqueous  solution  of  trimethylamine  produces  redness  of  the 
skin,  might  perhaps  be  utilized,  if  the  extremely  offensive 
odour  of  the  drug  were  not  a  bar.  Trimethylamine  is  stated 
to  act  in  a  similar  manner  to  aqueous  ammonia  locally,  but  it 
appears  to  us  that  trimethylamine  is  more  active. 

The  fleshy  portion  of  the  dried  fruit  of  8,  oleoides  has  a  taste 
similar  to  that  of  grape  currants,  and  contains  a  large  amount 
of  sugar,  which  reduces  an  alkaline  copper  solution  on  boiling. 
The  seeds  contain  a  white  fat  with  a  melting  point  of  89  to 
40®  0  (uncorr.).  The  alcoholic  solution  was  neutral  to  litmus 
paper.  We  also  isolated  an  alkaloid,  soluble  in  ether  and 
amylic  alcohol,  and  giving  very  marked  precipitates  with 
alkaloidal  reagents^  but  no  special  colour  reactions.  It  also 
afforded  marked  precipitates  with  chromate  and  bichromate  of 
potassium  from  its  solution  in  H*So*.  The  taste  was  some- 
what bitter  and  harsh.  We  are  not  in  a  position  to  state 
whether  this  principle  differs  or  not  from  the  one  we  detected 
in  the  root  bark.  A  yellow  colouring  principle  is  also  present 
in  the  seeds^  which  gives  a  deep  bright  yellow  coloration  with 
alkalies. 

AZIMA  TETRACANTHA,  Lam. 

¥\g.— Wight  III  a.,  t  152;  Gdrtn.  Fruct.  t  225. 

Hab. Deccan  Peninsula  and  Ceyton.     The  leaves,  root, 

and  juice. 

V&rnacular, — Kanta-gdrkamai(Htwd.),  Trikanta-jati(jB6n^,), 
Sukkapat  {Mar.),  Sungam-cheddi  (Tarn.),  Tella-upi  (Tel). 
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History,  Uses,  &C. — The  leaves,  root,  and  milky  jaice 
are  bitter,  and  are  used  medicinally  by  the  Hind  as.  Dr.  P.  S. 
Mootooswamy  (Ind.  Med.  Gazette,  October,  1889,)  states  that 
the  leaves  are  considered  stimulant,  and  are  given  to  paerperal 
women  immediately  after  confinement.  They  are  administered 
in  the  following  manner  by  the  villagers: — The  leaves  with  an 
eqnal  quantity  of  Neem  leaves,  and  a  little  powdered  brick,  are 
finely  ground  and  given  twice  a  day  for  the  first  two  days,  no 
food  being  allowed.  For  the  next  six  days  the  woman  gets  a 
little  boiled  rice  and  pepper  water  once  a  day,  and  is  allowed  to 
drink  a  little  warm  water  after  the  meal ;  she  is  not  allowed  to 
sleep  after  her  food  during  the  day,  and  if  thirsty  must  quench 
her  thirst  by  eating  betel-  leaves  and  areca  nut.  From  the 
seventh  day  she  gets  her  ordinary  food.  It  is  also  the  practise 
among  the  rural  classes  to  give  2  to  4  ounces  of  Neem  oil  soon 
after  delivery,  with  a  little  roasted  asafoetida,  and  the  woman  is 
made  to  take  daily  for  a  month  from  the  morning  of  the  third 
or  fourth  day  a  bolus  of  a  stimulating  confection,  called  Naday- 
eayam  in  Tamil,  which  is  supposed  to  keep  off  cold  from  the 
system.  (This  practice  is  general  amongst  the  country  people 
in  most  parts  of  India.) 

The  leaves  are  also  administered  with  food  as  a  remedy  for 
rheumatism,  and  their  joice  to  relieve  cough. 

The  root  is  considered  to  have  the  same  properties  as  the 
leaves,  and  to  be  also  diuretic ;  it  is  given  in  dropsy  along  with 
other  drugs.  Dr.  Mootooswamy  gives  the  following  formula  as 
mnch  used  by  native  doctors: — Take  of  the  root  bark  3^, 
Tribulus  terrestris  fruit,  root  of  Trianthema  monogyna  and 
Cephalandra  indica  d  3i,  Belerio  and  chebulic  myrobalans 
aSss,  Iron  dross  Jx,  Goat's  urine  Jviii,  Water  four  sers.  Make 
a  decoction  and  keep  it  for  several  days  in  the  oven.  Dose  2  to 
3  ounces  twice  a  day  in  as  much  water. 

A  decoction  of  the  root,  leaves  and  bark   with  an  equal 

quantity  of  Acorus  Calamus^  ginger,  ajowan  seeds  and  salt 

is   recommended  as  a  remedy  for   chronic  diarrhoea,  and  1 

to   li  ounces  of  the  juice   obtained  from   the  root  bark,  with 

II.— 49 
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three  ounces  of  goat's  milk,  twice  a  day   as  a  diuretic   in 
dropsy. 

Description. — Stem  scarcely  any,  but  branches  in- 
numerable, opposite,  spreading  in  all  directions,  forming  a 
close  impenetrable  bush,  something  like  the  Furze  ;  young 
branches  four-sided.  Thorns  axillary,  four-fold,  spreading, 
very  sharp,  from  1  to  2  inches  long.  Leaves  opposite,  short- 
petioled,  reflexed,  oval,  acute.  Male  flowers  axillary,  numerous, 
female  axillary,  solitary,  sessile,  between  the  two  thorns.  Berry 
globular,  of  the  size  of  a  pea,  when  ripe  white,  succulent, 
edible.  Seeds  two.  The  plant  is  in  flower  and  fruit  the 
greater  part  of  the  year. 


APOCYNACE^. 

ALSTONIA  SCHOLARIS,  Br. 

Fig.— Wight  Ic,  f.  422;  Bedd.  For.,  FL,  i.  2i2 ;  Eheede 
Hort.  Mai.  i.,  L  45 ;  Bentl.  and  Trim.  t.  173. 

Hab. — Drier  forests  of  India.     The  bark  and  leaves. 

Vernacular. — Chhatiin,  Datyfini  {Bind.),  Chhatin  {Beng.)^ 
Slltvin  {Mar.),  Ezhilaip-plUai  {Tam.),  Edakula-pala,  Pala- 
garuda  (Tel),  Janthalla  {Cam,.). 

History,  Uses,  &C. — The  tree  is  called  in  Sanskrit 
Saptaparna,  Sapta-chhada,  Guchha-pushpa,  Vrihat-tvak  and 
Vishala-tvak, "  having  large  or  thick  bark.'*  Hindu  physicians 
describe  it  as  tonic,  alterative,  and  useful  in  fever,  skin  diseases, 
and  dyspepsia.  Susruta  gives  the  following  formula  for 
use  in  catarrhal  dyspepsia : — "  Take  of  the  bark  of  Alstonia, 
stems  of  Tinospora  cardifolia,  bark  of  Azadirachta  indica,  and 
the  bark  of  Betula  Bhqjpatra,  equal  parts,  in  all  two  tolas  (820 
grains),  and  prepare  a  decoction  in  the  usual  way."  It  also 
enters  into  the  composition  of  several  prescriptions  for  boils 
and  other  diseases  of  the  skin.  The  specific  name  scholaris 
has  been  given  to  this  tree  from  the  fact  of  its  planks^  covered 
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with  a  layer  of  sand^  bein^  used  as  school-boards  on  which 
children ^^trace  their  letters  as  in  the  Lancastrian  system.  The 
natives  of  Western  India  have  a  superstitions  fear  of  it,  and 
say  that  it  assembles  all  the  trees  of  the  forest  once  a  year  to 
pay  homage.     {Oraham.) 

Bheede  in  1678  and  Bnmphins  in  1741  described  and  figur*- 
ed  the  tree  and  noticed  the  medicinal  use  of  the  bark  by  the 
natives  along  with  salt  and  pepper  in  febrile  dyspepsia^  and  as 
a  local  application  to  ulcers  and  rheumatic  joints.  Bnmphius's 
experience  is,  that  the  bark  is  useful  in  catarrhal  dyspepsia  and 
in  the  febrile  state  consequent  upon  that  affection^  and  also  for 
enlarged  spleen.  He  says :  "  Of  its  value  in  catarrhal  dyspepsia 
I  can  speak  from  experience ;  the  dose  should  be  1 5  grains 
taken  at  bedtime  in  powder  or  decoction.'^  Nimmo  in  1839 
called  attention  to  the  bark  as  a  powerful  tonic,  and  suggested 
its  use  as  an  antiperiodic.  Dr.  Oibsou  in  1853  contributed  a 
short,  but  interesting,  account  of  the  drug  to  the  Pharmaceu* 
tical  Journal  (xii.,  p.  422).  Alstonia  bark  is  oflBcial  in  the  Phav' 
maeopceia  of  India^  and  is  described  as  an  astringent  tonic, 
anthelmintic,  and  antiperiodic.  In  the  Concan  the  juice  of  the 
fresh  bark  with  milk  is  administered  in  leprosy,  and  is  also 
prescribed  for  dyspepsia  and  as  an  anthelmintic  ;  and  the  juice 
of  the  leaves  with  that  of  fresh  ginger  root  or  zedoary  is 
administered  to  women  after  confinement.  One  of  us  has 
found  the  tincture  of  the  bark  to  act  in  certain  cases  as  a  very 
powerful  galactagogue :  in  one  case  the  use  of  the  drug  was 
purposely  discontinued  at  intervals,  and  on  each  occasion  the 
flow  of  milk  was  found  to  fail. 

In  1874  Gruppe,  an  apothecary  of  Manilla,  obtained  from 
the  bark  a  substance  which  he  named  ditain.  In  the  report  on 
the  Centennial  Exhibition  presented  to  the  American  Pharma- 
ceutical Association  (Transactions  1877),  the  following  account 
of  this  substance  and  of  the  use  of  the  drug  in  Manilla  is 
given: — ''  Echitea  acholaris  (Alstonia  scholaris.  Brown,)  grows 
wild  abundantly  in  the  central  provinces  of  the  island  of  Luzon, 
where  it  has  long  been  known  and  esteemed  by  the  nativecr 
under  the  name  of  ^  Dita,^  as  a  most  efficient  tonic  and  febri* 
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f age.  The  people  baying  been  in  the  habit  of  asing  it  from 
time  immemorial  in  decoction  against  malignant,  intermittent, 
and  remittent  fevers  with  the  happiest  resalt,  the  attention  of 
oar  leading  physicians  was  excited,  and  the  active  principle 
ditain  has  now  become  a  staple  article,  and  ranks  eqaal  in 
therapeatical  efficiency  with  the  best  imported  sulphate  of 
quinine.  Numberless  instances  of  private  and  hospital  practice, 
carried  oat  by  our  best  physicians,  have  demonstrated  this 
fact.  Equal  doses  of  ditain  and  of  standard  quinine  sulphate 
have  had  the  same  medicinal  effects ;  besides  leaving  none  of 
the  disagreeable  secondary  symptoms,  such  as  deafness,  sleep- 
lessness, and  feverish  excitement,  which  are  the  usual  con- 
comitants of  large  quinine  doses,  ditain  attains  its  effects 
swiftly,  surely,  and  infallibly. 

We  use  ditain  generally  internally  in  quantities  of  half  a 
drachm  daily  for  children,  and  double  the  dose  for  adults,  due 
allowance  being  made,  of  course,  for  age,  sex,  temperament,  &c. 
We  derive  very  beneficial  effects  from  its  use,  too,  under  the 
form,  of  poultices.  Powdered  dita  bark,  cornflour,  each  half  a 
pound ;  hot  water  sufficient  to  make  a  paste.  Spread  on  linen 
and  apply  under  the  armpits,  and  on  the  wrists  and  ankles, 
taking  care  to  renew  when  nearly  dry,  and  provided  the 
desired  effects  should  not  have  been  obtained.  The  results 
arrived  at  by  ditain  in  our  Manilla  hospitals  and  private 
practice  are  simply  marvellous.  In  our  military  hospital  and 
penitentiary  practice,  ditain  has  perfectly  superseded  quinine, 
and  it  is  now  being  employed  with  most  satisf<iCtory  results  in 
the  Island  of  Mindanao,  where  malignant  fevers  are  prevalent.'' 

Description. — The  drug  consists  of  irregnlar  fragments 
of  bark,  (  to  ^  an  inch  thick,  easily  breaking  with  a  short 
coarse  fracture.  The  external  layer  is  very  uneven  and  much 
fissured,  dark  grey  or  brownish,  sometimes  with  black  spots, 
it  readily  separates  when  handled.  The  interior  substance  and 
inner  surface  (liber)  is  of  a  bright  buff*  A  transverse  section 
shows  the  liber  to  be  finely  marked  by  numerous  small  medul- 
lary rays.     The  bark  has  no  particular  odour ;  when  chewed  it 
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commanicates  gradually  to  the  palate  a  sb'ghtly  bitter  but  not 
disagreeable  taste. 

Microscopic  structure. — The  cortical  tissue  is  covered  with  a 
thin  euberous  coat,  the  middle  layer  of  the  bark  is  built  up  of  a 
thin-walled  parenchyme,  through  which  enormous,  hard,  thick- 
walled  cells  are  scattered  in  great  numbers,  and  are  visible  to 
the  naked  eye,  as  they  form  large  irregular  groups  of  a  bright 
yellow  colour.  Towards  the  inner  part  these  stone-cells  dis- 
appear, the  tissue  being  traversed  by  undulated  medullary  rays, 
loaded  with  very  small  starch  grains  ;  many  of  the  other 
parenchymatous  cells  of  the  liber  contain  crystals  of  calcium 
oxalate.  The  longitudinal  section  of  the  liber  exhibits  large 
but  not  very  numerous  laticiferous  vessels,  as  elongated  simple 
cells  with  perforated  tranverse  walls  (sieve-cells)  containing 
a  brownish  mass,  the  concrete  milk-juice  with  which  all  parts 
of  the  tree  abound. 

Chemical  composiiion. — In  1875,  Jobst  and  Hesse  exhausted 
the  powdered  bark  with  petroleum  ether,  and  then  extracted, 
by  boiling  alcohol,  the  salt  of  an  alkaloid,  which  they  called 
Ditamine,  After  the  evaporation  of  the  alcohol,  it  is  preci- 
pitated by  carbonate  of  sodium  and  dissolved  by  ether,  from 
which  it  is  removed  by  shaking  it  with  acetic  acid.  Ditamine 
as  again  isolated  from  the  acetate  forms  an  amorphous  and 
somewhat  crystalline,  bitterish  powder  of  decidedly  alkaline 
character  ;  the  bark  yields  about  0*02  per  cent. 

From  the  substances  extracted  by  means  of  petroleum 
ether,  as  above  stated,  Jobst  and  Hesse  further  isolated  (1) 
Echicaoutchin,  C^^H*°0^,  an  amorphous  yellow  mass;  (2) 
Echicerin,  C^°H*®0^,  forming  acicular  crystals,  melting  at 
157®  C.  ;(3)  Bchitin,  C'^H^^O^  crystallized  scales,  melting 
at  170°;  (4)  Echitein,  C^^'OQS  which  forms  rhombic  prisms, 
melting  at  195®;  (5)  Echiretin,  C^H^^O*,  an  amorphous 
substance,  melting  at  52®  C. 

Echicaoutchin  may  be  written  thus:  (C^H®)^0^,  echicerin 
(C5H8)60«,  echiretin  {Cm^yO^ ;  these  formulae  at  once  indi- 
cate how  nearly  the  three  substances  are  allied.     They  are 
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probably  constitucfnts  of  the  milky  juice  of  the  tree.    (PhannO' 
cographia,  2nd  Hd.,  p.  422.) 

Hesse  has  since  separated  from  Dita  bark  two  other  bases, 
JSchitamine  and  Echitenine.  He  ^ow  reports  that  Ditamin$ 
exists  in  the  bark  in  the  proportion  of  0*04  per  cent.  It  is 
readily  soluble  in  dilute  acids^  and  differs  from  the  alkaloids 
associated  with  it  in  being  precipitated  from  its  acid  solntioD^ 
by  ammonia.  Its  formula  deduced  from  the  analysis  of  its 
platinochloride,  is  0»^H»»NO«. 

Echiiamine  is  obtained  from  the  liquor  from  which  the 
ditamine  has  been  extracted.  On  neutralizing  this  liquor,  con- 
centrating it  by  evaporation,  and  then  adding  hydrochloric 
acid  and  sodium  chloride,  impure  echitamine  hydrochloride  is 
precipitated.  The  base  isolated  from  this  precipitate,  aud 
then  purified,  crystallizes  in  thick  vitreous  prisms,  answering 
to  the  formula  C^«H«8N«0*+4H^0.  When  dried  in  vacuo 
these  part  with  three  molecules  of  water,  leaving  a  strong 
base  of  the  formula  C"H"N'0*+H*0,orC"H»<>N»0',  which 
the  author  calls  echitamine  hydrate,  or  echit-ammoninm 
hydroxide.  If  in  drying  the  heat  be  raised  to  and  maintained 
at  150°  C,  another  molecule  of  water  is  given  off;  but  the 
anhydrous  echitamine  thus  left  is  a  much  weaker  base,  and 
is  reconverted  into  the  original  alkaloid  by  dissolving  it  in 
hydrochloric  acid,  and  decomposing  the  hydrochloride.-  In 
consequence  of  the  decided  loss  of  basic  properties  accompany- 
ing the  elimination  of  the  last  molecule  of  water,  the  author 
prefers  to  regard  the  monohydrated  base  as  the  normal  form. 
The  latter  is  a  powerful  alkaloid  ;  it  neutralizes  acids  perfectly, 
and  yields  well-defined  crystallizable  salts. 

Echitenine. — This  base  is  prepared  from  the  mother  liquors 
of  echitamine  hydrochloride,  by  precipitating  with  mercuric 
chloride,  decomposing  the  precipitate  with  sulphuretted  hy- 
drogen, and  then  shaking  with  chloroform.  It  exists  in  the 
bark  to  the  extent  of  only  0*01  per  cent.  Its  composition 
corresponds  to  the  formulc^  C^^H^'NO*.  It  is  markedly 
bitter,  of  a  brownish  colour,  and  foses  above  120^  C.    With 
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strong  sulpbaric  acid  it  forms  a  reddish  violet,  and  with 
nitric  acid  a  parple  solution,  the  latter  of  which  changes  to 
green  and  nltimately  to  yellow*  Its  salts  are  amorphous. 
Iq  the  author's  opinion  all  these  alkaloids  belong  to  one 
series : — 

Ditamine    C'^H^^NO* 

?  C18H25N0* 

Echitenine    C^oH^yjjo* 

Echitamine  Hydrate  (Echit-ammonium 

Hydroxide)  C^^'ON^O^ 

.  (Liebig's  Annalen,  cciii.,  144)  m  Year^Book  of  Pharmacy 
/or  1881.) 

Oommerce. — The  bark  is  not  an  article  of  commerce  in 
India. 

Rhazya  Stricta,  Decai^na.  in  Jacq,   Voy.BoL,  L    111. 

Vernacular, — Sewar  (Bind). 

This  plant  is  widely  distributed  through  Western  Asia, 
from  Yemen  in  Arabia,  to  the  North- West  Provinces  of  India. 
Its  leaves,  which  are  very  bitter,  are  sold  in  the  bazars  in 
Sind,  the  natives  using  them  in  the  preparation  of  cooling 
bitter  infusions.  iJ.  atricta  is  a  stiff-growing  plant  with  erect 
stems  2  to  3  feet  high,  and  upright  thickish  smooth  leaves 
placed  rather  close  together  on  the  stem.  Dr.  Stocks  de- 
scribes the  infusion  as  a  good  and  peculiar  bitter  tonic,  and 
recommends  it  for  trial. 

HOLARRHENA   ANTIDYSEN- 
TERICA,  Wall 

Fig. — Brand.  For.  Fl,  t.  40;  Wight  Ic,  t.  1297;  Bheede 
Hort.  Mai  i.,  L  47.  Conessi  or  Tellicherry  Bark  (Eng.), 
Ecorce  de  Codagapala  (Fr.). 

Hab. — Throughout  the  diier  forests  of  India.     The  bark. 

Vernacular  Kura,  Kaureya  {Hind.),  Kurchi  (Beng.).  Knda, 
Pindhara-kuda  {Mar.),  Kuda,  Doula-kuda  {Guz.),  Kulap-pfilal 
{Tam.),  Amkndu  {Tel),  Kodamuraka,  Kodasiga  {Oan,). 
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The  seeds :.  E^rwa-indarjaa  ( Httul.)^  Tita-indarjau  {Beng,), 
Kulappalai-virai  {Tarn.),  Amkudn-vittula  (TeU)y  E[ada-indar* 
jau  (Jfar.),  Kadvo  indarjau  (G«z.),  Kodu-marakan-bija  {Can.). 

History,  UseS,'&C. — The  Sanskrit  names  for  this  use- 
ful tree  are  very  numerous,  the  best  known   are  Kutaja  and 
Kalioga,  amongst  others  we  may  mention  Girimallika,  Yatsaka 
"  cow  tree,**  Sakra  sakhin  *'Indra*s  tree/*  and  Sakrasana  '*  In- 
dra*s  food/*     The  tree  is  fabled  to  have  sprung  from  the  drops 
of  amrita  which  fell  on  the  ground  from  the  bodies  of  Bama*8 
monkeys,  which  were  restored  to  life  by  Indra.     ^he  seeds  are 
called  in   Sanskrit    Indrayava,   Bhadrayava,   Yatsakavija,   or 
Sakravija,  *'  Indra's  seed.**  The  bark  is  one  of  the  most  impor- 
tant articles  in  the  Hindu  Materia  Medica,   and  is  described  in 
the    Nighantis   as    bitter,  astringent,   cold  and  digestive ;   a 
remedy  for  piles,  dysentery,  bile,  leprosy  and  phlegmatic  hu- 
mours.    Susrnta  says  it  is  expectorant,  an  antidote  to  poisons, 
cures  dysuria,  urinary  and  skin  diseases,  checks  nausea  and 
vomiting,    removes  pruritus,  improves   the  condition  of  bad 
ulcers,  relieves  pains  of  the  stomach,  and  checks  the   derange- 
ment of  the  three  humours,  viz.y  phlegm,  air  and  bile.     The 
seeds  are  considered  to  be  astringent,  febrifuge  and  anthel- 
mintic.    Both  bark  and  seeds  are  usually  combined  by  Hindu 
physicians  with  a  number  of  other  medicines  which  are  prin- 
cipally astringents,  bitters  and  aromatics.    As  examples  of  such 
preparations  we   may  mention   the  Kutajaleha  or  confection, 
and  the  Pathddya  churna  or   compound  powder  of  Chakra- 
datta.     In  the  Pradardni   lauha   the  drug   is  combined  with 
iron,  but  perhaps  the  most  popular  preparation  is  the  Kutajd- 
rishta  or  Kutaja  wine  of  Sarangadhara,  which  is  made  in  the 
following  manner  :— Take  of  fresh  root  bark,  12  ^  seers,  raisins, 
6^  seers,    flowers  of  Basaia  laiifolia  and    bark   of  Qmelina 
arborea  of  each  80  tolas ;  boil  them  together  in  256  seers  of 
water,  till  reduced  to  64  seers,  and  strain.     Then  add  flowers 
of  Woodfordia  floribunda  2i  seers ;  treacle  12}  seers,   and  let 
the  mixture  ferment  for  a  month  in  a  cool  place  (it  is  usually 
buried  under  the  ground).     Draw  off  and  bottle.     This  prepa- 
ration has  an  agreeable  flavour^  is  not  bitter^  and  is  an  excellent 
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remedy  in  ctronic  dysentery  and  diarrhoea.     Plasters  and  oils,, 
containing  Conessi  bark  combined  with  astringents  and  aroma- 
tics,  are  also  used  by  the  Hindus.     They  are  applied  over  the 
part  of  the  abdomen  which  is  most  painful. 

Arabic  and  Persian  writers  describe  the  seeds  under  the 
name  of  Lisan-el-asaflr-el-murr,  and  Zaban-i-gungishk-i-talk 
(bitter  sparrow's  tongue);  they  consider  them  to  be  carmina- 
tive and  astringent,  and  prescribe  them  in  chronic  chest  affec- 
tions, such  as  asthma,  also  in  colic  and  diuresis ;  besides  this 
they  attribute  lithontriptic,  tonic  and  aphrodisiac  properties  to 
them,  and  combined  with  honey  and  saffron  make  them  into 
pessaries  which  are  supposed  to  favour  conception.  We  may 
mention  incidentally  that  the  use  of  medicated  pessaries  for 
this  purpose  is  a  common  practice  in  India.*  They  are  also 
used  after  delivery.  According  to  the  Makhzan,  the  bark  is 
the  Tiwaj  (tvac  ?)  of  Persian  writers,  which  the  author  of  the 
Tuhfat  identifies  with  Talisfar,  by  some  supposed  to  be  the 
Indian  bark  used  in  dysentery  by  the  Greek  physicians  under 
the  name  of  /*«k*p. 

The  Portuguese  physicians,  Garcia  and  Christopher  a  Costa, 
describe  the  drug  under  the  names  of  Corn,  Cure,  Cura  and 
Corte  de  pala.  Rheede,  who  calls  the  tree  Codaga-pala,  states 
that  the  bark  is  applied  as  a  lejj  (plaster)  in  rheumatism,  and 
thac  a  hot  decoction  of  it  is  used  in  toothache,  and  in  the  cure 
of  bowel  affections.  Ainslie  mentions  the  bark  as  having  been 
lately  admitted  into  the  British  Materia  Medica,  under  the' 
name  of  Conessi  bark. 

Conessi  bark,  also  known  as  Codaga  pala,  Corte  de  pala,  and 
Tellicherry  bark,  enjoyed  for  a  time  considerable  repute  in 
Europe.  It  has  however  fallen  into  disrepute,  principally, 
according  to  Sir  Walter  Elliot,  who  regards  it  as  one  of  the 
most  valuable  medicinal  products  of  India,  from  the  compara- 
tively inert  bark  of  FT.  tinctoria  having  been  confounded 
with  it.  Favourable  reports  of  its  use  as  a  remedy  in  dysen- 
tery will  be  found  in  the   Pharmacopoeia  of  India.     For  ad- 

*  Similar  pessaries  were  used  by  the  Greeks  and  Romant, 
II.-60 
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ministration  Mr.  O.  C.  Dutt  prefers  a  watery  extract  of  tlia 
Tooi  bark^  of  which  the  average  dose  is  abont  three  grains  in 
combination  with  half  a  grain  or  more  of  opium. 

Other  European  physicians  have  preferred  the  powdered 
barky  or  a  decoction  made  with  2  oz.  of  the  bark  to  2  pints  of 
water,  to  be  boiled  down  to  one  pint.  The  impure  alkaloid 
(wrightine)  is  bitter,  and  has  been  used  with  some  success  as 
an  antiperiodic,  and  in  the  treatment  of  dysentery  occurring 
in  aged  persons  and  infants.  It  is  sold  by  druggists  in 
Calcutta. 

For  an  exhaustive  analysis  of  the  botanical  confusion  which 
has  arisen  in  connection  with  this  plant  and  the  various  species 
of  Wrightia,  we  would  refer  our  readers  to  an  article  by  M.  R. 
Blondel  (Nouveaux  Remedes,  Sept.  24,  1887,)  in  which  the  bota- 
nical history  and  structure  of  Holarrhena  antidysenterica  is 
fully  discufised  and  illustrated. 

Description. — Three  Apocynaceous  plants  are  fre- 
quently called  Kura,  Koda  or  Kuda  in  the  Indian  vernaculars; 
Holarrhena  antidysenterica^  Wrightia  tomentosa,  and  Wrightia 
tincto9na.  They  may  be  distinguished  most  readily  by  an 
examination  of  the  follicles  and  seeds.  H.  antidysenterica  has 
the  pair  of  follicles  separate,  W.  tomentosa  has  them  connate, 
separating  when  quite  ripe,  and  W.  tinctoria  has  follicles  con- 
nected  at  the  apex  only.  In  Holarrhena  the  seeds  have  a 
tuft  of  hairs  on  the  end  most  remote  from  the  foot-stalk, 
whilst  in  the  Wrightias  the  tuft  is  on  the  end  next  the  foot- 
stalk. 

The  young  bark  of  Holarrhena  is  grey  and  nearly  smooth  ; 
on  the  older  branches  it  is  externally  of  a  brown  colour,  and 
scarred  from  the  exfoliation  of  portions  of  the  suber;  inter- 
nally it  is  of  a  cinnamon  colour,  and  the  cambium  layer  when 
present  smooth  and  nearly  white.  The  root  bark  resembles 
that  of  the  older  stems,  but  is  of  a  deeper  and  more  rusty 
brown  colour. 

The  seeds  resemble  oats,  are  very  bitter,  and  are  contained 
in  long  follicles  about  the  thickness  of  a  quill.     They  are  of  a 


Digitized  by  VjOOQ IC 


APOCYNACEJS^  895 

yellowish  brown  coloor,  about  2  centimetres  long  and  2  to  8 
millimetres  thick  ;  at  one  end  of  the  seeds  is  a  kind  of  shallow 
i>eck,  to  the  sides  of  which  was  attached  the  tuft  of  hairs. 
Oxie  side  of  the  seed  is  grooved,  and  in  this  groove  may  be 
seen  the  raph^.  The  outer  envelope  of  the  seed  is  thin  and 
papery,  and  within  it  is  a  thin  white  layer  of  albumen!  The 
embryo  consists  of  a  conical  radicle  and  two  foliaceoos 
convoluted  cotyledons* 

Microscopic  structure. — A  section  of  the  bark  fromr  the 
larger  branches  is  remarkable  for  several  layers  of  rhytidoma, 
the  inner  of  which  is  in  contact  with  the  cambium;  this  struc- 
ture gives  rise  to  exfoliations  of  portions  of  the  outer  layer 
of  the  bark.  Simple  and  branched  laticiferous  vessels  are 
to  be  seen,  and  a  few  groups  of  stony  cells.  The  cells  of  the 
parenchyma  are  filled  with  starch  granules  and  contain  red 
colouring  matter.  Externally  there  is  a  thin  layer  ofsuber. 
In  the  young  bark  the  rhytidoma  is  not  developed,  conse- 
quently there  is  no  exfoliation. 

Chemical  com  position. ^^The  bark  and  seeds  contain  a  basic 
substance  {Wrightlne) ,  to  prepare  which  the  pulverised  seeds 
are  treated  with  carbon  bisulphide  in  a  displacement  apparatus 
to  remove  a  fat  oil,  then  dried  and  exhausted  with  hot  alcohol  > 
the  extract  freed  from  alcohol  by  distillation,  is  digested  with 
a  small  quantity  of  dilute  hydrochloric  acid,  and  the  evapora- 
ted filtrate  is  mixed  with  ammonia  or  sodic  carbonate,  which 
throws  down  a  copious  fl^occulent  precipitate,  consisting  of  the 
impure  base- 

Wrightine  after  washing  with  cold  water  forms  an  amor- 
phous powder,  insoluble  in  ether  and  in  carbonic  disulphide^ 
soluble  in  water  and  alcohol,  and  especially  in  dilute  acids,- 
with  which  it  forms  uncrystalli sable  salts  having  like  the  base 
itself  a  persistent  bitter  taste.  The  acetic  acid  solution  is  pre- 
cipitated by  tannic  acid;  the  hydrochloric  acid  solution  gives 
flocculent  precipitates  with  platinic,  auric,  and  mercuric  ch^o 
rides.  iStenhouse,  Thar.  Jour.  [2)r  V.,  493.)  R-  Haines  (Ibid., 
YI.,  432)  states  that  he  obtained  the  same  base  from  Conessi 


Digitized  by  VjOOQ IC 


396  AP0C7NACEJE. 

bark  in  1858,  and  gave  a  short  description  of  it  in  the  Transact 
lions  of  the  Medical  and  Physical  Society  qf  Bombay  (New 
Series,  IV.,  38).  He  proposed  to  call  it  Conessine^  and  calca* 
lated,  from  the  analysis  of  the  free  base,  and  of  the  platinum  salt, 
the  formula  C**H'^*NO.  The  seeds  have  recently  beea 
again  investigated  by  Herr  Warnecke  (Berlcht^e,  XIX.,  60), 
who  has  obtained  from  them  a  crystalline  alkaloid  by  exhaust- 
ing them  with  ether  containing  a  little  hydrochloric  acid, 
digesting  the  extract  with  water  and  precipitating  with 
ammonia,  washing  the  yellow  flocculent  precipitate  with  water, 
and  then  after  drying  it  over  sulphuric  acid  dissolving  it  in 
petroleum  spirit  and  evaporating.  The  pure  alkaloid  is  de- 
scribed as  occurring  in  delicate  colourless  anhydrous  needles, 
having  a  bitter  taste,  becoming  yellow  at  60®  to  70**  0.,  and 
melting  at  122®  C.  The  alkaloid  readily  forms  salts  with  acids, 
the  hydrochlorate  being  crystalline.  It  is  difficultly  soluble  na 
water,  but  freely  soluble  in  alcohol,  ether,  chloroform,  petroleum 
spirit,  benzol,  arayl  alcohol,  and  carbon  bisulphide.  An  ana- 
lysis gave  figures  corresponding  with  the  formula  CH^^N. 
Herr  Warnecke  therefore  claims  that  this  base,  for  which 
he  prefers  the  name  "  Wrightine  '*  is  the  first  discovered  solid 
non-oxygenated  alkaloid  occurring  in  nature ;  in  this,  however, 
he  is  hardly  correct,  since  the  formula  C^^H'^'^N*  was  attri- 
buted in  3861  to  a  base  isolated  by  Rieth  from  the  bark  of 
Arariba  rubra  {Annalenj  CXX.,  247),  which  was  also  obtained 
crystalline. 

Bather  curiously,  but  simultaneously  with  the  publication  of 
the  above-mentioned  communication,  another  appeared  by 
Messrs.  Polstorfi*  and  Schirmer  (Beriehte,  XIX.,  78),  which 
described  the  results  of  the  chemical  examination  of  a  bark 
forwarded  from  Tropical  Africa  by  German  missionaries  as  a 
remedy  against  dysentery,  and  referred  to  Holarrhena  africana, 
DC.  They  report  that  they  have  isolated  from  this  bark  minute 
proportions  (one-tenth  per  cent.)  of  an  alkaloid  that  they  con- 
sider to  be  identical  with  that  separated  by  Professor  Haines 
from  East  Indian  conessi  bark ;  and  they  attribute  to  it  charac- 
ters closely  resembling  those  described  by  Herr  Warnecke  m 
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pertaining  to  the  alkaloid  obtained  by  him  from  Wrightia 
anlitlysenterica  seeds.  Like  that  alkaloid  also,  though  crystal-* 
lizable,  it  contains  no  oxygen,  the  formula  by  which  it  is 
represented  being  C*^H*®N  or  differing  by  CH^  from  the 
formula  given  by  Herr  Warnecke  for  his  alkaloid;  but  Messrs. 
Polstorff  and  Schirmer  think  their  formula  C-*H***N  is  fairly 
comparable  with  that  of  Professor  Haines  for  conessine  from 
East  India  Conessi  bark,  C^*H'*NO  (old  notation),  since  the 
free  base  has  the  peculiarity  (also  shared  by  Aribine)  of  crys- 
tallizing with  a  molecule  of  water;  and  they  think  that  his 
combustion  was  probably  made  with  imperfectly  dried  alkaloid. 
It  will  be  observed  that  Professor  Haines  and  Messrs. 
Polstorff  and  Schirmer  operated  upon  the  bark  of  the  respec- 
tive plants,  whilst  Herr  Warnecke  used  the  seeds.  So  that 
at  present  there  is  some  doubt  whether  both  barks  yield  an 
identical  alkaloid,  differing  in  composition  from  that  from 
conessi  seeds  by  CH^,  er  whether  it  is  the  alkaloid  from 
the  East  Indian  and  African  plants  that  diSer,  but  are 
homologous.  Messrs.  Polstorff  and  Schirmer  have  prepared 
and  described  several  salts  of  their  alkaloid.  It  may  be 
added  that  there  is  a  remark  in  the  Appendix  to  the  Indian 
Pharmacopoeia  to  the  effect  that  probably  Eolarrhena 
(Wrightia)  aniidysenterica,  H.  Codaga,  E.  pubescevs  and 
H.  malaccensis,  are  only  varieties  of  one  species,  and  are 
endowed  with  similar,  if  not  identical,  medicinal  properties. 
It  appears  desirable,  therefore,  that  the  investigation  should 
be  extended  to  the  bark  and  seeds  of  those  plants.  {Pharm. 
Joum.,  Feb.  27,  1886.) 

Commerce. — The  bark  and  seeds  are  both  articles  of  local 
commerce.  Value,  bark,  Rs.  li  per  maund  of  37^  lbs. ;  seeds, 
Rs.  25  per  maund. 

Wrightia  tinctoria,  Br.,  Wight  Ic,  t.  444 ;  Bot.  Reg. 
t.  933,  a  native  of  Central  India,  the  Western  Peninsula  and 
Burma,  which  has  already  been  mentioned  in  connection  with 
the  last  article  as  a  kind  of  Kura,  affords  a  bitter  bark  which  is 
frequently  substituted  for  true  Conessi  bark ;  its  seeds  also  are 
an  article  of  commerce  under  the  name  of  sweet  indarjau. 
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This  shrub  is  often  caltivated  in  gardens  on  account  of  iU 
fragrant^  white,  jasmine-like  flowers,  which  are  offered  in  the 
.  Hindu  temples.  It  would  appear  to  have  been  confounded  bj 
Garcia  d'Orta  with  Holarrhena,  as  he  states  (Ooll.  27)  that 
the  flowers  of  Corn  smell  like  Honeysuckle, .  whereas  those  of 
Holarrhena  are  odourless.  The  leaves  of  this  plant,  whieb 
turn  black  when  dry,  afford  a  kind  of  indigo  called  in  Mysore 
Pala  Indigo.  An  account  of  the  preparation  of  this  dye 
appears  in  Buchanan's  '^  Journey  through  Mysore,  Acy"^  1,  478. 
The  coagulated  milky  juice  forms  a  kind  of  caoutchouc ;  the 
wood  is  valued  by  turners,  who  call  it  Dudhi,  "  milk  woed.'' 

The  bark  may  be  distinguished  from  true  Conessi  bark  by  its 
darker  colour,  and  by  its  not  exfoliating  in  patches  (absence  of 
rhytidoma) ;  the  seeds  by  their  want  of  bitterness.  The  bark 
is  used  as  a  tonic  and  the  seeds  as  an  aphrodisiac ;  both  are 
articles  of  commerce,  the  former  being  more  frequently  met 
with  in  the  shops  than  true  Conessi  bark.  The  seeds  are  sold 
at  about  Bs.  4  per  maund  of  37^  lbs. 

NERIUM  ODORUM,  Sotand. 

Fig.— Bo^  Mag.,  1799,  2032;  Bot.  Beg.,  t.  74;  lUieede 
Eort  Mai  iv.9  ^.1,2.  Oleander  {Eng.},  Laurier  Eose  (Fr.). 

Hab, — W.  Himalaya,  Central  India,  Sind.,  Cultivated  nil 
over  India.     The  root. 

Vernacular. — Kaner  (Hind.,  Ouz.,  Mar.),  Karabi,  Eaner 
(Beng.),  Alari  (Tarn.,  Mai.),  Gann^ru  {TeL),  Elanigila  (Can.), 

History,  Uses,  &C. — In  Sanskrit  medical  works  two 
varieties  of  Karavira  are  rtientioned,  namely,  Svetapushpa^ 
"white-flowered";  and  Raktapushpa,  ''red^flowered.''  Other 
well  known  Sanskrit  names  for  the  Oleander  are  Asvamaraka 
*'horse-killer,''  and  Pratihasa  *'laughing.''  In  the  Nighantas 
both  kinds  are  described  as  hot  and  poisonous;  they  are  said  to 
be  of  use  as  an  external  application  to  swellings,  leprosy  and 
skin  diseases  such  as  itch.  The  flowers  of  the  red  and  white 
Oleander  are  much  used  by  the  Hindus  in  religious  ceremonies. 
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De  Qubernatis  Btates  that  the  N,  Oleander'  is  called  in  Italy 
Ammazza  cavallo  or  Ammazza  Vasino^  and  remarks  that  this 
accoants  for  the  dread  of  its  presence  shown  by  the  ass  of 
Ludan  and  Apuleias.     {Myth,  des  Plant,  ii.,  259.) 

For  external  application  the  Hindus  make  a  strong  decoction 
of  the  root  and  boil  it  down  with  oil  aod  cow's  urine  until  the 
water  has  been  driven  off,  other  drugs  are  usually  added,  such 
as  Plumbago  root,  Bmbelia  seeds,  &o. 

The  root  of  Oleander  beaten  into  a  paste  with  water  is  recom- 
mended by  Saraugadhara  to  be  applied  to  chancres  and  ulcers 
on  the  penis.  According  to  Chakradatta  the  fresh  juice  of  the 
young  leaves  is  dropped  into  the  eyes  in  ophthalmia  with  copi- 
ous lachrymation.  In  Arabic  and  Persian  works  the  plant  will 
generally  be  found  described  under  the  name  of  Difli ;  other 
names  are  Sum-el-Himir  and  Kharzahrah,  which  both  signify 
Asses' -bane;  it  is  identified  with  the  Nerium  of  the  Greeks.* 
The  Mahometan  physicians  describe  it  as  a  most  powerful 
resolvent  and  attenuant,  only  to  be  used  externally ;  taken 
internally  it  acts  as  a  poison  upon  men  and  animals.  A  decoc- 
tion of  the  leaves  is  recommended  to  reduce  swellingS)  and  an 
oil  prepared  from  the  root  bark  in  skin  diseases  of  a  scaly 
nature  and  in  leprosy.  Mir  Muhammad  Eusain  says  that  the 
Oleander  is  poisonous  to  insects,  and  that  it  cures  itch.  He 
also  states  that  the  leaves  though  poisonous  to  all  four*footed 
animals  are  a  counter-poison  against  serpents.  The  latter 
statement  appears  to  be  copied  from  Pliny.  (Bist,  Nat.  24,  2.) 
Ainslie  informs  us  that  the  bark  of  the  root  and  leaves  are 
considered  by  the  Vytians  as  powerful  repellants,  applied 
externally.  The  active  principles  of  N.  odorum  are  powerful 
heart  poisons.  0*0016  grams  of  Neriodorein  injected  hypoder- 
mically  into  a  large  healthy  frog  caused  in  14  minutes  diminu- 
tion of  the  heart  beats  from  70  to  12  per  minute,  followed  by  a 
temporary  rise  to  60;  aft€r  the  lapse  of  five  minutes  longer  the 
heart  ceased  to  beat.     This  cessation  of  the  heart's  action  was 

•  Nerium  Oleander,  hardly  different  from  the  Indian  plant.  Conf.  Dioi. 
ircpl  vripiov  iv.,  80.  It  was  also  called  by  the  Greeki  and  Bomani  Rbodo- 
4apbQe  and  Rhodadendron. 
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closely  followed  by  cessation  of  the  respiration.  According  to 
Eraser  (Trans.  Royal  Soc.  Ed.  xxiv.)  oleander  like  digitalis,  Ac, 
produces  at  first  irregularity  and  acceleration  of  the  heart's 
action,  then  a  diminished  frequency  caused  by  protraction  of 
the  ventricular  sj stole,  and,  finally,  stoppage  of  the  contractions 
by  cessation  of  the  dilation  of  the  ventricles,  which  remain  con- 
tracted, white  and  perfectly  empty. 

Description. — Roots  crooked,  bark  thick,  soft,  external 
surface  grey,  corky,  on  young  roots  the  corky  layer  is  very 
thin,  and  the  interior  yellow  colour  of  the  bark  is  seen  through  it, 
inner  surface  yellow.  The  bark  when  cut  or  wounded  exudes 
a  pale  yellow  latex,  which  is  resinous  and  very  sticky.  Odour 
somewhat  acrid.     Taste  acrid  and  bitter. 

Microscopic  structure. — In  the  bark  of  the  roots  the  medul- 
lary rays  are  very  numerous ;  their  being  loaded  with  yellow 
resinous  juice  makes  them  very  conspicuous.  JThe  laticiferons 
vessels  are  numerous  and  generally  in  groups  of  two,  three,  or 
more.  The  wogd  is  very  porous,  and  abounds  in  larg^  dotted 
vessels.     Both  bark  and  wood  abound  in  starch. 

Chemical  composition. — Mr.  H.  G.  Greenish  has  extracted 
from  the  bark  of  N.  odorum  two  bitter  principles,  one  soluble 
in  chloroform  and  little  soluble  in  water,  to  which  he  has  given 
the  name  Neriodorin,  and  another  very  soluble  in  water  and 
insoluble  in  chloroform,  which  he  has  named  Neriodorein.  Both 
of  these  substances  are  powerful  heart-poisons.  Neriodgrein 
is  an  amorphous  powder  of  a  pale  yellow  colour,  and  very 
bitter  taste,  insoluble  in  petroleum  spirit,  ether,  benzol, 
chloroform,  sulphide  of  carbon,  amylic  alcohol,  and  acetic  ether, 
but  readily  soluble  in  water  and  alcohol.  It  contains  no  nitro- 
gen ;  a  watery  solution  is  neutral  to  test  paper.  Chloroform 
partly  separates  it  from  its  watery  solution  in  the  form  of  an 
oily  liquid.  Chloroform  and  ether  precipitate  it  from  an 
alcoholic  solution  in  a  flocculent  condition.  It  is  soluble  in 
glacial  acetic  acid,  the  evaporation  of  the  solvent  leaves  a 
yellow  amorphous  vamish-like  mass.  Although  the  aqueous 
solution  passes  through  the  dialyser  it  has  not  yet  been  crys- 
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lallised.  Oonceutrated  sulphuric  acid  colours  it  of  a  brownish, 
red  with  a  violet  tinge  rouad  the  edge  of  the  mixture>  gra* 
dually  the  mixture  becomes  yellow,  passing  to  brown  and 
green.  In  the  presence  of  sugar  strong  si^ilphuric  acid  pro^ 
duces  a  browniuh  red  colour  passing  to  violet*  fiLeated  in  a 
closed  tube  with  2  per  cent,  of  hydrochloric  acid  for  two  hoora^ 
neriodorein  is  decomposed  into  a  yellow  resinous  substance  ;^ 
it  appears  to  be  a  glucoside.  Neriodorin  is  a  transparent  yellow,. 
varn)sh*like  substance  which  cannot  be  pulverised  even  after 
drying  over  sulphuric  acid  under  the  air  pump ;  it  is  very 
soluble  in  chloroform,  scarcely  soluble  in  cold  water,  but  much 
more  so  in  hot  water  j  its  watery  solution  is  bitter.  It  is  in** 
soluble  in  petroleum  spirit,  benzol  and  bisulphide  of  carbon  > 
ether  only  dissolves  a  trace.  It  is  very  soluble  in  alcohol, 
contains  no  nitrogen,  and  is  uncrystallisable.  In  other  respects, 
it  closely  resembles  Neriodorein.  (P/tar.  Jour.,  April  23rd^ 
1881.) 

Toxi(9ology. — The  leaves  of  Neriam  Oleander  were  examined 
by  Leukowsky  {N.  J.  Pharm.  46,  397),  who  announced  the 
presence  in  them  of  two  alkaloids,  Oleandrine  and  Ptseudocw 
rarine.  Schmiedeberg  ( 1 883),  who  considers  oleandrine  to  be  a 
glucoside,  found  in  the  leaves  two  other  glucosides,  Nenine  &nd 
tferiantine :  he  considers  neriine  to  be  identical  with  digitaleine* 
M.  B.  Picszc»ek  (Arc/do,  d.  Pharm.  (3),  xxviii.,  352,  1890>> 
obtained  from  the  bark  a  glucoside  having  the  compositiou 
€2*324  per  cent.  Carbon,  8*066  per  cent.  Hydrogen,  and 
29*610  per  cent.  Oxygen,  which  he  found  to  be  very  poison- 
ous, having  an  action  similar  to  that  of  strychnine :  4  cgr. 
proved  fatal  to  a  rabbit  in  three-quarters  of  an  hour.  He  has 
named  this  glucoside  Rosdginine  from  Cortex  Bosaginis,  th& 
German  name  for  oleander  bark.  M.  Picszczek  alao  obtained 
from  the  bark  the  neriine  of  Schmiedeberg,  the  composition  of 
which  he  found  to  be  oi'252  per  cent.  Carbon,  7*570  per  cent* 
Hydrogen, .  and  38' 178  per  cent.  Oxygen.  If  a  portion  of 
neriine  is  dissolved  in  strong  sulphuric  acid,  and  the  v]»po«r  of 
t^romine  is  made  to  pass  over  the  mixture,  a  splendid  violet- 
parpW:  colour  is  produced.    The  bark  waa  also  fouad  bo  contaix^ 
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ixi  eBsential  oil  of  disagi^eeableodoar,  and  a  crystAlline  bodj»  ifaa 
aqneons  solution  of  which  has  a  fine  biue  fiuorenoeace,  especially 
lifter  the  addition  of  an  alkali.  Thk  latter  sabstance  wae  only 
found -in  old  bark. 

Toxicology. -^Qh^vetii  {Med.  Jnris.  for  India)  refers  to  the 
toxicology  of  the  drug  tft  length,  and  states  on  the  authority 
of  Honigberger  that  the  root  of  the  hill  plant  is  more  toxic 
than  that  grown  in  gardens  i  he  remarks  that  it  is  proverbial 
among  females  of  the  hills,  when  quarrelling)  to  bid  each  other 
go  and  eat  the  root  of  the  Kaner.  Ainslie  also  refers  to  its 
dse  by  Hindn  women  when  tormented  by  jealousy,  and 
Broaghton  says  that  it  is  well  known  and  extenMvely  used  in 
the  Bombay  Presidency  as  a  poison,  the  juice  from  the  red 
▼ariety  being  considered  the  strongest  and  most  fatal.  It  ift 
also  stated  to  be  much  used  as  a  poisop  in  the  Umballa  dis- 
trict, the  root  sometimes  being  given  in  coffee.  Dr.  Cleghorn 
(1868)  records  the  history  of  two  male  adults  who  were  found 
dead  in  the  house  of  a  prostitute.  The  woman  confessed  that 
she  had  given  them  the  powdered  root  of  Kurrubee  in  milk  as 
a  cure  for  gonorrhoea,  from  which  they  were  suffering,  the  root 
being  a  popular  remedy  for  venereal  and  skin  diseases.  Soon 
after  taking  the  mixture,  the  men  became  sick,  vomited^  and 
complained  of  pain  in  the  abdomen,  writhed  about  the  floor, 
and  latterly  became  sleepy*  On  poet-mortem  exarainatioD  the 
following  points  were  noted : — 

Brain — In  one  case  engorgement  of  venous  sinuses:  puucta 
sangaiuea  abundant:  otherwise  apparently  normal.  In  the 
other  case  the  brain  is  reported  as  apparently  healthy. 

Heart. — In  one  case  vessels  on  exterior  surface  congested , 
right  ventricle  distended  with  dark  fluid  blood ;  valves>  Ac., 
healthy.  In  the  other  case,  two  ouhces  of  serum  were  found 
ki  the  pericardium,  and  both  ventricles  were  filled  with  flaid 
blood.  ' 

Lungs. — In  one  case  no  information  recorded  :  in  the  oAer 
rettirned  as  healthy. 

Stomach. — In  one  case  congestion  of  vessels  on  posterior 
vorface  of  great  curvature  :  a  well  defined  spot   of   congelftfott, 
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4m  potteirior  surface  of  oardiao  end;  »  mmilar  patch  near 
pyloric  orifice :  contents  grumous,  fluid*  In  the  other  ease,  well 
marked  spoia  of  congestion  on  the  anterior  and  posterior 
surfaces  of  peritoneal  coat,  covering  cardiac  end  :  mucous  sur- 
&ce6  coiresponding  to  these  being  covered  with  specks  of 
steUate  oongeAtion:  contents^grumouS)  fluid. 

Liver. r^ln  one  case  large  vessels  congested,  otherwise  normah. 
In  the  other  case,  enlarged  :  targe   veins  filled  with  bh>od. 

Spleen, — ^Tnboth  cases^ enlarged:  probably  by  malarious  fever. 

Intestines* — In  one  case  mucous  coat  of  small  gut  throughout 
of  a  dark  colour:  large  veins  distinct.  Large  patch  of 
congestion  on  upper  part  of  mucous  surface  of  d^odeuum, 
surtace  velvetty :  spots  of  congestion  scattered  through  jejunum 
and  ileum:  villi  well  marked  in  upper  part  of  jejunum  :  large 
spots  of  congestion  in  inguinal  flexure.  In  the  other,  case,  the 
bowels  were  reported  as  normal^  except  that  iu  parts  the  vessels 
ware  congested. 

Kidneys. — Intensely  oongeated  in  one  oase,  healthy  in 
the  other.. 

JEsophagus. — In  one  case  covered  with  dark-coloured 
■Hictts;.  in  the  other  the  upper  part  of  fauces  covered  with 
bloods 

No  chemical  examination  of  the  viscera  was  made.  In  184S, 
a  case  of  fatal  poisoning  by  the  root  was  sent  to  the  Chemical 
Examiner,  Bengal,  by  Dr.  Oreig,  in^  which  the  bark  had  been 
taken  from  the  roots  of  a  plant  in^  the- dootor's  own  garden, 
beaten  to  apowder,  and  then  administered  mixed  with  oil.  It 
was  judged  that  at  least  two  or  three  ounces  of  the  bark  had 
been  taken.  About  H  houraftep  the  poison  had  been  taken, 
the  patient  was-  apparently  senseless  and  unable  to  ansvi^r 
questions  r  the  pulse  was  pretematurally  slow  and  soft  but 
regular,  with  an  inclination  to  stop :  a  considerable  amount  of 
the  mixtore  was  stated  to  have  been  vomited  soon  after  it  had 
been  taken.  Warm  water  and  an  emetic  was  administered, 
which  induced  free  vomitings  and  the  patient  was  ordered  to 
tie  moved  about.     Under. this  treatoieat  ho  revived  Qonsider- 
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9kly,  but  rehpaed.  iato  iosensibility  some  lioiirs  afterwardfti 
Tb6  patient  appears  to  have  recoyered  from  all  urgent  sjmpr 
toms,  bat  to  have  died  suddenly  on  the  following  day  after 
makiog  some  exertion.  On  post-mortem  examination  5  hoars 
after  deaths  the  cavities  of  the  heart  were  filled  with  black  flaid 
blood.  The  lungs  were  natural.  The  stomaoh  contained  :a 
quantity  of  dark  yellowish  fluid,  and  on  its  internal  surface^ 
near  the  cardiac  and  pyloric  orifices  posteriorly  were  found 
small  patches  studded  with  red  points,  and  one  or  two  slight 
abrasions  of  the  knucous  membrane.  The  liver  appeared  some- 
.what  distended,  and  the  intestines  and  spleen  are  reported 
natural. 

Mr.  Broughtou  {Trans.  By.  Med.  ^  Phys.  86c.  for  1857-58, 
p.  4,)  reports  a  case  in  which  a  slight  and  delicate  male  drank 
a  little  more  than  an  ounce  of  the  expressed  juice,  walked  five 
yards  and  fell  senseless.  When  seen  in  the  morning,  the  face 
and  eyes  were  flushed,  head  hot  and  perspiring,  with  sterto- 
rous breathing  and  foaming  at  the  mouth,  accompanied  by 
violent  spasmodic  contractions  of  the  muscles  of  the  entire 
body  :  more  remarkable  in  the  upper  than  lower  extremities^ 
and  on  the  left  than  right  side.  During  intervals  of  spasm, 
the  patient  lay  evenly  upon  his  back,  when  an  attack  occurred, 
the  superior  contmctions  of  the  left  side  threw  him  over  on 
liis  right,  in  which  position  he  remained  during  the  paroxysm. 
Insensibility  continued,  and  the  spasms  returned  at  intervals 
of  an  hour,  and  were  induced  by  attempts  to  rouse  or  move  the 
patient : .  the  bowels  were  moved  involuntarily.  Towards  even* 
ing  the  spasms  decreased,  the  face  became  pale,  the  pulse  a 
thready  the  eyes  shrunk  and  the  extremities  cold  :  stimulants 
restored  the  circulation,  but  insensibility  continued^  and  thd 
bowels  were  moved  involuntarily*  In  the  evening  reaction  set 
in,  the  skin  became  hot,  the  pulse  frequent :  there. was  no 
spasms  but  insensibility  was  still  complete.  .  On  the  morning 
of  the  following^  day  the  patient  was  restored  to  speech  and 
^reason. 

•-  The  following  case  was  treated  in  the  Medical  College 
Hospital*     Calcutta,  and  reported  in  the  Ind.  Med.  Oaxette^ 
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September,  186G.  A  mal«  adolt  was  brought  to' bbspital  in 
an  apparently  unconscioas  state,  the  trunk  and.  limbs  being 
rigid,  and  the  jaw  spasmodically  closed,  the  pulse  very  feeble; 
^nd  exceedingly  slow,  about  SO.  The  history  was  to  the 
effect  that  5  hours  previously  more  than  i  tola  (4&  grains)^ 
of  the  fresh  root  bark  of  Sheth  Kurrubee  (white  oleander) 
rubbed  up  with  black  pepper  had  been  taken.  Within  half 
an  hour  the  patient  began  to  feel  giddy  and  very  heavy,  an4 
was  obliged  to  lie  down :  this  was  shortly  followed  by  a  gene* 
ral  uneasy  sensation  and  considerable  restlessness.  Soon 
afterwards  fits  occurred,  in.  which  the  trunk  and  limbs  were;^ 
rigid  and  contracted,  the  hands  clenched  and  thumbs  flexed 
inwards  on  the  palms.  Profuse  perspiration  and  a  sensatioq 
of  constriction  round  the  chest  also  accompanied  each 
paroxysm.  In  hospital  the  patient  had  no  regular  paroxysm, 
but  constant  muscular  twitchings  were  observed  all 
over  the  body,  an4  continued  for  four  or  five  hours  aftet 
admission.  The  rigidity  of  the  muscles  gradually  wore  off,  and 
on  the  morning  after  admission  the  patient  declared  himself 
quite  easy  save  for  a  slight  heaviness  about  the  head.  The 
patient  stated  that  he  had  never  lost  consciousness,  and  that  hiA 
mind  had  been  quitia  clear.  Babu  K.  H.  Acharjee  (Ind.  Medz 
Oaz.,  1866,)  reports  the  case  of  a  boy,  to  whom  the  powdered 
root  had  been  administered  for  intermittent  fever.  In  threei 
or  four  hours  he  was  attacked  vnth  tetanus,  and  was  foqnd 
free  from  fever,  quite  sensible,  the-  jaws  spasmodically  clo9ed9 
and  the  muscles  of  the  body  rigid  and  contracted*  .The  pa<t 
tient  recovered.  Babu  D.  Mookerjia  draws  attention  to  the 
tetanic  symptoms  whioh  may  occur  in  oleander  poisotiing,  af 
evidence  that  the  action  of  the  poison  resembles  that  of  strych* 
Bia,  and  he  remarks,  in  the  case  last  mentioned,  that  all  thf) 
urgent  symptoms  (as  in  strychnia  poisoning)  were  developed 
suddenly,  and  the  muscles  of  the  jaw  were  likewise  the  lai^t 
to  be  affected  :  when  the  symptoms  began  to  subside,  they  di4 
«o  rapidly.  He  also  adds — the  marked  difference  between  the 
effects  of  oleander  and  nux-vomica  poisoning  oonsists  in  thy 
condition  of  the  pulse.    In  nuxivomica  poisoning  it  isj[enerallj 


Digitized  by  VjOOQ IC 


406  APOCYNACE^. 

unaffected^  be^omiDg^  slightly  quiakened  only  dmug  a  -fit ;  bat 
in  oleander  poisoning  its  pretemataral  sk>wnes3  is  a  marked 
feature. 

In  Madras  oleander  pounded  with  gingeUy  oil  is  a  faMTomitt 
^ison  with  suicides.  The  Madr^  Chemieal  Ezaminer's  Re- 
port for  1882-83,  mentions  three  eases ;  lor  1888>  two  cases;  f«: 
1885,  one  case,  Th^  were  allsoicides,  the  root  waa detected 
by  its  physical  characters  in  the  Tomtted  niattersw 

In  the  whole  of  India,  during  the  fifteen  years  ending  1888» 
the  reports  of  the  Chemical  Examiners  record  29^  detectionti  of 
oleander, — namely,  Bengal,  2 ;  N.-W.  Provinces,  2  ;  Madras, 
1 1 ;  Bombay,  1 4.  Two  of  the  detections  in  Bombay  were  ia 
connection  with  cattle  poisoning. 

THEVETIA  NERIIFOLIA^/«*». 

Fig.—Bot.  Mag.  2S09 ;  Lyon,  Med.  Juris,  fof*  hidia, 
p.  298.     Exile  or  Yellow  Oleander  (En^. ). 

..    Hab. — West  Indies.  Cultivated  in  India.    The  bark. 

Vernacular. — Pila-kanfr  (Bind.,  Ouz.),  Kolkaphul  (Beng.), 
Pachchai  alari,  Tiruvachchippu  (Jam.),  Pachcha-gann^ru  {TeL)f 
Pachcha-arali  {MaU),  Pivala-kan^r  (4far.). 

:  History,  Uses,  &C. — This  plant  is  commonly  cultivate 
in  India  as  an  ornamental  garden  shrub. 

Descourtilz,  in  his  Flora  of  the  Antilles,  speaks  of  T.  neriifoUa 
as  an  acrid  poison,  of  the  bark  as  a  drastic  purgative,  of  the 
fruit  as  emetic^  and  af  an  extract  of  the  plant  as  a  remedy 
for  intermittent  fever.  He  deseribes  the  case  of  a  young 
negro  who  had  eaten  of  the  green  &uit,  and  who  was  affected 
with  ohillsi  delirium,  and  other  nervous  symptoms,  nausea,  and 
a  thready  puUe ;  he  had  irregular  spcksms,  followed  by  extreme 
agitation^  with  singing,  laughing,  and  weeping,  and  thei|  fay 
a  fixed  blank  look.  He  seemed  tending  to  conoa,  but  was 
Irelieved  by  an  emetic* 

'  The  antiperiodic  properties  of  the  bhrk  have  been  oon^vvied 
by  Dr.  0.  Bidie  (Madras  Quart,  Med.  Jcum.  r.,  p.  178),  and 
Dr.  J.  Shortt  (/Mrf.,  viii.,  p.  2W), 
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Their  trials  with  it  in  various  iormti  of  retnittent  fevef 
proved  highly  satisfactory,  and  leave  little  doubt  that  it  is  a 
remedy  of  considerable  power.  It  was  employed  in  the  form  of 
tincture  (one  ounce  of  the  freshly -dried  bark  macerated  for 
eight  days  in  5  ounces  of  rectified  spirit)  in  doses  of  from  10 
to  16  drops  thrice  daily.  In  larger  doses  (30  to  60  drops),  it 
acts  as  an  acrid  purgative  and  emetic,  and  carried  to  a  greater 
extent  is  evidently  powerfully  poisonous.  The  kernels  are 
extremely  bitter,  and  when  chewod  produce  a  slight  feeling  of 
numbness  and  heat  in  the  tongue ;  by  expression  fchey  yield  a 
clear,  pale  amber-coloured,  slightly  viscid,  acrid  oil,  which  is 
•ometimes  recommended  as  a  cathartic  by  the  natives,  but, 
according  to  Dr.  Shortt,  it  produces  violent  vomiting  and 
hypercatharsis.  {Pharm.  of  India,  p*  138.)  This,  however,  is 
contrary  to  our  experience ;  the  oil  token  pure  is  as  inert  as 
olive  oil. 

Dr.  A.  J.  Amadeo  of  Porto  Rico  states  that  two  grains  of 
the  extract  of  the  bark,  given  in  the  apyrexia  of  intermittent 
fever,  prevent  the  access  of  the  paroxysm,  and  that  the  natives 
Employ  the  bark  in  infusion  for  the  cure  of  ague.  {Phann^ 
Joum.^   April,  1888.) 

The  active  principles  of  the  plant  Thevetin  and  Theveresin 
have  been  thoroughly  tested  in  experiments  on  animals  by 
Bias  and  by  T.  Husemann(4rcAtr/iIr  exp.  Paihol,  «•  Phar,,  v. 
228).  The  former  has  upon  frogs  the  same  eflFects  as  digi- 
taliu,  and  its  lethal  dose  is  also  nearly  the  same  (gm.  0*001~ 
0-003).  It  first  hurries  the  respiration  and  renders  it  irregu- 
lar, and  kills  by  producing  a  tonic  contraction  of  the  ventricle^ 
of  the  heart,  with  a  corresponding  engorgement  of  the  auricle 
and  of  the  general  circulation.  Voluntary  motiooi  is  not 
destroyed,  although  motility  is  impaired  in  the  hind  legs.  The 
tome  effects,  essentially,  were  produced  by  theveresin  i^  tba 
dose  of  gm.  0*05.  •  Expimments  npon  dogs  and  rabbits  led 
these  observers  to  recognize  a  strong  analogy  between  the 
effects  of  these  glncosidds  and  the  effects  of  digitalin,  hqlle* 
borin,'and  other  analogous  products.  They  produce  repeated 
attacks  of  vomtting  (in  dogs),'aiid  sometimes  iwatqry  diarrhcea 
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•nd  proFusd  saliratioiii  with  extreme  prostration,  so  that  *he 
animal  lies  still  and  will  not  change  his  posture  except  during 
the  efforts  at  vomiting.  The  cerebral  functions  seem  to  be 
impaired^  at  least  at  the  beginning  of  the  attack )  later^  when 
exhaustion  has  become  complete^  the  animal  remains  motion- 
less, as  if  narcotized.  The  breathing  is  laboured,  but  the 
pupils  are  unchanged,  and  muscular  tremor  is  constant, 
/although  spasms  are  either  absent  or  only  occur  just  before 
death.  As  above  stated,  in  animals  killed  by  these  poisons  the 
ventricle  is  contracted,  yet  in  exceptional  cases  it  is  found 
dilated  with  dark  blood.  The  vomiting  produced  by  thevetin 
is  doubtless  due  in  part  to  its  irritant  qualities,  for  when  it  is 
injected  hypodermically  the  punctures  are  apt  to  produce 
"abpcesses.  The  venous  congestion  of  the  stomach,  which  gives 
ibe  interior  of  the  organ  a  blue  colour,  is  partly  due  to  the 
cardiac  obstruction  and  partly  to  the  repeated  efforts  at 
"vomiting.  According  to  Prof.  Carpio  (Phila^  Med.  Times,  ix. 
396),  the  thevetin  of  Thevetia  Yccotli  produoeR  symptoms 
Iklmost  identical  with  those  above  described,  and  kills  by 
furresting  tlie  heart  either  in  diastole  or  in  systole  The  experi- 
ments of  Cerna  {Ibid,^  p.  426,)  led  him  to  the  following  among 
other  conclusions  :  Thevetin  produces  death  by  asphyxia  and 
by  cardiac  paralysis ;  applied  to  the  skin,  it  irritates,  with  a  sen- 
sation of  burning;  it  produces  convulsions  of  cerebral  and 
paralysis  of  spinal  origin;  increases  intestinal  paralysis;  lowers 
the  temperature ;  locally  applied,  it  contracts  the  pupil ;  and 
it  increases  salivation.  Warden  has  confirmed  the  statement 
as  to  the  production  of  convulsions.  {Amer.  Jour.  Phar.^ 
liv.301.) 

Description. — ^The  fresh  bark  of  the  young  wood,  of 
from  i  to  1  inch  in  diameter,  is  green,  smooth,  and  covered  bj^  - 
a  thin  grey  epidermis,  through  which  thegreen  colour  is  appa-. 
rent ;  it  turns  black  when  dry.  The  bark  from  the  larger, 
stems  has  a  brown  snberous  coating ;  the  wood  is  white  and 
soft,  with  a  large  central  pith.  All  parts  of  the  plant  yield  an, 
abundance  of  acrid  milky  jnioe.  The  fruit  is  globular,  slightjy 
i^by^  green,  1  i  to  2  inohea  in  diameter,  and  contains  a  Jxftd^ 
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nati  light  brown  in  colour,  and  triangalar,  with  a  deep  groore 
along  the  edge  corresponding  to  the  base  of  the  triangle ;  each 
nut  contains  two  pale  yellow,  slightly  winged  seeds.  The  seeda 
and  the  inner  layer  of  the  bark  give,  when  boiled  with  hydro- 
chloric acid,  a  deep  blue  or  bluish-green  colour. 

Chemical  composition. — De  Vrij  has  obtained  from  the  ker- 
nels of  the  seeds  from  35*5  to  41  per  cent,  by  expression  and 
57  per  cent,  with  benzol  of  a  limpid  almost  colourless  oil. 
The  oil  had  an  agreeable  mild  taste  like  that  of  fresh  almond 
oil;  its  density  at  25^  C.  was  0*9148,  and  at  that  temperature 
it  was  perfectly  liquid  and  transparent,  at  15^  C.  it  became 
pasty,  and  at  13^  C.  entirely  solid.  Oudemans  found  it  to  con- 
sist of  63  per  cent,  triolein  and  27  per  cent,  tripalmitin  and 
tristearin.  After  expression  of  the  oil  De  Vrij  obtained  from 
the  cake  about  4  per  cent,  of  a  beautiful  crystallised  white 
glucoside,  to  which  he  gave  the  name  of  Thevetin.  A  solution 
of  1*14  gram,  of  thevetin  in  glacial  acetic  acid  to  a  volume  of 
10  cubic  centimetres  yielded  in  the  polarimeter  a  levogyre 
rotation  of  9*75^.  With  concentrated  sulphuric  acid  thevetin 
yields  a  clear,  dark  yellow  liquid,  which  by  exposure  to  the  air 
assumes  after  a  few  minutes  a  beautiful  purple  colour.  Thia 
colour  disappears  after  some  time  under  separation  of  a  floccu- 
lent  matter.  Nitric  acid  yields  no  reaction  with  thevetin  at 
the  ordinary  temperature.  De  Vrij  has  also  found  thevetin 
in  the  bark  of  the  shrub.  (For  a  further  account  of  thevetin 
and  theveresin,  see  a  paper  by  Dr.  Bias  in  the  Transactions  of 
the  Academie  des  Sciences  de  Belgique  (3)  2,  No.  9 — .) 
Warden  has  described  a  principle  contained  in  the  seeds  which 
he  called  pseudo^indican,  and  which  affords  a  blue  coloration 
with  hydrochloric  acid :  he  points  out  that  this  reaction  might 
be  utilized  in  toxicological  investigations.  (Pharm.  Joum,,  Nov. 
1881.)  In  another  communication  to  the  same  journal,  he 
refers  to  the  presence  of  a  second  toxic  principle  in  the 
seeds,  which  he  considers  to  possess  greater  toxic  poweca 
than  thevetin.     (Pharm,  Joum.  xiiL,  182-183.) 

Teleology, — Dr.  Kanny  Lai  D^  has  drawn  attention  to  the 
use  of   the  seeds  as    a  poison   in   Bengal,   but  erroneously 
IL— 68 
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'ascribes  their  toxic  properties  to  the  bland  oil.     Dr.  Dijmontier 

fhas  published  an  account  of  the  death  of  a  child  three  years  of 

'age  after  eating  one  seed.     An  interesting  case  of  poisoning  by 

one  of  the  seeds  is  recorded  by  Dr.  J.  Balfour  (Madras  Journ, 

of  Lit.  and  Science,  in.,  N.   Ser.,  p.   140).     Recovei-y  ensued. 

.  Dr.  Lyon  (Med.  Juris.,  p.  299)  mentions  a  case  in  which  eight 

to  ten  seeds  proved  fatal  to  an  adult  female :  he  remarks  that 

cases  of  poisoning  in  the  human  subject  are  seldom  met  with 

in  India^  but  of  late  years  the  seeds  have  come  into  somewhat 

extensive  use  in  the  Bombay  Presidency  as   a  cattle  poison, 

nine  cases  of  this  kind  having  been  reported  in   the  Bombay 

Chemical  Analyser's  Office  during  the  year  1886.     In  Bengal 

four  other  cases   are  on  record,  but  the  particulars  of  one 

only   are   given,   in   which    a   woman   attempted   to   commit 

suicide. 

CERBERA  ODOLLAM,  O^r^n. 

Fig. —  Wight  Ic,  t.  441;  Lyon's  Med.  Juris,  fur  India, 
p.  300. 

Hab. —  Swamps  and  creeks  on  the  coasts  of  India  and 
Ceylon  ;  Sunderbuns.     The  seeds. 

Vernacular.— OdsLUam  (MaL),  Katarali  (Tarn.),  Honde 
{Can.)^  Sukanu  (Afar.),  Dabur,  Dhakur  (Beng,). 

History,  Uses,  &C. — This  is  a  handsome  tree,  very 
"plentiful  along  the  backwaters  of  the  western  coast.  Emetic 
and  purgative  properties  are  assigned  to  the  milky  juice,  bark 
and  leaves,  and  the  action  is  very  similar  to  that  of  Thevetia 
neriifolia.  The  kernel  of  the  seeds  is  frequently  resorted  to 
in  criminal  poisoning  in  the  Madras  Presidency,  and  in  the 
native  states  of  Travancore  and  Cochin.  The  fruit  combined 
with  datura  is  a  part  of  the  remedy  given  by  native  physicians 
for  hydrophobia.  The  bark  affords  a  fibre.  The  seeds  yield 
65*5  per  cent,  of  a  bland  fixed  oil,  of  a  pale  yellow  colour,  which 
is  used  for  burning  and  for  anointing  the  head ;  it  contains 
HO  poisonbns  property  if  obtained  by  expression  or  by  means 
of  petroleum  ether. 
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Description. — ^The  ripe  carpel  is  ovoid,  2  to  4  itichea 
long,  somewhat  resembling  a  green  mango,  fibroas  and  woodj 
within,  and  contains  a  single  broad,  compressed,  white  seed-, 
consisting  of  two  irregularly  attached  oily  cotyledons. 

Chemical  compoHition. — Dr.  de  Vrij  has  separated  from  the 
kernels  a  crystalline  poisonous  glucoside,  probably  the  same 
as  thevetin,  and  an  alcoholic  extract  of  the  seeds  when  treated 
with  hydrochloric  acid  gives  a  blue  or  bluish-green  colour  as 
exhibited  by  Thevetia, 

Professor  Plugge,  of  Groningen,  has  made  an  investigation 
of  the  seeds  with  the  following^  preliminary  results.  25  grama 
of  the  powder,  partially  separated  from  oil  by  expression, 
were  entirely  freed  from  oil  by  extraction  with  benzol,  and 
the  remaining  powder  afterwards  extracted  with  alcohol. 
Prom  this  alcoholic  solution  it  was  impossible  to  obtain  any 
crystalline  body,  although  the  solution  contained  a  very  poi- 
sonous principle.  The  alcohol  was  evaporated,  and  the  result- 
ing syrup  was  dissolved  in  a  few  c.  c.  of  water.  With  this 
solution  subcutaneous  injections  were  nwfcde  on  frogs,  and  it 
was  found  that  0'5,  0*2,  0"1,  and  even  0*05  c.  c.  caused  death 
in  from  five  minutes  to  one  hour.  The  symptoms  are  chiefly — 
(1)  stoppage  of  the  respiration,  or  in  smaller  doses,  irregularity 
of  the  respiration  J  (2)  violent  and  repeated  vomiting;  (3)  gen^ 
ral  paralysis  ;  and  (4)  finally  stopping  of  the  heart  in  contrac- 
tion (systole).  It  seems  that  the  poisonous  principle  of 
Cerbera  seeds  is  not  only  a  strong  poison  of  the  heart,  that, 
like  digitalin,  stops  the  heart  in  systole,  but  also  has  a  very 
marked  action  on  the  respiration.  The  watery  solution  of 
Cerberin  (?)  was  not  precipitated  by  alkaloid-reagents,  with 
the  exception  of  phosphomolybdic  acid.  The  principle  can 
be  best  separated  from  the  watery  solution  of  the  alcoholic 
extract,  by  first  shaking  it  with  petroleum  ether,  and  then 
removing  the  cerberin  with  chloroform. 

The  oil  of  the  kernels  has  a  specific  gravity  of  9194  at  16-5? 
CL ;  ai  a  few  degrees  below  this  temperature  it  depoaite  solid 
fata.     The  saponification  equivalent  is.  259*4,  and  afb^  Aqcq^j 
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position  of  the  soap^  there  is  left  95*5  per  cent,  of  insolable 
fktty  acids  melting  at  34^.  The  elaidin  reaction  resulted  in 
the  solidification  of  the  oil  in  one  hoar^  and  after  24  honrs  it 
became  so  firm  as  to  hardly  yield  to  the  pressure  of  the  finger. 
The  ash  of  the  seeds  amounts  to  3*3  per  cent. 

Toxicology. — Cases  of  poisoning  with  the  seeds  of  Odallam 
are  brought  to  the  notice  of  the  medical  officer  at  Trevandrum 
every  year ;  they  act  as  an  irritant  poison  by  producing  vomit- 
ing and  purging^  soon  followed  by  collapse  and  death.  In 
1886,  out  of  four  cases,  one  was  fatal;  in  1886,  seven  cases 
were  reported.  The  nut  is  occasionally  eaten  by  children  in 
mistake,  but  it  is  mostly  used  intentionally  by  women  who 
wish  to  commit  suicide  when  they  get  into  trouble.  The 
Madras  Chemical  Examiner  in  1888  reported  the  case  of  a 
boy  who,  after  eating  the  kernel,  "  suffered  from  vomiting  and 
tingling  of  the  skin  and  throat,  deep  sleep,  and  twitching  of 
the  muscles,  and  died  in  16  hours.''  A  part  of  the  fruit 
sent  with  the  viscera  was  identified. 

Pao  Pereira. — Under  this  name  the  Portuguese  in  India 
nse  the  intensely  bitter  bark  of  Oeisaoapermum  IcevSy  whicli 
'they  obtain  from  Brazil,  as  a  febrifuge  and  tonic. 

Santos  (1838)  separated  from  it  an  alkaloid,  pereirine,  which 
in  its  impure  state,  as  a  brown-yellow  amorphous  powder,  is 
employed  in  Brazil.  Bochefontaine  and  De  Freitas  (1877)  pro- 
posed to  call  it  geigsospermine,  and  Hesse  (1677)  adopted  this 
name  for  the  alkaloid,  which  is  nearly  insoluble  in  ether  and 
water  and  readily  soluble  in  alcohol  and  dilute  acids ;  it  crys- 
tallizes in  small  white  prisms,  dissolves  in  strong  nitric  acid 
with  a  purple-red  colour,  becoming  orange-yellow  on  heating, 
and  in  concentrated  sulphuric  acid  at  first  colourless,  rapidly 
changing  to  blue,  and  gradually  to  a  pale  colour ;  its  composition 
is  C^^H^'N^O^H'^O.  A  second  alkaloid,  pereirine,  is  easHy 
soluble  in  ether,  forms  a  greyish-white  amorphous  powder,  and 
is  coloured  blood-red  by  nitric  and  violet-red  by  sulphuric  adid; 
it  appears  to  be  present  in  larger  proportion  than  tike  preoediog 
on^.     {8HIU  and  Madich.)    . 
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TABERNiEMONTANA  CORONARIA,  Br. 

Fig.— Wight  Ic,  t.  477;  Bot.  Mag.  1861;  Eheede  Hart 
Mai.  ii.,  54, 65.  Ceylou  Jasmine  {Eng.),  Arbre-vache  (Fr.). 

Hab. — Uncertain.  Cultivated  in  India.  The  milky  juice 
and  root. 

Veniaculaa'. — Tagar  {Hind.,  Mar.,  Ouz.),  Nandia-vatai, 
Nanthia-vatai  (Tarn.,  Tel.),  Nandi-battal  (Can.),  KAr6ta-p61a 
{Mai). 

History,  Uses,  &C. — This  shrub  is  often  confounded 
witli  the  Tagara  of  the  Nighantas  (see  Valeriana  Walliehii). 
Rheede  says  that  the  milky  juice  of  T.  coronaria  mixed  wiili 
oil  is  rubbed  into  the  head  to  cure  pain  in  the  eyes ;  the  root 
chewed  relieves  toothache;  rubbed  with  water  it  kills  intestinal 
worms  ;  with  liraejuice  it  removes  opacities  of  the  cornea.  It 
is  the  Fula  de  8.  Antonio  of  the  Portuguese.  Ainslie  (ii.,  257) 
states  that  the  Sanskrit  name  given  to  it  in  Southern  India  is 
Nandivriksha,  and  that  it  is  very  cooling  in  ophthalmia.  In 
W^tern  India  the  milk  has  the  reputation  of  being  very  cool- 
ings and  is  applied  to  wounds  to  prevent  inflammation.  Two 
wild  species,  T.  dichotoma  and  T.  Heyneana,  are  considered  to 
have  similar  properties,  and  are  known  by  the  same  vernacular 
names.  In  Pudokota  the  flowers  are  used  in  inflammation  of 
the  cornea.  The  milk  of  plants  belonging  to  this  genus  con. 
tains  caoutchouc  and  resins,  but  is  generally  free  from  acridity. 
T.  utilis  is  the  Hya-Hya  or  Cow-tree  of  British  Guiana,  which 
yields  a  copious  sapply  of  thick  sweet  milk  when  tapped. 

Description. — A  shrub  6 — 8  ft,,  much  dichotomonsly 
branched,  bark  pale  ;  leaves  4 — 6  inches  by  1 — Ii  inch,  glossy, 
rather  coriaceous,  green  when  dry,  pale  beneath,  margin 
waved,  petiole  \  — ^  in.,  axils  of  petioles  glandular.  Peduncles 
1 — 2  in.,  pedicels  slender^  bracts  minute.  Flowers  pure  white, 
ofben  double,  fragrant.  Follicles  1 — ^8  in.,  spreading  and  re* 
ourred,  sessile  or  contracted  into  a  sort  of  stalk  at  the  base, 
tnrgidlj  oblong,  beaked  or  not,  3-ribbed ;  seeds  34»  6,  oblongi 
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striated,  aril  red,  flesby.  {FL  Br,  Ind.)  All  parts   of  the  plant 
abound  in  a  milky  juice,  which  has  a  bitter  taste. 

Chemical  composition, — The  fresh  roots  were  extracted  with 
80  per  cent,  alcohol.  Prom  the  alcoholic  extract,  in  addition  to 
resins  and  extractives,  a  large  amount  of  an  alkaloidal  principle 
was  isolated,  soluble  in  ether,  and  giving  marked  precipitates 
with  alkalies,  chromate  of  potash,  and  alkaloidal  reagents,  but 
no  special  colour  reactions  were  noted.  The  taste  was  bitter, 
and  the  principle  as  deposited  by  spontaneous  evaporation  of 
an  ethereal  solution,  was  in  the  form  of  a  yellowish  brittle 
varnish. 

RAUWOLFIA  SERPENTINA,  Benih. 

Fig.— Wight  Ic.  t.  849;  Bot.  Mag.  t.  784;  Burm.  Fl. 
ZeyLf  t.  64,     Syn. — Ophioxylon  serpentinum. 

Hab. — Throughout  India.     The  root. 

Femacular.— Chota-chand  (ffmd.),^ Chandra  {Beng.)y  Harkai 
(Mar,),  Piitala-gandhi  (TeZ.),  Chuvanna-avilpori  {Mai.),  Covan- 
namilpori  (Tawi.),  Sutranabhi  (Can.). 

History,  Uses,  &C — This  shrub  is  mentioned  in 
Sanskrit  works  under  the  names  of  Sarpagandh^  and 
Chandrika.  The  Hindus  use  the  root  as  a  febrifuge,  and  as 
an  antidote  to  the  bites  of  poisonous  reptiles,  also  in  dysentery 
and  other  painful  affections  of  the  intestinal  canaL  By  some  it 
is  supposed  to  cause  uterine  contraction  and  promote  the  expul- 
sion of  the  foetus.  Ainslie  gives  the  following  account  of  it ; — 
Tsjovanna  amelpodi  is  the  name  given,  on  the  Malabar  Coast 
.{Rheede,  Mai.  vi.  8],  t.  47),  to  a  plant,  the  bitter  root  of  which 
is  supposed  to  have  sovereign  virtues  in  cases  of  snake-bites 
and  scorpion-stings ;  it  is  ordered  in  decoction,  to  the  extent 
.of  a  pint  in  twenty-four  hours,  and  the  powder  is  applied, 
externally,  to  the  injured  part.  The  plant  is  the  Radios  musteh 
of  Rnmphius.  (Amb.  vii.  29,  t.  16.)  The  Javanese  class  ijj 
.ftmong  their  anthelmintics,  and  give  it  the  name  of  puUfandf^ 


Digitized  by  VjOOQ IC 


APOCYNACEJS.  415 

4t  may  be  found  noticed  both  by  Barman  in  his  Thesaur. 
Zeylan.  (t.  64)  and  Garcia  ab  Horto;  the  latter  recommends  it 
as  stomachic ;  Bamphias  speaks  of  it  as  an  antidote  to  poisons  ; 
and  Bon  tins,  in  his  HUt.  Mat.  Med,  Ind,j  tell  us  that  it  cures 
fever/^  {Mat.  Ind.  II.  441.)  It  will  be  seen  that  Ainslie 
confounds  it  with  the  Radix  mustela  or  ichneumon  root 
{Ophiorrhiza  Mungos),  and  the  natives  of  some  other  parts  of 
India  appear  to  make  the  same  mistake.  Sir  W.  Jones  (Asiat, 
Research.  \v.,  p.  308,)  thinks  it  possible  that  this  plant  may 
perhaps  be  the  true  ichneumon  plant.  In  the  PharmacopcBia  of 
India  its  use  in  labours  to  increase  uterine  contractions  is 
noticed  upon  the  authority  of  Dr.  Pulney  Andy,  but  we  have  no 
other  evidence  of  its  efiicacy  in  such  cases.  In  Bombay  most  of 
the  labourers  who  come  from  the  Concan  keep  a  small  supply 
of  the  root,  which  they  value  as  a  remedy  in  painful  affections 
of  the  bowels.  In  the  Concan  the  root  with  Aristolochia  indica 
(Sapsan)  is  given  in  cholera;  in  colic  1  part  of  the  root  with  2 
parts  of  Holarrhena  root  and  3  parts  of  Jatropha  Curcas  root  is 
given  in  milk ;  in  fever  the  root  with  Andrographis  paniculata, 
finger  And  black  salt  is  used.  The  dose  of  the  combined 
drugs  in  each  case  is  from  3  to  4  tol^. 

Description. — Root  crooked,  tapering,  from  i  an  inch 
in  diameter  downwards  ;  bark  soft,  corky,  marked  by  longi- 
tudinal fissures,  light  brown ;  wood  brittle,  showing  rings  and 
medullary  rays  visible  to  the  naked  eye  ;  taste  very  bitter  ; 
odour  of  the  fresh  roo$  acrid.  The  suber  upon  transverse 
section  presents  when  magnified  the  appearance  of  a  piece  of 
honeycomb,  viz.,  alternate  rows  of  long  tubular  cells  and 
compressed  cells  ;  the  inner  portion  of  the  bark  consists  of 
a  delicate  parenchyma,  loaded  with  starch,  and  traversed 
by  indistinct  medullary  rays.  The  wood  is  remarkably 
starchy. 

Chemical  compogition. — The  roots  examined  by  us  reduced 
to  fine  powder  lost  7-18  per  cent,  when  dried  at  100®  C. 
The  ash  amounted  to  7-89  per  cent.,  and  was  of  a  light 
chocolate  colour,  containing  a  marked  amount   of  iron  afid 
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a  trace  of  manganese.     On  analysis  the  following  rednlts  were 

obtained: — 

Petroleum  ether  extract,    "64    per  cent. 
Ether  „  -346     „      „ 

Alcoholic         „  3-936     „     „ 

Aqueous  „  11*38      ;,     „ 

The  petroleum  ether  extract  was  oily,  yellow,  and  poBseoaed 
an  odour  Hke  that  of  a  mixture  of  cedar  and  musk.  On  stand- 
ing arborescent  crystals  separated;  in  alcohol  the  extracl. 
was  partly  soluble  with  acid  reaction;  the  insoluble  residujgi^ 
was  oily  and  contained  a  trace  of  a  wax.  The  extract  aflTord- 
ed  marked  indications  of  the  presence  of  an  alkaloidal 
principle. 

The  ether  extract  was  hard  and  had  the  same  odom*  as  the. 
peta^leum  ether  extract,  but  in  a  less  marked  degree.    Treaii*. 
ed  with  water  a  sightly  bitter  solution  was  obtained,  which 
gave  no  reaction  with  ferric  salts :  by  the  action  of  dilute 
sulphuric  acid  an  intensely  bitter  solution  was  obtained  which 
contained  an  alkaloid.     A  yellow  resin  was  also  present. 

The  alcoholic  extract  was  brittle,  yellowish  brown  and 
intensely  bitter.  A  solution  in  alcohol  exhibited  a  vet^  nmrked 
greenish  fluorescence.  In  cold  water  the  extract  was  pai-tly 
soluble,  with  slight  fluorescence,  and  v^ery  bitter :  ferric  salti 
gave  no  colour  reaction.  The  alcoholic  extract  was  treated 
with  dilute  sulphuric  acid  and  the  turbid  acid  solutian  agitat- 
ed with  chloroform :  after  separatioif  of  the  chloroform,  the 
liquid  was  rendered  alkaline  with  ammonia,  and  agitated 
first  with  chloroform  ether,  and  finally  with  amyli<5  alcohol. 
The  three  extracts  exhibited  fluorescence  when  dissolved  in 
alcohol)  but  the  appearance  was  most  marked  in  that  obtained 
by  chloroform  acting  on  the  acid  solution.  The  chloroform 
extract  deposited  a  yellowish  granular  tnsBs  on  standing! 
which  was  noncrystalline :  in  taste  the  extract  was  extremely 
bitter :  it  afforded  marked  indications  of  the  presence  of  an 
alkaloid,  but  was  not  wholly  soluble  in  diluted  sulphuric  aoidt 
The  ether-chloroform  extract  was  non-crystalline,  it  was  also 
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bitfc^r,  bufc  the  bitter  taste  was  associated  with  some  astrin- 
gencj;  it  was  wholly  soluble  in  dilate  sulpharic  acid,  and 
aft>rded  marked  indications  of  the  presence  of  an  alkaloid. 

The  amylio  alcohol  extract  was  of  a  dark  colour,  and  wholly 
solnble  in  dilate  sulpharic  acid,  and  very  bitter  :  it  also  gave 
marked  alkaloidal  reactions*  With  sulphuric  acid,  none  of  the 
extracts  afforded  crystalline  salts* 

The  aqueous  extract  had  a  bitter  taste;  it  redaced  an 
alkaline  copper  solution  on  boiling:  with  ferrocyanide  of 
potassium  and  acetic  acid  a  faint  turbidity  was  produced.  The 
residue  insoluble  in  water  contained  a  large  amount  of  starch. 

At  present  we  do  not  offer  any  opinion  as  to  whether  the 
alkaloidal  principles  we  have  referred  to  in  the  various  extracts 
are  identical  or  not :  we  are  also  at  present  unable  to  state 
whether  these  alkaloids  are  new  or  mwely  principles  which 
have  already  been  described  as  occurring  in  other  plants  of  the 
same  natural  order.  An  analysis  of  the  root  of  Ophioxylon 
serpenlinum  by  W.  Bettink  has  been  published  in  Haaxman^s 
2'ijdsckr^  (Jan.  1888),  where  no  alkaloid  is  reported  to  have 
been  found,  but  a  crysti^ine  body  related  to  juglone.  We 
feel  coaviaced  that  the  drug  examined  by  Bettink  was  not 
authenticated*  Prof.  Eykman  has  reoorded  the  discovery  of 
an  alkaloid  in  an  Indian  species  of  Ophioxylon,  and  later  still 
(1890),  M«  GbeshofE  has  found  an  alkaloid  giving  a  veratriue 
reaction  with  Frohde's  reagent,  thus  substantiating  our 
anidysis.  It  is  probable  tiiat  as  the.  root  resembles  Plumbago 
root.  Prof.  Bettink's  ophioxylin  was  only  plumbagin« 

ALLAMANDA  CATHARTICA,  Linn. 

Fig.— Bae.  Mag.,  t.  338.  8yn.—A.  Aubletii,  Rohl. 

Hab.— America.     Cultivated  in  India  and  has  run  wild  in 
the  tidal  backwaters  of  the  Western  Coast  and  at  6oa. 
Vemacular^ — Jahari-Sontakka  (Mar.),  Arasina  [Can.). 

History,  Uses,  &C. — ^This  beautiful  climbing  shrub  is 
very  common  in  gardens,  and  is  said  to  have  been  introduced 

U.-58 


Digitized  by  VjOOQ IC 


418  APOOTNAOE^, 

iuto  India  from  Brazil  by  the  Portugiie^e.  The  flowers  bm 
oflfered  by  the  Hindus  in  their  temples,  and  they  appear  to  he 
aware  of  the  poisouoos  nature  pf  th^  plant,  as  the  Maraihi 
name  signifies  "  poisonous  Sontakka/'  Sontakka  is  the  name 
for  Hcdychiumjlavum,  the  flowers  of  which  have  some  resem- 
blance to  those  of  Allamanda.  We  have  not  heard  of  the  plant 
being  used  medicinally  in  this  country,  but  Ainslie  {Mat.  Ind* 
ii.  8,)  has  a  short  notice  of  it,  and  mentions  its  use  at  Surinam 
by  the  Dutch  as  a  cathartic.  Poup^e  Desportes  of  St.  Domingo 
recommends  the  extract  of  the  bark,  in  doses  of  1  to  2  grains, 
as  an  excellent  hydrogogue  cathartic.  The  loaves  are  also  said 
to  have  been  used  in  the  cure  of  painters'  colic.  In  large  doses 
all  parts  of  the  plant  aro  violently  emetic  and  cathartic. 

Description. — A.  cet^hartica  hds  elliptio  lanceolate  leavei 
arraQged  iu  fours  round  the  ^teni  ou  very  shoirt  petioles.  Thfr 
flovvers  aro  large,  yellow,  and  funnel-shaped,  and  are  bc^me  at 
the  ends  of  th^  br^nchei^..  The  fruit  is  globulac,  the  size  of 
a  small  walni9.t,  and  thickly  set  with  long  soft  spines; it 
coqtains  several  flat  seeds  with  a  membranous  piargia.  All 
parts  of  the  pl^nt  aboupd  in  a  thick  milky  juice* 

Chemical  composition. — The  fresh  leaves  were  pnlped  and 
digested  with  80  per  cent,  alcohol.     The  green  tincture  was 
concentrated   and  when   free   from  alcohol,  the  extract  was 
agitated  with  benzole,  which  removed  colouring  matters,  Ac 
The  aqueous  solution  was  then  acidulated  with  sulphuric  acid 
and  agitated  with  ether.     The  extract  was  indistinctly  ciys^ 
talline,  and  partly  soluble  in  welter,  affording^a  dark  brown- 
ish-green coloration  with  ferric  chloride,  and  precipitating  an 
alkaline  copper  solution  on  boiliag.    The  portion  insoluble  in 
water  was  dissolved  by  alkalies  with  bright  yellow  coloration, 
and   reprecipitated  in  yellowish-brown  flocks  by  acids.     The 
original  aqueous  solution  was  now  rendered  alkaline  and  agi- 
tated with  ether  ;  the  extract  did  not  exceed  a  trace,  was  in- 
distinctly crystalline,  and  afforded  marked  indications  of  thepre- 
scuco  of  ail  alkaloid.     Tho  dark  brown  alkaline  solution  wasnow 
;uMMiil:if(  (1  witli  sulphuFic  acid  and  agitated  with  amylicalcoliQU 
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The  Jftnylie  alcohol  extradt  oonsisted  of  a  dark  brown  stroiigly 
acid  glticosidal  acid,  ftoluble  in  water,  and  forming  soluble 
compoandd  with  alkalies,  astringent  matter  giving  a  dirty 
greenish  coloration  with  ferric  chloride,  and  dark  brown 
ftocks  insoluble  in  water,  probably  phlobaphene. 

We  injected  '495  of  a  gram  of  the  amy  lie  alcohol  extract 
dissolved  in  water  and  a  few  drops  of  ammonia,  into  a  festing 
cat's  stomach  without  inducing  purgative  effects.  In  anothei* 
experiment  we  employed  the  dried  leaver,  which- were  extract- 
ed with  alcohol,  thep.  dried,  mwstened  with  dilute  sulphuric 
acid^  and  extracted  with  hot  alpohol  in  the  manner  described 
by  Stockman  in  his  note  on  the  active .  principle  of  Senna 
leaves  {Pharm.  Journ.  [3]  XV.,  749),  Operating  in  this  man- 
ner we  isolated  a  glucosidal  acid  which  had  some  purgative 
action  when  injected  into  a  cat's  stomach,  and  which  a  more 
thorough  investigation  may  prove  to  be  similar  to  cathartic 
acid.  The  point  is  of  some  economic  importance,  as  the  plant 
is  a  very  common  one,  and  has  the  reputation  of  being  a  valu- 
able calbartic. 

CARISSA  CARANDAS,  Linn. 

Fig, — Wight  Ic,  t.  426  and  1289 ;Roxb.  Cor.  PI.  J.,  ^  77; 
Bedd.  Fl.  Sylv.,  L  19,/.  6, 

Hab. — ^Throughout  India,  in  dry,  sandy  or  rocky  ground. 

The  bark,  leaves  and  fruit. 

Vernacular, — Klaraunda,  Karonda,  Timnkhia  {Eind.),  Kuru- 
mia,  Karamcha  {Bang.),  Karavanda  (Mar.),  Kalaka  (Tarn.),. 
Kalivi-kaya  (Tel),  B^arekai,  Korinda  {Ga7i.),  Karamada 
{Quz.). 

History,  Uses,  &C. — This  shrub  is  the  Kararaardaka 
and  Kriahna-phala  of  Sanskrit  writers,  and  is  described  in  the 
Nighantas  as  heavy,  hot,  and  acid  when  unripoi  and  a  generator 
ol  the  three  humors  :  when  ripe  it  is  said  to  be  sweet,  light, 
and  digestive,  and  an  expellant  of  bilious  and  rheumatic  humors. 
The  fruit  is  generally  made  use  of  by  both  Europeans  and  natives 
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on  accoantof  its  acjd  ati^aptiftcorbaticpropertiea;  wb^n  miiripe 
it  makes  a  good  pickle  and  when  ripe  an  excellent  tart  fruit. 
A  jelly,  similar  to  red  currant  jelly,  ie  also  made  from  ii  by 
Europeans.  In  Orissa  a  decoction  .of  the  leavea  isiomch  used 
at  the  commencement  of  febrile  complaints.  The  rooi  ia 
acrid  and  bitterish,  and  is  applied  in  the  form  of  a  paste  with 
lime-juice  and  camphor  as  a  remedy  for  itch  and  to  keep  off 
^ies. 

Description. — A  large  shrub,  with  many  dichotomous, 
rigid,  spreading  branches ;  axils  and  nodes  with  two  simple  or 
forked  thorns,  sometimes  1  to  2  inches  long.  Leares  tub- 
sessile,  l^toSbyltol}  in.,  rather  thinly  oortaceous,  base 
rbnndod  or  retuse,  tip  rarely  muci^natcf.  Drupes  ^  to  1  in. 
long,  ellipsoid,  turning  from  green  to  red,  then  black,  poHshed, 
four  or  more  seeded.  The  root-bark  is  remarkable  for  its  nume- 
rous large  stone  cells,  often  more  than  an  inch  in  lengthy  which 
form  a  network  round  the  wood. 

Chemical  compoe%i%on.--^The  roots  were  air-dried,  reduced  to 
powder,  and  digested  with  80 per  cent,  alcohol.    The  alcohol-free 
extract  was  mixed  with  water,  dilute  sulphuric  acid  ftdded,  and 
agitated  with  benzole,  which  separated  an  oil  of  the  consistence 
of  honey  at  75^  F.,  and  partly  soluble  in  absolute  alcohol  with 
acid  reaction.    A  trace  of  volatile  oil  was  also  present,  with  an 
odour  similar  to  that  of  Piper  Betle  leaf  oil*     During  agita- 
tion with  benzole  a  mass  of  dark-yellowish  resin  separated,  which 
caked.     The  liquid  coutaining  the  separated  resin  was  next 
agitated  with  ether.     The  ether  extract  was  not  more  than  a 
trace,  and  contained  salicylic  acid.     The  insoluble  mass  of  resin 
was  now  separated,  and  the  aqueous  solution  rendered  alkaBne 
and  agitated  with  ether.  The  ^ther  extract  contained  an  alkaloid 
which  gave  marked  precipitates  with  the  usual  reagents.     The 
dark  brown  yellowish  resin,  insoluble  in  ether  and  benzole,  was 
wholly  soluble  in  ammonia,  and  on  spontaneons  ervaporation  htt 
a  brittle  residue.    The  ammoniacal  solution  when  freshly  mada 
was  yellow,  but  on  standing  became  green,  and  on  spontaneons 
evaporation  the  solid  residue  was  brownish. 
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PLUMERIA  ACUTIFOLIA,  Poir. 

•    Vig.-^Wighi  iij.  <•  471 ;  Boi.  Mag.  i.  8952;    Bot.  Beg.  i. 
I<]4.    Jmswine  tree  (Bng.),  Fraagipaniev  (Fr.). 

J    Hab.  — Uacertain,     CultiTated  throughout  India.     The 
l>ark  and  flowers* 

yernaeular. — Ehair-champa,  Snfed-champa  {Hind.)^ 
Oobarohampa  {Bmg.)^  Dolo-champa  {Quz.)f  Ebera-ch^ba 
(Afar.). 

History,  Uses»  &C.—  This  plant  is  the  FZo«  eanvolutue 
of  Bumpbina  (ti.  43)t  who  states  that  it  is  not  used  medidnaUy 
in  Amboyna,  hot  remarks  that  its  juice  partakes  of  the  nature 
and  properties  of  Gamboge*  It  appears  to  hare  been  intro- 
dnoed  into  India  by  the  Portuguese  firom  BrasiU  as  it  is  usually 
pfamtect  in  the  diurchyards  of  ike  native  Christians,  in  c»*der 
that  it  may  deck  the  graves  with  its  white  deciduous  flowers^ 
which  are  produced  almost  all  the  year  round.  The  Hindus 
piake  use  of  its  flowers  in  religious  ceremonies^  and  have  given 
the  Sanskrit  name  of  Kshira-champsi  ^'  milky  Champa^^'  to  the 
shrub.  Mir  Muhammad  Husain  describes  the  tree  under 
the  name  of  A' chin  (ijt^^),  and  states  that  the  root-bark 
is  a  strong  purgative,  and  also  a  useful  remedy  in  gonorrhoea 
and  for  venereal  sores.  He  recommends  buttermilk  to  be 
given  in  cases  of  excessive  purgation  afler  its  use.  Plasters 
Tnade  of  the  bark  are  said  to  be  useful  in  dispersing  hard 
tumours. 

The  natives  of  India  frequently  use  the  bark  as  a  purgative 
and  iqpply  the  heated  leaves  to  dispel  swellings,  and  the  milky 
juice  as  a  rubefacient  in,  rheumatic  painsi  and  with  simdal-* 
wood  oil  and  camphor  to  cure  itch. 

The  flower  buds  are  eaten  with  Betel  leaves  as  a  febrifuge. 
.  Dr  Hov^  who  visited  Bombay  in  1787,  found  the  plant  grow- 
ing abundantly  on  Mabbar  Hill,  which  was  then  uninhabited^ 
He  remarks  that  Hike  natives  use.  it  in  intermittent s.  as  wado 
Cinchona.  ... 
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Dr.  A,  J.  Amadeo  {Pharm*  Jeum.,  April  2lBt,  1888,)  has  tlie 
following  acjoount  of  its  medicinal  uses  in  Porto  Eico ;— "  In 
stnall  doses  O  to  12. grains)  giveu  in  emulsian'  the  milk  pro- 
daces  abundan)^  bilious  w^t^ry  stools,  The  batk  is  a  faroimta 
remedy  with  the  country  jpeople  for  gonorrhoea  and  gleet. 
Two  ouiices  of  the  fresh  powdered  bark'  ifl  placed  in  8  pints 
of  eau  sucrce  and  exposed  to  the  sun  for  four  days,  being* 
qhaken  ;  occa^onally.  A  wineglassfdl  is  administered  four 
or  five  times  ^  day,  together  with  refreshing  a^d  muoik^gi-^ 
nous  drinks^  and  the  use  of  tepid  baths.  The  .itctioi% 
of  the  drug  is  at  first  purgative,  afterwards  diuretic^  An 
extract  of  the  bark  may  be  use  JT)eginning  witk  3—4  grains 
daily  to  be  gradually  increased  to  14  or  '15  grains,  or  a 
wine  (1  oz.  to  I  litre)  m«y  be  given  in  liqueur  glassful? 
fliree  times  a  day.  The  decoction  of  the  bark  is  a  powerful 
antiherpetic. 

Ohemical  composition.-^The  milky  juice  collected  by  de  Vrij 
and  evaporated  to  dryness  at  lOO*',  was  found  to  yield  30*5  per 
cent,  of  residue,  consisting  chiefly  of  an  organic  calcium  salt,  a 
kind  of  caoatchouCf  and  resins.  To  isolate  the  calbium  salt 
A.  C.  Oudemans  exhausted  the  substance  with  petroleum* 
naphtha  and  treated  the  residue  with  dilute  acetic  acid,  which 
dissolved  thb  salt,  while  parts  of  tte  plant  and  a  hiimus-like 
mass  remained  behind.  Oh  concentrating  the  solution,  eal- 
cHum  salts  of  different  forms  separate  out,  all,  however,  con- 
tiaining  the  same  acid,  Plumierics  C^'^H'^'O*. 
'  The  free  acid  is  obtained  by  converting  the  calcium  salt  into 
potassium  plumierate,  decomposing  the  latter  with  sulphuric 
^id,  and  extracting  the^  solution  witli  ether.  It  is  readily 
soluble  in  alcohol  and  freely  but  slowly  in  ether.  In  oold 
Water  it  dissolves  but  very  sparingly,  o(nd  from  a  h6t  solution  it 
separates  in  microscopic  crystals,  or  on  slow  evaporation  in 
indistinot  orasts.  It  meltis  at  139^,  and  .  decomposfes  at  a 
temperature  a  few  degrees  higher,  giving  o£E  first  water  aai4 
acetic  acid,  then  an  oily  distillate  having  th^  odour' of  cdnna^r 
mic  aldehyde,  while  a  small  quantity  of  a  crystalline  [substaact 
sublimes*    When  the  oil  is   oxidised,  a  crystalline  acid  ,i$ 
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.formdd.    On  mekipg  phimi^C'dCtd  with  potofilii  an  acid  is 
formed,  giving  tlie  characteristic  reactions  of  salicylic  acid. 

Plomieric  acid  is  most  probably  a  methoxyl-hydroxycinna* 
Biic.aeid  (C*H«(0H)«(CH20H)(C00H),  and  forms  four  series 
of  salts,  according  as  only  the  carboxylic  hydrogen,  or  in  addi- 
tion one  or  more  of  the  three  hydroxylic  hydrogens,  is  replaced 
byik  metol,  when  plomieric  acid  is  oxidised  by  a  dilute  solution  of 
chromic  acid,  it  is  redissolved  into  formic  acid(or  carbon  dioxide) 
and  the  acid  0*H^*,  which  is  very  sparingly  soluble  in  water; 
its  silver  salt,  O^H*  AgK)*,  separates  from  a  warm  solution 
in  fibrous  crystals. 

When  plumieric  cwnd  is  heated  with  water  and  sodium  amal- 
gam OB  a  water  bath,  it  combines  slowly  with  hydrogen  to 
form  hydroplumieric  acid,  C*  ^H^H!)",  which  on  evaporation  of 
its  ethereal  solution,  separates  as  a  varnish,  becoming  crystal- 
line on  standing,  and  freely  soluble  in  water.  {Watts^  Did,  of 
Ohem.  viii.,  p.l656.) 

Toxicology. — The  use  of  this  bark  as  a  purgative  is  not 
without  danger,  as  several  cases  of  death  from  excessive  purg- 
ing after  its  use  have  been  recorded.  In  a  case  reported  in 
1 886,  by  Surgeon  K.  B.  Kirtikar  {Trajhs.  Bombay  Med.  and 
Phys.  Soc)  the  quantity  taken  was  about  a  square  inch;  thia 
was  pounded,  mixed  with  water,  and  swallowed  by  a  man  aged 
25  as  a  remedy  for  colic.  The  symptoms  were  vomiting, 
depressed  heart's  action,  and  somewhat  dilated  pupils,  S. 
Arjun  (Bombay  Drugs^  p,  210,)  states  that  the  blunt  ended 
branches  are  used  to  procure  abortion.  We  are  not  in  a  posi- 
tion to  state  whether  plumieric  acid  is  the  active  principle 
or  not. 

Ichnocarpus    frutescens,  Br.    Wight  let.  430 j 

BurriuZeyl.,  t  12, /.I,  is  an  extensive  climber.  Leaves  very 
variable,  2to3byStoli  inch,  petiole  i  inch,  cymes  1  to  3 
inches,  axillary  and  in  terminal  panicles,  rusty-pubescent, 
branches  short,  trichotomonsly  divided  or  3-flowered,  pedicels 
longer  or  shorter  than^  the  corollt^  Calyx*Iobes  evate,  obtuse  Of 
subacute,   eglandular.     Corolla   about    i    inch    in   diameter^ 


Digitized  by  VjOOQ IC 


431  APOCY^ACBM. 

purplish,  twice  as  long  aa  the  calyx,  lobes  twice  as  long  as  tli6 
tabe,  fiEilcate,  acaminate,  month  and  margins  sparingly  bearded. 
.  Disc-glandsy  5,  erect^  slender,'  capitate,  mnch  longer  than  tiie 
hairy  ovary.  Style  very  short.  Follicles  3  to  6  by  |  inch, 
v^ry  sleijulers  cylindric,  carved,  acate.  Seeds  i  incb^  very 
slender,  not  beaked ;  coma  scanty,  white.  {FU  Br.  IndJ)  The 
plant  is  dea(»ribed  by  Roxburgh  (il«.  &••  1,261)  under  its^joative 
name  of  8y4ima  or  Syamalata ;  it  is  a.  native  of  the  Western 
Himalaya,  Upper  GUngetic  Plain,  Bengal,  the  Deccan  Peninsnk 
and  the  SouUiern  Concan.  In  the  Northern  Concan  and  Oaa^rat 
it  appears  to  be  unknown.  In  Hindustan  and  B^igal-  it 
is  knovm  as  Syamalata,  ^'black-creeper^ ''  Mi  in  the.  Decean 
Peninsula  as  Krishna-sari va;  the  Canarese  name  is  Kari- 
umbo,  "  black-creeper.'* 

The  roots  are  somewhat  similar  in  appearance  to  those  pf 
Hemidesmus,  but  have  not  the  same  coumarin  odour.  T6e 
bark  is  of  a  dark  brown  colour,  and  adheres  closely  to  the  woo^, 
which  is  much  harder,  and  differs  iu  structure  from  that  of 
Hemidesmus  in  havingalarg^  central  pith.  The  roots  are  seldom 
branched,  but  here  and  there  a  few  fine  fibres  are  given  off; 
they  are  almost  tasteless.  For  the  properties  and  uses  of  thk 
plant/  the  reader  is  referred  to  Hemidesmus. 

Chemical  composition. — The  root  contains  a  caoutchouc-like 
substance  soluble  in  benzol,  and  a  soft,  brown,  tenacious  resin 
solut)le  in  et)ier.  Treated  with  alcohol  the  powdered  root 
affords  about  10  per  cent,  of  dry  extract,  containing  red  colour- 
ing matter,  tannic  acid,  and  a  small  quantity  of  coumarin. 
The  tannic  acid  strikes  a  green  colour  with  ferric  chloride,  and 
if  to  this  green  mixture  a  drop  of  soda  solution  is  added,  a 
bright  blue  zone  is  seen  to  surround  the  red  coloured  spot 
formed  by  the  alkali.  This  reaction  is  peculkr  to  oinc^o- 
tannic  acid.    No  alkaloidal  body  could  be  detected  in  this  drug.^ 

Vinca  pusilla  is  the  Eupa-veela  of  Rheede  {Hort.  Mat 
ix.  33),  who  states  that  the  plant  boiled  in  oil  is  rubbed  on 
the  loins  in  lumbago* 
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r  CRYPTOSTEGIA  GRANDIPLORA,  Br. 
3   Pig.^— B4rf.  Beg.,  i.  485;  WigU  le.,  t.  832,  and  IlL  il,  fc 

^  ^  Hab, — Africa  or  Ma<]agascar.     It  Is  cultivated  and  tas 
ftm  wijd  In  Vaciooft  p^<ets  of  India. 

-  Vertta^tar. — ViKyafti-vlkliandi  (Mar.),  Palai  {Mai.). 

History,  Uses,  &C. — ^This  ornamental  cUmbing  strub 
kas  been  named  Vilayaii-vakhandij  "  foreign  Vakhandi,"  by  the 
Maratlias  from  the  resemblance  of  its  foliage  to  that  of 
Oymnema  €ylve$tre  (Vdkhandi). 

It  Ims  aikucted  attention  on  account  of  a  caontchooc  pre^ 
pared,  from  its  milky  jaice  at  the  botauio  ^irden,  HydenJbad^ 
$Mi,  in  1882,  <See  WatW  Diet.  Eom.  Prod,  of  Inctia  ii,  p, 
685).  We  notioe  the  plant  as  a  case  of  poisoning  by  its  leaves 
has  been  reported  in  the  Bombay  Chemical  Analyser's  Keport 
for  1 877-78.  In  this  case  the  ponnded  leaves  mixed  with  water 
are  said  to  have  been  swallowed.  Persistent  vomiting  came 
on  half-an-hour  afterwards,  and  the  patient — a  male  adult-^ 
3ied  in  fifteen  hears,  apparently  from  exhanstion.  There  was 
no  pargiagi  and  no  head  symptoms  were  present. 

Description. — An  extensive  climbing  shrub,  leaves  3— 
♦  by  li  to  2  in.,  coriaceous,  glossy  above,  nerves  many,  spread- 
ing, arched,  faint,  base  acute ;  petiole  ^  to  |  in. ;  cymes  shorty 
spreading,  peduncles  and  branches  stout,  hoary  or  glabrous ; 
bracts  eadocous;  corolla  pale  pinkish  purple,  tube  and  throat 
H  io- long,  limb  often  2  in »diam.,  lobes  acute;  follicles  4 — 5 
by  1 — 14  in.,  broadest  near  the  base,  straijght,  woody;  seeds 
i  in.  long,  oblong-ovate,  compressed,  narrowed  upwards ;  coma 
IJ  in.,  very  fine.  {Fl.  Br.  hid.  iv.,  p.  «.) 
II.-  -5i 
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Chemical  composition, — ^The  leaves  contain  a  caoatcJumc-lilce 
body  (described  by  Warren — See  Watfs  Diet  Econ.  Prod. 
Vol.  ii.,  p.  (325,)  and  aftord  14'5  per  cent,  ot-ash.  The  aqueous 
solution  of  an  alcoholic  extract  is  coloured  g^een  with  ferric 
chloride^  precipitated  yellow  with  j^lumbic  acetate  fiDd^|qpng 
alkalies,  and  is  unaffected  by  tannin,  alkaloidal  reagents  and 
gelatine.  £}yaporated  portions  Were  c^stallfne,  and  dissolved 
with  evolution  of  gas  in  strojig  .ai^lpfaBrio.',acid  with  s^uct^ange 
colour,  turning  brown  when  heated.  .  The  solution  when  aata- 
rated  with  ether  and  allowed  to  stand  with  an  exccsa  of  the 
ether,  threw  out  a  number  of  crystals  on  the  sides  of  tho-' 
vessel.  .These  crydta)$  appeared  white  in  the  {M:09^&O0,9f,^e 
mother  liquor,  but  when  removed  by  filtration  and  washed, 
they  had  a  slight  yellow  tinge.  They  were  soluble  in  alcoho^ 
but  sparingly  so  in  ether  and  water,  and  insoluble  in,  benzol  and 
chloroform.  Alkalies  and  lime  and  baryta  water  dissdjlvedtfaieQl 
with  a  yellow  colour,  and  a  soluble  compound  wasx^onn^d 
with  magnesia^  No  colour  was  given  with  ferric  salts  uxJfss 
the  substance  was  previously  neutralized,  and  then  a  greefi 
solution  was  produced..  The  crystals  dissolve  widi.a,  yelloy 
oolonr  in  sulphuric  acid  discharged  on  dilution  with  water, 
aod  in.  nitric  acid  with  a  transient  red  brpwn,  colour.  ,Th^ 
ea*ystfl^. were; acid  in-  reaction  and  blackened  ^steel  when  left 
in  oontaot  with  it;  they  melted  at  168^  C*  The  mother  liquor 
turned  green  and  precipitated  with  ammonia,  and  showed 
evidence  of  a  large  amount  of  glacose  by  readily  ^educing 
Fehling's  solution. 

The  leaves  wore  powdered  and  given  to  animals  to  test  their 
ajleged  poisonous  properties.  5  to  10  grain  doses  were  given  to 
several  chickens,  2  grams  was  given  to  a  dog,  and  5  grams, 
representing  20  leaves,  was  given  to  a  fowl,  with  no  r^crlts 
whatever  in  either  case.  The  inspissated  aqueous  extract  firoin 
20  grams  of  the  leaves  was  administered  to  a  guinea  pig  with* 
out  affecting  its  health.  We  must  therefore  conclude  that  the 
leaved  are  not  poisonous,  and  could  not  have  been  the  cause  of 
the  persistent  vomiting  in  the  case  reported  by  the  Bombay 
Chemical  Analyser. 
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ASCLEPIAS  CURASSAVICA,  it/«^. 

Fig. — Bot.    Reg.,   t,   81.     Bastard    Ipecacuaiiaha    (Eng*), 
Aflclepiftde.de  Cura^aa  {Fr.). 

Hab. — West?  Indies.     Introduced  into  India. 
.  Vernacular » — Karki  {Mar.) ,  Kakatundi  ( Hind. ) . 

'  History^  Uses^  &C*— This  .perennial  herb  is  indige- 
notts  to  South  America  and  the  Wesilndies,  where,  in  common 
With  several  others  specieB  of  Ascleptas^  it  is  known  as  Milkr 
Weedy  Silkweed  or  Wild  Cotton.  All  of  these  plants  hav« 
properties  similar  to  Oalbtropis.  The  root  of  A.  curassauica 
i^  employed  in  the^  West  Indies  as  an  /  emetic^  and  the  milky 
jaice'whichy  when  dry,  forms  a  toagh  adhesive  pelliele,  is 
nsed  to  dose  woands  and  excoriations  of  the  akiuv  In  Mnr^ 
^fifqu^  tfhe  plant  is  c^led  IpeecunMnJta  blanc^  and  in  Guada- 
Idttp^  .ff^e  4  UMame  PcHmr^  and. the  root  is  used  in  the 
fame  4ote8  aa  Ipecacoanha^  Introduced  into  ln()ia  as  a 
'^rden  plant  it  has  now  run  wild  in  many  places^  bot^  lis.  far 
a^^  we  know^  is  not  nsed  medicinally  by  the  natives^ 

Dr.  Guitnaraes  (Times  and  Oazette,  1831,  p.  661,)  found  it 
to  act  directly  upon  the  organic  muscular  system,  andespc^ 
cially  npon  the  heart  and  blood  vesselSf  oansing.  great  cos^^ 
stiiction  of  the  latter  and  -distension-  of  the  larger  arteries. 
Secondarily  it  occasioned  great  dyspnoea^  vomiting  and 
*diarrlicea.  ' 

Description. — Root-stock  short,  abruptly  divided  into 
immeroos  thin,  pale  yellowish-brown,  and  iuterually  whitish 
rootlets. .  The  .bark  is  thin,  and  when  fresh  exudes  a  milky 
j^ice;  taste  bitter  and  somewhat  acrid.  A  section  of  the  root 
bark  placed  under  the  microscope  shows  from  without  in- 
wards—1^^,  a  saberous  layer;  2ni,  several  rows  of  large  cells 
containing  conglomerate  raphides,  with  starch  aud  granular 
matter ;  *3rii,  a  vasciilar  zone,  two  or  thi-ee  large  dotted  vessels 
-being,  situate  at  the  cambium  end  of  each  medullary  ray, 
where  it  projects  into  the  bark. 
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The  pbnt  may.  be  easily  ^cogni&ed  by  its  oleimf^r^Ske 
leaves,  and  red  and  orange  flowers  in  terminal  bunches*  1%^ 
follicles  are  like  radish  pods. 

Chemical  composition. — Dr.  Gi'ato  HArchiv.  /.  «5p.  JPafh^  «t 
Tharm.  xix.^  334^)  has  |band  the  plimt  to  oont^  Mi  md&n 
principle  of  a  gluoosidal  characterj  which  bd  has  named  ^Lsde** 
jdadin,  and  appears  to  consider  a  pnrer  form  of  the  asde^: 
piadin  of  Harnack  and  the  asclefin  of  Fenenlla.  1^ 
substance  was  yellowish,  amorphous^  ai^d  .wben  ffiasUly  f^er 
pared  very  soluble  in  water;  bnt  cither  m  solatiQiL  or  m  » 
dry  state  it  quickly  decomposed^  sugar  being  tfqpfuailcd,  and< 
the  residual  compound  becoming  ia  proportion  insolnbla  in. 
water  and  inert.  From  an  etiiereal  solntion  crystafa  gradnalljr' 
separated  out^  apparently  identical  with  iMVs-iucU^pume,  and 
quite  inactive  physiologically •  .    .  ^ 

The  physiological  action  of  the  unaltered  asdepiadin  wac 
found  to  closely  resemble  that  of  emetin^  bntin  view  of  tii# 
instability  of  the  compound)  The;,  Gram  doubts  wbetdier  it  dan 
be  advantageously  introduced  into  medicane. 

Asclepione,  G*°H'*0^,  was  discovered  by  0.  List  in  t*^ 
milk  sap  of  Aaclepias  3}^Tiaea.  (Qmelin  Htmdb.  17^  868.) 
FeneuUe  separated  a  resinous  snbsitanoe  and  a  bitter  prinoipl4 
(asclepin)  from  Asclepias  VinoeUmietan*   {J.  Pharm.  11,  308.) ' 

CALOTROPIS  GIGANTEA,  B.  Sr. 

^ig.— Wight  III,  t  155;  Qriff.  Ic.  PI  As ^  i.  S97,  898. 
Gigantic  Swallowwort  (Eng.)^  Arbre  a  soie  (Fr.). 

Hab. — ^Throughout  India,  Malay  Islands,  S.  China. 

CALOTROPIS  PROCERA,  U.  Br. 

Fig.— Wight  Ic,  t.  1278;  Bentl  and  Trim.,  i.l76 

Hab. — W.  and  Central  India,  Ava,  Persia  to  Afric^ 
The  root  bark,  milky  juice  and  flowers. 

FcmocttZar.— Ak,  Maddr  {Himl),  Akanda  {Beng.),  Akra,  Bui 
(Mar.),  Erukku,  Yercum  (Tarn.),  Jilledu-chettu,  Mandarami? 
(Tel.),  Akado  {Guz.),  Ekke-,Yakke-gida  (Can,) 
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History,  Uses,  &C.—Oalotropis  is  mentioned  by  the 
earliest  flinda  ii^riters,  tbe  leaves,  arJcapattra,  arkaparna, 
**8un  leaf*  or  '* lightning  leaf/'  so  called  from  their  cdneiform 
ahape,  were  used  in  Vedic  times  in  Sun-worship.  According 
to  tbe  Sbatapatha  Brihmana  every  part  of  the  hnman  form 
was  BOppoaed  to  be  represented  in  the  different  parts  of  thd 
plant,  nevertheless  it  would  appear  to  have  been  dreaded 
ifiMnchaiantra  i,  57),  and  was  supposed  to  bEnd  those  who 
approached  it.  {MahahhdrcUa  i.  716.)  These  myths  appear  to 
leave  atriseu  firora  the  Findus  attributing  to  the  plant  the  pro- 
perties possessed  by  lightning  and  the  sun's  rays.  {De  Ouber- 
wati^.)  As  a  medicine  Calotropis  is  noticed  by  Susrata  and 
other  medical  writers,  some  of  whom  mention  two  Varieties^ 
arka,  and  alarka,  **  a  white-flowered  kind."  Calottopis  bears 
many  synonyms  in  Sanskrit,  such  as  Budra,  Aditya,  Surya- 
pattra  and  Mandara,  from  the  last  of  which  is  derived  the 
tern^k^lar  form  Madar. 

In  Western  India,  and  probably  elsewhere,  there  is  a  cutious 
superstition  that  a  leaf  of  the  Akra  (Arka)  fetched  from  th^ 
tree  with  certain  ceremonies  is  of  use  in  tedious  labour.     The 
friends  of  the  woman  take  a  packet  of  betel  nut  and  leaf  and  a 
piece  of  money,  and  proceed  to  the  plant,  which  they  address 
in  the  most  respectful  manner,  placing  the  betel  packet  at  its 
root  and  asking  for  the  loan  of  one  of  its  leaves,  which  they 
promise  to  return  shortly.     They  then  take  away  a  leaf  and 
place  ib  upon  the  head  of  the  parturient  woman,  where  it  re- 
mains for  a  short  time,  and  is  afterwards  returned  to  the  plant. 
This  practice  appears  to  be  connected  with  the  worship  of  the 
Maruts  or  winds,  demigods  subject  to  Rudra,  to  whom  these 
plants  are  sacred.     The  Maruts  are  worshipped  on  Saturday 
with  a  garland  of  the  flowers.     The  twigs  are  used  as  samidhasl 
and  the  leaves  are  used  by  some  in  the  ahati  puja  to  propitiate 
the  goddess  of  parturition.     Calotropis  is  also  the  kul  or  Arbdi* 
generationis  of  the  Bhandfiri  cast-e,  whose  business  it  is  to  tend 
thf*  palm  gardens  and  extract  the  juice  of  the  trees.     Another 
cnstom  general  amongst  all  castes  of  Hindus  is  that  a  mau 
who  has  lost  three  wives  must  make  his  fourth  marriage  with 
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tbe  Ai'ka  tree,  af&er.  which  he  maj^  take  b^  fourth  Inuidni  wife. 
The  object  of  this  seems  to  be  to  transfer  the  roan's  ili-luok  iot 
the  plant.  The  ancient  Arab  tribes  appear  to  have  held  supers 
stltioas  notions  about  Calotropis,  probably  coaneeted  with 
Sun-worship.  C.  proeera  was  first  descrtbed  by  Abit  lUnifeh 
circa  270  A.H.  in  his  Book  of  Plants,  from  the  K&mu^and.the 
Taj-el-a(*u^  we  learn  that  ITshar  was  used  by  the  Arable  iathe 
Time  of  Ignorance  along  with  f\^  (salaa)  in  the  practice  caUbi}i 
2^tJ  (tasUaa)  which  was  observed  in  time  of  drought  op  barten^ 
ness  of  the  earth.  It  consisted  in  tying  the  dried  plta»t$^^  thfir 
tails  of  wild  bulls,  setting  fire  to  them,  and  diivi^g  the  aiumals 
down  from  the  monntaias,  seeking  to  obtaiurain  by  tib^  flame 
of  fire,  which  was  likened  to  the  gleaming  of  ligfatningt  The. 
Salaa  from  Aba  Hanifeh's  doaciuption  appears,  to  have  beieOi 
a  kind  of  Cuscuta*  According  to,  the  Burhan,  ^/^  (ufihr)  ia.a 
Persian  name  for  all  plants  having  a  milky  juice,  and  especially 
for  the  plant  known  in  Hindustan  as  Ak.  It  wpuld  therefore 
spem  th^t  tJ^har  is  not  an  Arabio  wai*d9  as  gex^erally  stated  in 
the  Dictionai*ies,  but  of  Arian  origin,  and  perbapa  xx^nn^ctoi 
with  the  Sanskrit  verb  ^  to  burn.  .The  wood  is  consideired  to 
make  the  best  chavooal  for  the  preparation  of  gunpowder^  aad 
Ushar  silk  ^j^  is  nsed  to  stuff  cushioos  by  the  Arabs,  andalio 
to  make  tinder  (makhad),  called  by  the  TtM*tars  y&lish.  Ibn 
gina  notices  Ushar,  and  an  exudation  obtained  from  it  called 
Sakar-el-ushar ;  he  aUo  menfcions  a  superstitious  notion  that  it  ia 
fatal  to  sit  under  the  tree.  The  author  of  the  Minhaj  describea 
Sakar^el-ushar  as  a  gum  which  exudes  from  the  inflorescpnce 
of  the  plant  and  gradually  hardens.  (He  remarks,  that  people 
say  4ihat  it  is  a  dew  which  falls  upon  the  plant  and.  concretes 
like  manna.)  Some  medical  writers  confound  it  with  Sak^i^ 
el'-tighaU  Abu  Hanifeh  and  the  author  of  the  Obub  describe 
it  as  an  exudation  from  the  flowering  parts  of  thq  plant*  The 
best  authorities  describe  its  properties  as  similar  to  those  of  the 
juice  of  the  plant,  it.  would  therefore  seem  to  be  nothing  more 
than  au  exudation  of  the  juices  of  the  plant  which  naturally 
contain  some  sugar.  Calotropis  is  not  mentioned  by  Greek  or 
Roman  writers,  but  some  Mahometans  give  Hejakiyus  aa.its 
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Y^BiiiasftiDe  ;*this  fippears  to  be  a  corruption  of  tbe  word  Tyo^coc, 
.**  mcwrflioly/'  or  **  under  divine  protection/'  and  -was  probably 
appUad  to  l^a  plant  by  some  of  the  Syrian  phyBicians  who 
iBfitmnted  tJbie  Arabs  in  Greek  medicine.:  The  modern  Persians 
iuiU  Q.  jrotfe^-ttKJiark  and  Darakht^-Mfchmik,  or  ''poison  tree." 
•  By-  Hindu  physicians  the  root  batk  is  said  to '  promote  the 
secretions  and  to  be  nselul  in  skin  diseases,  enlargements  of 
the  abdominal  viscera,  intestinal  worms/  eongh,  asdte#, 
fiinasarca,  &c.  The  milky  juice  is  regarded  as  a  drastic  pur<- 
^tite,  sand  caustic,  and  is  generally  used  as  such  in  combina<^ 
ttoU'  With' the  milky  juice  of  Eufh^rbm  neriifolia^  The  flowers 
ai«e  cofMfidered' digestive,  stontaehic,  tonic  and  useful  in  coughy 
^ihma>  Catarrh  and  losd  of  appetite*  The  leaves  mixed  witU 
i-ock  SiClt  are  resisted  within  closed  vessels^  so  that  the  fames 
may  B6t  es<5ape.  The  ashes  thus  produced  are  given  with 
^hey  in  ascites  and  enlargements  of  the  abdominal  viscera. 
Th^  fcA\6mn^  inhalation  is  prescribed  for  cough :  Soak  the 
'powdered  roo&  bark  of  Arka  in  its  own  milky  juice  and  dry. 
B<Migies  are  thefa  prepared  from  the  powder^  and  their  fumed 
fnhated;  The  root  bark,  reduced  to  a  paste  with  sour  conjee 
(rice  vinegar),  is  applied  to  elephantiasis  of.  the  legs  and 
icrdtum.  The  milky  juices  of  €.  giganiea  and  Evphorbia 
iitriifolia  are  made  into  tents  with  the  powdered  wood  of 
Beti>eri9  ft^ittiira,  for  introduction  into  sinuses  and  fistulas  in 
ano.  The  milky  juice- is  applied  to  carious  teeth  for  relief  of 
pain,-'  An  oily  preparation  (Arka  taila)  made  by  boiUng  to- 
gether 8  parts  Sesamum  oil,  16  parts  Calbtropis  juice,  and  one 
t>art  turmeric,  is  said  to  be  useful  in  eczema  and  other  eruptive 
skin  diseases.  In  the  Ooncan  the  milk  with  powdered  mustard 
is  applied  as  a  fep  to  rheumatic  swellings,  the  flowering  tops 
"poonded  and  boiled  with  molasses,  are  given  in  doses  of  about 
one  drachm  every  morning  as  a  remedy  for  asthma.  In  want 
bf  virility  the  following  prescriptioh  is  in  vogue:  Take  125  of 
the  flowers,  dry  and  powder,  then  mix  with  one  tol6  each  of 
cloven,  natmegs,  mace  and  pellitory  root,  and  make  into  pills 
t)fsix  raassas  each.  One  pill  may  be  taken  daily  dissolvetl  in 
inilk. 
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The  aathor  of  the  Makhzan^l^adwiya  says  there  «re  three 
varieties  of  Calotropis — Ist,  a  large  kind  with  white  flowers, 
'large  leaves^  and  mnch  milkj  jnice^  it  is  found  near  towns  and 
i,he  habitations  of  man>  2nd,  a  suialler  kind  with  smaller  leaTes, 
the  flowers  whito  externally  but  lilao  within;  Srd,  a  still 
smaller  plant,  with  pale  yellowish  green  flowers.  The  second 
and  third  kinds  grow  in  sandy  deserts.  The  properties  of  all 
three  are  similar,  but  the  first  kind  is  to  be  preferred,  as  it 
produces  the  largest  quantity  of  milk.  The  juice  is  described 
as  caustic,  a  purge  for  phlegm,  depilatory,  and  the  most  acrid 
of  all  milky  juices.  Tanners  use  it  to  remove  the  hair  from 
9kins.  Medicinally,  it  is  useful  in  ringworm  of  the  scalp^  and 
to  destroy  piles;  mixed  with  honey  it  may  be  applied  to  aphthaa 
jof  the  mouth ;  a  piece  of  cotton  dipped  in  it  may  be  inserted 
into  a  hollow  tooth  to  relieve  the  pain.  Hakim  Mir  Abdul 
Hamfd,  in  his  commentary  upon  the  Tubfat,  strongly 
recommends  Calotropis  in  leprosy,  hepatic  and  splenic  enlarge- 
ments, dropsy  and  worms.  A  peculiar  method  of  administra- 
tion is  to  steep  different  kinds  of  grain  in  the  milk  and  then 
administer  them.  The  milk  itself  is  a  favourite  application  to 
painful  joints,  swellings,  &c«,  the  fresh  leaves  also,  slightly 
roasted,  aroused  for  the  same  purpose.  Oil  in  which  the  leaves 
have  been  boiled  is  applied  to  paralysed  parts;  a  powder  of  the 
dried  leaves  is  dusted  upon  wounds  to  destroy  excessive 
granulation  and  promote  healthy  action. 

All  parts  of  the  plant  are  considered  to  have  valuable  altera^ 
tive  properties  when  taken  in  small  doses. 

C.  procera  was  observed  in  Egypt  by  Prosper  Alpinus 
(A.  D.  1580 — 84),  and  upon  his  return  to  Italy  was  badly 
figured,  and  some  account  given  of  its  medicinal  properties. 
{De  plantU  /Egifpti,  Venet.  1592,  cap.  25.)  A  much  more 
correct  figure  was  published  in  1 633  by  his  commentator  Ves- 
ling.  Rhcede  (Sort.  I£al.  ii.,  t.  31)  figures  a  white-flowered 
Cnlotropis  {Bel-ericn)  and  a  lilac  (Ericn),  and  Rumphius 
(Hart.  Amh.  vii.,  t.  14,  f.  1)  figures  C.  giganteannAer  the  name 
of  Madorous.  Roxburgh  (II.,  30,)  gives  a  botanical  descrip- 
tiou  of  0-  giyaniea  under  the  name  of  Asclepia»  gigantea,  and 
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vidtitioiis  the  medicinal  us<?8  to   whicb  it  is  applied  by  the 
luttires  of  India:    -  Ainslie,   in  his  Materia  Medica  of  Hindus" 
toftt  (1813),  mentions  two  Idnds  of   Calotropis,   and  in  the 
Jduiefia  IncUea  he.  says^  *^  Both  plants  in  their  leaves  and  stalks 
contain   mnch .  milky  juice,  which,  when  carefully  dried,   ia 
considered  as  powerfally  alterative  and  purgative,    and  has- 
been  long"  used  as  an  efficacious  remedy  in  the  Koostum  (lepra 
Arabnm)  of  the  Tamools ;  the  dose  about  the  quarter  of  a 
pagoda  weight  in  the  day,  and  continued  for  some  weeks. 
The  root  of  the  Ytrc^im  has. a  bitter  and  somewhat  acrid,  or. 
rather  Warm  taste;  it*  is  occasionally  given  in  infusion  as. a 
stimulant  in  low  fever.    Of  the.  other  variety,  Ae    Vullerkao, : 
the  bark  is  warmish,  aud  when  powdered  and  mixed  with  a 
certain  portion  of  margosa  oil,  is  used  as  an  external,  applica*^ 
tion  in  rheumatic  affections.     In  the  higher  provinces  of .  Ben- 
gal the  Arka  is  supposed  to  have  antispasmodic  qualities.     Mr. . 
Bobinson  has  written  a  paper  on  elephantiasis,  which  may  be . 
seen  tn  Vol.  X.  of  the  Joiirn.  of  the  Medico-Chirurgieal  Society, 
extolling  the  madar  root  (Yercum  vayr)  as  most  efficacious  in: 
that  disease,  as  also  in  venereal  affections.     In  elephantiasis. 
he  gave  it  in  conjunction  with  calomel  and  antimonial  powder,, 
in  a  pill,  consisting  of  half  a  grain  of  calomel,  three  of  anti- 
monial powder,  and  from  six  to  ten  of  the  bark  of  the  madar 
root,  every  eight  hours.    Mr.  Playfair  has  also  written  a  paper 
on  the  same  root  which  may  be   seen  in  Vol.  I.,  of  the  Edin.  . 
Med.  Chirurg.  Trawf.,  p.  414,  wherein  ha  speaks  in  praise  of 
the  alterative,  stimulant,  and  deobstruent  virtues  of  the  bari(, 
or  rather  rind  below  the  outer  crust  of  the  root,  reduced  to 
fine  powder,  in  cases  of  syphilis,  lepra,  hectic  fever,  &c.,  dose 
from  grs.  3  to  10  or  12,  three  times  in  the  day,  gradually 
increasing  it.    Messrs.  Robertson,  Playfair.  and  others    seem 
chiefly  to  dwell  on  tiie  virtues  of  the  rind  or  bark   of  the 
root  •  but  I  must  observe,  that  in  Lower  India,  where  I  was 
for  many  years,  I  found  the   simple  dried  milky  juice  con- 
sidered as  infinitely  more  efficacious ;  and  later  communica- 
tiouA  f^om.  the  East  confirm  me  in  this  opinion."  {Op.  cU.  I., 
p.487.>  :  , 

II.— 65 
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The  emetic  properties  of  Calotropis  were  brought  to  the 
notice  of  the  profession  in  Europe  by  Dr.  Duncan  in  1829 
{Edin.  Med.  and  Surg.  Journ,,  XXXII.,  p.  65),  and  ihey  are 
noticed  in  the  Bengal  Dvspensatory,  where  the  drug  is  recom- 
mended as  a  substitute  for  Ipecacuanha.  Since  the  publication 
of  that  work  abundant  testimony  in  its  favour  has  been  col- 
lected^ a  summary  of  which  will  be  found  in  the  Pharmacopceia 
of  India.  Duncan  (1829)  made  a  chemical  examination  of  the 
root  bark,  the  activity  of  which  he  referred  to  an  extractive 
matter  which  he  termed  Mudarine.  A  kind  of  gutta-percha 
was  obtained  from  the  juice  of  this  plant  by  Dr.  Riddell, 
Superiatendent  Surgeon  H.  H.  the  Nizam^s  Army,  in  1851. 
(Jotirn.  Agri'Hort,  Soc.  of  India^  Vol.  VIII.)  In  1853  it  was 
examined  by  Prof.  Redwood^  who  found  it  to  possess  many 
properties  in  common  with  the  gutta-percha  of  commerce. 
No  further  trial  of  this  substance  appears  to  have  been  made 
during  the  last  37  years. 

Modern  physiological  research  has  shown  that  the  juice 
applied  to  the  skin  acts  as  an  irritant,  the  practice  of  apply- 
ing it  with  salt  to  bruises  and  sprains  to  remove  pain  is  there- 
fore rational ;  also  the  application  of  the  fresh  bark  in  chronic 
rheumatism.  Given  internally  in  small  doses  the  drug  stimu- 
lates the  capillaries  and  acts  powerfully  upon  the  skin,  it  is 
therefore  likely  to  be  useful  in  elephantiasis  and  leprosy. 
(Casanora.)  The  benefit  derived  from  the  administration  of 
the  flowers  in  asthma  is  probably  due  to  their  nauseant  action. 
In  large  doses  Calotropis  causes  vomiting  and  purging,  acting 
as  an  irritant  emeto-cathartic. 

Description. — The  root  barks  of  C  gigantea  and 
0.  procera  are  similar  in  appearance,  and  occur  in  short 
quilled  pieces  J  to  i  of  an  inch  thick.  The  outer  surface  is 
yellowish-grey,  soft  and  corky,  fissured  longitudinally,  and 
can  be  easily  separated  from  the  middle  cortical  layer,  which  is 
white,  friable,  and  traversed  by  narrow  brown  liber  rays.  The 
taste  is  mucilaginous,  bitter  and  acrid,  and  the  odour  peculiar. 

Microscopic  structure. — In  both  kinds  of  root  bark  the  suber 
consists  of  large  thin-walled  cells,  generally  polyhedral.    The 
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parenchyme  of  the  middle  cortioal  layer  is  loaded  with  starch 
and  contains  some  sclerenchymatous  cells.  The  cells  of  the 
medullary  rays  also  contain  starch  and  crystals  of  oxalate  of 
lime.  In  the  middle  layer  are  numerous  laticiferous  vessels, 
the  contents  o£  which  are  of  a  brown  colour. 

Chemical  composition. — The  authors  of  the  Pharmacographia 
state,  that  by  following  the  process  of  Duncan,  200  grammes 
of  the  powdered  bark  of  C  gigantea  yielded  nothing  like  his 
mudarine,  but  2*4  grammes  of  an  acrid  resin  soluble  in  ether 
and  alcohol.  The  latter  solution  reddens  litmus;  the  former 
on  evaporation  yields  the  resin  as  an  almost  colourless  mass. 
When  the  aqueous  liquid  is  separated  from  the  crude  resin, 
and  much  absolute  alcohol  added,  an  abundant  precipitate  of 
mucilage  is  obtained,  and  the  liquid  now  contains  a  bitter 
principle,  which  after  due  concentration  may  be  separated  by 
means  of  tannic  acid.  Similar  results  were  obtained  by 
exhausting  the  bark  of  C.  procera  with  dilute  alcohol.  The 
tannic  compound  of  the  bitter  principle  was  mixed  with 
carbonate  of  lead,  dried,  and  boiled  with  spirit  of  wine.  This 
after  evaporation  furnished  an  amorphous,  very  bitter  mass, 
not  soluble  in  water,  but  readily  so  in  absolnte  alcohol.  The 
solution,  is  not  precipitated  by  an  alcoholic  solution  of  acetate 
of  lead.  By  purifying  the  bitter  principle  with  chloroform  or 
ether,  it  is  at  last  obtained  colourless.  This  bitter  matter  is 
probably  the  active  principle  of  Calotropis ;  they  ascertained  by 
means  of  the  usual  tests  that  no  alkaloid  occurs  in  the  drug. 
(Op.  city  2nd  Ed.,  p.  426.)  Drs.  Warden  and  Waddell  (1881) 
commenced  an  examination  of  Mad&r  root  bark  in  Calcutta, 
and  obtained  a  substance  crystallizing  in  nodular  masses, 
which  they  thought  would  prove  to  be  the  Asclepione  of  List, 
but  subsequently  (1885),  upon  Warden  continuing  the  investi- 
gation of  the  drug  in  the  Chemical  Laboratory  of  the  Gesun- 
dheits  Amt,  Berlin,  he  found  the  substance  supposed  to  be 
asclepione  to  have  a  composition  corresponding  with  the  for- 
mula C'^H^^O,  whereas  List's  asclepione  is  represented  by 
the  formula  C^oH'*0^ 
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The  white  cauliflower  masses  of  crystals  obtained  in  BerUn 
were  found  to  agree  closely,  as  regards  their  melting  point  and 
behaviour  with  solvents,  with  a  substance  called  Alban,  obtained 
by  Payen  from  gutta-percha  {Jahresbericht  iiber  die  Fcrtich. 
der  Chimie,  1852,  p.  643),  they  were  accordingly  named 
Madar-albcm,  A  yellow  resin  associated  with  madar*Alban  in 
the  drug  was  found  to  agree,  in  behaviour  with  reagents,  with 
the  Fluavil  found  by  Payen  in  gutta-percha,  but  as  regards 
chemical  composition  the  madar-alban  and  madar-flaavil 
differed  from  the  alban  and  fluavil  of  gutta-percha.  Dr. 
Warden  also  separated  from  the  drug  a  yellow  bitter  resin, 
which  is  probably  the  active  principle,  and  Caoutchouc. 

He  found  the  percentage  of  the  various  principles  (the  re- 
sults being  calculated  on  the  bark  containing  8*079  per  cent, 
of  water)  to  be — 

Madar-alban 0*640 

Madar-fluavil    2"471 

.  Black  acid  resin  0-997 

Caoutchouc  free  from  M.-alban  and  M.-fluavil..«  0*855 

Yellow  bitter  resin  (active  principle)    0*098 

The  fact  that  the  sap  of  the  Madar  plant  contains  in  addi- 
tion to  Caoutchouc  two  principles  analogous  to  the  alban  and 
fluavil  of  gutta-percha  is  a  point  of  some  interest,  as  madar 
gutta*percha  has  been  recommended  as  a  substitute  for  the 
commercial  article.  For  full  particulars  of  the  chemical  exa- 
mination, see  Pharm.  Joum,,  Aug.  22nd,  1885. 

Toxicology. — In  India  Calotropis  juice  is  used  for  the  pur- 
pose of  infanticide  by  the  castes  among  which  that  custom 
prevails,  being  placed  in  the  mouth  of  newly-born  female 
infants.  It  is  also,  like  other  emeto-cathartics,  sometimes  taken 
by  women  to  procure  abortion,  and  a  few  cases  are  on  record 
of  its  having  been  used  for  suicidal  purposes.  Like  other 
irritant  vegetable  juices  it  is  not  uncommonly  used  locally  to 
produce  abortion ;  usually  a  stick  is  armed  with  cotton  impreg- 
nated with  the  juice  and  an  attempt  is  made  to  introduce  it 
into  the  os  uteri,  and  leave  it  there  until  uterine  contractions 
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are  hidacecl,  bnt  this  (^ration  often  fails  from  awkwardness 
on  the  part  of  the  operator^  and  it  is  not  nnnsaal  to  find  that 
tiie  stick  has  been  forced  through  the  uterine  walls.  Another 
method  of  procedure  is  to  select  a  twig  of  the  plant,  and  after 
removing  the  leaves  and  making  it  as  smooth  as  possible^  to 
introduce  it  into  the  os  uteri,  or  failing  this  to  allow  it  to  remaiit 
in  contact  with  the  parts.  Pessaries  also,  containing  the 
irritating  juice  of  this  and  other  plants^  are  placed  in  contact 
with  the  uterus  to  induce  uterine  action. 

Commerce. — ^The  flowers  are  to  be  found  in  the  shops,  but 
not  the  root  bark,  or  leaves,  no  doubt  from  the  circumstance 
that  the  plant  is  everywhere  found  wild  and  can  be  collected 
as  required. 

TYLOPHORA  ASTHMATICA,  W.  Sf.  A. 

Fig.— Wight  Ic,  t.  1277;  Bentl  and  Tnm.,  <.  177;  Boi. 
Mag.,  t.  1929. 

Hab«— N.  and  E.  Bengal,  Assam  to  Burma,  Deccau  Penin- 
sula, Ceylon.     The  root  and  leaves. 

Vernacular. — Jangli-pikw6n,  Antamdl  (Hind.),  Antomdl 
{Beng.),  Nach-churuppan,  Nay-palai,  Pey-pdlai  (Tarn.), 
Pitkari,  Kharaki-riisna  (Mar.),  Verri-pala,  Kukka-pala  {Tel.), 
Valli-p^la  (MaL),  Adumuttada  (Can.). 

History,  Uses,  &C. — The  medicinal  properties  of  this 
plant  appear  to  have  been  long  known  to  the  natives  of  those 
parts  of  India  in  which  it  occurs,  but  we  can  find  no  evidence 
of  its  ever  having  been  an  article  of  commerce,  nor  are  we 
aware  of  its  having  been  described  in  any  of  the  standard 
Hindu  or  Mahometan  works  on  Materia  Medica  ;  though  it  may 
perhaps  be  the  Antri  or  Antra-pdchaka  of  Sanskrit  writers. 
The  Hindi  name  Antomdl  is  derived  from  ant,  "the  entrails/' 
and  mt/?,  *'  a  root.''  The  expression  dnt  girna  signifies  "  to 
suffer  from  dysenteric  symptoms/'  literally  "to  void  the  intes- 
tines,'* Roxburgh  says  of  it : — *'  On  the  coast  of  Coroman* 
del^  the  roots  of  this  plant  have  often  been  used  as  a  substitute 


Digitized  by  VjOOQ IC 


438  ASOLEPIADEJE. 

for  [pecaciUMilia.  I  have  oflen  prescribed  it  myaelf^  aod  always 
found  it  answer  as  well  as  I  could  expect  Ipecacuanha  to  do ; 
I  have  also  often  had  very  favourable  reports  of  its  effects 
from  others.  It  was  a  very  useful  medicine  with  our  Euro- 
peans who  where  unfortunately  prisoners  with  Hyder  Ali 
d«ring  the  war  of  1780-83.  In  a  pretty  large  dose  it  answerod 
as  an  emetic ;  in  smaller  doses,  often  repeated,  as  a  cathartic, 
and  in  both  ways  very  effectually.  Dr.  RusseU  was  informed 
by  the  Physician  General  at  Madras  (Dr.  J.  Anderson)  that  he 
kad  many  years  before  known  it  used,  both  by  the  European 
and  native  troops,  with  ^reat  success  in  the  dysentery  which 
kappened  at  that  time  to  be  epidemic  in  the  camp.  The  store 
of  Ipecacuanha  had  it  seems  been  wholly  expended,  and  Dr. 
Anderson  fiading  the  practice  of  the  native  doctors  much 
more  successful  than  his  own,  acknowledged  with  his  nsual 
candour  that  he  was  not  ashamed  to  take  instructions  from 
them,  which  he  pursued  with  good  success  ;  and  collecting  a 
quantity  of  the  plant  which  they  pointed  out  to  him,  he  sent  a 
large  package  of  the  roots  to  Madras.  It  is  certainly  an 
article  of  the  Hindu  Materia  Medica  highly  deserving  atten- 
tion." {Flora  Irbdica  II.,  34,  3§.)  Ainslie  states  that  the 
Vytians  prize  the  root  for  its  expectorant  and  diaphoretic  pro- 
perties, and  often  prescribe  it  in  infusion  to  the  quantity  of 
half  a  teacupful  for  the  purpose  of  vomiting  children  who 
suffer  much  from  phlegm.  From  possessing  virtnes  some- 
what similar  to  those  of  Ipecacuanha  it  has  been  found  an 
extremely  useful  medicine  in  dysenteric  complaints,  and  has,  ai 
times,  been  administered  with  the  greatest  success  by  the 
European  practitioners  of  Lower  India.  {Mat.  Ind.  ii.,  83.) 
More  recently  we  have  the  testimony  of  O'Shaughnessy  and 
Kirkpatrick  to  the  value  of  the  drug  as  an  emetic,  and  as  a 
substitute  for  Ipecacuanha  in  the  treatment  of  dysentery,  and 
the  opinion  of  these  physicians  is  confirmed  by  the  reports  for- 
pished  to  the  Committee  who  superintended  the  preparation  of 
the  Pkarmacopcaia  of  India,  by  Drs.  Bidie,  Oswald,  Sheriff 
and  others.  Dr.  J.  Kirkpatrick  ( CaL,  of  Mysore  Drugs)  says;  — 
''I  have  administ^ed  this   medicine  in  at  least  a   thousand 
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cases,  and  found  it  raofit  valuable.  In  dysentery,  aiad  as  a 
simple  emetic^  it  is  in  every  way  comparable  with  Ipecacoanba. 
The  dose  is  from  20  to  80  grains,  with  half  a  grain  or  a  grain 
of  Tartar  Emetic^  if  strong  emesis  is  required.  If  the-  dysen- 
tery distinctly  arise  from  intermittent  disease.  Quinine  is  con- 
joined. The  form  of  the  medicine  I  use  is  the  powder  of  the 
dry  leaf."  Tylophora  is  also  employed  in  Mauritius,  where  it 
is  known  as  Ipeca  sauvage  or  Ipeea  du  pat^s.  In  the  Indian 
Pharmacopceia  the  leaves  have  been  made  ofiBbial.  In  the 
Concan  1  to  2  tolds  of  the  juice  are  given  as  an  emetic ;  it  ia 
also  dried  and  made  into  pills  which  are  administered  in  dysen- 
tery. The  pills  are  as  large  as  the  seed  of  Phaseolus  Mango;. 
one  pill  is  sufficient  to  produce  one  copious  stool. 

Description. — The  leaves  are  opposite,  entirev  from^  2  to 
5  inches  long,  J  to  2i  inches  broad,  somewhat  variable  in  out- 
Hue,  ovate  or  sub-rotund,  usually  cordate  at  the  base,  abruptly 
acuminate  or  almost  mucronate,  rather  leathery,  glabtous 
above,  more  or  less  downy  beneath  with  soft  sntple  hairs. 
The  pedicel  which  is  channelled  is  J  to  |  of  an  inch  in  length, 
la  the  dry  state  the  leaves  are  rather  thick  and  harsh  of  a 
pale  yellowish  green ;  they  have  a  not  unpleasant  herbaceous 
smell,  with  but  very  little  taste.  Tho  root  consists  of  a  short 
knotty,  descending  root  stock,  about  |  of  an  inch  in  thickness 
emitting  2  to  3  aerial  stems,  and  a  considerable  number  of 
wiry  roots.  These  roots  are  often  6  inches  or  more  in  lenijth 
by  i  a  line  in  diameter,  and  are  very  brittle.  The  whole  drug' 
ia  of  a  pale  yellowish  brown ;  it  has  no  considerable  odour  but  a 
sweetish  and  subsequently  acrid  taste.  In  general  appearance 
it  is  suggestive  of  valerian,  but  is  somewhat  stouter  and  larger. 

Chemical  composition. — A  concentrated  infusion  of  the  leaves 
has  a  slightly  acrid  taste.  It  is  abundantly  precipitated  by 
tannic  acid,  by  neutral  acetate  of  lead  or  caustic  potash,  and  is 
turned  greenish-black  by  perchloride  of  iron.  Broughton  of 
Ootacamund  obtained  from  a  large  quantity  of  leaves  a  small 
amount  of  crystals — ^insufficient  for  analysis.  Dissolved  and  inr 
jeefced  into  a  small  dog  they  occasioned  purging  and  vomitinir. 
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A  re-examination  of  the  drug  by  one  of  us  {D.  H.)  shows 
that  both  the  leaves  and  root  contain  an  alkaloid^  Tyhphoriiiep 
which  is  crystalline  and  forms  a  crystalline  hydrochlorate. 
The  solution  of  the  alkaloid  is  precipitated  by  tannin,  iodme 
in  potassium  iodide,  potassio-mercuric  iodide,  perchloride  of 
mercury,  picric  acid,  volatile  and  fixed  alkalies.  The  alkaloid 
in  a  free  state  is  very  soluble  in  ether  and  alcohol,  but  only 
partially  in  water.  With  sulphui'ic  acid  it  dissolves  with  a 
reddish  colour  changing  to  green  and  indigo.  With  HNO*  it 
dissolves  with  a  purplish  red  colour.  Frohde's  reagent  gives  a 
deep  sap-green  solution.  Sulphuric  acid  and  K*Cr*0'  a  dirty 
violet.     The  leaves  afford  15  per  cent,  of  mineral  matter. 

Tylophora  fasciculata,  Earn.  Wight  Ic.^  t.  848,  Bhai- 
dodi  [Mar.),  is  abundant  in  the  Southern  Concan,  and  is  used 
as  a  poison  for  rats  and  other  vermin.  Lyon  [Med.  Juris,  for 
India,  p.  453)  records  the  following  case  in  which  it  proved 
fatal  to  man: — **  A  Mahometan  family,  consistitfg  of  six  adults 
and  a  servant-boy,  89t.  about  fourteen,  were  attacked  soon  after 
a  meal  with  symptoms  of  poisoning,  the  servant-boy  died  iu 
about  two  hours.  The  others  were  seen  the  next  morning, 
when  they  complained  of  dryness  of  the  throat,  great  thirst, 
and  a  feeling  of  soreness  over  the  whole  body.  Their  pupils 
were  dilated,  and  pulse  full  and  slow.  They  stated  that  soon 
after  taking  their  mid-day  meal  on  the  previous  day,  they  felt 
some  tingling  sensation  in  the  mouth,  followed  by  dryness  of 
the  tongue  and  throat  and  giddiness,  and  loss  of  power  over 
the  extremities.  After  this  they  became  insensible.  Three 
of  them  vomited  and  recovered  consciousness  at  about  8  p.  m.; 
the  other  three  remained  insensible  till  midnight.  On  post- 
fnortem  examination  of  the  body  of  the  boy,  the  following 
appearances  were  noted  : — Face  bloated,  tongue  and  eyes 
slightly  protruding,  veins  of  the  neck  turgid.  Lungs  engorg- 
ed ;  right  side  of  the  heart  full,  left  empty.  Slight  conges* 
tion  of  the  pia  mater.  A  small  patch  of  redness  on  the  muooas 
membrane  of  the  stomach.  Accused  in  this  case,  it  was  stated, 
who  was  at  enmity  with  the  persons  poisoned,  asked  a  friend  to 
recommend  him  something  to  kill  rats  with.    The  friend  advised 
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him  to  use  Bliui'dodu  Oq  this  the  accused,  it  was  reported, 
obtained  some  bhui'dodi  root8>  and  having  reduced  them 
to  powder^  mixed  this  with  some  flour,  from  which  subsequently 
the  food  eaten  at  the  meal  referred  to  was  prepared.  Dr.  G* 
6.  Bopardikar  of  Pandharpur,  who  kindly  supplied  us  with 
the  plant,  states  that  the  leaves  are  generally  used,  pounded 
and  mixed  with  flour  to  destroy  rats.  On  enquiry  the  village 
Yaids  informed  him  that  the  juice  of  the  root  is  given  with 
milk  as  a  tonic,  and  that  the  leaves  are  pounded  and  used  as 
an  application  to  unhealthy  ulcers  and  wounds  to  induce 
healthy  granulation. 

T.  fasciculata  is  an  erect  or  scarcely  twining  glabrous  plant, 
with  ovate,  coriaceous  leaves,  decreasing  in  size  upwards.  The 
peduncles  are  erect}  slender  and  flex  uous, bearing  at  the  flexures 
2  to  3  few-flowered  fascicles  of  minute  flowers.  The  follicles  are 
a*)'jut  2  inches  in  length,  ovoid-lanceolate  and  glabrous,  with  a 
very  thick  pericarp.  The  seeds  are  i  of  an  inch  in  length, 
broadly  ovoid  and  quite  flat.  The  root  is  thick,  long  and 
woody,  from  one  to  two  inches  in  diameter  at  the  crown. 
It  is  covered  with  a  light  brown  corky  bark,  fissured 
longitudinally. 

Chemical  composition. — The  leaves  were  very  mucilaginous 
when  treated  with  water,  and  even  the  alcoholic  extract  when 
evaporated  to  dryness  made  a  thick  solution  with  a  large 
quantity  of  water.  The  latter  solution  was  precipitated  by 
alkaloidal  reagents,  and  was  most  acrid  to  the  taste.  Shaken 
with  ether  a  resinous  body  was  removed,  and  then  made 
alkaline  with  ammonia,  which  produced  a  slight  precipitate, 
and  again  shaken  with  ether,  a  small  quantity  of  an  amor- 
phous alkaloid  was  separated,  which  gave  a  yellowish  brown 
colour  with  sulphuric  acid,  passing  to  a  red.  The  leaves  gave 
off  slightly  alkaline  fumes  when  ignited,  and  left  12  per  cent,  of 
ash. 

The  roots  reduced  to  fine  powder  were  made  into  a  tincture 
with  strong  spirit,  and  the  evaporated  tincture  when  treated 
with  water  left  some  resinous  matter  undijisolved.     The  •ola«« 
4I.-66 


Digitized  by  VjOOQ IC 


442  ASCLEPIADEJE. 

tion  shaken  with  ether  yielded  up  some  more  resinous  sub- 
stance, which  became  encrusted  with  feathery  crystals  when 
the  solvent  had  been  dissipated.  A  larger  quantity  of  alkaloid 
was  present  in  the  root  than  in  the  leaves,  but  it  appeared  to 
possess  similar  characters.  It  was  amorphous,  bat  formed  a 
slightly  crystalline  hydrochloride.  The  damp  crystals  of  the 
hydrochloride  brought  into  contact  with  the  fumes  from  a 
drop  of  nitric  acid  produced  a  bluish-green  coloration.  With 
sulphuric  acid  the  alkaloid  was  first  coloured  reddish-brown, 
passing  to  carmine,  and  then  to  purple.  It  was  precipitated 
from  solutioD  by  the  usual  reagen&s. 

The  alcoholic  extract  was  emetic  and  purgative.  A  quan- 
tity from  2  grams  of  the  leaves  mixed  with  bread  and  given  to 
a  chicken  produced  frequeat  and  watery  stools.  The  aqueous 
extract  from  the  leaves,  after  removal  of  all  that  was  soluble 
by  means  of  alcohol,  had  no  effect  upon  a  guinea-pig. 

DiEMIA  EXTENSA,  Br. 

Fig. — Wight  Ic.  i,  596  ;  Jacq.  Ic.  Bar,,  t.  54 :  Hook.f.  in 
hot.  Mag.,  t.  5704. 

Hab  — Throughout  India.     The  leaves. 

Vernacular. — Utian,  Sagovani  {Enid.),  Veli-parutti,  Ufc- 
tamani  (Tam.)*  Jitbupaku,  Dushtupu-ohettu,  Ouruti-chetta 
(Tel,),  Veli-paritti  (Mai.),  Utarani»  Utarandi  (Afar.),  Kuntiga, 
Juttuve,  Talaviranaballi  (Can^),  N^gala-dudheli  (Ouz,)^ 
Chh^gal-bdti  (Beng,). 

History,  Uses,  &C- — The  Sanskrit  name  of  this  plant  is 
Phala-kantaka,  in  allusion  to  its  echinate  follicles.  The  Hindi 
name  Utran  as  well  as  the  Mai*athi  names  are  evidently  deriv- 
ed from  the  Sanskrit  Ut-tara^  '^  ejecting  or  vomiting,"  and  the 
Tamil  name  Dushtupu  is  also  of  Sanskrit  origin,  and  signifies 
'*  having  tainted  flowers."  The  flowers  and  leaves  have  a 
fetid  odour ;  they  are  used  as  an  emetic  and  expectorant  by 
the  natives,  especially  in  the  diseases  of  children.  The  stems 
yield  a  fibre,  and  the  leaves  are  eaten  by  goats.    The  plant 


Digitized  by  VjOOQ IC 


ASCLSriADEM.  449 

tms  first  fally  described  and  figared  by  Jacqain  ;  il  is  noticed 
by  Ainslie  ander  the   name  of  Cynanehum  extensum,    who 
states  that  a  decoction  of  the  leaves  is  given  to  children  aa 
an  anthelmintic^  in  doses  not  exceeding  three   table-spoonfals, 
and  that  the  jaice  is  used  as  a  remedy  for  asthma.     Roxburgh 
describes  the  plant  ander   the  name  of  Asclepiaa  echinata^ 
bat   is   silent    about    its    medicinal    properties.      From    the 
Pharmacopcpta   of  India  we   learn  on   the  authority  of  Dr, 
Oswald  that  it  is  used  as  an  expectorant  in  the  treatment  o( 
catarrhal  affections,  in  ten  grain  doses,  at  the  Pettah  Hospital, 
Mysore.     In  the  Southern  Goncan  and  60a  the  juice  of  the 
leaves  is  applied  to   rheumatic  swellings.     Dr.  B.  Evers  con- 
siders it  a  valuable  emetic  for  children.    He  says : — "  The  leaves 
are  washed  and  the  juice  expressed  by  rubbing  them  between 
the  palms  of  the  hands;  the  leaves  of  the  dark  Tulsi  [Ocimum 
mnctum)  are  similarly  treated,  and  then  a  mixture  of  the  juices 
is  given ;  this  preparation  is  a  stimulating  emetic."     Dr.  P.  S. 
Mootooswamy  (Ind.  Med.  Oaz.,  Feb.,  1890,)  notices  the  use  of 
the  juico  in  rheumatism  in  combination  with  ginger.     He  alsa 
states  that  it  is  nsed  in  the  preparation   of  a  purgative  medi- 
cinal oil  used  in  rheumatism,  amenorrhoea  and  dysmenorrhoea^ 
and  that  the  root*bark  is  used  as  a  purgative  in  rheumatic 
cases  in  doses  of  1  to  2  drachms  mixed  with  cow^s  milk. 

Description. — The  leaves  are  roundish,  cordate,  acumi- 
nate, pubescent,  membranaceous,  auricled  at  the  base,  glau- 
cous beneath.  They  vary  in  size  from  one  to  two  inches  or 
more  in  diameter ;  the  peduncles  are  long,  slender  and  hoary. 
The  plant  has  a  disagreable  mouse-like  odour  and  a  faintly 
bitter  and  somevvhat  nauseous  taste ;  examined  with  a  lens 
both  the  upper  and  under  sides  of  the  dry  leaf  present  a 
green  mossy  surface,  thickly  studded  with  short  white  hairs. 
The  flowers  are  dull  white  and  drooping,  the  follicles  have  a 
curved  beak,  and  are  covered  with  soft  bristles*. 

Chemical  composition. — The  leaves  of2>.  exUn8a,]ike  those 
of  Tobacco  and  Adhatoda^  evolve  alkaline  fames  when  ignited, 
And  like  them   contain  an  alkaloid.     The  alkaloid,  which   we 
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hare  provisionally  named  Dc&mine,  is  soluble  in  etlier,  alcobot 
fend  water,  and  shows  no  disposition  to  crystallize  from  tbeae 
and  other  solvents.  In  contact  with  strong  sulpbnric  acid 
it  dissolves  with  a  reddish-violet  colour,  gradually  fading; 
with  Frohde's  reagent  it  gives  a  yellowish  brown  coloration. 
It  forms  crystalline  deliquescent  salts  very  soluble  in  water, 
with  a  bitter  taste.  An  alkaloid  having  similar  properties  was 
separated  from  a  sample  of  the  root.  The  ash  from  a  sample 
of  the  dried  and  powdered  leaves  amounted  to  15*33  per  cent. 

DREGEA  VOLUBILIS,  Benth. 

Fig.— Wight  Ic,  t.  586 ;  Rheede  Hort.  Mai  ic.,  t.  15,  van 
Lacuna  \  Dene*  in  3acc[.  Voy.  BoL  108,  t.  114. 

Hab. —  Bengal,  Assam,  Deccan  Peninsula,  Ceylon.  The 
root,  herb,  and  fruit. 

Vernacular, — Nakchikni  (flTind.),  Titakanga  (Beng,)^  Hiran- 
dodi,  Ambri  (Afar.),  Kodi-palai  (Tarn.),  Dudhi-palla  (TeZ.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Sanskrit  writers  ;  it  is  the  Watta  Kahacodi  of  Rheede,  who 
states  that  the  root  is  applied  to  snake-bites  and  given  to 
women  to  cure  headache  after  child-birth  ;  and  the  Kodie  palay 
of  Ainslie  (Mat.  Tnd.  ii,  154),  who  remarks  that  "  The  root 
and  tender  stalks  are  supposed  by  the  Vytians  to  possess 
virtues  in  dropsical  cases;  they  sicken,  and  excite  expecto- 
ration ;  though  I  could  not  obtain  much  information  of  a 
certain  nature  respecting  them  ;  it  is  to  be  presumed  that 
they  operate  in  a  manner  somewhat  similar  to  the  root  of  the 
Asclepias  curassavica.'*  The  leaves  are  much  employed  by 
the  Hindus  as  an  application  to  boils  and  abscesses  to  pro- 
mote suppuration,  and  the  brown  mealy  substance  with  which 
the  follicles  are  covered  is  applied  to  the  galls  and  sores  of 
draught  cattle.  The  plant  is  noticed  in  the  secondary  list 
of  the  Pharmacopoeia  of  India,  The  variety  Lacuna  is  pre- 
ferred for  medicinal  use  by  the  natives.  Irvine  {Mai.  MeU,^ 
Patva),  says  the  plant  is  used  in  colds  and  eye-diseases  to  cause 
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SDeesing)  whence  tbe  Hindi  name  Nakcbikni.  This  property 
of  the  plant  is  also  kno^m  in  Madras,  where  the  young  shoots 
are  cnt  and  the  exuding  juice  inserted  into  the  nose.  The 
follicles  are  frequently  eaten  by  the  natives  in  their  curries, 
the  process  of  boiling  or  cooking  removes  their  bitterness  and 
nauseating  property. 

Description. — A  stout  tall  climber,  branches  often  pus- 
tular, bark  of  the  woody  parts  smooth,  ash-coloured.  Leaves 
3  to  6  by  2  to  4  inches,  rather  coriaceous,  base  rounded  or 
cordate  ;  nerves  4  to  5  pairs;  petiole  1  to  3  inches.  Peduncles 
1  to  3  inches,  rather  slender;  umbels  drooping,  multifid,  sub- 
globose  ;  pedicels  J  inch,  slender,  corolla  ^  inch  in  diameter, 
cupnlar,  lobes  triangular.  Stigma  dome-shaped.  Follicles 
horiBontal,  obtuse,  about  3  to  4  inches  long,  and  four  in  circum- 
ference at  the  base.  In  the  variety  Lacvna  all  parts  of  the 
plant,  but  especially  the  follicles,  are  covered  with  a  brown 
mealy  substance,  which  consists  of  moniliform  hairs  made  up 
of  cylindrical  cells  placed  end  to  end.  They  can  be  well  exa- 
mined under  the  microscope  with  potash  solution  which 
colours  them  yellow. 

Chemical  composition. — The  fresh  follicles,  freed  from  seeds 
and  their  comose  appendages,  were  bruised  in  a  mortar  and  the 
juice  expressed.  The  juice  was  heated  to  boiling  to  coagulate 
albuminous  matters  and  filtered,  and  the  liquor,  after  evapora- 
tion to  a  small  bulk,  was  treated  with  two  volumes  of 
spirit  to  remove  mucilage  and  salts.  After  dissipating 
the  spirit  by  a  gentle  heat,  the  acidulous  solution  had  a  bitter- 
ish taste,  was  free  from  tannic  matters,  and  contained  an  abun- 
dance of  glucose.  It  was  shaken  with  ether,  and  the  ethereal 
solution  lefc  a  mass  of  light-coloured  transparent  scales, 
soluble  in  water  with  a  peculiar  bitterish-sweet  taste  and  neu- 
tral or  slightly  acid  reaction.  This  solution  gave  an  abundant 
white  precipitate  with  tannin,  none  with  neutral  plumbic  ace- 
tate; and  with  alkaloidal  reagents,  such  as  potassio-mercuric 
iodide  and  iodine  in  potassium  iodide,  only  if  previously  acidi- 
fied.    With  strong  aqueous  alkali  a  precipitate,  without  colour. 
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was  obtained.  With  sulphuric  acid  the  dried  scales  dissolved 
with  a  browu  colour,  passing  through  cherry-red  to  purple,  and 
finally  separated  as  a  black  powder.  With  nitric  acid  no  colour 
was  manifested  in  the  cold.  Boiling  with  diluted  acid  destroy- 
ed the  bitterness  of  the  principle,  with  the  formation  of  an 
insoluble  brown  substance,  such  as  would  attend  the  decom- 
position of  A  glucoside.  We  consider  this  glucoside  to  be  the 
active  principle  of  the  fruits,  and  propose  to  name  it  Dregein, 

HEMIDESMUS  INDICUS,  Br. 

Fig. —  n^'ight  Ic,  L  594  ;  Rheede  HoH.  Mai «.,  L  34  ;  Bentl. 
and  Trim.,  t.  174.  Indian  Sarsaparilla  (Eng,)y  Salsepareille  de 
rinde  (Fr.). 

Hab. — ^Northern,  Western,  and  Southern  India,  The 
roots. 

Vernacular, — Anantamul  (Uind.,  Beng.)^  Upersira,  Dudha 
sali  {Mar.),  Nanniri  {Tarn.),  Sugandhi-pfila  (Tel),  Sogad^, 
Karibanta  (Can.),  Upalsdri  (Guz.). 

History,  Uses,  &C. — Dutt.  (Eind.  Mat.  Med.,  p.  195) 
states  that   in  Hindu  medicine  H.  indicus  and   Ichnoearpus 
frutescens  (see  Apocynacese)  are  both  called  Sariva,  and  are  de- 
scribed under  the  name  of  Sarivadvaya,  or  the  two  S^rivas, 
They  are  often  used  together,  and  are  considered  to  have  simi- 
lar properties.     When  however  Sdriva  is  used  in  the  singular 
number,  it  is  the  usual  practise  to  interpret  it  as  meaning  /, 
frutescens.     Other  Sanskrit  names  for  these  plants  are  Naga- 
jihva,  **  snake's  tongue,"  and  Gopa-kanga,  '* cowherd's  daugh- 
ter.*^ H,  indicus  is  distinguished  as  Utpala-sariva.     The  Hindus 
consider  them  to  be  demulcent,  alterative  and  tonic,  and  pre- 
scribe them  in  dyspepsia,  skin  diseases,  syphilis,  fever  and 
dysentery;    they   are   generally   combined  with   bitters  and 
aromatics.     Under  the  name  of  Nann^ri,  Hemidesmus  is  much 
nsed  in  Southern  India,  but  in  the  northern  part  of  the  Bombay 
Presidency,  though  a  common  plant,  it  is  seldom  obtainable  in 
the  bazaars,  imported  sarsaparilla  being  offered  when  inquiries 
are  made  for  it.     In  the  more  southern  parts  of  the  Conoan 
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the  milky  juice  is  dropped  into  inflamed  eyes ;  it  causes  copi- 
ous lachrymation^  and  afterwards  a  sensation  of  coolness  in  the 
part.  The  root  is  tied  up  in  plantain  leaves  and  roasted  in 
hot  ashes;  it  is  then  beaten  into  a  mass  with  cumin  and  sugar 
and  administered  with  ghi  as  a  remedy  in  heat  or  inflamma- 
tion of  the  urinary  passages.  As  a  lep  the  root  is  applied  to 
swellings.  It  is  used  in  Madras  in  mixtures  for  purifying  the 
blood  as  ordinary  Sarsaparilla  is  in  other  countries,  and  it  is 
an  adjunct  in  chutney s  and  pickles  simply  as  a  flavouring 
agent. 

Recent  Mahometan  physicians  under  the  name  of  vshbah 
describe  several  kinds  of  sarsaparilla,  of  which  they  say  the 
Western  or  Andalusian  is  the  best.  Another  kind  is  described 
by  the  author  of  the  Makhzaa-el-adwiya  as  having  flowers 
like  yellow  jasmine  ;  this  may  possibly  be  Hemidesmus.  The 
authors  of  the  Pharmacographia  remark  that  there  is  an 
Indian  root  figured  as  Palo  de  Culebra  by  Acosta  {Tractado  de 
las  Drogas  de  las  Indias  orientalesp  1578,  cap,  LV.)  which 
is  astonishingly  like  the  drug  in  question.  He  describes  it^ 
moreover,  as  having  a  sweet  smell  of  melilot.  The  plant  he 
says  is  called  in  Canarese  Duda-sdli,  The  figure  is  repro- 
duced in  Antoine  Colin's  translation,  but  not  in  that  of  Clusius. 
This  plant  must  be  the  true  Hemidesmus,  as  Dudha-s&li 
is  a  name  it  is  known  by  in  the  Concan.  In  Goa  at  the 
present  day  Hemidesmus  root  is  to  be  found  in  all  the 
shops ;  it  is  known  to  the  Portuguese  as  Uperfao,  an  evident 
corruption  of  the  Maratha  name.  Ashburner  in  1831  was 
the  first  to  call  the  attention  of  the  profession  in  Europe 
to  its  medicinal  value,  and  in  1864  it  was  made  official  in  the 
British  Pharmacopoeia.  In  India  O'Shaughnessy  found  its 
diuretic  action  to  be  very  remarkable ;  two  ounces  infused  in 
a  pint  of  water  and  allowed  to  cool  was  the  quantity  usually 
employed  daily,  and  by  such  doses  the  discharge  of  urine  was 
generally  trebled  or  quadrupled.  It  also  acted  as  a  diaphore- 
tic and  tonic,  and  so  increased  the  appetite  that  it  became  a 
most  popular  remedy  in  his  hospital,  the  patients  themselves 
entreating  its  administration  and  continuance.     {(fShaugh^ 
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nessy,  Dispensary,  p.  456,  Bekg.  Pharm,,  p.  279-^01).  tn 
1868^  Hemidesmas  was  made  official  in  the  Pkarmacopctia  «f 
India.  Lastly,  in  1874,  it  waar  described  by  Flticki^r  and 
Hanbary  in  the  Pharmaeographia. 

Description. — The  drug  is  found  in  commerce  in  lodii^ 
in  the  form  of  litfcle  bundles,  which  consiat  of  the  entire  roo^ 
of  one  or  more  plants,  often  several  feet  long,  tied  up  with 
a  portion  of  the  stem,    . 

The  root  is  cylindrical,  tortuous,  from  ^q  to  ^j^  of  an  inch 
in  diameter,  seldom  branched.  The  bark  is  transversely 
cracked  and  fissured  longitudinally,  of  a  dark  brown  colour, 
sometimes  with  a  slight  violet  hue  when  viewed  in  a  strong 
light;  the  wood  is  yellow  and  porous.  The  fresh  or  freshly- 
dried  root  has  a  fine  odour  of  toaka  bean  or  melilot,  and  a 
sweet  but  slightly  acrid  taste. 

Microscopic  structure. — According  to  Ftuokiger  and  Hftn- 
bury,  all  the  proper  cortical  tissue  shows  a  uuif orm  paren- 
chyme,  not  distinctly  separated  into  liber,  medallary  rays  and 
mesophlceam.  On  making  a  longitudinal  section,  however, 
one  can  observe  some  elongated  laticiferous  vessels  filled  with 
the  colourless  concrete  milky  juice.  In  a  transverse  seotion,  they 
are  seen  to  be  irregalarly  scattered  through  the  bark,  chiefly 
in  its  inner  layers,  yet  even  here  in  not  very  considerable 
number.  They  are  frequently  80  mkm.  in  diameter  and  not 
bi-anched. 

The  wood  is  traversed  by  small  medullary  rays,  which  are 
obvious  only  in  the  longitudinal  section.  The  parenchymatous 
tissue  of  the  root  is  loaded  with  large  ovoid  starch  granules. 
Tannic  matters  do  not  occur  to  any  considerable  amount 
except  in  the  outermost  suberous  layer. 

Chemical  composition. — The  aroma  and  taste  of  the  drug  is 
due  to  the  presence  of  coumarin  (see  Vol.  I.,  p.  406),  which 
can  be  obtained  in  part  by  boiling  the  root  with  water. 
Crystals  of  coumarin  can  be  prepared  from  the  residue  after 
distillation  by  drying  and  extracting  with  alcohol.     This  is  no 
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-doubt  the  sabatsnce  obtained  by  Garden  in  1837,  and  called 
smilasperic  acid,  and  subsequently  by  Scott  in  1843,  who 
described  it  as  a  crystalline  stearopten. 

Oomvteree. — In   Southern  India  and  Bengal  the  root  is  met 

with  in  commerce,  bat  is  often  so  old  as  to  be  quite  worthless. 

In  Bombay  arrangements  have  to  be  made  for  its-  collection, 

,  which  costs  Ee.  i  per  lb.,  owing  to  the  difficulty  of  digging  the 

roots  in  stony  ground. 

COSMOSTIGMA  RACEMOSUM,  Wight, 
Fig.— Wight  Ic,  t.  591,   3270;  Rheede  Hart  Mai.   vii. 
L  32. 

Hab. — Sylhet,  Chittagong,  W.  India,  Ceylon.  The  root 
and  leaves.  ' 

Vernacular. — Gharahuvvu  (Ca».),  Shendvel,  Shendori,  Mar- 
vel, Marvivel  {Mar.),  Vattu-valli  (MaL),  Gfiarphdl  {Ooa.), 

History,  Uses,  &C. — This   large   woody   climber  run- 
ning over  high  trees,  has  a  medicinal  reputation  on  the  West- 
ern Coast,  where  its  leaves  are  used  to  cure  ulcerous  sores 
Ghara  (  qiT  )  and  the  root  bark  is  administered  internally   iu 
Vataka  (  ^^^  ),  a  disease  in  which  white  lumps  of  uudigcsted 
food  are  passed.    Rheede  is  the  only  European  writer  who 
notices  its  medicinal  properties  ;  he  states  it  is  called  Torique 
by  the  Portuguese  and  Pensbout  by  the  Dutch ;  after  men- 
tioning the  use  of  the  leaves,  he  remarks :  '^  Cortex  cum  Sandalo 
et  mnliebri  lacte  in  for  mam  noduli  adhibitus,  praBstantissimum 
Causanis  remedium  est.*'     The  disease  he  alludes  to  is  the  Kavaos 
of  the  Greek  physicians,  and  is  described  by   Paracelsus  as 
characterised  by  pungent  heat  internally,  great  heat  of  breath, 
desire  of  cold  air,  dryness  of. the  tongue,  lips,  and  skin,  cold- 
ness of  the  extremities,  the  urine  loaded  with  bile,  watchful- 
ness, and  a  quick,  small  and  weak  pulse.     In  modern  medicine 
we  should  describe  it  as  dyspepsia  accompanied  by  a  febrile 
condition  and  absence  of  bite  in  the  stools.     We  have  tried  the 
root  bark  of  this  plant  in.  such  cases,  given  in  five  grain   doses 
three  times  a  day,  and  hav0  found  it  to  be  a  most  efficient 
cholagogue  ;  it  had  no  purgative  elFect,  but  reatorod  the  nat,u- 
II —57 
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ral  colodr  of  the  stools  after  the  usual  reinedies  (mineral  acidB, 
podophylHn,  euonyrain,  Ac.,)  had  been  abandoned  in  despair. 
The  flowers  of  this  plant  are  sweet  and  are  eaten  by  the 
natives.  A  biscuit  was  m&de  with  the  powder  of  two  ounces 
of  the  root  and  given  to  a  dog  without  any  ill  effects.  ^  ' 

Description.— Leaves  large,  rather  coriaceous,  smooth» 
ovate-cordate,  acuminate,  but  sometimes  rounded  with  an 
obtuse  tip,  readily  distinguished  by  a  group  of  smatlj  brown, 
dusty,  prominent  glalids  at  the  junction  of  the  petiole  with  the 
leaf.  Boots  frotn  i  to  1  inch  in  diameter,  externally  light 
brown  ^nd  scabrous  ;  fracture  starchy  and  friable,  a  transverse 
section  shows  them  to  be  composed  of  a  central  woody  column 
and  a  very  thick  greyish-white  cortex.  In  the  circumference, 
aad  sparingly  scattered  through  the  root,  light  yellow  brown 
hard  cells  are  seen.  The  root  has  no  taste,  and  a  farnt  Tpeca- 
cuanha-liko  odour,  which  is  more  marked  in  the  seeds.  The 
latter  are  contained  in  a  large,  smooth,  green  follicle. 

Chemical  composilion, — An  ether  extract  of  the  powdered 
root  contained  some  free,  crystalline  fatty  acids,  soluble  in  cold 
rectified  spirit  and  aqueous  alkalies.  Petrolenrii  ether  dis- 
solved the  fatty  acids  from  the  extract,  leaving  a  small 
quantity  of  an  acid  resin.  An  alcoholic  extract,  in  addition  t^ 
a  resin,  contained  a  sugar,  and  a  substance  affording  the 
reactions  of  an  alkaloid.  The  resin  is  decomposed  by 
boiling  with  dilute  acids,  and  gives  a  purplish  colour  with 
strong  sulphuric  acid.  It  is  glucosidal  and  is  related  to  jalapin. 
An  aqueous  extract  contained  gum  and  a  carbohydrate  having 
the  properties  of  dextrin.  The  root  was  devoid  of  astringency. 
The  powder  mixed  with  milk  of  lime  gave  off  ammonia.  The 
larger  roots  left  8*16  per  cent.,  the  smaller  ones  5*86  per 
cent.  o£  inorganic  matter  on  incineration. 

GYMNEMA  SYLVESTRE,  Br. 

Fig.— Wight  Ic,  t.  349. 

Hab. — Banda,  Deccan  Peninsula.    The  leaves  and  root. 
Vernacular. — Mera-singi  (Hind.,  Beng.),  Kavali,  Vakhandi 
(Mar,),  Siru-kurinja  (Tarn.),  Sauna  gerse  (Can,). 
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History,  Uses,  &C. — This  shrubby  ctimbing  plant  is 
called  Meshasringi,  '' ram's  horn/'  in  Sanskrit,  but  it  is  not 
mentioned  in  the  Raja  Nirghanta.  It  is  considered  to  bo  the 
Mesh&«(ringi  of  Madanpal's  Nighanta  and  of  the  Marathi  and 
Guzerathi  Nighantas,  which  are  little  more  than  translations  of 
that  work.  It  bears  the  following  synonyms — Mesha  vishanika, 
Meshavalli,  Sarpa-darnshtrika,  Any^da,  Kshina-vartta,  Vrik- 
shikali  and  Vishanika,  and  is  described  as  having  a  pungent 
taste  and  the  properties  of  an  astringent  and  bitter  siomachic  ; 
useful  in  cough,  biliousness,  boils,  sore  eyes,  &c. 

It  13  also  in  repute  amongst  the  Hindus  as  a  remedy  for 
snake  bite,  the  powdered  root  being  applied  to  the  part  bitten, 
and  a  decoction  administered  internally.  Its  use  for  this  pur- 
pose is  well  known  to  the  natives  of  the  Concan,  and  as 
appears  from  Ainslie  {Mat,  LkL  II.,  390),  also  to  the  natives  of 
Southern  India.  The  root  is  also  said  to  have  virtues  similar  to 
Ipecacuanha.  Roxburgh  describes  the  plant  under  the  name 
©f  A^clepias  geminatay  and  remarks  that  the  small  yellow 
flowers,  with  the  globular  apex  of  the  white  common  stigma, 
projecting  in  the  centre,  look  like  fine  pearls  set  in  gold.  He 
says  nothing  of  its  medicinal  properties.  0,  sylvestre  is  said 
to  be  the  binnuge  of  the  Cingalese.  A  curious  circumstance 
connected  with  this  plant  was  first  noticed  by  Mr.  Edgeworth, 
namely,  that  if  chewed  it  destroys  the  power  of  the  tongue  to 
appreciate  the  taste  of  sugar  and  all  saccharine  substances. 
This  property  of  the  leaves  has  been  recently  (1887)  tested 
carefully  by  Mr.  D.  Hooper,  who  says : — "  After  chewing  one 
or  two  leaves  it  was  proved  undoubtedly  that  sugar  had  no 
taste  immediately  afterwards.  Sugar  in  combination  with 
other  oompouuds  in  dietetic  articles  is  plainly  destroyed  as  to 
its  taste  after  using  these  leaves.  In  ginger  bread,  for  instance, 
the  pungency  of  the  ginger  is  alone  detected,  the  rest  is 
tasteless  meal ;  in  a  sweet  orange  the  taste  of  the  sngar  is  so 
suppressed  and  that  of  the  citric  acid  consequently  developed, 
that  in  eatings  it  resembles  a  lime  in  sourness.  Among  the 
several  kinds  of  foods,  drugs  and  beverages  which  affect  the 
palate,  Gymnema  does   not  pretend  to  render  them  all  taste- 
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less,  it  does  not  affect  pang«nt  saline  things,  astriDgento  taid 
acids.  It  is  limited  to  appaVeatly  tvfo  diYerse'  sabsiances — 
svreets  and  bitters.  It  has  been  noted  that  sngar  taken  after 
the  leaf  tastes  Uke  sand,  so  I  hare  found  that  sulphate  of 
quinine  taken  after  a  good  dose  of  the  leaf  tastes  like  so  much 
chalk.  I  am  not  going  to  propose  its  use  in  the  adnunittra- 
tion  of.  nauseous  drugs,  ontU  the  medical  properties  of  the 
Gymnema  have  been  more  studied,  otherwise  the  quantity  of 
the  vehicle  taken  maj  prove  to  counteract  the  effect,  of  the 
medicines.  The  experience  of  several  friends  as  well  as  my 
own  is  that  the  ofifoct  does  not  last  for  twenty-four  hours  as 
stated,  but  for  only  one  or  two  hours,  after  that  time  the  tongue 
resumes  its  appreciation  of  all  that  is  sweet  or  bitter/'  In  the 
Concan  the  dried  and  powdered  leaf  is  used  as  an  errhlne,  and 
tho  fresh  leaves  crushed  and  mixed  with  water^  as  a  cooling 
bath  for  children  in  the  hot  weather. 

Description. — G,  sylvestre  is  a  shrubby  climbing  plant. 
The  leaves  are  from  4  to  5  inches  long,  from  ovate-lanceolate  to 
obovato ;  upper  surface  dark  green,  shining,  under  surface  pale 
green,  shortly  pubescent ;  venation  transverse  and  reticulate 
with  a  marginal  vein ;  taste  saltish  and  acrid.  The  root  is  about 
the  size  of  the  little  finger  or  less,  not  unlike  JSemideamus;  it 
has  a  tough  wood,  and  when  fresh  a  soft  spongy  bark,  which  is 
reddish  brown  and  fissured  longitudinally,  but  loses  much  bulk 
in  drying,  and  becomes  loose  and  transversely  fissured;  the  taste 
is  acrid  and  saltish ;  the  whole  plant  abounds  in  milky  juice. 

Microscopic  stj^uctiire, — The  woody  portion  of  the  root  has 
a  radiate  structure,  and  is  traversed  by  large  vessels;  the 
extension  of  the  medullary  rays  into  the  bark  is  distinct ;  the 
latter  is  made  up  of  a  thin-walled  parenchyma,  the  cells  of 
which  contain  much  starch  and  tolerably  numerous  crystalline 
concretions.  There  are  many  laticiferous  vessels,  especiallj 
towards  the  inner  part.  The  epidermis  consists  of  several 
layers  of  flattened  cells  of  a  deep  reddish  brown  colour. 

Chemical  composition. — The  powdered  leaves  were  submit- 
ted to  the  action  of  various  solvents,  aud  by  this  means  it  was 
asrfrtniued,  that  the  peculiar  [  roperU  of  (rtffnntvta  leavtNS>  was 
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dissolved  oui  by  alcokoly  and,  b»  it  occurred  in  the  ^mjuoous 
eactracft  of  the  reeiduey  it  was  therefore  soluble  'in  water.  As 
benzine  and  ether  took  from  the  leaves  certain  principles  of  the 
ssmie  appearance  and  weight,  it  was  conceived  that  nothing 
would  be  gained  by  using  both  solvents ;  the  preliminary 
extraction  was  therefore  made  with  rectified  spirit.  The  ether 
extract  consisted  of  chlorophyll  and  two  resins  separated  by 
their  solnbility  in  alcohoL  The  resin  insoluble  in  alcohol  form- 
ad  the  larger  portion  ;  it  was  soluble  in  chloroform,  bisulphide, 
of  carbon  and  benzine.  It  was  elastic  and  tenacious,  de» 
composed  by  warming  with  nitric  acid,  the  product  being  pre« 
cipitated  with  water  ;  only  partially  saponified  with  caustic 
potash.  Sulphuric  aoid  dissolved  it  in  the  cold,  giving  a  green 
solution.  It  seemed  to  consist  principally  of  a  neutral  resin. 
The  resin  soluble  in  spirit  was  readily  saponified  with  soda,  and 
gave  a  permanent  bluish  green  colour  with  sulphuric  acid;  like 
t^e  former  resin  it  was  of  an  acrid  nature,  and  leil  a  tingling 
sensation  in  the  throat.  The  alcoholic  solution  of  the  leaves 
was  almost  entirely  soluble  in  water ;  in  fact,  by  treating  the 
l/eaves  separately  by  alcohol  and  water,  36*37  per  cent,  of 
organic  matter  was  extracted,  by  treating  the  drug  with 
water  alone  86  per  cent,  was  removed.  By  direct  experiment 
it  was  found  that  in  the  former  extract  0*74  per  cent,  was  an 
acrid  resin  similar  to  those  found  in  the  ether  extract.  The 
aqueous  solution  of  the  substances  soluble  in  alcohol  had  a 
decidedly  acid  reaction,  it  gave  no  colouration  with  ferric 
chloride,  showing  absence  of  tannin.  It  was  deepened 
in  colour  with  alkalies^  but  gave  a  bulky  precipitate  with 
sulphuric,  nitric,  hydrochloric  and  acetic  acid.  It  reduced 
Fehling's  solution  on  boiling,  and  gave  a  cloudiness  with 
liessler,  a  precipitate  with  lead  acetate,  but  none  with  tannin 
or  picric  acid.  The  precipitate  caused  by  sulphuric  acid  was 
collected  on  a  filter  and  washed  till  it  ceased  to  give  a  cloudi- 
ness with  barium  chloride.  .  It  yielded  a  greenish  powder, 
insoluble  in  water,  but  soluble  in  alcohol,  ether,  benzine  and 
chloroform.  With  potash,  soda  and  ammonia  it  afforded  fine 
red  solutions  with  orange  coloured  froth,  but  they  were  both 
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precipitated  on  the  addition  of  the  mineral  acids.  It  dissolved 
in  concentrated  salphnric  and  nitric  acids  with  intense  red 
colour,  bat  in  both  miztares  it  was  destroyed  and  precipitated 
by  water.  It  fused  at  aboat  60®  C.  into  a  blackish  brittle  mass. 
Heated  in  a  test  tube  it  gave  ofiF  fumes  of  creasote,  bat  no 
crystals  were,  obtained  in  a  subliming  apparatus.  Crcntly 
ignited  it  burnt  with  a  bright  flame,  leaving  no  ash*  It  was 
thrown  down  as  a  bulky  grey  mass  by  acetate  of  lead^  the  lead 
salt  decomposed  by  sulphuretted  hydrogen  in  spirit  left  the 
substance  in  the  reddish  evaporated  filtrate  from  the  lead 
sulphide.  The  body  just  described  has  the  characteristies  of 
an  organic  acid  related  in  some  particulars  to  glycyrrhixic 
acid,  but  having  some  distinctly  peculiar  reactions  and  possess- 
ing the  antisaccbarine  property  ascribed  to  the  leaves,  I  pro- 
pose to  call  it  Oymnemic  Acid.  Gymnemic  acid  forms  more 
than  six  per  cent,  of  the  constituents  of  Gymnema  leaves  in. 
combination  with  a  base  which  is  inorganic.  It  is  a  monatomic 
acid,  having  the  formula,  0**  H"  0**,  and  requiring  theoreti- 
cally 14*63  per  cent,  of  metallic  silver  and  IS'SO  per  cent,  of 
PbO  for  its  silver  and  lead  salts.  It  forms  insoluble  salts 
with  alkaloids,  and  this  accounts  for  its  masking  the  taste  of 
quinine.  The  acid  is  a  glucoside.  After  boiling  for  about  an 
hour  with  dilute  hydrochloric  acid,  a  dark  resinous  mass, 
devoid  of  the  peculiar  property  of  the  leaves,  remains,  and  tlie 
liquor  contains  a  body  which  readily  reduces  Fehling's  solution 
and  crystallizes  when  evaporated*  Another  organic  acid  was 
present  in  the  lead  acetate  precipitate,  which  was  identified 
as  tartaric  acid.  The  filtrate  from  the  insoluble  lead  com- 
pounds was  treated  with  sulphuretted  hydrogen  gas^  and 
the  clear  liquor  after  evaporation  was  examined  for  sugar. 
Glucose  was  detected  in  some  quantity  by  its  immediate  and 
abundant  reduction  of  Fehling's  solution ;  the  sugar  examined  in 
a  polariscope  had  a  left-handed  rotation.  Chloroform  agitated 
with  an  alkaline  solution  of  the  4eaf  left  a  crystalline  residue 
of  a  brownish  colour;  it  had  a  bitter  taste,  and  acted  as  a 
sialagogue.  With  the  ordinary  alkaloidal  reagents  it  afforded 
coloured  precipitates,  but  was  a  neutral  principle. 


Digitized  by  VjOOQ IC 


ASCLEPIADEJE.  455 

A  solution  of  one  per  cent,  hydrochloric  aci<i  waa  employed 
to  remove  the  oxalate  of  calcium  ;.  a  microscopical  examination 
of  the  powdered  leaves  showed  a  fair  sprinkling  of  the  conglo- 
merate crystals  or  raphides  so  well  known  to  exist  in  Rhubarb. 
The  dilution  of  the  acid  menstruum  rendered  this  process  very 
tedious,  so  a  stronger  acid  was  used,  and  the  marc  washed  with 
it  until  ammonia  produced  no  cloudiness.  The  collected 
liquors  were  allowed  to  deposit,  the  sediment  was  then  collected 
on  a  filter,  dried  and  weighed,  then  incinerated  and  weighed 
again.  The  calcium  carbonate  was  calculated  into  oxalate,  and 
the  di fife rence  between  this  and  the  first  weighing  was  reckoned 
as  pararabin,  No  oxalic  acid  was  found  in  a  free  state.  The 
ash  of  Gymnema  aj/lvestre  is  very  high,  a  fact  in  accordance 
with  the  amount  of  lime  salts  it  contains.  Gentle  ignition  of 
the  air-dried  leaves  left  as  much  as  11*65  per  cent,  and  about 
one-half  of  this  was  calcium  carbonate!.  One  hundred  parts 
contained  : 

15*41  soluble  in  water. 
78*71  soluble  in  acid. 
5*88  sand  and  siliceous  residue. 
The   following  is  a  tabulated  analysis  of  the  sun-dried  and 
powdered  leaves ; — 

Ether  extract  (chlorophyll  and  resins) 5*51 

Alcoholic    extract    (gymnemic    acid,    tartaric    acid, 

glucose,  neutral  bitter  principle,  resin,  &c.) 19*50 

Aqueous  extract  (gum  1*45  per  cent.,  glucose,  carbohy- 
drate and  extractive)  16*87 

Alkaline  extract,    by    difference    (albuminous    and 

coloring  matters) ..*..      8*15 

*     n      1   i.'      .  f  Calcium  Oxalate    ••..... 7*44 

Acid  solution  I  p^^,^bin  7-62 

Ash  (balance  of) 5*69 

CeUulose 27-86 

Moisture    ••».•• • ••      6*04 

]  00*00 
— (Rooper  in  Pharm.  Journey  April,  1887,  and  Chem.  News, 
April,  1889.) 
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CEROPEGIA  BULBOSA,  B^arJ, 

Fig. Roxb.  Cor.  PI.  i.,  11,  ^.  7 ;  Wight  Ic.,  i.  845;  Book. 

•BoL  Misc.  ii.,  99;  and  8uppl.  i.  2. 

Hab. From  Western  India,  the  Punjab  and  Upper  Gan- 

getic  plain  as  far  east  as  Allahabad,  southwards  to  Travancore. 

Vernacular. — Manchi,  Manda  {TeU,  Tarn.),  Galot  {Punj,), 
Khapparkadu,  GSyala  (Mar.). 

History,  Uses,  &C. — Several  forma  of  this  variable 
plant  are  described  in  the  Flora  of  BHHsh  India  with  leaves 
from  nearly  orbicular  to  linear-lanceolate.  Roxburgh  remarks 
that  every  part  of  the  plant  is  eaten  by  the  natives,  either  raw 
or  stewed  in  their  curries.  Edgeworth  and  Dr.  J.  L.  Stewart 
have  recorded  its  use  as  a  vegetable  in  the  Punjab  and  at  Mool- 
tan  and  in  the  Materia  Medica  of  Western  India  it  is  stated 
that  shepherds  are  fond  of  the  tubers,  which  they  consider 
to  be  tonic  and  digestive.  R.  Brown  notices  the  use  of 
C.  juncea  as  a  vegetable,  and  we  have  also  observed 
that  C.  tuherosaia  not  distinguished  by  the  natives  from  0. 
bulbosa.  On  the  Nilgiris  the  tubers  of  <7.  pusilla  are  known 
as  **  Chutlan-killangu,"  and  are  much  appreciated  as  an  article 
of  diet^ • 

The  tubers  when  boiled  lose  their  bitterness,  and  pulped 
with  milk  form  a  sweet  mucilaginous  mixture  not  unlike  salep, 
which,  judging  from  their  chemical  composition,  should  be 
highly  nutritious* 

Description.-^Boot.  tuberous, .  a  little  flattened  lite  a 
turnip,  -  witi  several  fibres  from  its  base  ;  it  is  about  as  large 
as  a  sm&ll  apple.  -Stemstwrning^  herbaceous,  smooth,  succulent; 
from  2  to  4  feet  long;  '  Leaves  -opposite,  short  petioted, 
obovate  with  *  a  small  •  point,-  •  entire^  •  fleshy  y  siie  various. 
ITmbeld  lateral;  length*  of  the  leaves,  peduncled-,  few-flowered. 
Flowers  pretty  large,  erect,  tube  greenish,  border  purple. 
Follicles  two,' slender,-  singly,  about  8  or  4  inches  long. 
(Roxburgh.) 
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Ohemlcal  com'posiiion.^^'Vhe  tubel^  yielded  on  analysis- 
Moisture I.  5*25 

Pat 3-30 

Sugar,  gum,  &o. .,... , 23*40 

AlbarainoidB 3*48 

Starch  , 42-52 

Crude  fibre 12-fi4 

Ash 9  43 

100-00 
The  bitter  principle  of  the  tubers  is  an  alkaloid,  Ceropegine, 
soluble  in  ether,  alcohol  and  water.     The  total  nitrogen  afforded 
by  burning  with  soda-lime  was  0*56  per  cent.     The  ash  contains 
pmngancse,  and  is  constituted  as  follows  :— 

Soluble  in  water ••••  61*7 

Soluble  in  acid    14*9 

Insoluble *• 28*4 

100-0 

Cafalluma   attenuata,  Wight,  /c,  t.  1268,  Pulam- 

bari  (TeZ.),  is  used  on  the  Eastern  coast  for  ostensibly 
regenerating  stale  toddy.  From  information  received  from  an 
Abkari  Inspector,  it  appears  that  the  bruised  fresh  plant  is 
added  to  toddy  to  increase  its  gravity,  and  to  give  it  the  appear^ 
ance  and  smell  of  that  recently  drawn.  The  toddy  may  be 
several  days  old,  but  so  complete  is  the  process  of  renewal  that 
experienced  judges  are  often  deceived.  The  plant  id  acrid 
and  bitter,  and  contains  a  caoutchouc-like  substance^  a. resin 
similar  to  iluavil  and  a  bitter  principle)  and  so  far  resembles 
the  Calotropis. 

The  Sanskrit  names  Kshiri,  ^Lshirini)  Kshira«>kshava,  Dngdha, 
Dagdhika,  DugdhapaBhana>  &c.,  are  loosely  applied  to  a  num- 
^r  of  milky  plants,. but  more  especially  to  the  edible  Ascle- 
piads,  snch  as  Oxystelma  esculentum,  Holostemma 
Rheedii,  Caralluma  edulis  and  fimbriata.  These 
plaala  as  well  as  other  Asclepiada  are  also  called  Yngma- 
phalottama,  and  Uttama-phalini,  in  allnsion  to  their  ''twin 
II— S6 
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pods,"  wLich  lireTavouritB  vecrotablef^  of  the  Hifldas.  !Fhe An- 
tral portiort  or.tbp  flftw.ur8  ui' Holostemma  Rheedii,  Cos- 
mostigma  racemo&um^  aii«l  Periploca  aphylla  is 

sweet  and  is  eaten  by  the  Battres.-  'I'he  acid nlnus  and  some- 
what bitter  stems  of  Caralluma  edulis  are  eaten  ai  » 
vetretable    in    the    Punjab'.     The   roots    of   Holostemma 

Rheedii,  Penfatrbpis   spiralis  and   microphylla, 

and  the  follicles  of 'Marsderila  Royiii  ai'e  considered  to 
be  coohng,  and  alterative,  and  are  used  in  altemtivo  decoctions 
and  as  a  remedy  in  gonorrhoea.  SarcOStemilia  brfeVl- 
Stigma  yields  an  abundant  bland  milky  juice ;  this  plant  and 
Periploca  aphylla  are  used  as  subscitirtes  for  the  Soma 
of  the  Vedas,  which  from  recent  investigations  appears  to  have 
been  a  species  of  Ephedra,  and- the  same  plant  which  is  still 
brought  from  Persia  to- India  as  the  Eoma  of  the  Parsi$- 
Stapelia  reflexa  is  used  by  the-  Afghan  mountain  tribt* 
as  a  bitter  tonic  and  febrifuge,  and  Boucerosia  Auchc- 
riasia  ig  considered  to  have  similar  properties.  Df.  G.  fiidie 
has  shown  that  Secamone  emetica^  notwithstanding  iU 
specific  name,  is  almost  inert. 


LOGANIACE^. 

STRYCHNOS  N  UX-VOMICA,  Littn. 
Fig. — Bedd.Fl.Sylv.,  <.  243;  Bentl  and  Trim.,  t.  178  j 
Ocirtn.  FrucL  ii.  t.  179;  Humph,  i.  t.  25 ;  Rhe^de  Sort.  MaU 
i.,  t.  37.    Poison  nut.  False  Angostura  bark  (Erig.),  Vomiqnier 
(Fr.). 

Hab. — ^Throughout  tropical  India,  The  stem,  bark  and 
seeds. 

Vernapuldr.—KuchUa  (Hind,  Ben^,),  Kdjra  {ilar.),  Yetfcie^ 
Jtottai  X7<m.),  Mushti-vittulu,  Mushidi  (Tel),  Hemniii^ij 
lCun.)j  KapAirakkimi.(J&Z.),-Bidara-lant  {Malay).   . 
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'  HidtOiy,  Uses,  &C.-^No  mention  of  Nar-vomica  can 
be'foand'  in  the  olcler  Sanskrit  medical  works.  A  drug  called* 
Vishknntdhti,  mentioned  by  Sarangadhara,  lias  by  soibe  beeii 
sapposed  ta  be  nax-vomica,  but  according  to  the  Bhavapra* 
kasha,  Viahamnshti  has  an  edible  froit,  and  is  called  Karerna  itk 
Hindi*'*  The  latter  work  gives  Kupilu  and  Kiilaka  as  Sanskrit 
names  for  Euchila,  but  these  names  are  generally  referred  to  a 
kind  of  ebony.  Another  Sanskrit  name  given  to  the  drug  itt 
recently  compiled  works  is  Knrachilla,  an  incorrect  form  of 
Kut'achilla,  "a  crab,'*  to  which  animal  the  seeds  bear  some 
resemblance  in  shape.  We  think  there  can  be  little  doubt 
tbat  nux-votaica  was  not  used  medicinally  by  the  ancJent 
Hindus,  but  the  Hindi  name  Kuchila  or'Kuchula  Occurs  irf 
fineient  Persian,  and  appears  to  be  derived  from  the  Sanskrit  J3^ 
(kttnch)*  to  make  erookedi  We  al^  find  an  nnidentifled  planii 
called  Kachela,  nientioned  by  Sanskrit  writers,  with  the  syno- 
nyms of  Avi-kami  and  Viddha-pami ;  the  name  Kuncha-'phala  i* 
also  met  with,-  but  it  may  possibly  b^  only  an  incorrect  render-' 
fng  of -Kucha-phala,  a  term  for  the  pomegranate.  We  can  iairdly 
suppose  that  a  plant  having  such  marked  poisonous  proper- 
ties  catt  have  escaped  the  notice  of  the  earliest  settlers  in 
India,  and  there  can  be  no  doubt  that  the  wood  has  been  in 
use  from  a  very  early  date  as  one  of  the  kinds  of  Mushadi  in 
^uthero  and  Western  India.  We  also  find  that  in  the  Indian 
Archipelago,  which  was  colonised  at  a  very  early  date  by'  the 
HinduS|  the  wood  is  used  as  a  popular  remedy  for  dyfientery, 
fevers  and  dyspepsia,  under  the  name  of  Bidara*-laut  by  th^ 
tfalays:  This  name  appears  to  be  of  Sanskrit  origin  imd  to 
be  derived  from  Vidara,  "  splitting  or  rending,"  and  lata,  '^tk 
tree  or  shrtib,**  in  allusion  to  the  tetanic  spasms  produced  by 
over-doses  of  the  drug.  * 

'  In  the  Raja  Nirghanta  two  kinds  of  Katuka  are  noticed^  CTfle 
of  these  with  the  veriiacular  synonym  Ked5r*kat-uki  is  doubt- 
less Picrorfiiza  Euiroa,  the  other  Katiikavalli  with  the  Canarese 
pynoDjm  Tonremattn,  which  does  not  appc^ar  in  the  vernacular 
fiTghintrwr,  must;  we  think,  be  referi^d  to  the  bitter  woods  ^sed 
iiw  ligrium-  Colnbrinuni.  *   (See  Sfrybhmt^  rokihrtna.}  '  0 
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It  .has  been  sopposed  by  Bome  that  nsx- vomica  was  \h^ 
Jouz^-el^roatbil  of.  the  early  Arabian  writer8>  but  this  drug  ifl 
described  by  Ibn   Sina  as  studded  with  thick  ihorBS^  and  as 
prodnoing  torpor  when  eaten ;  il  is  coAsideied  by  all  the  more 
recent  Mahometan  writers  to  be  Daiara.     The  Jonz-^l-kai  of 
the  Arabs  has  also  been  supposed  to  bo  nnz-YomiGa,  b»t  tbere 
would  seem  to  bo  no  foundation  for  such  a  belief,  as  it  is  de« 
bribed  as  having  properties  similar  to  JouareI->m&thily  and  is 
probably  the  fruit  of  a  Trichilia.     AU  the  Indian  Mahometan 
physicians  describe  nux-vomica  uader  tho  name  of  Aaar^ki; 
of  this  drug  Ibn  Sina  merely  says  it  is  e^  kisd  of  2i»bad^-balir 
^foam  of  Xhe  sea)>  a  name  given  by  the  Arab&to  the  cuttle- 
fish, bone;,  h&adds  that  it  is  not  used  internally,  bui^  applied 
externally  in  skin  diseases  and  sciatica.     Haji  Zein-el-Att4r 
( A.p.  1868)  is  the  first  who.  clearly  identifies  Az&rahi  with  tha 
Indian  drug  Kuchula ;  he  gives  tho  same  description  of  its  afiM 
^  Ibn  Siua,  aad  says  tho  antidotes  fo;*^it  are  fresh  milk  ao4 
oil  (these  are  the  popular  antidotes  £br  it  at  t^o  present   daj 
iu  India,  but  in  .Madras  dog  excrement  is  also  used).    In  the 
Makhzan-el-adwiya  <izdraki  is  said  to  be  a    Syrian  woxd^.  buti 
it  appears  to    us  more  probable   that  it    has.  been  mana« 
lactured  by  the  Syrian  physicians^  who  instructed  tb»  A^rabfl 
in  Greek  jnedicinei  from  the   words  J^  and  paxim,^  i^nd  thai 
it  intended  to  be  a  Greek  rendering  of  the  Arabio  :Zabad^l- 
bahr.     The.  author  of  tht  Makhzan  gives  KuchUa  as  the  Indian 
Jndian  name  for  nux- vomica,  but  says  it  is  best  kqown  in  Hin« 
idustaq  (Northern  India)  as  Nirbhedin  (a  Sanskrit  word  whieh 
signifies  splitting  asunder,  derived  from  Ptfif^ ),  Kux-vocnica  is 
not  mentioned  by  Garcia  d'Orta  who.wa^  in  Goa^  where  the  tree 
is  very  commoD,  about  thexKaddleof  th^  16th  centuiy — a  toler-^ 
ably  clear  proof  that  it  was  not  used  medicinaUy  at  that  tinie 
. — but  his  contemporary  Valerias  Cordus  in  Europe  describes 
it  accurately.     The  seeds  do  not  appear  to  have  been  used 
medicinally  until  about  the  middle  of  the  17th  century,  but 
Bheede  mentions  the  root  as  an  established  rem^y  in  Malabar, 
and  we  have  much  earlier  records  of  its  use  on  the  Westera 
Coast  as  a  substitute  for  the  true  Lignum  Coliibrimm,  a  drug 
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ketd  in  higb  e6iimatit>n'  as  a  tooic,  ^mtiperiodto  and'  alexi- 
pharmic  in  Soothera  India  onder  the  name  of  NifgucmiBhldi.. 
Oo  the  whole  we  are  of  opinion  that  the  Arabs  were  acqu^nt^ 
wkh  nt]x-»vo«uca  seeda  under  the  name  of  (udrSkiy  but  that 
ibef  imagined  th^m  to  hb  of  marine  origin^ — a  conparativefy' 
nodera  Ai^abico-Persian  name  for  them  is  FulAsHsaht  (/^sh 
aealea'') ;  tibisis  the  more  Kkelj,  as  Aeiree  is  espeeiatty  a  native 
of  the  Westera  and  Southern  Ooast  districts  of  India^  tad  the 
seeds  like  those  of  sareral  other  plants  are  liable  to  be  carried 
^  a  distanee  bj  oceaaio  onrrents. 

Ainsiie  speaks  of  Duz«vomioa  as  a  drag  #bich  iallobtle  used ;. 
he  rightly  states  that  the  pulp  of  the  fruit  is  poisottous,  bnd 
the  authors  of  the  PharmcLoographia  have  isince  sho^ncn  that  it 
contains  strychnine ;  nevortheless  it  is  eaten  by  the-  iiornbill 
and  other  birds*  He  also  tells  ns  that  the  Vytians  are  of 
opinion  that  if  the  seeds  are  not  taken  in  snfficiisnt^  (^antity  to 
cause  death,  they  will  produce  mental  derangement.  Loureira 
states  that  the  seeds  roasted  to  blackness  are  really  useful^  and 
can  be  giren  without  danger  inflitor  albus.  In  the  Concan 
amall  doses  of  the  seeds  are  given  with  aromatics  in  colic^  and 
|he  juice  of  the  fresh  wood  (obtained  by  apply ing^  heat  to  the 
middle  of  a  straight  stick  to  both  ends  of  which  a  small  pot» 
lias  been  tied)  is  given  in  doses,  of  a  few-  drops  m  cholera  and 
acute  dysentery.  In  some  districts  small  quantities  of  the 
Seeds  are  taken,  apparently  as  a  stimulant,  or  in  lieii  of  opium. 
They  also  enter  into  the  composition  of  the  baJcha  piUs,  used 
In  the  prepliration  of  Mahwa  and  other  country  spirit  (see 
Bossiti).  In  European  medicine  strychnine  is  lasually  pre-> 
ferred  to  the  crude  drng  in  which  the  proportion  of  alka- 
loid varies  considerably.  In  1883  Professor  Ben tley  drew 
-attention  to  this  fadt  as  affecting  the  strength  of  the  extract, 
-stating  that  he  h«wl  suffered  serious  personal  inconvenience 
from  4he  variation  iti  strength  of  extracts  prepared  from 
iifMIen^t  kinds  of  seed.  This  statement  led  to  the  examina- 
,tioti  of  five  satoples  of  commercial  nux-vomica  by  Messrs.  Dun- 
Stan  and  Short,  who  found  that  the  proportion  of  alkaloid  con- 
tained in  them  ranged  from  2*5(3  to  3*57  per  cent.     Subse- 
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queilt  dxperinieiits  condaoied  by'Drl  Scliweissftigei*  slioweJf 
that  the  German  official  pi^eparations  varied  eonsiderably*  id 
strength,  he  therefore  proposed  that  the  streiigth  bf  the  tmc^ 
ture  shoald  be  fixed  at  0*2  per  cent,  of  alkaloid;  and  that  6f  Uii^ 
extract  at  15  per  oenl,  which  wo  aid  practically  agree- with  the* 
standards  adopted  in  the  new  British  Pharmaco'pmia*  Itrmosl^ 
be  borse  in  mind,  howBVBr,  that  the  tinotnre  and  eztraci  x>f 
noz-Yomica  contain  brncine  and  otfaep  constitnents,  and  that^ 
therefore  its  medicinal,  action  may  differ  from  that  bf  stryefa**? 
nine ;  indeed  they  are  considered  by  some  to  be  more  efficient^ 
than  that  alkaloid  ip  atonic  dyspepsia. 

'  H.  Becknrts  (Arch.  Jer  Pharm.,  1890,  330—347)  remarlci 
that  if  the  physiological  action  of  strychine  and  brucine  is  *a# 
given  by  Falcik  1 :  38*5,  then  little  is  accomplished  by  a  totaP 
alkaloid  determination ;  it  would  be  more  to  the  point  to* 
tequire  a  fixed  percentage  of  strychnine  and  disregard  the? 
brucine  (of  which  an  equal  quantity  could  always  be  assumed)!* 
An  extract  with  fixed  strychnine  percentage  and  a  brucine  per*^ 
o^ntage  varying  within  1 '8  per  cent,  is  undoubtedly  more? 
t'eliable  than  an  extract  containing  a  fixed  quantity  of  totaf 
alkaloid  in  which  the  strychnine  present  might  vary'  1*8  per 
^ent. 

Beckqrts  obtained  the  following  alkaloidal  percentages  frop^ 
tiine  saniples,  of  nux-vomica : — Bombay,  2  samples^  2*33  and, 
2' 30  per  cent.;  Malabar,  1  sample,  2*66  per  cent. ;  Cocbin»  3t 
samples.  2'51,  2*41  and  2*8 1  per  cent. ;  Madras,.  2  samples^ 
S'42  and  1'5S  per  cent.;  Calcutta,  1  sample,  2*40  per  cept..  la 
a  total  of  ten  determiuations  made,  assuming  strychnine  and 
brucine  to  be  present  in  equal  proportion,  the  yield  of  strychr 
iiine  varied  between  2*17  and  2*38  per  cent. 

Physiological  action.— Nux-vomica  affects  animals  very  tm* 
equally.  Cold-blooded  animals  are  destroyed  by  it>  but  there  i  s^ 
a  considerable  difference  of  opinion  rega^^ding  its  phyisiologtcai 
Action  upon  serpents  and  fish*  The  frog  is  affected  :withrt9ta« 
nic  spasms  if  -A^  of  a  grain  of  strychnine  in  solution  ie  applied^to 

it^back,  previously  dried  so  as  to  impede  theelimination  of  the^ 
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poison  tbrdtigh  the  integumetit.  It  \n  well  knoWn  in  India  that 
birds  are  comparatively  insusceptible  to  the  poison,  and  large 
doses  of  nar-vomica  may  be  given  to  fowls  without  any  iniori-* 
ous  effect.  Ruminating  animals  are  less  easily  affected  by  strych- 
nine  administered  with  the  food  than  other  quadrupeds ;  dogft 
^9d  rabbits  are  soon  destroyed  by  it,  whilst  certain  monkeys  and 
some  other  animals  are  said  to  be  comparatively  insusceptible  to 
its  action.  Injected  into  the  circulation  it  probably  affects  all 
animals  alike.  Still^  and  Maisch  remark : — '*  The  phenomena 
in  the  various  cases  in  which  its  speciOc  operation  is  developed 
consists  of  tremor,  twitchings,  and  startings  of  the  voluntary 
muscles,  followed  by  tetanoid  spasms,  during  which  the  heart's 
action  is  accelerated,  the  temperature  raised,  and  the  respira-^ 
tiou  and  consciousness  suspended.  Between  the  spasms  the  cir- 
cnlatioa  generally  becomes  normal,  the  consciousness  returns^ 
and  cutaneous  hyperaosthesia  is  observed,  but  the  spasms  inay^ 
be  renewed  by  any  excitation,  as  a  touch,  a  loud  sonnd,  or  a 
sudden  impression  on  the  eye.  Death  may  occur  through 
asphyxia  from  tonic  spasm  of  the  respiratory  muscles,  by 
syncope,  or  by  exhaustion.  The  heart  continues  to  pulsate 
after  the  respiratory  movements  have  ceased.  Of  these  modes 
of  death,  that  during  spasm  is  by  far  the  most  frequent  iu 
cases  of  strychnine-poisoning.  No  lesion  is  uniformly  found 
rfter  death;  the  heart  may  be  distended  with  black  blood  or 
empty,  and,  although  congestion  and  serous  effusion  within  the' 
meninges  of  the  brain  and  spinal  cord  are  usual,  they  are  noi 
uniformly  met  with,  and  in  the  substance  of  these  organs  no 
characteristic  alterations  have  beeii  observed*  Falck  experi* 
mented  on  rabbits  with  brticine  nitrate  injected  subcatan- 
eonsly  in  doses  from  '1  gram,  to  '02  gram,  per  kilogram  of 
body  weight.  He  found  that  the  symptoms  induced  might  be 
arranged  in  three  divisicms : — 

'    1^ — Respiration  is  quickened,  and  in  some  cases  a  strange 
injection  of  the  ear  was  noted :  the  pupils  may  be  dilated, 
"  2indi — ^Tetanic  Convulsions,  trismus,  opisthotonos,  opprossed 
Respiration  and  dilated  pupils* 
8rd— Moribund,  . 
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AccorAhrg  to  Palck  the  minimum  lethal  ddj^e  for  rabbi t«^  ia 
•023  gratti,  pfef  kilo  of  body-weight.  Strychnine  kills  3-06 
times  quicker,  the  intensity  of  the  action  of  strychnine  relative 
to  brucine  being  as  1  to  ll?*4.  {Vierteljahrsscht,  f.  OerichtL 
Ued.y  Band,  xxin.,  p.  78,  quoted  by  Btyth  on  Poisons.) 

The  expeifiments  of  Dr.  W.  H.  Klapp  (1878)  led  him  to 
conclusions  which  may  thus  be  summarized:  1,  Strychnine 
produces  no  primary  lesion  of  the  nerve-substance  proper. 
2.  Its  convtilsions  are  not  cerebral.  3.  It  does  not  aflTect 
'either  the  sensory  or  motor  nerves  at  their  periphery.  4. 
These  nertes  are  unaffected  by  it  in  their  course.  5.  Its 
tetanizing  eifects  depend  upon  its  action  on  the  gray  matter  of 
the  spinal  cord*  6«  In  small  doses  it  excites  the  vaso-motor 
•centre*  In  large  doses  it  paralyses  that  centrov  8.  It  slows 
the  pulse  by  an  immediate  action  upon  the  excito-motor  gan- 
glia of  the  heart.  9*  It  does  not  act  on  the  pneumoga3tricSy 
but  decreases  the  number  of  respiratory  movements,  at  first 
from  too  little  blood*  and  aftervfards  from  too  much  blood 
flowing  to  the  respiratory  centres.  10.  Artificial  respiration 
•always  moderates  the  spasms^  not  by  a  reflex  stimulation  of 
the  pneumogastrics,  but  by  maintaining  the  oxygenation  of 
the  blood  until  the  poison  is  eliminated. 

It  may,  then^  reasonably  be  believed— »1,  that  strychnine  does 
not  act  upon  the  muscles,  the  nervous  extremities,  or  the 
nerve-trunks ;  2,  that  it  does  act  upon  the  nerve-centres  in 
the  medulla  oblongata  and  medilUa  spinalis  5  and^  S,  that  it 
acts  upon  those  centres  first  by  stimulating  them  when  givea 
in  small  doses,  and  by  exhausting  them,  and  thereby  exagger- 
ating their  reflet  irritability,  when  poisonous  doses  are  used, 
in  this  respect  falling  under  the  general  law  thauthe  actions 
of  small  and  of  large  doses  of  an  active  agent  are  antagonistia 
4o  one  another,  (Compare  Poole,  ]\£ed.  Record,  xix.  201.)  The 
latter  of  the  two  effects  is  probably  dependent,  in  part  a^ 
least,  upon  the  power  of  strychnine  to  contract  the  arteries 
and  the  heart  and  to  slow  the  pu^se.  It  is  essentially  through 
spasm,  in  so  far  as  it  throws  the  respiratory  ;puac1es  into  topic 
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contraction  and  by  rendering  tho  chest  immovable/  that  it 
tends  to  produce  asphyxia,  with  its  usual  symptoms  of  dark 
venous  congestion  of  the  eyes  and'  interior  of  the  mouth 
This  explanation  renders  clear  the  agency  of  artificial  respira- 
tion in  saving  the  life  of  animals  in  strychnine-poisoning 
(Bichet,  Med,  News,  etc.,  Nov.  1880,  p.  659),  and  the  effect  of 
keeping  the  frog's  skin  moist  in  preventing  or  delaying  tho 
fatal  action  of  the  poison  upon  this  animal.  In  both  cases  the 
blood  continues  to  be  oxygenated  until  the  poisonous  excess 
of  strychnine  has  been  eliminated/'    {National  Dispensatory.) 

Strychnine  is  generally  supposed  to  have  no  action  upon 
the  brain,  btit  E.  Biernaki  (Ther.  Mntsh.  Aug.  1890)  from 
experiments  made  upon  rabbits  under  the  influence  of  chloro 
form  found  that  the  excitability  of  the  cortical  portion  of  tho 
brain  showed  a  diminution  in  from  8  to  10  minutes  after  the 
administration  of  strychnine,  this  diminution  of  excitability 
reached  its  maximum  in  from  27  to  30  minutes,  then  remained 
stationary  for  a  time  (according  to  the  dose  given)  after  which 
the  brain  gradually  recovered  its  normal  excitability.  This 
depressing  action  may  be  due  to  the  hyperexcitation  of  tho 
medulla  oblongata  and  medulla  spinalis,  which  takes  place, 
pctri  passu,  with  the  diminution  of  sensibility  in  the  cortical 
portion  of  the  brain,  as  excitation  of  one  portion  of  the  central 
nervous  sys;tem  is  known  to  produce  a  depressing  action  upon 
another  portion. 

The  inhibitory  action  of  strychnine  upon  the  functions  of 
the  cortical  portion  of  the  brain  explains  the  favorable  effects 
obtained  by  its  administration  in  •  alcoholism,  insomnia  and 
other  diseases  in  which  there  is  hyperexcitability  of  the  brain. 

As  regards  the  treatment  of  strychnine  poisoning,  tho 
stomach  should  be  evacuated  and  a  brisk  purgative  adminis- 
tered. The  native  remedies,  oil  and  milk,  may  be  given 
to  retard  the  absorption  of  the  drug.  If  the  convulsions 
have  begun  chloral  hydrate  or  chloroform  may  be  administered,, 
and  when  asphyxia  threatens  artificial  respiration  ,  should  be 
resorted  to.  In  modern  medicine  nux-vomica  is  prescribed  with 
II.— 5U 
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aclvantage  in  the  catarrhal  dyspepsia,  accotnpanied  by  flutu- 
lenco  aud  waut  of  contractile  power  iu  the  intestines,  which  is 
so  common  in  India.  In  such  cases  it  appears  to  be  pivfor- 
able  to  tho  alkaloid  strychnine.  As  a  general  tonic  in  relaxed 
conditions  of  tho  muscular  system,  and  in  delirium  tremens, 
strychnino  is  an  invaluable  rornedy.  It  is  also  used  with 
advantage  as  a  stimulant  of  tho  nervous  centres  in  some  forms 
of  paralysis  after  the  symptoms  of  irritation  havo  subsided, 
and  in  sexual  debility.  Applied  externally  nux-vomica  acts  as 
an  irritant,  and  if  the  skin  is  abraded  its  active  principles  may 
be  absorbed  and  give  rise  to  symptoms  of  poisoning. 

Prof,  C.  Pavesi  [Doll/dina  F^rmaceutlra,  1881,)  has  demon- 
strated  the  antiseptic  properties  of  the  diftereut  species  of 
Strychnos  aud  their  alkaloids,  and  suggests  that  the  effectiveness 
of  the  species  of  Strychnos  which  are  used  in  tropical  countries 
ag.anst  fevers  and  poisonous  bites  may  possibly  be  owing  to 
the  antiseptic  and  anti-fermentative  power  of  the  alkaloids. 

Lauder  Bruntou  {Fractitioner,  Jan,  1888,)  recommends 
strychnine  in  sleeplessness  due  to  mental  fatigue,  caused  by 
strain  or  worry,  as  preferable  to  opium,  chloral  and  bromides. 
He  has  given  _JL_  to  -i-^    grain  of  the  alkaloid,  or    5  to  10 

minims  of  tincture  of  nux  vomica  at  bedtime,  the  dose  bernj 
repeated  if  the  patient  wake  within  one  or  two  hours. 

G.  A.Gibson  {Practitioner^  Dec.  ]889,)  strongly  recomraeotia 
the  hypodermic  injection  of  strychnine  in  cases  of  opium  nar- 
cosis, or  in  any  case  of  narcotic  poisoning  where  there  occurs 
any  irregularity  or  interruption  of  the  broathiug  that  appears 
to  threaten  a  failure  of  the  respiratory  centre. 

Description.— The  fruit  is  an  indehiscent  berry  of  the  siae 
ai:  1  sli.ipo  of  a  small  orange,  and  of  a  rich  orange-yellow  colour; 
ills  iillod  wii  ha  bitter  gelatinous,  white  pulp,  in  which  the 
seed.s,  from  1  to  5  in  number,  are  placed  vertically  in  an  irregu- 
lar manner.  The  seed  is  disc-like,  or  rather  irregularly  orbicu- 
lar, a  litilo  less  than  an  inch  in  diameter,  by  about  a  quarter  of 
an  inch  in  tin*  l^ncss,  slio-hty  concave  on  the  dorsal,  convex  ^^n 
tilt-  VLiiLial  surface,  or  nearly  flat  on  either  side,  often  furnished 
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with  a  broad,  tliiokoned  margin,  so  that  the  central  portion  of 
the  seed  appears  depressed.  The  outside  edge  is  rounded  or 
tapers  into  a  kev^l-like  ridge.  Bombay  nux-vomica  usually  has 
a  bevelled  margin,  and  Madras  an  obtuse  one.  Each  seed  has 
on  its  edge  a  small  protuberance,  from  which  is  a  faintly 
projecting  line  (raphe)  passing  to  a  central  scar  which  is  the 
hilum  or  umbilicus;  a  slight  depression  marks  the  opposite 
side  of  the  seed.  The  seeds  are  of  a  light  greyish  hue,  occa- 
sionally greenish,  and  have  a  satiny  or  glistening  a'^pect,  by 
reasoa  of  their  being  thickly  covered  with  adpressed,  radiating 
hairs.  Nux-vornica  is  extremely  compact  and  homy,  and  has 
a  very  bitter  taste.  (Pharmacographia.)  The  wood  occurs  in 
the  shops  in  pieces  of  variable  length,  and  from  J  to  1  inch  or 
mpre  in  diameter;  it  is  covered  by  a  thin  light  brown  bark, 
which  on  one  side  of  the  stem  is  rougher  than  on  the  other, 
and  is  inarked  by  numerous  small  light-coloured  elliptic  corky 
warts.  A  transverse  section  shows  numerous  very  fine 
medullary  rays  ;  touched  with  nitric  acid  the  section  is  stained 
a  dull  orange  red. 

Microscopic  strticture, — The  hairs  of  nux-vomica  are  of  re- 
markable structure.  They  are  formed  as  usual  of  the  olongatt?d 
cells  of  the  epidermis,  and  have  their  walls  thickened  by  secon- 
dary deposits,  which  are  interrupted  by  longitudinally  extend- 
-ed  pores;  they  are  a  striking  object  in  polarized  light.  The 
albumen  is  made  up  of  largo  cells,  loaded  with  albuminoid 
matters  and  oily  drops,  but  devoid  of  starch.  If  very  thin 
slices  of  nux-vomica  are  kept  for  some  time  in  glycerine,  they 
develop  feathery  crystals,  doubtless  consisting  of  the  alkaloids. 
[Pharmacographia.)  The  corky  layer  of  the  bark  is  composed 
of  cubical  cells  of  a  reddish  brown  colour;  within  this  is  a  wide 
zone  of  thin-walled  cells  arranged  in  radial  and  at  the  same 
time  concentric  rows;  then  come  several  rows  of  light-coloured 
•tone  cells  ;  and  lastly,  a  tolerai)ly  wide  layer  of  thin -walled 
cells  in  which  a  few  stone  colls  are  scattered. 

Chnmical  rnmpo.ntinji. — The  bitter  taste  and  highly  poisonous 
action  of  nux-vomica  are  chietiy  due  to  the  prt»*^ence  of  strycU- 
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nine  and  brucine.  Strychnine,  C^"H^*^N^OS  was  first  met 
with  in  1818  by  Pelletier  and  Caventouin  St.  Ignatius  Beans, 
and  immediately  afterwards  in  nux- vomica.  It  crystallises 
from  an  alcoholic  solution  in  large  anhydrous  prisms  of  the 
orthorhombic  system.  It  requires  for  solution  about  6,700  parts 
of  cold  or  2,500  of  boiling  water;  the  solution  is  of  decidedly 
alkaline  reaction,  and  an  intensely  bitter  taste,  which  may  be 
distinctly  perceived,  though  it  contains  no  more  than  ^^xj'ocs 
of  the  alkaloid.  The  best  solvents  for  strychnine  are  spirits  of 
wine  or  chloroform;  it  is  but  very  sparingly  soluble  in  absolute 
alcohol,  benzol,  amy  lie  alcohol  or  ether.  The  alcoholic  solution 
deviates  the  ray  of  polarized  light  to  the  left.  The'  discovery 
of  Brucine  was  made  in  1819  by  the  same  chemists,  ''in'^nux- 
vomica  bark,  then  supposed  to  be  derived  from  Brucea  ferru- 
ginea.  Its  presence  in  nux- vomica  and  St.  Ignatius  Bean  was 
pointed  out  by  them  in  1824.  Brucine,  dried  over  sulphuric 
acid,  has  the  formula  C^'H'^'^N^O*,  but  it  crystallises  from  its 
alcoholic  solution  with  4H'^0.  It  readily  neutralises  acids, 
forming  crystalline  salts.  In  bitterness  and  poisonous  proper- 
ties, as  well  as  in  rotatory  power,  it  closely  resembles  strych- 
nine, differing,  however,  in  the  following  particulars : — it  is 
soluble  in  about  160  parts  of  boiling  water,  melts  without 
alteration  a  little  above  130^  0.  In  common  with  its  salts,  it 
acquires  a  dark  red  colour  when  moistened  with  concentrated 
nitric  acid. 

In  nux -vomica  as  well  as  in  St.  Ignatius^  beans  the  alka- 
loids, according  to  their  discoverers,  are  combined  with 
strychnic  or  igasuric  acid;  Ludwig  (1873),  who  prepared  this 
body  from  the  latter  drug,  describes  it  as  a  yellowish  brown 
amorphous  mass,  having  a  strongly  acid  reaction  and  a  sour 
astringent  taste  ;  and  striking  a  dark  green  with  ferric  salts. 

Nux-vomica  dried  at  100°  0.  yields  when  burnt  with  soda 
lime  1*822  per  cent,  of  nitrogen,  indicating  about  11*3  percent. 
of  protein  substances.  The  seeds  contain  4*14  per  cent,  of  fat. 
Meyer  found  it  to  yield  butyric,  capronic,  caprylic,  caprinic 
and  other  acids  of  the  series  of  the  common  fatty  acids,  and 
also  one  acid  richer  in  carbon  than  stearic  acid. 
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Nux-vomica  also  contains  mucilage  and  sugar.  The  latter, 
which  acourding  to  Rebbling  (1855),  exists  to  the  extent  of  6 
per  cent.,  reduces  cupric  oxide  without  the  aid  of  heat.  When 
macerated  in  water,  the  seeds  easily  undergo  lactic  fermenta- 
tion, not  however  att-ended  with  decomposition  of  tho  alkaloids. 
The  stability  of  strychnine  is  remarkable,  even  after  ten  years 
of  contact  with  putrescent  animal  substances.  (Pharmaco" 
graphia*) 

W.  R.  Dunstan  and  P.  W.  Short  discovered  (1884)  a  new 
glucoside  in  the  pulp  of  the  fruit  of  Strychnos  Nux-vomica  to 
the  extent  of  4  to  5  per  cent.,  and  named  it  Loganin.  This 
substance  answers  to  the  formula  C'*H'*0**.  They  have 
also  shown  that  loganin  is  present  in  small  quantity  in  the 
seeds  and  in  preparations  made  from  them.  (Pharm.  Journ. 
[3]  XIV.,  1025.) 

In  nine  samples  of  nux-vomica  seeds  examined  by  Beckurts, 
the  percentage  of  total  alkaloids  ranged  from  1*53  to  3*42 
per  cent.  The  same  chemist  found  the  percentage  of  strych- 
nine in  ten  determinations  to  vary  between  2'17  and  2*38  per 
cent.  {Archiv.  der  Pharm.,  1890,  830-347.)  W.  R.  Dunstan 
and  P.  W.  Short  in  a  sample  of  seeds  from  Ceylon  found  as 
much  as  5*34  per  cent,  of  total  alkaloids.  They  found  the  pulp 
of  tho  fruit  to  contain  1*4  percent,  of  strychnine  and  1  per 
cent,  of  brucine.  {Phnrm.  Joum.  [3],  XIV  and  XV.) 

The  wood  and  bark  of  S.  Nux-vomica  (Bidara  Laut)  have 
been  examined  by  H.  G.  Greenish,  who  found  2*26  per  cent, 
anhydrous  brucine  in  the  dry  wood,  and  as  much  as  7*38  per 
cent,  in  the  dry  bark.  No  ti*ace  of  strychnine  could  be 
detected.  The  bark  of  S.  Nux-vomica  has  been  found  to 
contain  varying  amounts  of  brucine  according  to  age :  old  bark, 
1*08  per  cent.;  medium,  2*4 per  cent.;  and  young  bark, 3*1  per 
cent.     (Pharm.  Joum  [3]  IX.,  1013.) 

D.  Hooper  {Pharm.  Joum.  1890)  found  the  leaves  of  8. 
Nux-vomica  to  contain  J  of  a  per  cent,  of  alkaloid  consisting 
of  bpucine,  but  no  strychnine  could  be  detected. 
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Toxicology, --^^nX'VomxceL  is  seldom  used  as  a  poison  in  Tadia, 
probably  on  account  of  the  difficulty  experienced  in  powdering 
it.  In  Bengal,  from  1680  to  1887,  out  of  a  total  number  of 
1 ,7<3G  cases  of  poisoning  investigated  by  the  Chemical  Analyser 
to  Government,  only  3  were  from  nux-voraica.  In  the  N.-W. 
Provinces  and  Oudli,  during  the  same  period,  one  case  was 
observed  in  a  total  of  1 ,529  viscera  examined.  In  the  Punjab  no 
case  was  recorded  in  a  total  of  1,871  viscera  examined  daring  the 
8ame  period.  In  Madras,  daring  the  seven  years  from  1882  to 
1888,  three  cases  of  poisoning  with  nux-vomica  were  recorded, 
all  thret)  occurred  in  1886,  and  in  all  the  nux-vomica  had  been 
mixed  with  orpiment.  In  Bombay  Dr  Lyon  remarks  that  poison- 
ing by  nux-vt)mica  is  occasionally  met  with,  the  cases  being 
gcmerally  suicidal  or  accidental;  in  the  ten  years  ending  ISSt 
he  records  one  case  of  cattle  poisoning  by  this  drug.  Amoug 
the  causes  leading  to  accidental  poisoning  may  be  mentioned 
the  practise  of  nux-vomica  eating,  which  many  authorities  state 
to  be  commonly  practised  in  certain  parts  of  India  on  account 
of  its  stimulant  and  aphrodisiac  properties.  (See  Chevera*  Med, 
Juris,  p.  241.)  Nux-vomica  has  been  found  by  the  Chemical 
Examiner  at  Madras  to  be  sometimesadded  to  arrack  to  increase 
its  intoxicating  effect.  Accidental  cases  of  poisoning,  with  nux- 
vomica  bark  have  also  been  recorded  owing  to  its  substitution 
for  Holarrhena  bark  by  ignorant  druggists.  In  a  case  which 
occurred  in  Calcutta  in  1882,  the  death  of  a  child  was  traced  to 
this  substitution,  and  in  a  subsequent  case,  on  a  vendor's  stock 
of  Holarrhena  bark  being  seized,  about  one-fourth  of  it  was 
found  to  consist  of  nux-vomica  bark. 

Since  the  introduction  of  Strychnine  into  India  as  a  medicine 
by  Europeans,  it  has  been  not  unfreqnently  used  as  a  poison. 

In  Bengal  the  Chemical  Examiner  reported  its  detection  in 
human  viscera  three  times  in  1880-81,  once  in  1881-82, 
once  in  1882-83,  twice  in  the  remaining  nine  months  of  1883, 
three  times  in  1885,  and  twice  in  1886.  In  1884  and  1887  no 
6ases  occurred,  making  a  total  of  12  cases  of  strychnine  poison- 
ing in  1,766  viscera  oxamined. 
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In  the  Punjab,  dnring  the  period  between  1879  and  1887, 
only  two  cases  were  recorded — one  in  1879  and  one  in   1887. 

The  total  number  of  viscera  examined  was  1871. 

In  the  N.-W.  Provinces  and  Oudh  no  case  is  recorded 
during  the  same  period. 

In  tlie  Madras  Chemical  Examiner's  reports  we  find  under 
the  head  of'^Human  Viscera  Examined,  Class  A,"  that  in  1882 
strychnine  was  detected  in  2  out  of  152  cases;  in  1883,  in  4  out 
of  123  cases;  in  1884, in  8  out  of  85  cases;  in  1885,  in  4  out  of 
81  cases;  in  1886,  none;  and  in  1887,  in  2  out  of  76  cases;  in 
1889,  in  3  out  of  101.  Under  the  head  of  ''Suspected 
Attempts  to  Poison"  strychnine  was  detected  in  the  articles 
examined  twice  in  1882,  once  in  1883,  and  once  in  1887. 
In  1884  one  case  of  cattle  poisoning  by  strychnine  is  recorded. 

Tbe  Reports  of  the  Chemical  Examiner,  Bombay,  for  the  ten 
years  ending  1884  show  that  out  of  947  cases  in  which  poison 
was  detected,  strychnine  was  found  1 7  times. 

Cattle  poisoning  from  eating  the  leaves  of  S.  Nnx- vomica 
has  been  observed  in  the  Madras  Presidency  and  Mysore. 
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Collection. — Cochin  naz-voniica  is  collected  ia  the  dry 
decidaous  forests  at  the  foot  of  the  Travancore  hills^  and  is 
sold  to  small  native  dealers  at  a  low  rate,  who  send  it  to  the 
merchants.  The  Coconada  nox-vomica  is  obtained  from  the 
Ganjam  district  and  Godavery.  The  Madras  seeds  come  from 
Nellore  and  several  other  parts  of  the  Presidency.  The  dirty 
and  discoloured  seeds,  such  as  those  left  by  monkeys,  hombills 
and  parrots  only  fetch  half  rates.  The  best  seed  is  obtained 
by  collecting  the  frnits,  washing  out  the  seeds  and  drying  in 
the  sun.  The  right  of  collection  is  sold  by  the  Forest  depart- 
ment over  fixed  areas,  and  in  the  upper  taluks  of  the  Godavery 
in  1889,  5,600  maunds  were  taken  out  on  payment  ot 
seigniorage.  The  last  Nellore  sales  fetched  Rs.  12  per  candy 
of  20  maunds,  that  is,  Rs.  2-8-0  per  cwt.  in  Madras.  In  the 
Concan  the  seed  is  collected  in  a  similar  manner  by  the  Mhars 
and  other  outcastes,  and  is  sold  to  the  small  dealers  at  an 
average  rate  of  one  anna  per  measure  of  about  41bs. 

Commerce, — Large  quantities  of  nux-vomica  are  exported 
from  India.  The  annual,  exports  from  Bombay  amount  to 
about  4,000  cwts.,  all  shipped  to  the  United  Kingdom. 
Madras  and  Cochin  export  still  larger  quantities,  and  Calcutta 
rather  less.  An  extensive  business  is  done  in  this  drug  at 
Cocanada,  from  which  port  it  is  shipped  to  Calcutta,  Madras, 
AUeppy,  Cochin,  Bombay  and  Europe.  The  bags  are  made  up 
to  contain  164 — 165  lbs.  each,  and  are  valued  at  Rs.  3  per  bag. 
Exports  from  Cochin.  Cwt. 

1883-84 2,396 

1885-86 10,787 

1886-87 2,535 

1887-83 7,575 

1888-89 8,255 

1889-90 17,716 

STRYCHNOS  IGNATII,  Berg. 

Fig. — Itev,   de  Plant.    Vase.   Filip.   App.,  p.   449.   Saint. 
Ignatius'  Bean  (Eng.),  F6ve  de  Saint  Ignace  (Fr.). 

Hab, — Philippine  Islands.     The  seeds. 
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Femacular^ — ^Papita,  from  Spanisli  Pepita  {Ind.  Bazars). 

History,  Uses,  &C. — The  seeds  were  first  described  in 
Europe  by  Ray  and  Petiver  (Phil.  Trans.,  1699,  xxi.,  44,  87), 
from  information  furnished  to  them  by  the  Jesuit  missionary 
Camelli,  and  probably  were  brought  to  India  by  Jesnit  mission- 
aries about  the  same  date.  They  are  described  in  the  Makkzan-el  - 
adwiya  of  Mir  Muhammad  Husain  (A.D.  1769)  as  the  seeds  of 
a  fruit,  about  the  size  of  an  orange,  brought  from  the  New 
World  ;  of  a  hot  and  dry  nature,  an  excellent  remedy  in  cholera 
and  obstinate  vomiting,  and  useful  in  all  cold  phlegmatic 
diseases,  such  as  asthma,  dropsy,  rheumatism,  &c.  The  dose  is 
one  to  two  grains,  with  two  or  three  peppercorns  rubbed  down  in 
water.  There  is  a  lengthy  account  of  the  seeds  in  the  Talif'^" 
»harifi,  which  the  author  informs  us  is  chiefly  compiled  from 
European  works.  Lonreiro  says : — ^'I  have  often  given  and  seen 
others  give  a  whole  seed  weighing  one  drachm  rubbed  in  water 
or  wine  to  buffaloes,  horses,  cows  and  swine  as  an  anthelmin- 
tic." The  plant,  hitherto  imperfectly  known  to  European  bota- 
nists, has  now  been  fully  described  and  figured  by  Don  Sebas- 
tian Vidal  y  Soler,  Chief  of  the  Commission  de  la  Flora  Forestal 
de  Filipinos,  in  their  '*  Revision  de  plantas  vasculares  Filipi- 
na«,''  published  at  Manilla  in  1886. 

The  seeds  are  not  now  used  medicinally  in  Europe,  but  when 
cheap  are  readily  purchased  for  the  manufacture  of  strychnia. 
They  are  ofiBcinal  in  the  United  States. 

Description. — St.  Ignatius'  Beans  are  about  an  inch 
in  length,  their  form  is  ovoid,  but  by  mutual  pressure  it  is 
rendered  very  irregular,  and  they  are  8  to  4  or  5-sided,  bluntly 
angular  or  flattish,  with  a  conspicuous  hilum  at  one  end.  In  the 
fresh  state  they  are  covered  with  silvery  adpressed  hairs ;  por- 
tions of  a  shaggy  brown  epidermis  are  here  and  there  perceptible 
on  those  found  in  commerce;  but  in  the  majority  ihe  seed  shows 
the  dull  grey  granular  surface  of  the  albumen  itself.  Not- 
withstanding the  different  outward  appearance,  the  structure 
of  St.  Ignatius'  Beans  accords  with  that  of  Nux- vomica.  The 
radicle  however  is  longer,  thicker,  and  frequently  somewhat 
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bent,  and  the  cotyledons  are  more  pointed.  The  horny  brown- 
iah  albnmen  is  translucent,  very  hard,  and  difficult  to  split- 
The  whole  seed  swells  considerably  by  prolonged  digestion  in 
warm  water,  and  has  then  a  heavy,  earthy  smell.  The  beans 
are  intensely  bitter,  and  highly  poisonous. 

Microscopic  struciure. — The  hairs  of  the  epidermis  are  of  an 
analogous  structure,  but  more  simple  than  in  nux-vomica» 
The  albumen  and  cotyledons  agree  in  structural  features  with 
those  of  the  same  parts  in  nux-vomica. 

Chemical  composition, — Pelletier  and  Oaventoa  (1819)  found 
the  seeds  to  contain  the  same  constituei^ts,  though  in  different 
proportions,  as  nux-vomica  ;  they  stated  the  yield  of  strychnine 
(still  containing  brucine)  to  be  1*4  per,  cent.  Geis8ler(18S7) 
likewise  found  1*5  per  cent,  of  this  alkaloid*  F.  F.  Mayer 
(1863),  on  assaying  ignatia  with  his  solution,  obtained  from  2 
troy  ounces  of  the  seeds  4*5  grains  of  strychnine  and  ld'78 
grains  of  hrucine,  which  correspond  to  052  per  cent,  of  the 
former  and  1*43  per  cent,  of  the  latter.  The  dried  seeda  yield 
1*78  per  cent,  of  nitrogen,  indicating  about  lOper  cent,  of 
albuminoids.     {Pharmacographia*) 

Ocmmerce. — The  seeds  sometimes  reach  India  from  the 
Eadt  via  Singapore,  or  are  imported  from  Europe.  Value,, 
extremely  variable. 

STRYCHNOS  COLUBRINA,  Linn. 

Fig. — Rheede  Hort.  Mai  vii.,  t.  5. 

Hab. — ^W.  Deccan  Peninsula,  from  the  Concan  to  Cochin. 
The  wood. 

STRYCHNOS  RHEEDII,  Clarke. 

Fig. — Rheede  Hort.  Mai,  viti.f  t.  24.  Serpent's  wood  {Eng.), 
Bois  de  couleuvre  {Fr,). 

Hab, — Malabar.     The  wood  and  leaves. 

Vernacular. — NSga-rausidi  (TeZ.),  Modi rap-cani ram  (MaL), 
Kuchila-lata  {Hind.,  Beng.),  Goagari-lakri  {Guz,),  Deva-kadu 
(Afar.). 
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History,  Uses,  &C.— 'The  vernacular  names  we  bave 
given  are  applied  to  several  scandent  species  of  Strychnos,  the 
wood  of  which  is  used  medicinally  in  India,  and  is  known  in 
Europe  as  lignum  colubrtnvm.  In  addition  to  the  two  plants 
placed  at  the  head  of  this  article,  it  appears  to  be  probable 
that  8,  Beddomtsi,  Clarke,  8.  laurina,  Wall.,  and  8,  cinna- 
momifoUa,  Thwaites,  yield  some  of  the  serpent's  wood  nsed  by 
the  natives,  and  it  is  well  known  that  the  wood  of  j8.  Nux* 
vomica  is  often  sold  under  this  name.  Bheede  (viii.,  p  •  47), 
speaking  of  this  wood,  tells  us  that  it  is  called  Pao  ds  solor  or 
Poo  da  cobi'a  by  the  Portuguese ;  and  that  the  Maiayalim 
word  modira  signifies  mystax  {fwara^),  probably  an  allusion 
to  the  moustache-like  tentacles  of  the  plant.  In  addition  to 
the  well-known  use  of  the  wood,  he  says :  *'  Folia  cum  zinzibere 
et  lacte  ad  oonsistentiam  unguenti  cocta,  arthritidem,  Vilvada 
Malabaribus  appelata  abigic ;  balneum  ex  illis  prseparatum 
idem  pr»stat/'  Vilvada  is  a  term  applied  to  neuralgic  pains. 
The  arbor  ligni  colubrini  of  Rumphius  (1,  70)  appears  to  have 
been  8.  colubrina ;  he  states  that  it  is  used  in  Java  as  a  febrifuge 
and  anthelmintic,  and  also  externally  in  certain  skin  diseases. 
This  species  is  described  by  Bheede  under  the  name  otScheiu- 
KatU'Valli^Caniram.  He  says  that  the  Dutch  call  it  Wild 
Klimmend  Eraanoog  ;  that  the  bruised  fruit  is  applied  to  the 
head  in  mania,  that  the  root  rubbed  down  with  pepper  is  given  to 
check  diarrhoea,  and  that  boiled  with  oil  it  is  used  as  a  lini- 
ment for  pains  in  the  joints.  The  bark  and  wood  of  the  differ- 
ent species  of  Strychnos  appears  to  be  the  Katukavaiii  of 
the  Rajd  Nirghanta,  often  confounded  with  Kutaja^  the  bark 
of  Holarrhena  antidysefnterica.  In  the  vernaculars  the  San- 
skrit Katu,  bitter,  becomes  Kadu,  Karu,  Kadva,  Karva,  Karo, 
Kaura,  &c.,  and  Kuta,  a  water  pot,  becomes  Karva,  Karua, 
Karaya,  &c.  These  names  are  very  loosely  applied  to  many  bit- 
ter medicines,  and  often  lead  to  dangerous  mistakes.  Aiuslie 
wrongly  supposes  lignum  colubrinum  to  be  the  Dand-el-sini 
of  Ibn  Sina.     The  latter  writer,  speaking  of  Dand,    says : — 
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i.e.  Chinese  Dand  is  like  a  pistachio  nut,  and  the  kind  called  San- 
jari  is  like  a  red  castor  seed,  marked  with  rough  patches.  The 
Indian  Dand  is  smaller  than  the  Chinese,  but  larger  than  the 
Sanjari.  Dand  is  a  Persian  name  for  Croton  and  Castor  seeds 
of  different  kinds,  and  is  the  equivalent  of  the  Eab^el-E^tatai 
(Cathay  berries)  and  Hab-el-SaMtin  (Prince's  berries)  of  the 
Arabs,  who  do  not  appear  to  have  made  use  of  lignum 
coluhrinum.  It  is  evidently  a  corruption  of  the  Sanskrit 
Bantiy  and  the  Indian  kind,  smaller  than  the  Chinese,  is  doubt- 
less the  seed  of  Baliospermiim  axillare,  the  Danti-vija  of  the 
Hindus. 

Virey  {Hisfoire  naturelle  des   Medicaments^   p.  191,)  states 
that  Bois  de  Couleuvre  in   an  overdose  occasions  tremors   and 
vomiting,   but   mentions   at  the   same   time  that  in  smaller 
doses  it  may  be  considered  as  a  useful  vermifuge,  and  be  given 
also  with   advantage   in    obstinate   quartan  agues.     Guibourt 
considers  that  S.  CoLuhrina  yields  the  true  lignum  colnbrinum, 
or  Pao  da  Cobra  of  the  Portuguese,  but  he  is  unable  to  decide 
whether  the  wood  usually  found  in  commerce  is  produced  by 
this  tree  or  by  6^.  Niix-vomica.     {Hist,   Nat,,  Ed.  1869,   Vol. 
IL,  p.  557.)     Its  claims  as  an  antiperiodic  have  been    exa- 
mined by  Dr.     Berdenis  van  Berkelow  {SchmidVs  jahrbucheff 
May  24,  1866,    Brit,  and.  For.  Med.  Chir.  Rev.,  April,   1867, 
p.  627) ;  after  a  trial   with    it   in   twenty-two     cases  quartau 
and  tertian,  he   reports  favourably   of   its   action,    and    con- 
siders  that  from    its   cheapness   it   may   advantageously   be 
used  as  a  febrifuge.     In  Bombay  shops  two  kinds   of  lignum 
colubrinum  (Goagari-lakri)  are  met   with;   the  genuine   and 
least  common  imported  from  Malabar,   and   the   stems   of  fif. 
Nux-vomica  collected  in  the  Concan ;  both  are  much  used   by 
the  Hindus  on  account  of  their  tonic   properties  in   dyspepsia 
and  malarious  aflfections.     In  the   dyspepsia   of  vegetarians, 
preparations  containing  strychnia  are   particularly  efiicacioue, 
and  the  extract  of  nux- vomica  in  half  grain  doses,  appears   to 
have  all  the  virtues  of  the  lignum  colubrinum.     In  the  Concan 
the  fresh  leaves  of  S.  coluhrina  rubbed  into  a  paste   with  the 
kernel   of  the  cashewnut  are  applied  to   suppurating  tumors. 
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Description. — The  gcucrjil  structure  of  the  bark  re- 
sembles that  of  S.  Nusc-vomicui  but  it  it  of  a  rusty  colour,  and 
the  small  lenticels  upon  it,  instead  vf  being  pale,  are  of  a  bright 
rusty  brown.  The  pieces  of  wood  vary  much  in  size,  and  are 
more  knotty  and  crooked  than  those  of  S,  Nux-vomiea;  they  are 
often  as  thick  as  a  man's  arm.  The  texture  of  the  wood  is 
closer,  harder,  and  of  a  deeper  colour ;  when  touched  with  nitric 
acid  it  tarns  of  a  reddish  orauge.  Under  the  microscope  the 
zone  of  stone-cells  in  the  bark  is  seen  to  be  wider  and  more 
irregular  than  in  S.  Nux'Vomica,  and  the  cells  themselvea 
are  bright  yellow,  and  larger. 

Chemical  composition, — The  wood  was  found  by  Pelletier  and 
Caventou  to  contain  stryohine  and  brucine.  H.  G.  Greenish 
(Pharm.  Journ.  [3]  ix.,  1013)  confirmed  the  presence  of 
both  alkaloids  in  the  bark  and  wood,  the  strychnine  reaction 
being  especially  well  marked  in  the  alkaloid  from  the  bark. 
His  analysis  gave  0*96  per  cent,  of  alkaloids  in  the  dry  wood, 
and  S'64  per  cent,  in  the  dry  bark. 

STRYCHNOS  POTATORUM,  Li/in./ 

Fig. — Roxb.  Cor.  PL  i.,  t.  5;  Wight  III.  ii.,  t.  156;  Gdrtn. 
Fruci.  %.,  t.  179.  Clearing  nut  (Eng,). 

Hab. — Deccan  Peninsula,  Prome,  Ceylon.     The  seeds. 

Vernac\Uar, — Nirmali  (Hind,,  Beng.,  Guz.),  Nivali,  Katak, 
Chilbij  (Mar.),  Chillbij  (Can.),  Tetran-kottai  (Taw.),  Chilla- 
ginjalu  (Tel.),  Tetran-parala  (Mat.). 

History,  Uses,  &C. — Thisseed,  in  Sanskrit  Kataka  or 
Ambuprasada  (ambu,  water;  prasdda,  clearness),  has  been  in 
use  in  India  from  the  earliest  ages  for  the  purpose  of  clearing 
muddy  water.  Kalidisa  says  : — *'  the  ignorant  man  is  refined 
by  the  society  of  the  learned  as  water  is  by  the  Kataka.'* 
Menu  (vii.  67)  alluding  to  the  popular  saying  that  to  name 
the  Kataka  is  sufficient  to  purify  water,  remarks:  '* Though 
to  name  the  fruit  of  the  Kataka  purifies  water,  yet  the  water 
becomes  not  pure,  i.e.,  faith  without  works  avails  not." 
11.-64 
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Kataka   is   mentioned  by  Susruta  in   hia  chapter  on  water. 
One  of   the  seetls  is    usually    rubbed  hard  for  a   short  time 
round  the  inside  of  the  earthen  pot,  and  the  water  is  after- 
wards poured  into  it  and  left  to  settle;  the  impurities  subside 
and  the  water  remains  clear  and  tasteless.     Medicinally  nirmali 
rubbed  down  with  honey  and  camphor  is  applied  to  the  eyes 
to  strengthen  the  sight  and  prevent  lachrymation;  it  is  also 
used  in  ulceration  of  the  cornea  and  purulent  discharge  from 
the   conjunctiva.      (Chakmdatta,)   Mahometan  writers   state 
that  it  is  cold  and  dry,  that  when  applied  externally  to  the 
abdomen  it  relieves  colic ;  they  also  notice  its  use  to  strengthen 
the  sight  and  ^  a  remedy  in  snake-bite.     The  author  of  the 
Taiif-i-sharifi  recommends  it  in  irritation  of  the  urioary  organs 
and  gonorrha3a.     He  directs  four  of  the  seeds  to  be  powdered 
and  mixed  with  a  little  curd  of  milk,  to  be  tied  up  in  a  piece 
of  cloth  and  steeped  in  water  during  the  night.     The  infusion 
IS  to  betaken  in  the  morning.     Ainslie  says: — "The  froit, 
though  when  very  young  it  is  made  into  a  preserve  and  eaten, 
is  reckoned  in  its  mature  state  amongst  the  emetics  of  the 
Tamool  doctors  in  Southern  India,   given  iu  powder  in  the 
quantity  of  about  half  a  teaspoonfal.'^     The  clearing  nut  has  a 
place  in  the  secondary  list  of  the  Pharmacopoeia  of  India,  and 
is  there  said  to  be  used  as  ^  remedy  in  diabetes,  on  the  authority 
of  K^rkpatrick.     A  suggestion  is  also  made  that  the  nut  would 
be  of  use  if  supplied  to  troops  marching  in  the  rainy  reason, 
when  little  but  muddy  water  can  be  procured. 

Dr.  Pereira.  {Pharm.  Journ.f  1850,  Vol-  IX.,  p.  478,) suggests 
that  the  property  of  clearing  water  possessed  by  these  seeds 
depends  upon  the  albumin  and  casein  which  they  contain.  If 
the  seeds  be  sliced  and  digested  in  water  they  yield  a  thick 
mucilaginous  liquid,  which,  when  boiled,  yields  a  coagnlam 
(albumin),  and  by  subsequent  addition  of  acetic  acid,  it  fur- 
nishes a  further  coagulum  (casein).— (PAar.  of  India,  p.  146.) 

Description, — The  seed  is  nearly  orbicular,  .  battoa- 
shaped,  about  i  an  inch  in  diameter  and  i  inch  thick ;  round  the 
b6rder  is  ar  slightly  prominent  ridge,  which  marks  the  jonctiotf 
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of  the  two  portions  of  albamen  constituting  the  bulk  of  the  seed  ; 
ai  one  point  a  slight  irregularity  of  the  ridge  marks  the  situatk)u 
of  the  radicle,  from  this  runs  a  faintly  projecting  line  to  the 
umbilicus^  which  is  central  and  well  marked,  a  hardly  perceptible 
depression  marks  the  opposite  side  of  the  seed.  The  integu- 
ments are  yellowish  grey  and  covered  with  fine  silky  hairs. 
The  albumen  horny  but  not  quite  so  hard  as  that  of  Nux-vomica. 
The  embryo  consists  of  a  club-shaped  radicle  and  two  delicate 
heart-shaped  cotyledons. 

Chemical  comjposiiion, — We  found  the  seeds  as  difficult  to 
powder  as  those  of  Nux-vomica,  and  they  had  to  be  treated  in  a 
similar  manner  before  they  could  be  pulverised.  The  pow- 
dered seeds  were  boiled  with  strong  aleobol  acidulated  with 
sulphuric  acid,  caustic  potash  in  slight  excess  added,  and  then 
acetic  acid  to  acid  reaction.  The  solution  was  then  evaponited 
to  dryness  on  the  water  bath.  Benzole  extracted  traces  of  an 
oily  principle  when  agitated  with  the  acid  extract.  After 
separation  of  the  benzole  the  still  acid  solution  was  agitated 
with  ether,  which  extracted  resinous  matter  which  became  of  a 
deep  yellow  colour  on  the  addition  of  alkalies.  The  aqueous 
solution  was  then  rendered  alkaline  witli  carbonate  of  soda 
and  agitated  first  with  ether  and  subsequently  with  chloroform. 

In  both  cases  intensely  bitter  extracts  were  obtained,  the 
ether  extract  exceeding  that  yielded  by  chloroform.  These 
extracts  were  purified,*  and  afforded  all  the  reactions  for 
alkaloids,  the  special  colour  reactions  in  both  instances  indicat- 
ing the  presence  of  brucia,  and  it  is  interesting  to  note  that 
the  larger  amount  was  found  in  the  ether  extract.  Portions  of 
these  extracts  were  injected  into  frogs,,  but  beyond  inducing 
muscular  irritability  no  tetanizing  eifecta  were  induced.  Ace* 
tatea  of  the  alkaloids  were  employed  for  the  hypodermic 
injections.  We  failed  in  obtaining  any  reactions  for  tho  pre- 
seace  of  strychnia  in  either  of  the  extracts.  We  are  not 
however  prepared  to  state  that  other  alkaloidal  principles  are' 
not  associated  with  brucia  in  the  seeds.     We  noted  that  on  the 

*  We  noted  that  the  ether  extract  ^hen  first  dissolved  in  dilute  sulpburij^ 
f eid/was  of  a  yellow  calour,  but  changed  to  grass  green  on  sunding.' 
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evaporation  of  the  alcobolie  tinotare  of  the  seeds  aeidalated 
with  sulphuric  acid,  a  beautriful  violet  coloration  was  deve- 
loped on  the  sides  of  the  capsule;  we  also  obtained  a  similar 
reaction  with  Nux-vomica  seeds.  Phosphoric  acid,  however, 
failed  to  aflford  this  coloration,  and  it  was  not  afforded  either 
by  hydrochloric  or  acetic  acids 


GENTIANACE^. 
GENTIANA  DAHURICA.  Fisch. 

Fig. — Act.  Soc.  Nat.  Scr.  Mos.  in.,  63.  Syn. — Q.  Olivieri, 
Griseb. 

Hab. — Persia.     The  flowering  tops. 
F«?r/wiCMZar .—Gal-i-gh5fis  (Indian  bazars). 

History,  Uses,  &C. — ^Ibn  Sina  and  the  Eastern  Arabs 
and  Persians  adopted  a  Persian  plant  called  Ghafat  as  re- 
presenting the  Eupatorion  of  the  Greeks.  This  plant  is  still  sold 
in  India  under  the  name  of  Gh^fith  or  Ghafis.  {rf.  Vol.  I.,  p. 
682).  It  is  described  in  the  Burhdn-i-katia  as  a  plant  one  spaa 
in  height,  having  a  long  blue  flower  and  a  very  bitter  taste. 
The  entire  plant  is  not  unfrequently  to  be  found  in  parcels  of 
the  drug  which  arrive  from  Persia.  Aitchison  (Bot.  of  tU 
Afghan  Del.  Com.y  p.  88,)  speaking  of  O.  Olivieri,  says  : — 

*'In  great  uxuriance  on  the  sandy  downs  of  the  Bddghis, 
forming  part  of  the  sward  along  with  several  Carices.  This  is 
undoubtedly,  as  Boissier  remarks,  the  Gentian  of  the  hot 
country.  It  is  in  such  profusion,  that  when  in  flower  it  gives  a 
blue  colouring  to  the  downs.*'  We  are  informed  that  it  is 
called  Oul'halli  by  the  Persian  peasants  from  its  being  used  to 
cure  i^  (kalli)  or  ringworm  of  the  scalp  in  children.  Indian 
and  Persian  Mahometan  physicians  describe  Ghafis  as  having 
leaves  like  hemp,  and  long  blue  flowers,  Ac. ;  they  copy  the 
description  of  the  Agrimony  plant  from  the  Greeks,  and  ascribe 
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to  it  the  flowrers  of  the  Persian  Qentian  with  which  they  are 
famihar.  The  mediciaal  properties  attributed  to  it  are  those 
of  Agrimony. 

Description. — The  drug,  which  is  imported  from  Persia, 
consists  of  delicate  quadrangular  flower  stalks,  two  to  four 
inches  in  length,  terminating  when  perfect  in  five  flowers; 
one  of  these  is  terminal,  the  remaining  four  are  in  opposite 
pairs  and  on  longish  peduncles,  with  bracts  as  long  as  the 
peduncles.  The  corolla  is  funnel-shaped,  about  1  inch  in  length, 
erect,  five-partite ;  calyx  five-partite ;  stamens  five,  alternate 
with  the  corol line  segments ;  style  single;  stigmas  two  ;  fruit 
three-fourths  of  an  inch  long,  one-celled,  containing  numerous 
small  seeds ;  calyx  and  corolla  persistent.  The  lower  portion 
of  the  plant  is  sometimes  to  be  found ;  it  has  the  leaves  of  a 
gentian. 

The  entire  plant  is  from  6  to  8  inches  high,  and  very  bitter. 

Chemical  composition, — The  drug  reduced  to  fine  powder 
and  treated  with  ether  yielded  7  per  cent,  of  extract,  consisting 
almost  entirely  of  a  light  yellow-coloured  wax.  The  spirit 
extract  contained  a  crystalline  bitter  principle,  neutral  in  reac- 
tion, unaffected  by  alkaloidal  reagents  but  precipitated  by 
tannin.  The  residue,  after  treatment  with  ether  and  alcohol, 
swelled  up  on  the  addition  of  water,  and  a  quantity  of  mucilage 
and  red-colouring  matter  entered  into  solution. 

Commerce. — The  drug  is  an  article  of  regular  import  from 
Persia,  and  sells  at  from  2  to  3  annas  a  pound. 

Jintiyana. — Under  this  name  Gentian  root  imported  from 
Europe  is  sold  in  India,  and  is  generally  accepted  by  the 
hakims  as  representing  the  Gentiana  of  Pliny  and  Dioscorides.* 
Mahometan  writers  describe  Jintiyana  as  having  purplish 
flowers,  and  give  Pakhdnbed  as  the  Hindi  synonym.  The  root 
sold  as  Pakhanbed  in  the  bazars  is  that  of  Saxifraga  ligulata, 
an  entirely  different  plant.     {See  Vol  i.,  p.  585.) 

7  *  Ihos.  iii*,  3 ;  Pliny  26,  7. 
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GENTIANA  KURROO,  iioyZ^. 

Fig.— iJoyfo  lllus.,  t.  68,/.  2 ;  Bot.  Mag.,  L  6470. 

Hab. — Cashmere  and  N.-W.  Himalaya.  The  root-stock. 
.    Vernacular, — Karu,  Nilkant,  Kamal-phul  (Hind,). 

'  History}  Uses,  &C. — This  drug  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica.  Their  Katuki,  in  the  ver- 
naculars Katki  and  KartJ,  which  is  in  general  use  all  over  India, 
is  undoubtedly  the  root  of  Picrarhiza  Kurrooa.  In  the  Diction ^ 
dry  of  the  Economic  Products  of  India  (iii.,  p.  486,)  it  is  stated 
that  G,  Knrroo  is  largely  exported  to  the  plains  along  with 
P,  Kurrooa  as  the  officinal  Karu  or  Katki,  but  we  have  been 
unable  to  find  anything  like  the  root  of  a  Gentian  in  the  origi- 
nal parcels  of  that  drug  which  arrive  from  the  hills.  We 
believe  that  all  the  references  to  this  plant,  as  a  dru^  in  use 
in  the  plains^  belong  properly  to  Picrorhiza,  and  that  G,  Kurroo 
ia  only  used  in  the  Himalayas  and  northern  districts  of  the 
Punjab, 

Description. — The  root-stock  is  perennial  and  creeping, 
terminating  in  knotty  crowns  from  which  spring  numerous 
vertical  rhizomes  from  3  to  6  inches  in  length ;  the  latter,  which 
form  the  bulk  of  the  drug,  are  bluntly  quadrangular,  about  aa 
thick  as  a  goose-quill,  and  marked  on  each  face  by  the  remains 
of  a  closely  set  single  vertical  row  of  rootlets ;  they  are  also 
transversely  wrinkled,  and  terminate  in  a  scaly  tuft  consiBtiag 
of  the  remains  of  leaves  and  flower  stems.  A  transverse  section 
shows  that  the  rhizome  consists  of  a  central  quadrangular 
woody  portion,  surrounded  by  a  thick  cortex,  both  of  a  light 
yellow  colour,  tough,  and  having  the  odour  vokd,  taste  ol 
Gentian  root. 

Chemical  composition,  —The  roots  contain  a  bitter  principle 
mmilar  to  that  of  the  European  species;  it  is  soluble  in  water 
and  alcoholj.and  ia  not  thrown  down  by  neutral  acetate  of  lead, 
but  is  precipitated  by  ammoniacal  acetate ;  and  liberated  from 
tiie  precipitate  by  sulphuretted  hydrogen*    It  can  be  extracted 
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from  an  aqaeous  soIuMoa  by  agitation  with  benzine  or  ether, 
bat  more  readily  by  chloroform.  Ferric  chloride  does  not 
precipitate  it,  nor  does  tannin.  Sulpharic  acid  colours  it  red- 
dish, and  the  dilate  acid  decomposes  it  with  the  prodaotion 
of  sagar.  The  root  also  contains  a  yellow,  transparent,  brittle 
resin,  resembling  mastic,  in  softening  at  the  temperature  of  the 
mouth  ;  it  is  odourless  and  tasteless,  iieatral  in  reaction,  and 
insoluble  in  alkaline  liquors.  The  presence  of  this  resin,  to 
the  extent  of  nearly  20  per  cent,  of  the  dried  root  sl^ould ,  at 
onc/e  distinguish  this  Gentian  from  other  species. 

SWERTIA   CHIRATA,  Ham. 

Fig. —  WalL  PL  As.  Rar.  iii.,  t.  252;  Bentl.  and  Trim.,  < 
183.     Chiretta  (Bngf.),  Ohiretti  (Fr.). 

Hab. — Temperate  Himalaya.     The  plant. 

Vemaeular. —  Kirayat  {Hind.,  Ouz,),  Chireta, {Beng,)^  Eirait 
[Var.),  Nila-vembu  {Tom.),  Nela-veaiu  (TeL),  Nelabeva 
(Can.),  Nila-veppa  (Mai.), 

History,  Uses,  &C. — Kirayat  has  long  been  an  import- 
ant article  of  the  Hindu  Materia  Medica.  It  is  mentioned  by 
Sosrutaand  other  Sanskrit  writers  under  the  name  of  Kirdta- 
tikta,  which  means  the  bitter  plant  of  the  Kirdtas,  an  outcaste 
race  of  mountaineers  in  the  north  of  India.  It  is  also  called 
Andrya-tikta,  "the  bitter  plant  of  the  non- Aryans."  Another 
Sanskrit  name  is  Bhunimba,  *'ground-nim."  The  herb  is  much 
esteemed^  by  the  Hindu  physicians  on  account  of  its  tonic, 
anthelmintic  and  febrifuge  properties,  and  is  prescribed  in 
masked  forms  of  malarial  fever  in  which  the  chief  symptoms 
are  dyspepsia;  it  is  usually  combined  with  aromatics,  such  as 
ginger  and  lemon  grass. 

It  is  also  considered  to  be  laxative,  anthelmintic  and 
alterative.  In  the  Bhaishajya^ratnavali,  a  decoction  is  directed 
to  be  made  of  equal  parts  of  chiretta,  Tinosposa  stems,  raisins, 
emblic  rayrobalans  and  zedoary  root.  Chiretta  is  one  of  the 
^^ingredients  of  the  compound  powder  known  aB  iJttdorsaiuu* 
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churna,  and  it  gives  its  uame  to  a  compound  oil  called  Kir&tadi- 
taila,  in  which  it  is  combined  with  26  other  drugs,  mostly  aro- 
matics  and  stimulants.  This  oil  is  rubbed  on  the  body  ia 
obstinate  cases  of  ague,  causing  emaciation  and  auaamia. 
( Bhaishnjya-rainavalu) 

Mahometan  writers  upon  Indian  drugs  have  identified  Cbi- 
retta  with  the  Kasab^ed-darira  of  the  Arabs,  and  Calamus 
aromaticus  of  Dioscorides.  Guibourt  was  also  of  the  same 
opinion,  but  P6e  and  Royle  dissent  from  it. 

The  author  of  the  Makhzan-el  A<ilwiya  gives  at  the  end  of  his 
article  upon  Kasab-ed-darira  the  following  short  summary  of 
the  manner  in  which  Cbiretta  is  used  by  the  Hindu  physi- 
cians : — 

*' They  consider  it  to  be  cold  and  dry,  light  and  flatulent; 
a  remedy  for  colds  and  bilious  affections,  burning  of  the  body, 
and  the  fever  arising  from  derangement  of  the  three  humors 
which  they  call  sannipat  (fever  with  delirium)/'  The  plant  was 
first  described  by  Rorburgh  under  the  name  of  Oentiana  Chi- 
rayita  in  1814.  Aiuslie  notices  it,  and  remarks  that  itappears 
to  be  much  used  in  Bengal;  it  was  probably  rather  a  soarx^e 
drug  in  Southeru  India  iu  his  time,  as  he  says  little  about  it. 
In  England  it  began  to  attract  attention  about  the  year  1829  ; 
and  in  18i9  was  introduced  into  the  Edinburgh  Pharmacopceia. 
It  is  now  official  in  the  British  and  Indian  Pharmacopoeias,  and 
is  generally  accepted  as  a  valuable  bitter  tonic.  In  Western 
India  it  has  a  reptitation  as  a  remedy  for  bronchial  asthma, 
and  in  some  cases  we  have  known  it  used  with  success. 

Description. — The  entire  plant  is  collected  when  in 
flower,  or  more  commonly  when  the  capsules  are  fully  formed, 
and  tied  up  with  a  slip  of  bamboo  into  flattish  bundles  about 
3  feet  long,  each  weighing  when  dry  from  1^  to  2  lbs.  The 
stem,  ^  to  -/(,  of  an  inch  in  thickness,  is  of  an  orange-brown, 
sometimes  of  a  dark-purplish  colour ;  thQ  tapering  simple  rooty 
often  much  exceeding  the  stem  in  thickness,  is  2  to  4  inches; 
loug  and  up  to  ^an  inch  thick.  It  is  less  frequently  branched, 
but  always  provided  with  some  rootlets.     In  stronger  speci- 
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mens,  the  root  is  somewhat  oblique  or  geniculate ;  perhaps  the 
stem  is  in  this  case  the  product  of  a  second  year's  growth,  and 
the  plant  not  strictly  annual.  Eiach  plant  usually  consists  of  a 
single  stem,  yet  occasionally  two  or  more  spring  from  a  single 
root.  The  stem  rises  to  a  height  of  2  to  3  feet,  and  is  cylin- 
drical in  its  lower  and  middle  portion^  but  bluntly  quadrangu- 
lar in  its  upper^  the  four  edges  being  each  marked  with  a  pro- 
minent decurrent  line,  as  in  Erythrcea  CetUatarium  and  many 
other  plants  of  the  order.  The  decussate  ramification  resembles 
that  of  the  other  Gentians;  its  stems  are  jointed  at  intervals 
of  1  to  3  or  4  inches  bearing  opposite  semi-amplexicaul  leaves 
or  their  cicatrices.  The  stem  consists  in  its  lower  portion 
of  a  large  woody  column,  coated  with  a  very  thin  rind,  and 
enclosing  a  comparatively  large  pith.  The  upper  parts  of 
the  stem  and  branches  contain  a  broad  ring  of  thick-walled 
woody  parenchyme.  The  numerous  slender  axillary  and  oppo- 
site branches  are  elongated,  and  thus  constitute  a  dense  umbel- 
late panicle.  They  are  smooth  and  glabrous,  of  greenish  or 
brownish  grey  colour. 

The  leaves  are  ovate,  acuminate,  cordate  at  the  base,  entire, 
sessile,  tho  largest  one  inch  or  more  in  length,  3  to  5  or  7- 
nerved,  the  midrib  b«ing  strongest.  At  each  division  of  the 
panicle  diere  are  two  small  bracts.  The  yellow  corolla  is  rotate, 
4^1obed,  with  glandular  pits  above  the  base ;  the  calyx  is  one- 
third  the  leugth  of  the  petals,  which  are  about  half  an  inch 
long.  The  one»celled  bivalved  capsule  contains  numerous 
seeds. 

The  flowers  share  the  intense  bitterness  of  the  whole  drug. 
The  wood  of  the  stronger  stems  is  devoid  of  the  bitter  prin- 
ciples. 

Chemical  composition, — At  the  request  of  the  authors  of  the 
Pharmacographiay  a  chemical  examination  of  chiretta  wa.s  made 
by  Hohn  under  the  direction  of  Professor  Ludvvig  of  Jena, 
The  chief  results  may  be  thus  described.  Among  the  bitter 
principles  of  the  drug,  Ophelic  Acid,  C"H*^0*°,  occurs  in  the 
largest  proportion.  It  is  au  amorphous,  viscid,  yellow  sub- 
II.— 65 
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stance  of  an  acidulous^  perftidtently  bitter  taste^  and  a  iaiat 
gentian-like  odoar.  With  basic  acetate  of  lead^  it  prodnces  ao 
abundant  yellow  precipitate.  Opbelic  acid  does  not  form  an 
insolable  compound  with  tannin ;  it  dissolves  in  water,  akohol 
and  ether.  The  first  solution  causes  the  separation  of  protoxide 
of  copper  from  an  alkaline  tartrate  of  that  metal. 

A  second  bitter  prinoiplej  Chiratwiy  0*®H*®0*^  may  be 
removed  by  means  of  tannic  acid,  with  which  it  forms  an  in- 
soluble  compound.  Ghiratin  is  a  neutral^  not  distinctly  crystal- 
line, light  yellow  hygroscopic  powder,  solnblo  in  alcohoV,  ether 
and  in  warm  water.  By  boiling  hydrochloric  acid^  it  is  decom- 
posed into  Chi/rcUogeniiiy  CII^^O*,  and  Ophelicadd.  Chirat- 
ogenin  is  a  brownish,  amorphous  substance*  soluble  in  alcohol 
but  not  in  water,  nor  yielding  a  tannic  compound.  JAo  sngar 
is  formed  in  this  decomposition. 

Those  resnits  exhibit  no  analogy  to  those  obtained  in  the 
analysis  of  the  European  gentians.  Finally  Hohn  remarked  in 
chiretta  a  crystallisable,  tasteless  yellow  substance,  but  its 
quantity  was  so  minute  that  no  investigation  oi  it  could  be 
made.  The  leaves  of  chiretta,  dried  at  lOO*'  C,  afforded  7'5 
per  cent,  of  ash  ;  the  stem  3*7,  salts  of  potassium  and  calcium 
prevailing  in  both.     (Op.  tit  2nd.  Ed,,  p.  437.) 

Commerce, — Most  of  the  chiretta  of  commerce  is  said  to  be 
collected  in  the  Morung  district  of  Nepal;  it  is  packed  in  large 
bales,  which  contain  about  1  cwt.,  and  arrives  in  India  about 
the  end  of  March,  when  a  stock  may  be  laid  in  at  about  2  annas 
per  lb.  An  inferior  kind,  known  as  MUha  kirayat,  "sweet 
chiretta,*'  is  frequently  met  with ;  it  is  sometimes  packed  sepa- 
rately, and  sometimes  mixed  with  the  true  dmg,  but  can  be 
easily  recognised  by  the  almost  complete  absence  of  the  cen* 
tndpith,  and  by  its  deficient  bitterness.  This  spurious  chiretta 
has  been  noticod  in  the  London  market  and  described  by  Prd*. 
Bentley.  (Pharm.  Journ,  [3]  v.,  481.)  It  is  said  to  l?e  deriv^ 
from  S,  (ingustifoliay  Ham. 

Elborne  in  1883  noticed  the  occurrence  of  Munj.it  (Madder) 
stems  in  some  bundles  of  Chiretta. 
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.  Swertia  decussata — Nimmo,  Wight  Illy  t.  167,  bisf. 
3/.,  Syn.-— Ophelia  muUifl<>ra,ek  nhtive  of  the  West  Deccaa 
Peoitisula^  is  used  under  the  name  of  Sil&jit  as  a'snbstitute  for 
chiretta.  The  whole  plant  is  bitter,  but  the  root  is  preferred, 
and  is  said  by  Dr.  Broiighton  and  others  who  have  used  it  to 
be  an  excellent  substitute  for  gentian.  It  is  not  an  article  of 
commerce,  but  is  sold  in  the  bazar  at  Mahableshwar  under  the 
name  of  Kadd,  which  simply  means  "bitter.*'  The  5.  corym- 
bosa  on  the  Nilgiris,  and  the  8,  pulchella  on  the  PnlneySi  are 
used  as  tonics  in  place  of  the  true  chiretta. 

Descriptitm* — Stem  quadrangular^  4-wiDged,  ascending 
densely  leafy ;  leaves  round  ovate ;  stem  clasping,  5-nerved, 
mncronulate,  glabrous,  decussate;  cymes  mauy-flowered ;  calyx 
divisions  lanceolate,  acuminate ;  corolla  white,  4-divided,  seg- 
ments ovate,  elliptic,  their  rounded  pits  surrounded  by  long 
fringes;  filaments  united  at  the  very  base;  capsules  large, 
cylindrical,  erect;  seeds  minute.  Root  of  the  diameter  of  a 
quill,  giving  off  two  or  three  roptlets,  covered  with  a  whitish- 
brawn  epidermis,  when  dry  wrinkled  longitudinally,  white 
intemaUy^  and  brittle. 

ENICOSTEMA  LITTORALE,  U/eme. 

Fig — BoL  Mag.  w.,  L  28;  Wight  le.  L  600. 

Hab. Throughout  India,  except  in  Bengal.     The  plant. 

FemocMior.— Chhota-kiriyat  (Uiiid.),  Mamijva  (Ouz.), 
Nella^U  (Tel),    Vellurugu  (Tarn.). 

History,  Uses,  &C. — This  plant  does  not  appear  to 
have  been  noticed  by  Sanskrit  writers  on  Materia  Medica,  but 
it  is  popularly  known  in  many  parts  of  India,  along  with  Seve- 
ral other  bitter  herbs  as  a  kind  of  Kinr/iyaU  It  is  most  abundant 
in  moist  situations  near  the  coast,  and  is  also  found  in  Tropical 
Africa  and  the  West  Indies.  Roxburgh  describes  it  under  the 
name  of  Oentiana  vertidllata,  but  says  nothing  about  its  medi- 
cinal properties.  In  the  Pharmaaypcpia  af  India  it  is  noticed 
under  the  name  of  Ciccndia  hyasopifolia. 


Digitized  by  VjOOQ IC 


516  nENTIAKAC^^. 

According  to  Cleghom  it  is  ranch  used  by  the  Datives  jol 
Madras  as  a  stomachic,  as  in  addition  to  its  tonic  propertteB,  it 
is  also  somewhat  laxative.  (Ind.  Arm,  of  Med,  Sd,  iii.,  p.  272.) 

Description. — Root  perennial,  creeping,  filiform.  Stems 
herbaceous,  simple,  erect,  from  6  to  1 2  inches  high,  four- 
sided,  jointed ;  leaves  opposite,  sessile,  lanceolate,  3-nerved, 
smooth,  entire,  1^  to  2  inches  long,  by  half  an  inch  broad; 
flowers  axillary,  sessile,  generally  threefold,  small,  white; 
corolla  funnel-shaped.     The  whole  plant  is  bitter. 

Chemical  composition, — ^The  aerial  and  subterranean  por- 
tions of  this  plant  were  examined  separately ;  the  former  gave 
34  per  cent,  of  dry  alcoholic  extract  and  15*7  per  cent,  of  ash, 
and  tho  latter  15*5  per  cent,  of  dry  alcoholic  extract  and  10'4 
per  cent,  of  ash.  The  bitter  principle  from  both  portions 
appeared  to  be  identical  and  to  have  the  characters  of  a  glncoside- 
It  was  loft  as  a  varnish-likc  residue  from  the  evaporation  of  its 
solution  in  chloroform,  and  was  also  soluble  in  ether,  benzol, 
alcohol  and  water.  It  gave  a  reddish- brown  colour  with 
strong  sulphuric  acid,  which  changed  to  a  purplish  tint  after 
standing.  The  hydrolysis  of  the  bitter  principle  with  dilute 
hydrochlonc  acid  resulted  in  the  production  of  an  agreeable 
aromatic  substance,  and  tho  deposition  of  a  flocculent  light - 
brown  colouring  matter. 

CANSCORA  DECUSSATA,  Boem.eeficA. 

Fig.—  BoL  Mag.  t.  3066. 

Hab. —  Throughout  India.     The  plant. 

Vernacular. — Sankhdhuli,  Danipola,  Danakuni  (Hind,),  Dan- 
kuni  {Beng.) ,  Sankhvel  (Mar.),  Cansjan-cora  (MaL), 

History,  Uses,  &C, — This  plant  is  meotioned  in  Sans- 
krit medical  works,  under  the  names  of  Shanka-pushpi, 
Kambu'pushpi,  Kambu-maliui  and  Oandotpala,  as  a  laxative, 
alterative,  and  nervine  tonic.  Ghakradatta  recommends  the 
fresh  juice  of  the  plant  to  be  given  iu  doses  of  about  an  ounce 
in  all  sorts  of  inannity;  he  also  pieacribea  it  as  a  nervine  tonic. 
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tt  seeoiLS  probable  that  the  Sanskrit  names  are  applied  in 
different  parts  of  the  country  to  mdre  than  one  ^)ec]es  of 
Canscora.  Bheede  {Bort.  Mai.  x,,  L  52)^  figures  O.  perfoliaia 
with  the  Malayalim  name  of  the  Oanyan-cora,  from  which  the 
botanical  name  of  the  genns  has  been  derived.  The  different 
species  of  Canscora  are  bitterish  annual  plants  which  grow  in 
moist  situations  during,  or  immediately  after  the  rainy  season. 
They  have  pink,  yellow  or  white  flowers,  and  are  of  no  medi- 
cinal importance* 

Description. — Stem  about  a  foot  high,  perfectly  erect 
(Oanda-utpala)^  four-sided^  angles  very  sharp^  or  rather  mem- 
brane-winged, smooth^  ramouS;  branches  always  opposite 
cross-armed,  in  other  respects  like  the  stem ;  leaves  opposite, 
spreading,  sessile,  lanceolate,  sharp-pointed,  entire,  smooth,  3- 
nerved,  size  various;  flowers  terminal  and  axillary,  peduncled, 
the  terminal  onos  three-fold,  the  axillary  single,  white; 
peduncles  4-sided ;  calyx  large,  4-toothed,  4-sided,  4- winged; 
corol  funnel-shaped,  border  irregular,  3-parted,  the  two  upper 
segfments  equal  and  orbicular,  the  lower  one  2-parted,  with  a 
deep  groove,  in  the  groove  is  lodged  the  fourth  or  large 
stamen  ;  filaments  four,  inserted  into  the  month  of  the  tube, 
the  lowermost  longer  than  the  other  three;  style  single;  stigma 
2-clefl,  segments  recurved ;  capsule  one-celledj  many-seeded. 

Other  plants  belonging  to  this  Order  which  are  sometimes 
used  medicinally  are  the  different  species  of  £xacum, 
amongst  which  may  be  mentioned  E.  tetragonum  in  Northern 
India  and  E.  bicolor  in  the  Deccan  Peninsula. 

Krythroea  Roxburghii  has  been  recommended  as  a 
substitute  for  Chiretta ;  it  is  a  delicate  little  plant  from  4  to 
10  inches  high,  appearing  in  cultivated  ground  after  the  rains. 

The  root  is  small  and  fibrous,  sparingly  branched,  the  stem 
quadrangular  and  winged;  lower  leaves  obovate<K>blong» 
obtuse,  those  on  the  stem  linear-acuminate ;  cymes  dichotomons ; 
flowers  bright  pink,  starlike ;  capsules  oblong,  mucronate,  i  of 
au  inch  long,  dehiscing,  2-celled,  covered  by  the  long  sepals 
and  inflated  silver-paper-like  tube  of  the  corolla. 
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BORAGINE^. 

CORDIA  MYXA,  Linn, 

Flg.—Deltle  Fl.  JEgypt,  t.  19,  /.  1  ;  Wight  III.,  i.  169; 
Rheede  Eort.  Mai  iv.  t.  S7.     Small  Sebesten  Plam  {Eng.). 

Hab, — Throaghout  ludia.  Egypt  to  Cochin-^China.  Aus- 
tralu^*    The  fruit  and  bark. 

CORDIA  OBLIQUA,  Willd. 

Fig.—Bedd.  Fl.  8ylv.,  t.  245;  Wight  Ic.yt.  1378.  Large 
Sebesten  Plum  [Bng.). 

Hab.— Western  India,  Punjab  and  ECndastan  to  O^lon. 
The  fruit. 

FtfrTMWttW.— Lasora  (ffind.),  Bahnbara  (Bang.),  Bhokar, 
Sb^lvant(Mar.),  Bargund,  Gondani  (Qvz.),  Namvili  (Tom.), 
Nakkera,  Botuku  (reZ.)^  Viri  (Mal.)y  Doduchallu  (Can.),  The 
adjective  great  or  small  is  added  to  these  names  to  distingaish 
the  two  species. 

History,  Uses,  &C. — ^The  fruits  of  these  trees  are  the 
Selu,  Bahuvara,  or  Sleshmdfcaka  of  Sanskrit  writers,  the 
Sapist^n  of  the  Mahometans,  and  the  Sebestens  oS.  old  European 
works  on  Materia  Medica.  C  Myma  is  supposed  by  some  to 
be  the  KOKVfiij\€a  dtyvfma  of  Theophrastus.  The  nativea  of  India 
pickle  the  fruit  of  both  trees.  Medicinally  the  dried  fruit  is 
valued  on  account  of  its  mucilaginous  nature  and  demulcent 
properties ;  it  is  much  used  in  coughs  and  chest  affections,  also 
in  irritation  of  the  urinary  passages ;  in  larger  quantities  it  is 
given  in  bilious  affections  as  a  l^vxafaiye.  Mahpmeian  writers 
describe  two  kinds  of  Sapiataa;  the  greater  {C.  obliqua)^  the 
pulp  of  which  is  separable  from  the  stone,  and  the  lesser  (G. 
Myxa)f  the  pulp  of  which  is  adherent.  The  word  Sapi^tan  is 
an  abbreviation  of  Sag  pistin,  which  means  in  Persian  'Dog's 
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dugs/  In  Arabic  they  are  called  Dibk  and  Mnkhitab,  in  allu- 
sion to  their  glntinons  palp.  Both  ttrees  are  minutely  de* 
scribed  by  Roxburgh.  According  to  Horsfield  the  bark  of  C 
Myxa  is  used  by  the  Javanese  as  a  tonic.  This  tree  is  the 
Vidimaram  of  Bheede,  the  FruUa  d*  Untrude  of  the  Portuguese, 
and  the  Arbor  glutinosa  or  Kleeverige  Boom  of  Bumphius. 

Description. — C  oUiqua  :  Drupe  oblate-spheroidal,  about 
an  inch  or  inch  and  a  quarter  in  diameter,  smooth,  when  ripe 
yellow ;  pulp  in  large  quantity,  soft,  clear  and  very  clammy, 
one-celled ;  nut  nearly  circular,  laterally  compressed,  rugose 
on  the  outside,  with  a  cavity  at  each  end,  the  lower  one  deeper 
than  the  other,  exceedingly  hard,  4-celled,  though  rarely  all 
fertile  ;  seed  solitary,  ovate-oblong. 

C.  Myxa :  Drupe  globular^  smooth,  the  size  of  a  cherry,  sit* 
ting  in  the  enlarged  calyx,  when  ripo  yellow ;  the  pulp  almost 
transparent,  very  tough,  and  viscid ;  nut  cordate,  at  both  ends 
bidentate  and  perforated,  rugose,  somewhat  4-sided,  4-celledj 
but  it  rarely  happens  that  all  prove  fertile;  seeds  solitary. 
{Roxburgh.)  Both  kinds  of  fruit  when  dry  are  shrivelled,  and 
of  the  colour  of  a  dry  prune.  The  pulp  of  0.  obliquaeskn  be 
separated  from  the  nut,  that  of  C  Myoca  cannot ;  on  sawing 
through  the  nut  a  heavy  disagreeable  smell  is  pbservable. 

Chemical  composition. — The  pulp  of  the  fruit  of  0.  obliqua 

freed  from  seeds  had  the  following  composition : — 

Per  cent. 

Moisture 12^86 

Extracted  by  hot  water 64*25 

Sugar  (by  copper  estimation) 29'76 

Acidity  neutraliring  Na  HO 0*28 

Alkalinity  of  ash  as  KHO   3*06 

Total  ash..... 885 

Ash  in  insoluble  residue 1*58 

The  alcoholic  extract  solution  in  water  gave  no  indication  of 

an  alkaloid,  and  was  not  rendered  turbid  with  lime  water. 

Sebesten  plnms  appear  to  have  properties  similar  to  prunes, 

as  they  exerfr  a  gentle  laxative  action  when  taken  in  any 

quantity. 
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A  decoction  of  the  bark  of  0.  Myxa  was  not  affected  bjr 
iodine  solution,  and  was  only  slightly  turned  green  by  ferric 
chloride.  The  alcoholic  extract  contained  some  white,  trans- 
parent crystals  belonging  to  the  square  prismatic  system. 
They  had  no  peculiar  taste,  were  neutral  in  reaction  and 
unaffected  by  alkaloidal  reagents  and  the  stronger  mineral 
acids.  The  aqueous  extract  was  dark-coloured,  free  from 
bitterness,  and  a  substance  like  cathartin  was  precipitated 
from  it  by  six  volumes  of  alcohol.  Nothing  was  found  in  the 
bark  to  account  for  its  reputed  tonic  action.  Some  simple 
crystals  of  oalcium  oxalate  were  present,  and  the  reduction  of 
this  salt  to  carbonate,  by  burning,  contributed  largely  to  the 
12*75  per  cent,  of  ash. 

GACCINIA   GLAUCA,  8cm. 

Syn. — C*  CeUii,  BoUs.  PL  Orient  iv.  p.  277. 

Hab.  —  Persia.    The  herb  and  flowws. 

Vernacular, — Gaozaban  {Ind.  Bazars).  The  flowers,  Gul-i- 
gaozabdn  ( Ind.  Bazars). 

History,  Uses,  &C. —  A  plant  named  fiovy\»aaos  ia  men- 
tioned by  Diosoorides,  Paulus  iSgineta,  niQy  and  other  Greek 
and  Latin  writers  as  nsefal  in  the  oold  stage  of  fevens  as  a 
stimulaiit  when  added  to  wine.* 

DioSCOrides  says  of  it,  ^^f  ^  *X<V*«  ffnikkop  xafuiaf€Tn  rpaxv  « 
Kol  lUkavT^pov  Siioiov  fio6s  ykihcrwn  '^  it  has  loaves  like  Verbascumy 
procumbent,  but  rough  and  blacker,  like  a  buUook's  tongue.^' 
Marcellus  Vergilius,  in  his  commentary  upon  DioscorideS) 
brings  strong  evidence  in  favour  of  the  opinion  that  Uie 
Bugloss  of  the  ancients  was  Borage,  laying  special  stress  upon 
the  fact  that  Diosoorides,  Paulus  iEgineta,  Galen  and  Pliny  all 
mention  its  addition  tp  wine  to  increase  its  stimulatiog  effects, 
a  well  known  use  of  the  plant  up  to  the  present  time. 

Forskahl  (Z>e«c  iintm.,  p.l46;  Flora  Ixii.)  identifies  the  Lis^Q- 
el-thour  of  the  Arabs  with, Borage.  The  author  c^  the  Makkzaa^ 
*  Diosc.  iv.  123;  P.  vi.;  Pliny  25,  40. 
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vith  oiber  PersisQ  writers,  asaumes  that  the  Gaozab^n  of  Persia 
is  the  same  as  the  Bugloss  of  the  Greeks  and  Romans :  he  then 
unmistakably  describes  the  leaves,  flowers  and  frnit  of  the 
Gaozab^n  we  now  receive  from  Persia,  and  says  that  most  of 
the  drag  comes  from  Gil^n.  He  also  mentions  another  kind 
with  smaller  leaves  as  coming  from  Azimdbad  in  India.  Mir 
Mahammad  MnmiU)  in  his  Tuhfat-el'Muminin,  says  that  in 
Ispahan  and  some  other  towns  of  Persia  a  kind  of  Gaozaban  is 
called  Marmakhuz,  and  has  a  small  round  blue  flower.  In  Persia 
Gaozaban  is  used  as  a  demulcent  in  colds  and  coughs^  and  the 
ashes  are  applied  to  cure  scald  head  in  children. 

In  India  the  drag  has  long  held  a  high  placo  in  native  prac- 
tice as  an  alterative  tonic  in  syphilitic,  leprous,  and  rheumatic 
cases;  it  has  also  dioretic  and  demulcent  properties.  O'Shaugh- 
Ressy  {Beng.  Disp,,  p,  420,)  notices  it  favourably,  but  there  is 
some  donbt  as  to  the  kind  of  Gaozaban  used  by  him.  Mr.  M. 
Sheriff  and  others  have  suggested  its  use  as  an  alterative 
instead  of  Sarsaparilla.  It  may  be  given  in  decoction  (1  oz.  to 
a  pint  of  water)  in  doses  of  from  2  to  4  ounces  three  or  four 
times  a  day.  Whatever  its  alterative  powers  may  be,  there 
can  be  no  doubt  as  to  its  mucilaginous  and  saline  properties. 
Aitchison  found  the  Persian  Gaozaban  growing  abundantly  in 
the  Badghis  and  Khorasan  as  well  as  in  the  Ebri-rnd  valley. 
He  states  that  the  root  stock  is  eaten  by  the  natives,  and  that  it 
is  laden  with  a  most  viscid  juice,  which  seems  to  be  palatable  to 
the  people  of  those  parts.  {Trans.  Linn.  Soc,  2nd  Ser.  Botany, 
roliii.,Pt.I.,p.  83.) 

Description. — The  following  description  is  drawn  up 
from  an  examination  of  original  bales  of  the  plant  and  flowers 
imported  from  Persia : — Gaozabdn  is  a  large  herbaceous,  pe- 
rennial plant  with  black  woody  rhizomes,  I  to  2  inches  in  dia- 
meter, and  terminating  in  a  knotty  head,  from  which  spring 
several  angular  stems,  thickly  studded  with  calcareous 
tubercles  and  armed  with  stiff,  white,  calcareons  bristles. 
The  leaves,  which  are  very  fleshy,  entire,  petioled,  and  of  an 
ovate-acnminate  shape,  have  a  slightly  waved  margin;  the 
argest  seen  were  8  inches  long  by  4)  inches  broad,  the  cauline 
II.— 66 
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leaves  wer«  ii  by  2  inobeSi  gradually  decrei^pg  to  \  inch  ; 
both  sides  of  the  leaves  are  thickly  studded  with  calcareous 
tubercles  whicTi  support  stiflf,  white,  calcareous  bristles.  Heads 
of  flowers  scorpioid  and  branohed,  thickly  studied  wilii  wjiite 
stiff  bristles;  bracts  lanceolate  to  linear  lanceolate,  bristly ; 
calyx  half  an  inch  long,  5-partite ;  segments  linear-lanceolate, 
bristly;  peduncles  very  short  when  the  plant  is  in  flower, 
lengthening  to  half  an  inch  wben  in  seed,  and  becoming  studded 
with  calcareous  spots ;  pistil  hairy,  bifid  at  the  apex,  double 
the  length  of  the  calyx ;  corolla  one  and  a  half  inch  long,  half 
an  inch  wide  at  the  throat,  funnel-shaped,  almost  bilabiate, 
externally  hairy,  6-!obed,  two  upper  lobes  longest,  throiat  of 
corolla  glabrous,  naked ;  stamens  five,  attached,  a  ftew  long, 
weak  hairs  between  the  stamens  ;  the  fruit  consists  of  oblong 
rugose  nuts,  i  to  /^  of  an  inch  long,  supported  upon  bony  cups 
one-twelfth  of  an  inch  in  diameter.  U  long  kept  the  flowers 
tose  their  deep  blue  colour  and  turn  reddish. 

Chemical  compQsition* — In  boraginaceous  plants  there  occnrg 
anitrogenous  substance  differing  from  gluten^  the  solutioa 
pi  which  in  boiling  watjer  solidifies  on  cooling  to  an  inaperfeiDt 
j§lHy^  .and  is  precipitated  by  acids.  It  is  alsp  precipitated  by 
the  alkaline  earths  and  by  most  salts,  but  tannin  merely  clpuds  it. 
f^l^raconnot^J.Phys,  84,  274.)  I^  Gapzabdn  this  nitrogenous 
substance  is  particularly  abundant. 

EkVes  and  stalks  of  6aozab&n.  lias, been 
ikh  (188i),  with  the  following  results: — 
io  acid,  15*71 ;  Alumina  with  traces  of  iron, 
Magnesia,  2-77;  Potash,  14-56;  Soda,  9-51; 
;  Phosphoric  acid,  1*06;  Chlorine,  1'47. 

,     Corrtrndrca^-rr^Valne,  Goasjahdn,  Es.7  per  loaundof  S7J  lbs.; 
6ul-i-gaowWn,  iUk  12  per  maundy 

TRICHODESMA  INDICUM,  Br. 

p\g,^Wight  III  L  172. 

Hab.—  Throughout  India,  except  in  the  Bengal  plain/ 
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TRICHODESMA  ZEYLANICUMVBr. 

Fig.— Bot.  Mag.  t  4820;  Jacg^.  Ic.  PI.  Bar.  u.,  U  314, 
Hab. — ^Deccan  Peninsula  and  Ceylon.    Th^  herb. 

Vernacular. — Jhingi,  Jhingino  (HtW,,  Jtfar.),  Kouri-bafc^ 
Katmandu   {Punj.)j  GaozabSn  [Sind,). 

History,  Uses,  &C.— These  plants  bear  the  SaBfikrit 
name^  of  Jhingi,  Jhingini,  Sirishika^  Durbala  and  Ambu-siri- 
shika;  they  are  considered  to  be  demulcent,  alterative!  andalexir 
pharmic j  useful  for  the  remoyal  of  phlegmatic  humors,  skin 
diseases,  &c  The  Hiadi  and  Marathi  names,  whicl^  are  deriye4 
from  the  Sanskrit,  are  applied  iu  the  vernacular  to  various 
rough  or  prickly  objects;  in  Hindi  Jhingaisanamefpr  shrimp? 
or  prawBfi,  and  iu  Marathi  Jhingi  signifies  rough  hair  or 
brUtleiSr  and  alao  a  stinging  kind  of  fish.  Tha  authors,  of  the 
Makhzan-el-AdunyasiTid,  Tuh/at*el'ilunUninm>tice  ^ small  kind 
of  Gaozaban  with  a  round  blue  flower,  which  is  probably  a 
Trichodesma.  T.  indicufn  is  mentioned  in  Spry's  Modem 
India  as  being  in  repute  as  an  antidote  to  snake  poison,  fit*. 
Walker  (Bombay  Med.  and  Phys.  Soc.  Trans.,  1840,  p.  ?2,) 
notices'  the  use  of  Indian  Borage  in  theDeccan  on  accountx>f  its 
emollient  properties.  In  the  Punjab  and  Sind  it  is  ^sed  as  au 
altemtive  and  diuretic  like  the  Persian  Gaozabfin;  in  the  latter 
province  T.  AfricanumiQsilso  used  under  the  nB.m&  of  Pabarpdni. 

Description. — Bristly,  with  hairs  ^  springing  from 
tubercles  and  also  more  or  less  villous,  leaves  mostly  sessilo-lan 
ceolate  or  cordate-lanceolute,  1-4  inches  long,  tuberculato  on  the 
upper  surface ;  lower  pedicels  of  ten  distinctly  axillary,  1  -flower- 
ed; clayx  lobes  (at  least  in  fruit)  cordate  or  hastate  at  the 
base,  §-^|  inch,  more  or  less  grey  or  white^villons ;  corolla  tube 
i  inch,  lobes  ^  inch,  ovate,  suddenly  «eumiiiate;  dtamioal  cone* 
densely  woolly  on  the  back ;  nutlets  ^  inch,  sometimes  very 
rough  on  fc|e  sflier  S|i]:|hk5^i  ebgctireJy^ygttieiS.  fe  the  variety 
amplexicaule,  the  leaves  are  amplexicaul  and  strigose  beneath 
on  the  nerves,  but  glabrous  between  them.  T.  "Zefflamcum 
has  uaoaHyc  dwserj  and-  ;L.more:  foflly  viUotta-  raceqaes^  than 
T.  Indicum,  in  other  respects  it  hardly  differs  from  it. 
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Chemical  coTOpost>iof*.-*Like*otberti  of  the  Bame'family  tties  e 
l^lants  afford  a  nitrogenous  substance,  differing  from  fflui^en, 
the  solution  of  which  in  boiling  water  solidifies  on  cooling,  and 
is  precipitated  by  acids,  alkaline  earths,  and  most  salts,  whilst 
tannin  merely  clouds  it.  The  ash  contains  silica,  lim©,.  tna^e- 
$iai  potash  and  soda,  in  combination  with  carboixic,  sulphoric 
and  phosphoric  acids  and  chlorine. 

Several  other  plants  belonging  to  this  order  are  used  as 
substitutes  for  Borage,  such  as  Onosma  ecbioideS.  and 
O.bracteatum  in  Northern  India  (5f^u;ar/,Bo^Ze),  HeliO- 

tropium  ophioglossum  io  Sind  (Stut^ka). 

ALKANET.  ! 

This  colouring  matter  was  well  known  to  the  Greeks  and 
Eomans  as  ayxpwra  and  Anchusa.  It  is  mentioned  by  Theophras- 
tus  (vii.,  9),  Dioscorides  (iy.,  35,  36)  and  Pliny  (22,  23).  Dios- 
.corides  describes  three  kinds;  it  was  used  chiefly  to  colour 
medicines.  Ibn  Sina  calls  it  t^>F* '  (anjusaj  ;  he  gives  Khass- 
el-hiraur  "  ass's  lettuce"  as  the  Arabic  name,  and  quotes 
GcUan's  opinion  of  its  medicinal  properties;  ho  also  mentions 
several  other  names  fpr  jthe  different  kinds  of  alkanet.  The 
author  of  the  Mahlizan^eUAdioiya^  in  his  article  upon  Abu-Kalsa, 
gives  various  names  for  the  four  kinds  of  alkanet  described  by 
Mahometan  writer^;  he  states  that  Harjuya  is  the  Persian,  and 
Katanjot  the  Indian  name  for  them.  In  India  the  roots  of 
Onosma  Hooker i,  Clarke,  and  of  a  species  of  Arnebia  from 
Afghanistan,  are  known  as  Rang-i-badshah,  "king's  dye,'*  and 
Jiatanjot,  and  are  chiefly  used  for  colouring  medicinal  oils,  &c  ; 
a  third  kind  of  alkanet  is  imported  from  China,  and  consists  of 
long,  woody,  twisted  roots  like  the  alkanet  of  Europe,  which 
is  chiefly  derived  from  Alkanna  tinctoria,  Tausch,  and  is  the 
Orcanette  of  the  French,  Alkanet  imparts  a  rich  red  colour 
to  spirit,  feth^r,  oils  aiid  fats,  which  is  insoluble  ift  Walter; 
with  alkalies  it  gives  tine  blue  colours.  The  name  alkmiei  is 
derived  from  the  Arabic  *-i*^ I  (al-khanna),  and  was  formeriy 
applied  to  Lawsonia  alba,  Lam. 
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HELIOTROPIUM  INDICUM,  Linn. 

"Fig.— Wight  III,  L  171;  Bheede,  Hart.  Mai.  x,,  48. 
ludiau  Turnsole  {Eng.), 

Hab. — Throughout  India.     The  herb. 

Vemacuiar. — Hfithi-shfira  (Hind,),  Hitisdra  {Beng,),  Bhrf- 
rdndi  (Afar.),  T6t-kodukki  (ram.),T61umani,Ndgadanti  (Tel), 
T^l-kotakka,  Teliyanni  {MaL),  Hithi-sandhana  (Gmz.). 

History,  Uses,  &C. — This  plant  is  the  Hasti-sunda  of 
Sanskrit  writers,  it  is  also  called  Sri-hastini,  from  its  being  held 
in  the  hand  of  Sri  or  Lakshimi;  it  appears  to  be  very  generally 
used  as  an  astringent  and  vulnerary  in  different  parts  of  the 
world.  It  is  the  Bona  Patsja  of  Rhoede.  Ainslie  describes 
it  under  the  name  of  Heliotropium  indicum.  Of  its  medicinal 
properties  he  says: — 

*'  ITie  juice  of  the  leaves  of  this  plant,  which  is  a  little  bitter, 
tha  native  practitioners  apply  to  painful  gum  boils,  and  to 
repel  pimples  on  the  face;  it  is  also  prescribed  as  an  external 
application  to  that  species  of  ophthalmia  in  which  the  tarsus  is 
inflamed  or  excoriated.  The  Hdirdropium  indicum  is  also  a 
native  of  Cochin-China  and  of  tho  SNe^i  Indies;  in  the  first 
mentioned  country  the  natives  call  it  Cay-boi-boi.  Of  its 
virtues,  Loureiro  says  :— *  Folia  istius  herba9  contusa  maxime 
conducunt  ad  majores  anthraces,  vel,  quando  incipiunt,  resol- 
vendos,  vel  postea  suppurandos.'  (llor.  Coch.-Chin,,  VoLL, 
p.  103.)  It  is  well  described  by  Browne,  in  his  History  of 
Jamaica  (p.  150),  and  I  fiud  Barham  (p.  42)  tells  us  that  it 
cleans  and  consolidates  wounds  and  ulcers,  and  that  boiled  with 
castor  oil  it  relieves  the  pain  from  the  sting  of  a  scorpion,  and 
cures  the  bite  of  a  mad  dog!"  (Mat,  Indicn,  Vol.  IL,  p.  414.) 

In  India  also  the  plant  is  used  as  a  local  application  to  boils, 
sores,  and  the  stings  of  insects  and  reptiles. 

Description— An  annual  plant  common  in  ditches  where 
tb©  soil  is  rich.  The  whole  plaafe  is  more  or  lass  covered  with 
fiimple  hairs,  atems  several,  as  thick  as  thd  little  tinker,  hollow, 
branched  from  the  axils  of  the  leaves ;  leaves  generally  alternate. 
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cortlate-ovate,  rugose,  long-petioled ;  petioles  margined ;  spikes 
terminal,  solitary,  simple ;  flowers  like  those  of  the  garden 
Heliotrope,  but  smaller;  fruit  mitre-shaped.  'Phe  pladt^'fa^a 
fetid  odour  like  Stramonium ;  taste  a  little  bitter. 

Chemical  composiHon.^The  stems  and  leaves,  'besides  con- 
taining a  tannin  soluble  in  ether,  affording  a  ditty  green  colora- 
tion with  ferric  chloride,  and  an  organic  acid,  non-crystilEne, 
also  soluble  in  ether,  gave  very  marked  evidence  of  the  pre- 
sence ef  an  alkaloidai  principle  soluble  in  ether,  a^  yiSk&ng 
marked  precipitates  witb  the  ordinary  alke^idal  reagents  t  witk 
pc^ia<ss*c  ehr<^axi4te  it  afiorded  bq  pi«oipit$irte^  and  it^areno 
special  colour  reaction?.     It  was  tasteless, 

HeliOtrOpiuin  Eichwaldi,  Steud.  Eichw.  Itin.  Casp- 

Caucas  JO,  L  4,  difltera  Ktile  from  jff.  ewppeum,  liim.  Its 
leaves,  boiled  in  castor  oil,  are  said  by  Murray  to  be  used 
in  Sind  to  relieve  the  pain  of  scorpion  stings,  and  also 
for  cleansing  and  and  healing  ulcers,  .  H.  brevifolium  and  H, 
nndulatum  are  usied  for  similar  purposes  in  Northern  India. 
The  v>^t(yrp6inov  to  fuya  of  the  Greeks  {Theophr.  H.  P.  viu, 
8,  9,  10  j  Di6sc:iiv^'l95'^  issoppoiedto  have  been  E.  euro- 
peum,  the  same  plant  was  the  Herba  Solaris  of  the  Romans, 
and  was  used  by  the  amiients  to  expel  bile  and  phlegm,  and 
tooally  applied -fe)  sfflwrpion  :^ng8.  F,  Xi- Simmondft  feifier. 
Journ.  ofPharm.  Feb.  1891)  states  that  it  contains  a  toxic 
alkaloid.  -  lir  obtained  it»  name  from  ar  myth  which  is  relajbed 
by  Ovid  ( Jf^iamorpfc.  Lib.  iv.,  Fah,  6)^  in  which  theiyrmpb 
Clytie  in  Jove  with  the  Sun  was  turned  in^  tl^is  plants  b.iiij(i.stifl 
retained  her  Aflfoction  for  her  lover.  ,      • 

"  Membra  ferunt  hsesisse  solo :  partemqne  coloHf . 
Luridus  exsangues  pallor  convertit  in  h(e*bft9. 
E»t  in  pa»te  Tubor,  ^iolflcqae  wmillimtw  oro  < 

Flott^t).    Illa^oum,  <ju«mYi^  w»diqp  b^netur.        ^       ^y 
V«r«i!t^r  «w>  solem :  ipmtataque  wrvat  amoriBa^. '.'  ^       , 

••  H«*  looka  their  p^l^enew  in  a  flower  retfiped^ .     -:•...      -o^ 
StUl  tbe  lov'd  object  the  fond  leaves  pursue,  .    ;       T  J       ^ 

StiU  move  their  root,  the  moving  Sun  to  view,  *'. 

And  in  tbe  heH<firopt  the  nymph  is  true.**    '  ■  '     s o  -^ : ' ' - 


Digitized  by  VjOOQ IC 


CONVOLVVLACE^.  527 

PIaQt3  of  minor  importam^Q  belonging  to  this  Order,  which 
are  used  medicinally,  are: — 

Ehrctia  buxifolia,  Roxb.  Cor.  PI  ♦,,  L  57,  a  shrub  of 
the  Deccan  Peninsula,  called  Kuruvingi  in  Tamil,  the  root  of 
which,  according  to  AinsUe^  is  sweet  and  slightly  pungent 
whe^  fresh,  and  is  used  as  au  alterative  in  cachexia  and  . 
syphilis;  the  Mahometans  consider  to  be  an  antidote  to 
vegetable  poisons. 

Ehretia  obtusifolia,  Roekst,  a  t^ative  of  Sind  and  the 
Punjab,  19  oonsidered  to  have  similar  properties. 

Col4eiHa  pit>Cltmbens,  Linn.,  Lam,  IlL,  «.  89,  *  coiD^ 
mon  weed  in  rice  fields  during  the  cold  season,  known' to  the 
natives  as  Tripakshi  or  Tripankhi,  is,  when  dried  and  powdered, 
made  into  a  paste  with  an  equal  proportion  of  powdered 
bikugreeku,  and  applied  to  boils  to  promote  maturation. 


CONVOLVULACE^ 

IPOMiEA  TURPETHUM,  Br. 

Fig.^Pot.  Beg.,  t.  279 ;  BoU  Mag.^t.  2093. 

Habtf — ^Throughout  IndSa  and  Ceylon.  The  root.  Turpeth 
root. 

Vernacular, — Nisofc, Nakpatr, Pitohri  {£ffncf.),Teori  {Bmg.), 
Shivadai,  Shivadai-T^r  (Tam.),  Tegada,  Tegada-V^ru  {TeL), 
Chivaka-v€ra  {Mat.),  Tigadikeputigadi  {Can.),  Nishottar, 
Tartari,  Shetvara,  Phutkari  (Mar,),  Nishotar  (Quz.). 

History,  Us^S,  Sf.C* — This  drug,  which  bears  the  Sans- 
krit names  of  Triputa,  *'  three^angled, ''  Trivrit,  ''threefold,'' 
Kutarund,  Tinti  and  Nrndika,  is  described  in  tba  Nighantas  as 
pungent,  cathartic,  dry,  sweet  and  hot  i  a  dJspeltent  of  wind, 
fever,  phlegm,  bile  and  melancholy,  and'  bitter  and  digestive. 
Sanskrit  writers  mention  two  varieties,  Sveta — *•  white,'*  and 
Krishna  or  Shama,  **  black  "  y  the  latter  kind  bears  the  names  of 
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Kila,  Kfilaparni  and  KaMmeahi,  and  is  described  as  a  violent  pur- 
gative. Its  source  has  not  been  satisfactorily  ascertained,  hu% 
it  is  supposed  to  be  the  root  of  Lettsomia  atropurpureay  Clarke, 
a  native  of  Nipal  and  Sikkim.  L  Tv/rpethum  is  aacredto  Siva, 
to  whom  the  flowers  are  offered  by  the  Hindus.  It  is  one  of  the 
most  common  native  cathartics,  and  has  probably  been  in  use 
all  over  India  from  a  very  early  date.  The  usual  method .  of 
administration  is  to  rub  down  about  a  drachm  of  the  root  or  sten; 
with  water,  and  add  to  it  some  rock  salt  and  ginger,  or  sugar 
and  black  pepper.  Under  the  name  of  Turbudy  an  Arab  corrup- 
tion of  Tiiputa,  Mahometan  writers  also  mention  two  kinds, 
white  and  black,  and  direct  the  black  to  be  avoided  on  account 
of  its  poisonous  properties,  which  are  said  to  resemble  those  of 
Hellebore.  As  regards  the  properties  of  Tnrbud  they  say  that 
it  is  a  drastic  purgative  of  phlegmatic  humors  and  bile;  its 
action  is  promoted  by  combination  with  ginger;  it  is  particularly 
beneficial  in  rheumatic  and  paralytic  affections.  Combined 
with  chebalic  myrobalnns  it  is  useful  in  melancholy  and 
dropsies. 

Ainsliesays — ''The  Convolvulus  Indicus  alatus maaimus  had 
long  a  place  in  the  British  Materia  Medica,  but  of  late  years  has 
fallen  into  disuse.  I  find  it  mentioned  by  Avicenna  under  the 
name  of  Turbud ;  but  the  first  among  the  Arabs  who  prescribed 
it  was  Mesne  (s^  Spreng.,  Rei  Herbarimj  Vol,  1,  p.  249),  also 
Rhazes  (c.  1 73).  Alston  in  his  Materia  Medica  speaks  of  turpetU 
as  a  strong  and  resinous  cathartic,  and  recommended  in  his  days 
in  gout,  dropsy  and  leprosy.  The  plant  is  known  to  the  modern 
Greeks  by  the  name  of  rovpind  j  it  is  a  native  of  the  Society  and 
Friendly  Isles,  as  well  as  of  India,  of  the  New  Hebrides  and  of 
New  Holland.  Virey,  in  his  Histoire  Naturelle  des  Medica-' 
ments  (p.  184),  speaks  of  the  root  of  the  Convolvulus  Turpethum 
as  more  drastic  than  the  common  jalap,  which,  however,  it  does 
not  seem,  is  to  be  found  in  India/'     {Mat  Ind.  II.,  p.  384.) 

Wallich,  Gordon,  and  Glass  considered  this  drug  to  be  of 
considerable  value  as  a  cathartic.  Sir  W.  O'Shaughnessy 
(Beng.  Diap.,  p.  504),  found  it  so  uncertain  in  its  operation  that 
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ho  pronounced  it  unworthy  of  a  place  in  the  Pharmacopoeia. 
In  this  opinion  he  is  undoubtedly  correct,  as  the  active  resins 
are  present  in  the  root  in  a  much  smaller  proportion  than  in 
jalap,  but  as  the  drug  is  very  cheap  it  might  be  used  with 
advantage  for  preparing  the  commercial  resin.  Turpeth  when 
aJ ministered  by  the  mouth  exciters  irritation  of  the  stomach 
with  nausea,  colic,  and  watery,  mucous  stools ;  in  excessive  doses 
it  excitesinflamaiation  of  the  gastix)-intestinal  mucous  membrane 
and  bloody  dejections.  Like  jalap  it  is  an  hepatic  stimulant, 
increasing  the  secretion  of  biliary  matter  and  rendering  it  more 
watery.  Being  a  hydrogogue  cathartic  it  is  useful  for  the 
removal  of  dropsical  effusions,  and  in  such  cases  it  acts  best  in 
combination  with  ginger  and  bitartrate  of  potash.  The  dosp 
should  bo  about  double  that  of  the  ordinary  jalap  powder  of 
commerce,  equal  to  from  4.  to  5  grains  of  the  resin. 

Description. — The  Tarpeth  of  commerce  consists  of  the 
root  and  stem  of  the  plant  cut  in  short  lengths,  osoally  from  4 
to  2  inches  in  diameter;  the  central  woody  portion  is  offcen 
removed  by  splitting  the  bark  on  one  side.  The  exterior 
surface  has  a  twisted  rope-like  or  columnar  appearance,  and  is 
of  a  dull  grey  colour,  a  transverse  section  shows  a  porous  sur- 
face of  a  dirty  white  colour,  and  loaded  with  pale  yellowish- 
white  resin;  through  this  substance  pass  numerous  bundles 
composed  of  large  vessels  and  woody  fibre.  The  drug  is  free* 
from  smell,  but  has  a  nauseous  taste,  which  is  only  perceptible 
after  it  has  been  some  time  in  the  mouth.  In  some  specimens 
all  or  a  portion  of  the  central  wood  remains;  it  resembles  a 
piece  of  rattan  cane.  Black  nviot  presents  a  similar  appear- 
ance, but  is  of  smaller  size  and  of  a  darker  colour. 

Microscopic  structure, —  The  epidermis  consists  of  tabular 
brown  cells ;  the  parenchyma  is  starchy,  in  it  are  thickly 
scattered  very  large  resin  cells  and  numerous  rosette-lika 
raphides;  the  many  large  vascular  bundles  are  composed  of 
large  dotted  vessels  surrounded  by  wood  fibres,  each  of  the  pro- 
minent external  ridges  of  the  bark  contains  one  of  these 
bundles. 

11—07 
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The  central  cane-like  woody  colaoin  of  tlie  root  or  aiem  wbwi 
present  is  seen  to  be  divided  into  foar  parts  by  fonr  bands  of 
pareocfayma  (medollary  rays) ;  it  consists  of  large  doited  vessels 
connected  together  by  narrow  portions  of  woody  fibre. 

The  black  ni$ot  has  exactly  the  same  street  ore  as  the  white. 

Chemical  compogUion. — Torpeth  resin  consists  of  a  smiU 
quantity  of  soft  resin  soluble  in  ether,  and  of  a  substance  in- 
soluble in  ether,  benzine,  bisulphide  of  carbon  and  essential 
oils.  This  substance  has  been  named  Turpethin  (C'*E[^0**^, 
and  is  present  in  the  root  to  the  extent  of  4  per  cent.;  it  has 
been  examined  by  Spirgatis,  who  describes  it  as  a  grey  powder 
having  a  powerfully  irritant  action  upon  the  mucous  membranes 
of  the  mouth  and  nose,  and  being  analogous  in  its  reactions 
with  jalapin  and  convolvuliu-  Under  the  action  of  alkaline 
bases  it  is  transformed  into  tnrpethic  acid,  and  in  the  presence 
of  hydrochloric  acid  becomes  converted  into  glucose  and  tur- 
petholic  acid.  (Zcitschr.  der  Chemie  und  Pharmade^  1865.) 
Turpoth  resin  is  supposed  to  have  a  resemblance  in  colour  and 
action  to  Turpeth  mineral,  an  old  name  for  basic  sulphate  of 
murcury. 

Commerce. — ^The  price  of  the  drug  in  Bombay  is  abontBs.  2 
per  maund  of  37^  lbs. 

IPOMiEA  HEDERACEA,  Jacq. 

Fig. — Jac(j.  Icon.,  t.  36;  Bentl.  and  Trim.,  i.  185.  Syn.— 
Pharbitis  Nil,  Chois. 

Hab. — Throughout  India.     The  seeds. 

Vernacular. — Mirchai,  Kiladana  {Hind.),  Nil-kolomi,  Kila- 
dana  (Beng.),  Kodi-kiikkatan-virai,  Jiriki-virai  (Tarn.),  Jiriki- 
vittulu,  Koili-vittulu  {Tel),  Kiladana  (Ouz.),  Nilapushpi- 
cho-bij  {Yar.).  The  sarao  vernacular  names  are  often  applied 
to  the  seeds  of  GUtorea  ternatea. 

History,  Uses,  &C. — These  seeds  do  not  appear  to  be 
noticed  in  Sanskrit  works  on  Materia  Medica.  Under  the 
Arabic  name  Hab-un-nfl  and  the  Persian  name  Tukm-i-nfl, 
the  author  of  the  Makhzan-el-Adiviya  correctly  describes  the 
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sliape  of  iho  seeds,  ^d  coloar  of  the  flowers.  As  regards  the 
medicinal  properties  of  the  drag  he  says  that  it  is  a  drastic 
pargative  and  attenuant,  relieving  the  system  of  bilious  and 
phlegmatic  hamonrs,  and  acting  as  an  anthelmintic.  In  some 
native  works  the  seeds  of  Clitorea  teittatea  appear  to  be  con- 
founded with  KaUd^na.  The  author  of  the  Makhzan,  thoagh 
describing  the  latter  article  correctly,  gives  Aprajita  {Olitoria 
ternaUa)  as  the  name  of  a  kind  of  Hab-an-nil. 

Prom  the  time  of  Roxburgh,  and  probably  from  an  earlier 
date,  the  properties  of  the  seeds  have  been  known  to  Europeans, 
who  have  almost  nnivcrsally  acknowledged  their  value  as  a 
safe  and  sure  cathartic. 

In  the  Pharmncofceia  of  India  (1868)  they  were  made 
official,  and  directions  for  preparing  an  extract,  tincture,  com- 
pound powder,  and  resin  are  given.  These  preparations  are 
meant  to  supply  the  place  of  similar  preparations  of  jalap. 
With  regard  to  the  extract,  we  would  observe  that  no  direc- 
tions for  separating  the  albumen  and  mucilage  are  given, 
consequently  the  result  of  the  operation  is  an  enormous  bulk 
of  almost  inert  extract,  which  in  a  short  time  becomes  putrid. 
Five  to  ten  grains  of  this  extract  have  no  perceptible  effect  as 
a  purgative.  The  resin,  first  prepared  by  Dr.  6.  Bidie  of 
Madras  in  1861,  appears  to  be  the  most  satisfactory  prepara- 
tion ;  of  this  the  dose  is  from  4  to  8  grains. 

Description, — The  seeds  resemble  in  shape  those  of 
most  of  the  Convolvuli,  being  in  the  form  of  a  segment  of  a 
sphere  ;  they  are  generally  about  -^e  ^^  *^  ^^^  ^^  length, 
and  nearly  as  much  in  breadth,  but  sometimes  much  smaller. 
Their  weight  varies  from  ^  to  nearly  1  grain.  The  colour  of 
the  testa  is  black,  except  at  the  umbilicus,  whore  it  is  brown. 
Upon  soaking  the  seeds  in  water  the  testa  bursts  and  disclosea 
the  delicate  albumen  which  envelopes  the  folded  cotyledons 
and  radicle.     These  have  an  acrid  taste  and  earthy  odour. 

Microscopui  atrw&turo. — From  without  inwards  the  testa  con- 
•ists  of — Isty  a  layer  of  epithelial  cells,  the  thick  outer  walls  of 
which  form  conical  projections;   2nd,  a  siugle  layer   of  smal 
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qoadrangolar  cells;  Srd,  a  layer  of  radially  elongated  prisma- 
tic cells ;  4tfh  a  zone  of  parenehyina,  the  cells  of  which  are 
irregolarly  compressed.  Within  the  testa  is  the  thin  layer  of 
albtimen,  which  contains  much  mucilage.  The  cotyledons  are 
bnilt  up  of  polygonal  cells;  in  their  substance  are  cavities  or 
passages  which  contain  a  yellowish  oil. 

Ipomcca  muricata,  Jcicq,,  Hort.  Schocuh,  UL  40,  f.  323, 

Bot.  Reg,  it;.,  L  290,  a  native  of  Persia  and  the  Himalayas,  is 
the  source  of  theTakm-i-nil  imported  into  Bombay  from  Persia. 
Roxburgh  says  of  it  : —  *'  I  have  only  met  with  this  in  my  own 
garden ;  it  was  raised  from  seeds  sent  from  Persia  and  proves 
annual."  It  is  noticed  by  Graham,  who  seems  to  regard  it  as  a 
variety  of  Catonydion  sjisciosum  (  Bombay  Plantsy  No.  972). 
In  Bombay  it  is  common  in  gardens  and  upon  waste  ground, 
and  it  is  a  garden  weed  in  many  parts  of  the  Concan,  where  it  is 
known  as  Barik  Bhaari,  or  the  lesser  Bhauri,  on  account  of  the 
similarity  of  the  calyx  to  that  of  Parana  racemosa  (Bhauri). 
The  juice  of  the  plant  is  used  to  destroy  bugs.  The  Bombay 
plant  is  identical  with  the  one  we  have  obtained  by  sowing  the 
Persian  seed. 

Description. — Annual  herbaceous)  climbing;  root  small, 
tapering,  with  many  slender  rootlets  ;  stem  branched,  covered 
with  soft  prickles,  not  hairy;  leaves  broadly  cordate,  acominate, 
smooth,  on  long  petioles;  flowers  axillary,  2  to  4,  on  long 
peduncles  having  prickles  like  the  stem  ;  pedicles  large,  fleshy 
and  club-shaped,  of  a  light  green  colour,  1^  inches  long;  calyj? 
divided;  sepals  5, broadly  ovate,  mucronate,  smooth,  persistent; 
corolla  purple,  about  2  inches  in  diameter,  expanding  at 
sunset,  and  closing  before  sunrise;  capsule  two-colled,  composed 
of  4  segments,  which  separate  from  the  central  pattition;  cells 
two-seeded ;  seeds  dark  brown,  smooth,  the  same  shape  as  those 
of  Kaladana,  about  ^rd  of  an  inch  in  length,  andf  in  breadth; 
weight  about  3  grains  each.  They  can  easily  be  distin- 
guished from  Indian  Kaladana  by  their  greater  size,  lighter 
colour  and  thick  testa;  their  medicinal  properties  appear  to  be 
identical  with  those  of  I.  hedcracctu 


Digitized  by  VjOOQ IC 


CONVOLVVLACBJE.  .533 

Chemical  composiiioti, — The  ftuthors  of  the  Phai^macographia 
8&y: — '"By  exhausting  the  seeds  dried  at  100*^  C,  withboiliug 
ether,  we  obtained  a  thick  ]ight*-brownish  oil  having  an  acrid 
taste  and  concreting  below  ]8®  C.  The  powdered  seeds  yield- 
ed of  this  oil  \4*4i  per  cent.  Water  removes  from  tbe  seeds 
a  considerable  amount  of  mucilage,  some  albuminous  matter, 
and  a  little  tannic  acid.  The  first  is  soluble  to  some  extent  in 
dilute  spirit  of  wine,  and  may  be  precipitated  therefrom  by  an 
alcoholic  solution  of  acetate  of  lead. 

*' The  active  principle  of  Kaladana  is  a  resin,  soluble  in 
alcohol,  but  neither  in  benzol  nor  in  ether.  From  the  residue  of 
the  seeds  after  exhaustion  by  ether,  treatment  with  absolute 
alcohol  removed  a  pale  yellowish  resin  in  quantity  equivalent 
to  8*2  per  cent,  of  the  seed.  Kaladaua  resin,  which  has  been  in- 
troduced into  medical  practice  in  India  under  the  name  of  PhaV' 
hltislni  has  a  nauseous  acrid  taste  and  an  unpleasant  odour, 
especially  when  heated.  It  melts  at  about  J  60°  0.  The  follow- 
ing liquids  dissolve  it  more  or  less  freely,  namely,  spirit  of  wine, 
absolute  alcohol,  acetic  acid,  glacial  acetic  acid,  acetone,  acetic 
ether,  methylic  and  amy  lie  alcohol  and  alkaline  solutions. 

It  is,  on  the  other  hand,  insoluble  in  ether,  benzol,  chloro- 
form, and  sulphide  of  carbon.  With  concentrated  sulpluiric 
acid,  it  forms  a  brownish  yellow  solution,  quickly  assuming  a 
violet  hue.  This  reaction,  however,  requires  a  very  small 
quantity  of  the  powdered  resin.  If  a  solution  of  the  resin  in 
ammonia  after  having  been  kept  a  short  time  is  acidulated,  no 
precipitate  is  formed;  but  the  solution  is  now  capable  of  sepa- 
rating protoxide  of  copper  from  an  alkaline  solution  of  the 
tartrate  which  originally  it  did  not  alter.  Heated  with  nitric 
acid,  the  resin  affords  sebacic  acid. 

"From  these  reactions  of  Kaladana  resin,  we  are  entitled  to 
infer  that  it  agrees  with  the  resin  of  jalap  or  Convolvulin.  To 
prepare  it  in  quantity,  it  would  probably  be  best  to  treat 
the  seeds  with  common  acetic  acid,  and  to  precipitate  it  by 
neutralising  the  solution.  We  have  ascertained  that  the  resin 
is  not  decomposed  when  digested  with  glacial  acetic  acid  at 
100°  C,  even  for  a  week. 
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**  We  have  had  the  opportunity  of  examining  a  sample  of 
Kaladana  resin  manufactured  by  Messrs.  Rogers  and  Co., 
Chemists  of  Bombay  and  Poena,  which  we  found  to  agree  with 
that  prepared  by  ourselves.  It  is  a  light  yellowish  friable  mass, 
,  resembling  purified  jalap  resin,  and,  like  it,  capable  of  being 
perfectly  decolorised  by  treatment  with  animal  charcoal,*'  (Op. 
cU.,  2nd  Ed.,  p.  449.) 

Commerce. — Kaladana  is  collected  in  different  parts  crfthe 
country;  the  plant  is  everywhere  common  during  the  latter 
part  of  the  rainy  season. 

In  the  Bombay  market  the  seeds  of  Ipomcea  muricatay  Jacq., 
imported  from  Persia,  are  much  more  common  than  those  of 
the  true  Kaladana.  They  are  accepted  by  the  natives  as 
Kaladana.  Value,  Rs.  5  per  maund  of  37^  lbs. 

IPOMiEA  DIGITATA,  Linn. 

Fig. — Uheede   Eort.   Mai.  sd.,  49  iBot.  Beg.,  t.  62,  Bot. 
Mag  ,  1790.  Syn. — Batatas  paniculata. 
Hab. — Tropical  India,     The  root. 

Vernacular. — Bidari-kand,  Bildi-kand  (Hind.),  Bhumi- 
kumra  (Beng.),  Bhui-kohola,  Pattina  (Mar.),  Bhui-koholu 
{Ouz.),  Matti-pdl-tiga  (Tel),  Nela-gumbala,  Buja-gumbala 
(Can.),  Pal-modekka  (MaL)^  Nelli-kumbalu  (Tarn.). 

History,  Uses,  &C. — This  plant  is  mentioned  by  the 
early  Sanskrit  writers  on  medicine  under  the  names  of  Viddri 
and  Bhumi-kushm^nda-  In  the  Nighantas  it  bears  numerous 
synonyms,  such  as  Payas-vini,"  abounding  in  milk'^ ;  Vriksha- 
valli,  *' tree-creeper  ^';  Ikshu-valli  and  Kshira-vidari.  The 
name  Bhumi-kushm^nda  signifies  "earth  gourd,^*  and  is  ap- 
plied to  I.  digitata,  from  a  supposed  resemblance  between  its 
large  tuberous  root,  and  the  gourd  of  Beniyicasa  ceri/era^  The 
vernacular  names  Bhumi-kumra  and  Bhui-kohola  have  the 
same  meaning;  in  Hindi  Bilai  signifies  a  ''pumpkin  scraper," 
and  kand  "  a  tuberous  root,"  and  in  Malayalim  pal  signi- 
fies ''a  milky  juice,*^  and  modekka  "  a  gourd.*' 
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The  large  tuberous  root  is  considered  tonic,  alterative,  aphro- 
disiac^ demulcent,  and  lactagogue.  In  the  emaciation  of 
children  with  debility,  and  want  of  digestive  power,  the  follow- 
ing diet  is  recommended  : — '^Take  of  Vidari,  wheat  flour  and 
barley  equal  parts,  and  make  into  a  confection  with  milk, 
clarified  butter,  sugar,  and  honey."  Susruta  gives  several 
prescriptions  foi*  its  use  as  an  aphrodisiac.  The  simplest  is 
as  follows:—"  Macerate  the  powder  of  the  root  in  its  own 
juice,  and  administer  with  honey  and  clarified  butter.  Vidari 
enters  into  the  composition  of  several  diuretic  and  demulcent 
mixtures." 

In  the  Con  can  the  root  is  peeled  and  cut  in  small  pieces  and 
dried  in  the  shade,  it  is  then  powdered  and  the  powder  repeat- 
edly moistened  (14  times)  with  the  juice  of  the  fresh  root  and 
dried.  Half  a  toli  of  this  preparation  may  be  taken  daily  in 
honey  or  milk  as  an  aphrodisiac.  From  this  powder  a  Paushlik 
is  made  by  fVying  it  in  butter  with  equal  parts  of  almonds, 
quince  seeds,  cloves,  cardamoms,  nutmegs,  satawari,  gokhroo, 
seed  of  Mucuna  pruriensy  miisli,  &c.,  and  making  the  whole 
into  a  conserve  with  sugar.  This  conserve  is  taken  dissolved 
in  milk  in  doses  of  half  a  tola  or  more,  as  an  aphrodisiac.  In 
spermatorrhoDa  the  juice  is  given  with  cumin  and  sugar, 
and  as  a  lactagogue  it  is  combined  with  coriander  and  fenu- 
greek. Bheede  says: — ** Radix  in  sole  siccata,  trita,  in 
pulverem  redacta,  cum  saocbaro  et  bat^ro  dooocta  et  assampta, 
luacilentos  fertur  reddere  et  obesos ;  sed  et  immodicum  men- 
sium  sistit  fluxum,  et  in  febribus  ossium  confert/' 

Description. — The  root  is  a  simple  or  branched  tuber, 
sometimes  as  much  as  40  ta  50  lbs.  in  weight,  externally  it  is 
of  a  brown  colour,  and  somewhat  warty  and  scabrous.  When 
a  transverse  section  is  made  the  cut  surface  is  of  a  dirty  white 
colour,  and  marked  by  concentric  rings,  which  are  formed  by 
the  vascular  and  laticiferous  vessels;  from  the  latter  a  viscid 
Bailky  fluid  exudes ;  the  taste  is  astringent  and  somewhat  acrid, 
not  unlike  raw  potato.  The  bulk  of  the  tuber  consists  of 
a  starchy  parenchyme.     The  vascular  system  is  scalariform. 
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The  laticiferous  vessels  are  most  numerous  towards  the  6ortk»i 
part;  raphidaa  abound. 

Chemical  compomtion.-^  The  fresh  tuber,  collected  in  Novem* 
ber  when  the  vine  had  died  away,  was  sliced,  dried  at  a  low 
temperature  and  reduced  to  fine  powder.  The  powder  dried  at 
100*^0.,  yielded  2*68  per  cent,  of  extractive  to  absolute  alcohol 
of  which  1'78  per  cent,  was  soluble  in  ether.  The  resins  con- 
tained in  the  alcoholic  extract  had  the  properties  of  Jalap  reeins 
as  regards  colour,  reactions,  &c.;  but  we  are  unable  to  say  whe- 
ther they  possess  any  purgative  action.  Sugar,  reducing  alka-^ 
line  copper  solution  on  boiling,  was  present  to  the  extent  of 
10*909  per  cent,  calculated  on  the  anhydrous  tubers.  The  bulk 
of  the  tuber  consists  of  starch.  Supposing  the  resins  to  he 
purgative,  they  are  present  in  so  small  a  proportion  that  no 
ordinary  dose  of  the  root  would  have  any  aperient  actiou. 

IPOM^A  BILOBA,  Forsh 

Fig.  — iJ/ieede  UorL  Mai  xi,  t,  57;  Bot.  Reg,,  319.  Sjn.— 
I.  'pescaprve,     Goat*sfoot  Convolvulus  [Eng,). 

Hab. — Coasts  of  India  and  Oeylou.     The  root  and  leaves. 

Vernatnlout, — -Dopatilata  (Sind,),  Chhagal^khuri  (Beng.), 
Marjidvel  (Mar.),  Ravara-patri  {Quz.),  Balabondi^tiga,  Chevul- 
apilU-tiga  (Tel.),  Kutherai-kolapadi,  Anttoo-^kala-dutobo, 
Adapu-kodi  (Tatn.),  Adambu-balli  (Can.). 

History,  Uses,  &C. — VriddhadSraka  is  the  name  of  a 
druo-in  use  throughout  India;  it  is  a  twisted  root  about  half  au 
inch  in  diameter,  upon  the  broken  or  cut  ends  of  which  may  be 
observed  a  black,  coucreted  juice.  It  is  supposed  to  strengthen 
the  body  and  prevent  the  effects  of  age  (Vriddha  diraka). 
Dutt  states  that  in  Bengal  the  root  of  Argijreia  specio^a  is  used, 
bub  the  drug  sold  as  Vardhara  in  Western  India  is  not  the 
root  of  this  plant;  it  appears,  however,  to  bo  obtained  from  a 
plant  of  the  same  order,  but,  as  is  usually  the  case  in  India,  the 
herbalists  will  not  indicate  the  source  from  which  they  obtain 
it-     If  we  turn  to  the  Nighantas  we  find  the  following  syuo- 
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nyms  for  Vriddhadimka : — Ohhagala,  Chhagaldughri,  '*  goat's 
foot'' ;  Chhagaldndi,  *'  goat's  testicles ;''  Ohhaggal6ntri,  '*  goat's 
gata;"  Antri,  Raksbo^ghna*  Dirgha-mulaka,  Anda^kotam- 
poahpi,  Darga  and  Mcdiaeyama.  From  these  names  it  would 
appear  that  tbe  '*  goat's  ft)ot  convolvulus"  »  the  plant  which 
ought,  to  be  used.  Vriddfaad&raka  is  described  as  astringent, 
hot,  pungent,  alterative*  tonic;  a  remover  of  rheumatisu], 
dropsy,  ^norrhoda  and  phlegm.  These  properties  agree  very 
nearly  with  those  ascribed  to  /.  biloba,  the  leaves  of  which 
boiled  are  implied  externally  in  rheumatism  and  colic ;  whilst 
the  juioe  is  given  as  a  diuretic  in  dropsy,  and  at  tbe  same  time 
the  braised  leaves  are  applied  to  tiie  dropsical  part.  Rheede, 
speaking  of  /.  biloba,  which  he  calls  Sehavanna  Adambu, 
states:— "In  aqua  decocta  f omentum  exhibet  qno  dolores 
arthritici  mitigantar.  Folia  com  lacte  caprarnm  in  potionem 
prseparata,  pro  hsDmorrhoidibus  propinantur." 

According  to  P.  S.  Mootooswamy,  the  leaves  are  used  as  a 
cataplasm  in  phlegmon*  &c.  Plumier  states  that  the  dried  jui^e 
of  the  root  is  used  as  a  purgative  in  the  Brazils  in  doses  of  1 2 
to  14  grains,  and  that  it  should  be  given  like  jalap  resin  with 
ginger  and  bitartrate  of  potash. 

/.  biloha  is  sacred  to  Dnrga,  and  the  Kolis  on  the  Western 
Coast,  on  the  sixth  da/  afler  a  child  is  bom,  decorate  its  cradle 
with  the  flowers  to  propitiate  that  goddess,  who,  under  the  name 
of  Shashti,  is  supposed  to  destroy  newborn  children.  In  this 
respect  it  also  agrees  with  the  description  of  Vriddhadiraka. 
The  Brahminical  name  for  tho  plant  given  by  Rheede  is  ^€m^, 
a  combination  of  tho  Marathi  word  Bdngadi,  ''a  coil  of  rope  or 
bangle,"  and  the  Sanskrit  Valli,  "a  creeper." 

Description. — ^A  perennial  plant  with  a  tough  woody 
root  of  great  length ;  it  abounds  in  sandy  ground  near  the  sea- 
shore ;  from  the  enlarged  crown  of  the  root  grow  a  number  of 
creeping  stems,  fleshy  and  purplish  when  young,  but  becoming 
woody  as  they  mature;  the  leaves  are  smooth,  thick,  long 
petioled,  and  two-lobed  like  those  of  the  Bauhinias  ;  the  flowers 
large,  and  of  a  reddish  purple.  A  section  of  the  root  shows 
a -68 
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in  the  central  portion  fire  wedge-shaped  bandies  of  fibro- 
vascular  tissue ;  external  to  these  is  a  row  of  latioiferous  vessels 
full  of  a  viscid  yellow  latex,  4ihen  again  come  a  number  of 
irregalarly  placed  fibro-vascular  bandies,  and  external  to 
tbetn  another  zone  of  laticiferous  vessels*  The  parenchyme  of 
the  root  contains  starch  and  large  conglomerate  raphidee. 
The  whole  plant  is  very  mucilaginous. 

Chemical  c^mposiUon. — Tlie  powdered  roots,  dried  at  a  low 
temperature,  wore  exhausted  with  80  per  cent,  alcohol :   the 
tiucture  exhibited  a  slight  greenish  yellow  fluorescence.     The 
tincture  was  freed  from  alcohol  by  spontaneous  evaporation, 
and  the  extract  mixed  with  water,  acidulated   with   sulphuric 
acid  and  agitated  with  benzole.     During  agitation,  a  brownish 
soft  resin  separated  ;  this  resin  was  insoluble  also  in  ether,  but 
disaolveJ  in  alkalies  with  a  dark  yellowish  brown  coloration, 
and  was  precipitated  by   acid  in  brown   flocks.     The  bensole 
flolntion  left  on  spontaneous  evaporation  a  viscid  transparent 
residue  of  the  colour  and  consistence  of  Venice  turpenttcie^ 
which  possessed  a  slight  odour  of  peppermint.     This  extract 
was    soluble    in    absolute    alcohol    with      greenish     yellow 
fluorescence  and  was  neutral  in  reaction :  it  was  alsa  soluble 
in   ether,  with   similar   fiuoresoence.     The  alcoholic  solution 
gave  with  ferric  chloride  a  dirty  greenish   precipitate.      In 
cold  5    per    cent,  caustic  soda   it    was  insolublei   bat     on 
boiling  it   dissolved    with   some  difficulty,    affording  a  dark 
yellowish  solution,  while  an  odonr  not  unlike  that  of  aniseed 
was  noticed.     The    cold    caustic  soda  solution  on    agitation 
with  ether   afforded   a  small   amount  of  yellowish  white    oily 
extractive  with  an  odour  of  aniseed.     The  caustic  soda  solution 
on  the  addition  of  dilute  acids  aflbrded  a  yellowish  precipitate. 
The  original  acid  aqueous  solution    was   next  agitated   with 
ether.     The  extractive  was  small  in  amount,  partly  in  the  form 
of  a  transparent  varnish  adhering  to  the  sides   of  the  capsule, 
and  partly  in  indistinct  whitish  crystals.     Heated  with  water,  a 
portion  dissolved,  affbrding  a  clear  solution,  but  which  became 
turbid  ou  cooling  from   a  deposit  of  yellowish  flocks,   wldch 
on  micp»iicoj>ic  examination  wore  not  found  to   exhibit  a  crya*- 
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tallkie  stmcfcure ;  we  only  detected  /  mtnate  globules.  The 
aqueous  solution  was  strongly  acid  in  reaction,  and  gave  with 
ferric  chloride  a  dirty  g^roenish  coloration,  with  lime  water  a 
bright  yellow  coIoratioQ,  and  with  basic  acetate  of  lead  a 
Sulphur-yellow  precipitata  This  principle,  soluble  in  water, 
and  reprecipitatod  on  cooling,  is  probably  allied  to  the  Quer- 
citrin  group  of  principles.  That  portion  of  the  residue  insoluble 
in  water,  was  in  properties  similar  to  the  resin  dissolved  by 
henzole. 

The  aqpieous  acid  solution  was  lastly  rendored  alkaline  and 
agitated  with  ether.  The  ethereal  extract  was  not  more 
than  a  trace^  but  afforded  all  the  reactions  in  a  marked  degree 
of  an  alkaloidal  principle* 

The  loaves  also  afforded  marked  evidence  of  the  presence  of 
an  alkaloidal  principle  soluble  in  ethor^  and  {^obably  similar 
to  the  one  we  detected  in  the  roots. 

Several  other  species  of  Ipomc&a  are  considered  by  the  natives 
of  India  to  have  medicinal  properties*  I*  reniformis,  Chvis , 
Butm,  FUInd.  77,  t  80,/.  l,is  said  to  be  doobstruent  and 
diuretic;  the  juice  is  administered  in  rat- bite,  and  is  $upposed 
tocnre  sores  in  the  ear.  The  plant  is  called  Musha-karni^  ''ratV 
ear,^^  in  Sanskrit,  from  the  res^ubknce  of  its  leaves  to  the  ear 
of  that  animal.  The  Yemaoular  names  Undirkani,  Jlushkani, 
&c.,  have  the  same  meaning.  Its  properties  appear  to  us  to  bo 
more  fanciful  than  real,  though,  like  others  of  the  genus,  it  ih 
purgal^ve  if  taken  in  large  doses. 

Description. — stem  creeping  and  rooting  j  leaves  kidncy- 
shapedj  waved,  and  dentate  on  the  margin,  obtuse ;  petioles 
hairy;  peduncles  very  short,  1  to  2-flowerod ;  corolla  small, 
yellow.  Common  in  places  whore  water  has  lodged;  flowers  in 
the  cold  weather.  At  a  little  distance  the  plant  haS  the  appear- 
ance of  Hydrocotyle  asiatica, 

I.  vitifolia,  Sweety  Burm*  FL  Ind.  45,  t.  18,/.  1,  is  a  large 
perennial  climbing  plant,  with  cordate,  palmately  0 -cleft  leayes, 
and  large,  bright  yellow  flowers,  the  juice  of  which  is  consi- 
dored  to  be   very  CooUng,  and  is  administered  with    milk  and 
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Bogar;  it  is  also  applied   locally  io  iDflamed  eyes,   isi«fd  witfc 
hmejuice  one  part,  opiam  J,  and  Mimir^n  (Oopfcro  root)  J. 

I.  Quamoclit,  Linn,,  Bhccde  FIorL  MaLxi.,  i.  60,  a  small 
twining  plant,  easily  recognised  by  its  filiform^  pectinate 
leaves,  and  small^bright  crimson  or  white  flowers,  is  considered 
by  the  Hindus  to  have  cooling  properties;  they  apply  the 
pounded  leaves  to  bleeding  piles,  and  at  the  same  time 
administer  one  tol^  of  the  juice  with  an  equal  qnantity  of 
hot  ghi  (clarified  butter)  twice  a  day  internally.  The  crushed 
leaves  are  also  applied  as  a  Up  (plaster)  to  carbuncles. 

The  Sanskrit  name  is  K6malata,  *'Cttpid'e  flower."  (See  As, 
Researches^  iv.,  p.  256.)  The  Marathas  call  it  Sita-chc-kes, 
"Sita's  locks." 

I.  sinuata,  Ortega,  a  native  of  Tropical  America  intro- 
duced in  the  North- West  Provinces,  is  the  **  Noyeau  Want.  *' 
The  leaves  havd  an  odonr  of  oil  of  bitter  almonds*  and  are  osed 
in  the  preparation  of  the  French  Ldquenr  known  hy  that  name. 

I.  Campanulata,  Innn.,  Rheedf  Bori,  Mai,  xi.,  t.  56,  is 
said  to  be  an  antidote  to  snake -poison. 

I.  SCpiafta,  Koen,,  Bheedc  HorL  Mai.  xL^  t.   53,  has   a 

reputation  as  an  antidote  to  airsonic ;  the  juice,  wbich  is  strongly 
acid,  ia  said  by  Rheede  to  be  used  "ad  pur ificatiomm  corporis,'' 

I.  pes-tigridis,  Linn, ^  Rheede  Hort.  Mai.  a»\,  t.  59,  is  sup- 
posed to  be  an  antidote  to  the  poison  of  mad  dogs ;  pounded 
with  butter,  it  is  applied  to  disperse  boils  and  carbuncles. 

L  uniflora,  Roem,  ei  Sch.^  Rheede^  E^ri.  Mai,  xi.j  t.  54,  i3 
purgative,  and  the  juioe  is  administered  in  hiUoos  dyspepsia. 

I.  aquatica,  Forsk.,  Rheede,  Hort.MaLxi.j  t.  52,  is  com- 
monly used  as  a  vegetable.  It  is  called  Exklambi  in  Sanskrit, 
Kalmi-s^k  in  Bengali^  and  N£li-chi-bh^j{  in  Marathi. 

I.  bona-nox,  Linn.^  Oomolv,  Or,  59,  t.  1,  /.  4,  is  the 
Moon-flower. 

The  pei'icarpium  of  this  species  of  Convolvulus  conlaios 
usually  four  seeds  about  the  size  of  kidney  beans,  which  ara 
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•aton  when  yoang.  Dried,  these  capsules  and  seedsi  as  well  as 
the  flowers^  leaves  and  root^  are  amoagst  the  medicines  which 
are  supposed  to  have  virtues  in  snake-bites  ;  the  dose  of.  the 
seeds  is  about  three  daily,  administered  in  powder.  {Ainslie.) 
The  capsules  have  been  sent  to  us  from  Poena  as  being  in  use 
there.  In  the  Concan  the  juice  of  Rivea  ortlata,  Ph^nd 
(Afar.),  is  made  with  Borneo  camphor  and  batter  into  an  oint* 
ment  for  pityriasis.  For  piles,  one  toK  of  the  juice  with  half 
a  toM  of  Babul  pods,  and  a  little  sugar,,  is  given  in  a  quarter 
seer  of  cow's  milk  every  morning. 

ARGYREIA  SPECIOSA,  8iveet. 

^ig.— Wight  Jc,  t.  851 ;  BoL  Mag.  2446.  Elephant-creeper 
{Eng.). 

Hab. — Throughout  India.    The  leaves  and  root. 

F«niacttJ«r**— Samandar-sokh  {Rind.)j  Bijtarka  (Beng.y, 
SsHtudra^shok  (ITor.),  Shamnddira-pachobai,  Kadal-p^ia 
(Tarn.),  Samudra-p&la,  Kokkita  (jReZ^  Can),  Samudra-pachoha, 
Samudra-yogam  (IfaZ.),  Samudra-sosha  {Quz.)^ 

History,  Uses,  &c.— The  root  of  this  large  oUmWng 
plan  which  is  called  Sanuidra-sosha  in  Sanskrit,  is  used  as  a 
substitote  in  Bengal  for  the  drug  described  under  the  name  of 
Vriddhadiraka,  a  drug  which  we  have  already  noticed  as  having 
been  originally  the  root  of  Ipomcea  biloia.  The  large  leaves, 
which  have  the  under-surface  covered  by  a  thick  layer  of  silky 
hairs,  afford  a  kind  of  natural  impermeable  piline,  and  are 
used  as  a  maturant  by  the  natives.  With  regard  to  the  alleged 
bfistering  properties  of  the  upper  snrfece  of  the  leaf  tiiere 
must  be  some  mistake,  as  we  find  it  has  no  efiEbet  when  apfdied 
to  the  skin. 

Description.—  Leaves  heart-shaped,  9  to  12  inches  long 
and  8  to  10  broad,  or  even  larger;  upper  sar£aee  dark  green 
and  smooth,  under-surface  white  and  silky  from  tiie  presence 
of  a  felted  layer  of  long  simple  hairs.  Under  the  microscope 
^hese  are  seen  to  be  simple  tubes  gradually  tapering  to  a  point. 
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and  much  like  the  fibre  of  flax;  they  are  very  strong  and  not 
•easily  removed  by  pulling  or  scraping ;  they  retain  moisture  weD. 
The  roots  are  long,  woody  and  tough,  covered  with  a  dart 
Wown  bark 3  on  transverse  section  they  present  a  central 
porous  woody  column,  and  several  concentric  rings  of  woody 
'fibre,  between  which  are  situated  portions  of  parenchyma.  In 
the  woody  portions  of  the  root  there  are  large*  laticiferous 
vessels  which  contain  a  yellowish  latex.  The  vasctdai^  system 
consists  of  very  large  dotted  vessels*  In  the  pvenchyme  are 
numerous  conglomerate  raphides. 

Chemical  cof»po«i^*on.-*-The  roots  yielded  acid  resins  of  an 
amber  colour,  soluble  in  ether  and  benzole,  and  partly  soluble 
in  alkalies.  The  acid  other  eitract  was  partly  soluble  in  water 
with  strong  acid  reaction,  and  gave  with  ferric  salts  a  grass- 
green  coloration ;  with  Alkalies  a  bright  yellow.  The  portion 
insoluble  in  water  was  soluble  in  alkalies  with  orange  colora- 
tion>  and  aflforded  with  acids  a  yellowish  white  precipitate.  The 
original  aqueous  solution  after  addition  of  an  alkali  and  agita- 
tion with  ether,  failed  to  afibrd  any  alkaloidal  reactions  when 
the  ethereal  extract  was  tested.  This  extract  did  not  amount 
to  more  than  a  trace.  The  original  aqueous  solution  contained 
a  tannin-like  principle. 

CONVOLVULUS  ARVENSIS,  Lixm. 

Fig. — Eny,  BqL  p.,  L^12j  Bulliari  S^rb,  Ft.,  i^  gcp.  Small 
Bindweed  [Bng.),  Liseron  des  champs  {-PV.). 

Hab. — Western  India  from  Cashmere  to  the  Deccan.  Moat 
temperate  climates.    The  root. 

Fer/iacw?ar.— Hiranpad,  Hiranpadi  (flifni.),  Hiranpag((7tt3., 
Bind,),  Naranji  {Can.). 

History,  Uses,  &C. — This  common  weed  of  cultiva- 
tion in  the  Selmrie  Cissampelos  of  Matthiolns  (Valgr.  2, 369). 
Helxme  (IXf/j^)  is  a  Greek  name  for  a  plant  described  by  Dios- 
corides  (iv.  87 ),  and  apparently  of  two  difierent  plants,  men- 
tioned by  Pliny  and  Paulus  iEgineta,  which  have  not  been 
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satisiSskctorily  identified.  Roxburgh  deecribes  C.  €arvensi8  under 
the  name  of  0.  Maleolmi ;  his  plant  was  raised  from  seeds 
brought  from  Persia  by  Major  Malcolm  in  1801.  Stewart  and 
Aitchison  notice  the  occarrence  of  the  plant  in  the  Punjab.  Dr. 
Gibson  states  that  it  is  7ery  common  on  the  black  soil  of  the 
Deccan>  flowering  during  the  rains.  The  root  is  used  as  a 
purgative  in  tho  Punjab  and  Siud. 

Description. — Boot  perenrfial;  stems  and  brancblets 
twining  to  an  extent  of  six  or  eight  feet,  somewhat  furrowed, 
twisted,  and  villous,  herbaceous  *,  leaves  petioled,  sagittate, 
margins  a  little  hairy,  smooth  on  both  sides,  from  1  to  3  inches 
long ;  barbs  or  posterior  lobes  dilated,  spreading,  somewhat 
acute,  often  dentate,  and  always  angular;  petioles  scarcely 
half  the  length  of  tho  leaves,  channelled  ;  peduncles  axillary, 
2-flowered,  three  times  longer  than  the  petioles,  round  ; 
pedicels  clavate,  as  long  as  the  petioles,  villous ;  braotp  two, 
opposite,  at  the  base  of  the  pedicels,  lanceolate;  calycine 
leaflets  ovato ;  corol  large,  of  a  beautiful  lively  pink  colour, 
margins  almost  entire;  filaments  not  half  the  length  of  tho 
corol,  villous  at  the  base;  anthers  purple;  germ  with  a 
yellow  ring  round  the  base ;  stylo  longer  than  the  stamina ; 
stigma  of  two  linear,  spreading  lobes.     (Rou^Ourgh.)- 

Chemical  composition. — This  plant,  like  many  others  of  the 
genus,  contains  convolvulin. 

EVOLVULUS  ALSINOIDES,  Linn. 

Fig.—  Lam.  Ill,  i.  216,  /.  2 ;  Wujhi  III,  t.  168 ;  Blmde, 
Hort.  Mai  ari.,  i.  64.    ' 

Hab. — Throughout  India  and  Ceylon.     The  herb. 
V&rnacular. — Vishnukranta     {Hind,),    Shankav^li     (Mar,)^ 
Yistnukrandi  {Tarn.,  Can,)y  Vistnukrandum  {Tel). 

History,  Uses,  &C. — This  plant  is  the  Vishnu-krinta, 
**  Vishnu's  step,**  of  Sanskrit  writers.  In  the  Nighantas  it 
bears  the  synonyms  of  Nila-pushpa,  '*blue  flowered,"  Jaya  and 
Par^jita ;  it  is  described  as  bitter,  cephalic,  anthelmintic,  antir 
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•phlegmatic  and  antiphlogistic.  In  Vedic  times  it  was  thongfat 
to  promote  conception.  At  the  present  time  it  is  thought  to 
strengthen  the  brain  and  memory,  and  is  used  extensively  as  a 
febrifuge  and  tonic.  Rheede  calls  it  Vishnu-clandi,  an  evident 
corruption  of  the  Sanskrit  name ;  he  states  that  it  is  used  as  a 
febrifuge  with  cumin  and  milk,  also  as  an  alterative,  and  with 
oil  to  promote  the  growth  of  the  hair.  According  to  Ainslie, 
the  leaves,  stalks,  and  roots  are  aU  used  in  medicine  by  the 
Tamools,  and  are  supposed  to  possess  virtues  in  certain  bowel 
affediions ;  they  are  prescribed  in  infa«ion  in  the  quantity  of 
half  a  teacnpfol  twice  daily.  Bormann  says  that  it  is  reputed 
to  bo  a  sovereign  remedy  for  dysentery. 

Description. — A  very  small  herbaceous  plant,  csdspitosei 
procumbent,  covered  with  adpressed  hairs;  leaves  ovate-oblongs 
subsessile,  less  than  4  inch  long;  peduncles  one-flowered,  a» 
long  as  the  leaf  or  longer;  flowers  of  a  beautful  deep  blue,  very 
small.     Common  everywhere  in  grassy  places. 

Chemical  composition.'--  Ether  separated  from  the  powdered 
herb  a  yellow  neutral  fat  of  the  consistence  of  vaseline.  The 
alcoholic  extract  contained  an  alkaloid  of  a  slightly  bitter  taste, 
and  afiording  no  colour  reactions  with  strong  minei*al  acids. 
An  organic  acid  of  a  deep  red  brown  colour  occurred  in  the 
water  extract,  and  formed  an  uncrystallizable  compound  with 
lead.     A  quantity  of  saline  matter  was  present  in  this  drug. 

SAKMUNIYA  or  BAZAR  SCAMMONY. 

This  substance  is  all  fictitious,  and  is  said  to  be  made  in 
Surat ;  nevertheless  it  was  for  many  years  purchased  by  the 
Medical  Store  Department  in  Bombay  under  the  impresBion 
that  it  was  genuine  Scammony  !  (See  Pharmacopmia  of  India^ 
p.  447.)  It  usually  occurs  in  irregular  fragments  of  a  bright 
green  colour,  somewhat  translucent  at  the  edges,  and  having 
a  resinous  fracture.  Rectified  spirit  dissolves  the  resin,  and 
leaves  a  residue  of  green  colouring  matter  and  gum  ;  the  for- 
EQOr  is  evidently  of  vegetable  origin. 
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Sometimes  a  black  Sakraunija  is  met  wi^h  ;  this  is  also 
spurioas^  and  is  resinous  in  taste  and  smell,  but  has  a  more 
earthy  appearance  than  the  green  variety.  Rectified  spirit  dfs- 
solves  out  a  quantity  of  resin,  and  leaves  a  black  residue 
whioh,  under  the  microscope,  is  seen  to  be  made  up  of  tufts  of 
vegetable  hairs,  numerous  small  carbonaceous  particles,  and 
small  irregular  crystalline  particles.  Treated  with  dilute  hydro- 
chloric acid  it  effervesces  feebly  after  a  short  time;  with  strong 
acid  it  effervesces  strongly  at  once^and  forms  a  green  solution. 

The  Persians  call  Scammony  Mahmndah*  Mir  Mohammad 
.Uusain  in  the  Mahhz  cm  gives  a  good  desoription  of  it  and  the 
plant  which  produces  it.  He  tells  us  that  artificial  Scammony 
is  made  from  the  juice  of  Caloiropis  gigantea^  mixed  with  the 
flour  of  a  kind  of  pulse  called  iu  Persian  '  Karaanah*  His 
account  of  the  uses  of  the  drug  does  not  differ  materially  from 
that  given  in  European  works,  with  the  exception  that  Rcam- 
mony  wlien  baked  is  said  to  lose  its  aperient  properties  and  to 
act  as  a  powerful  diuretic  The  baking  process  consists  in 
ancloBiDg  the  powdered  drag  iu  a  hmg^  and  th^n  placing  the 
bag'inside  an  apple  or  cpiince  wbich  hag  b^n  holI(>wed  oot  fbr 
the  pnrpoee,  the  apple  is  then  enclosed  in  dough  like  a  dump- 
liiig  and  baked  iu  an  oven. 


CRESSA  CRETICA,  Linn. 
Fig.— i^«w^  1^'^  ^'  183;  Sibth.  Fl.  Grcee.,  L  256. 

JJab. Throughout     India.       Common     on     the     West 

Coast. 

Vernacular. — Budravanti^  Budranti  {Hind.,  Beng.},  Ehardi, 
Chavel  (Mar.),  Una  (Guz.,  Bind.). 

History,  Uses,  &C. — This  plant  is  the    Rudantika  and 

Amrita-srava  of   Sanskrit   writers,   and   is  believed   to  exude 

moisture,  since  the  ground  in  its  neighbourhood  is  always  moist, 

and  ants  are  always  to  be   found  near  it.     Medicinally  it  ia 

11.-69 
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considered  to  be  exhilarating,  and  to  purify  the  blood  and  give 
tone  to  the  syBtera,  It  is  prescribed  in  decoction  as  a  toiiic; 
and  is  believed  to  possess  expectorant  and  antibiltoos  pfo- 
perties. 

C,  cretica  is  found  in  Greece,  and  is  supposed  to  be  the  first 
Jcind  Qi  MvKXU  mentioned  by  Dioscorides  (iii.,  144)  ;  it  is 
described  as  growjng  in  sandy  ground,  and  having  a  salt  taste, 
»nd  was  used  as  a  diuretic  and  to  disperse  swelling  and  phleg- 
matic humors.  Pa,uiu8  iEgineta  and  Pliny  also  mention  it 
Mahometan  physicians  copy  what  the  Greeks  have  said  about  the 
two  kinds  of  anthyllis,  but  give  no  Arabic  or  Persian  name  for 
the  drug,  and  those  who  have  written  in  India  do  not  identify 
it  with  the  Rudantika  of  the  Hindus.  It  appears  to  retain  its 
place  in  their  Materia  Medica  solely  because  of  its  repute  among 
the  Greeks. 

'  Description.— A  very  small,  shrubby,  diffaae  plant; 
leaves  ovate,  sessile,  very  small,  acute,  numerons,  i^by  of 
boary -pubescent ;  flowers  small,  white  or  pink,  sub-sesdile,  4« 
the  TSuportor  axils,  forming  a  many-flowered  head.  It  is  v^ry 
common:  in  rice  fields  about  Bombay  in  the  cold  weather,  and  ii 
much  used  by  gardeners  for  making  bouquets.  The  plant  bihs 
a  bitcej  and  valine  taste.  According  to  Betz&nd  Boxbnrgh 
th^  Indian  plant  differs  from  the  common  form  of  Ccretica  io 
having  4  seeds* 

Chemical  composition, -^The  plant  contains  an  alkaloid  solobte 
in  ether,  Whibh  foils  to  afford  any  Special  colour  reactions  f>i 
solution  is  not  precipitated  by  chromates.  It  is  not  bitter. 
There  is  nothing  else  in  the  plant  of  special  interest. 

AFTIMUN. 

This  is  the  Arabic  form  of  the  Greek  word  «fr»^w»M>^.  '*  ffrawitig 
on  thyme,"  a  name  applied  by  Dioscorides, to  a  plant  growing 
in  Cappidocia  and  Pamphylia,  which  was  used  for  purging  the 
body  of  pituitous  humors  and  black  bile,  (iv.  172).  His  de- 
scription of  it  is  so  unsatisfactory  that  it  is  doubtful  whether 


Digitized  by  VjOOQ IC 


GONVOLVVLACEM.  64^7 

^B  is  speaking  of  the  flowers  of  a  kind  of  j:ihyai9,  oir  pf  a 
parasitic  plaot  growing  on  thyme.  Pliny  (26,  35),  comr 
mences  by  speaking  of  Epithymon  a3  the  blossom  of  a  sort  of 
thyme  similar  to  Savory,  but  ends  by  saying — *'  Some 
persons,  again,  give  a  different  description  of  epitbyraon : 
according  to  them,  it  is  a  plant  without  a  root,  diminutive, 
and  bearing  a  flower  resembling  a  small  hood,  and  of  a  red 
colour.  '*  Epithymon  is  generally  identified  with  Cuscutd 
Ejfithyfnum^  Linn.,  the  Lesser  Dodder,  a  parasitic  plant  upon 
Heath,  Furze,  Thyme  and  other  small  shrubby  plants.  (See 
PI.  Br.  283;  PL  Dan.  t.  427.)  The  plant  used  medicinally  in 
India  as  Aftimun  is  imported  from  Persia,  and  appears  to  be  a 
larger  species,  probably  G.  europea,  Linn.,  which  is  a  native  of 
Europe  and  of  Western  and  Central  Asia.  Mahometan  physi- 
cians consider  this  drug  to  be  alterative  and  depurative,  a 
purge  for  bile  and  black  bile,  useful'  in  all  affections  of  the  brain 
such  as  fits,  melancholy,  insanity,  Ac.  They,  nlm  describe  it 
fts  oarmiuative ;  and  apply  it  locally  as  an  anodyne.  The 
author  of  the  Makkzatt-el'Admyii  devotes  a  whole  folio  page 
of  small  print  to  a  description  of  its  properties  and  uses.  Jn 
modern  medicine  the  different  species  ofCuscuta  are  no  longe,r 
used.  .   , 

Chemical  composition. -^In  addition  to  quercetin,  which  was 
present  in  large  amount,  and  resins,  an  ailkaloidal  principle 
was  isolated,  slightly  bitter,  soluble  in  ether,  bat  moref  easily 
dififlolved  by  ohloFoform.  This  alkaloid  (iid  not,  atfford 
any  special  colour  reactions.  We  provisionally  call  jt 
Cwscutine*         » 

KUSHOOTH,  v^lg.  KASOOS. 

Kushooth  i'^j^)  IS  the  Ar^Jnc  name  for  the  Dodders,  and 
from  it  have  been  derived  the  Greek  tcaaavOa  and  Latin  Cuscuta 
^  medifieval  writers.  • 

An  Arabian  poet  says:^— 
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"He  is  like  the   Kashooth;  for  he  has  neither  root,  leaves^  fra- 
grance, shade  or  fruit.'' 

In  the  Indian  bazars  the  name  is  applied  to  the  fruit  of  a 
species  of  Cuscuta,  imported  from  Persia,  and  also  called 
Tukm^i-hcuiB ;  it  is  mixed  with  the  •tnall  oblong  leaves  ^d 
spines  of  the  plant  upon  which  it  has  grown,  and  the  flowers 
and  portions  of  the  stem  may  often  be  found.  The  seeds  are 
four  in  number,  light  brown,  convex  on  one  side,  concave  on 
the  other,  and  enclosed  in  a  nearly  globular  capsule  aboht  Ibe 
size  of  a  radish  seed.  The  taste  js  bitter.  Mir  Mohammad 
Husain  identifies  this  drug  with  the  Amal-bel,  Akds-bel,  or 
ilmarZa^a  of  India,  and  describes  it  as  yellow,  growing  on  thorns 
and  other  ahruba,  and  as  having  a  very  small,  whitish  flQW^r, 
and  seeds  rather  smaller  than  radish  seeds,  nearly  round,  and  of 
a  reddish  yellow  colour.  Its  properties  are  described  as  much 
the  same  as  those  of  Aftimun.  The  plant  may  be  either 
C.  hyalina,  Roth.,  C,  chmensis^  Lam.,  or  (7.  planiflnra^  Tenore  ; 
possibly '  several  species  are  collected.  In  India  0.  reilexay 
Roxb.,  is  sometimes  used;  it  is  a  larger  plant,  and  has  larger 
,  f  ra<t  th«D  the  imported  article. 

Ghemical  eompositioyi. — In  addition  to  quercitrin,  we  sepa- 
rated a  bitter  and  glacosidal  resin,  insoluble  ia  ether,  'but 
,  liable  in  amylic  alcohol,  and  also  somewiiat  soluble  in  water. 
With  basic  acetate  of  Imd,  after  the  solution  of  the  rosin  in 
alkalies,  a  light  yellow  predipitate  was  afforded ;  but  when  die 
aJkalme  soltttion  wa«  expased  to  air,  the  precipitate  with  basic 
l^ad  was  of  the  colour  of  ohromate  of  silver.*  An  alkaloidal 
principle  was  also  present  in  traces  which  &iled  to  give  any 
special. colonr  reactions*  The  presence  of  a  principle  in  traces 
possessing  a  naarked  rhabarb-like  odoor  was  detected;  thi^ 
principle  did  not  appear  to  eaistrea/dy  formed  in  the  seeds,  but 
WS.S  a  product  of  the  action  of  dilate  acids  on  an  uadeterqiined 
principle :  it  was  soluble  in  ether  and  benrole.  Astringsent 
matter  Wording  a  plnm*-colottred  precipitate  with  basic  acetate 
of  lead  was  also  present ;  as  ^ell  as  wax,  and  a  certain  axnotint 
of  oil. 
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SOLANACE^ 
SOLANUM  NIGRUM,  Linn. 

Fig.— .FFi^/it  Ic.  t.  344,-  Jacq.  PL  Rar.  it.,  t.  886;  Rh^ede, 
Hort.  Mai.  X.,  t.  73.  Garden  Nightshade'(2E^.),  Morelle  noire 
(Pr.). 

Hab* — Throughout  India  and  Ceylon,  All  temperate  and 
tropical  parts  of  the  world.     The  herb  in  fruit. 

SOLANUM  DULCAMARA,  hinn. 

Fig. —  BentL  and  Tt-im.  t.  1 90.  Bitter*Bweet  Nightshade 
(Bng,)y  Douce  am&re,  Vigne  vierge  (Fr.). 

Hab, —  Temperate  W.  Himalaya,  Europe,  Central  Asia, 
The  herb  in  fruit. 

V^maeular.^S.  nigrum:  Makoi,  Gurkamai(Fi^.),  Kik^ 
machi  (Beng*),  Kamuni  (Mar.),  Piludu  {GuZ'),  Manatta-kili- 
(Tam.y  MaL),  Kinchi-chettu,  Kamauchi-chettu  (TeL),  Kfinchi, 
Ganike  (Can,),     S,  dulcamara:  Inab-es-salib  {Ind,  Bazars), 

History^  Uses,  Sec — The  Sanskrit  names  Kaka-michi* 
Kikamafca,  Dhvanksha-machi,  Jaghana-phala  and  Kiokini  are 
probably  ap'plicable  to  both  of  these  plants;  whilst  the  v^erna^ 
enfe,r  names,  with  the  exception  perhaps  of  the  Em<3i^  are  only 
applicabie  to  8.  mgrum.  In  the  Nighantas  the  drog  is  de- 
soribed  as  emollient^  hot^  sweety  strengthening)  cardiaoal  and 
altorative ;  a  useful  remedy  in  dropsy,  skin  diseases,  piles,  fever^ 
gonorrhoea,  and  inflammatory  swellings.  In  a  preparajtioa 
called  Hridayarrnxvarasa  it  is  combined  with  mercury  and 
sulphide  of  copper  as  a  remedy  in  heart  disease.  In  India  at 
the  present  time  8*  nigruim  is  in  general  repute  as 
a  remedy  for  skin  diseases,  and  as  a  local  application  -  to 
rheumatic  and  gouty  joints.  It  i&  also  valued  as  a  diuretic: 
Under  the  name  crrpvx^s  or  rpvx^^  the  Greek  physicians  describe 
several  Solanaceous  plants,  one  of  which,  the  irrpvxvos  Kf/fwaios  or 
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^'Garden  nightshade  ^'  of  Dioacoridos  (iv.C9)  appears  4o  agree 
well  with  8,  nigrum.  He  distinctly  states  that  i^maj  be  eotea 
without  dauger,  anddeaoribes  it  as  very  cooling  whether  applied 
externally  or  administered  internally.  It  appears  to  hare  been 
used  chiefly  by  the  Greeks  as  a  local  application  to  inflamed 
piurte. 

Haji  Zein^eUAtt^r,  ander  the  name  of  Inal>>eth*thfilib,  *^  fox's 
grapes,"  in  Persian  Rdbah-fcurbak,  and  Sag-angur  **  dog's 
grapes/'  describes  a  kind  of  nightshade  with  yellowish  red  berries 
havingsimilar  properties^  which  he  also  says  is  nsefnlindropey  as 
a  diuretic;  he  conclades  with  a  caution  against  the  use  of  another 
kind  with  black  berries  which  oaoses  delirium  uid  is  highly 
poisonous.  In  cases  of  poisoning  by  the  latter  plant  he  directs 
an  emetic  to  be  administered,  and  milk^  or  honey  and  w^ter 
with  aniseed  and  bitter  almonds  to  be  given.  Most  Arabian 
Bad  Persian  writers  on  Materia  Mediija  describe  the  four  kinds 
of  irrpvxvos  mentioned  by  Dioscorides  as  varieties  of  Inab^eth- 
thalib,  and  copy  from  Greek  writers,  but  they  only  appear  to 
have  used  the  first  and  second  kinds  medicinally,  viz.,  iSoZ^nttm 
nigrum  or  dulcamara^  and  Physalis  AI kekengi^  commonlj  knowa 
as  K&kanaj.  The  Inab-eth-th61ib  of  the  present  day,  imported 
from  Persia,  consists  entirely  of  the  red  berries  of  iS.  dulcamara. 
In  India  the  juice  of  8,  nigrum  is  given  in  doses  of  from  6  to  8 
ounces  in  the  treatment  of  chronic  enlargements  of  the  liv^r, 
and  is  considered  a  valuable  alterative  and  diuretic.  The  juicci 
after  expression  is  warmed  in  an  eartheu  vessel  until  it  Iqpes 
its  green  colour  and  becomes  reddish  brown ;  when  cool  it  i8 
Btrained  and  administered  in  the  morning.  It  is  said  to  act  n^ 
a  hydrogogue  cathartic  and  diuretic.  Mr.  M.  Sheriff  in  his  Sup- 
plement to  the  Pharmaci^pwia  of  India  speaks  very  favourably 
of  it  when  used  in  this  way.  In  smaller  doses  (1  to  2of»s.)  it  h 
a  valuable  alterative  in  chronic  skin  diseases,  such  as  psoriasiB. 
In  the  Concan  the  young  shoots  are  cooked  as  a  vegetable  and 
given  in  these  diseases.  Ih,  D.  B,  Master  of  JB^mb«y  informs 
us  that  he  has  seen  them  used  with  great  succesQ  in  p^ri^^i 
J^oureiro  states  that  the  ^lerb  is  anodyne,  apd  phpuld  be.,  iged 
Wjth  c»iitipn  i  he  npt^ices  its  use  ex^fceraally  ,to  aUay.   p^^,^hfi 
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phystologioal  aotioti  of  solAtiiney  the  active  principle  of  this  pklit, 
bad  been  investigated  by  Max  Perles  {Ceniralbl.  f,  Klin.  Med. 
1890,  No.  2 ) ,  who  foand  its  action  npcin  amseboids,  inibsoiaa  and 
eiltated  epitheliam  oelk  to  b«  tbiU;  of  a  powBrfhl  protophsinio 
|KM8CHi.  A  solution  oomtaiiiiQg  less  ihan  I  per  cent,  prevented 
the  growth  of  bacteria;  a  very  dilate  solution  added  to  blood 
accelerated  coagnlation>  whilst  a  stronger  solation  (1  per  cettt.) 
prevented  coagolation  and  partially  dissd  ved  the  red  corposeles  i 
left  for  some  boars  in  contact  with  hsQmoglobin  it  oonvertod 
it  into  rednced  faaamoglobin,  bnt  not  into  methfemoglobin*  In 
cold-blooded  animals  solanine  prodaced  paralysis  of  the  central 
nervous  system,  acting  fiist  on  the  brain  and  afterwards  on  the 
spinal  cord,  and  finally  paratysing  the  heart  muscle.  Looally 
applied  solanine  produced  destructive  changes  in  mnsoular 
tiMoe,  causing  paralysis  and  obliteration  of  tran»verse«triation^ 
while  the  nerves,  which  were  at  first  excited,  finally  became 
paralysed.  ' 

Intra ven6us*injections  of  solanine  in  warm-blooded  animals 
caused  violent  tremblings,  soon  followed  by  clonic  spasms  *<jf 
the  muscles  of  the  jaw,  nape  of  the  neck  and  back,  and  after- 
wards by  paralysi.^  of  the  cenfcral  nervous  system. 

The  temperature  changes  in  poisoning  by  solanine  were  foun^ 
to  indicate  very  exactly  the  gravity  of  the  case,  the  minimum 
of  temperature  corresponding  with  the  maximum  of  danger. 
The  dyspnoea  which  was  observed  in  all  the  cases  is  attributable 
partly  to  the  disturbance  of  the  circulation  and  partly  to  thd 
blood  changes  which  have  been  already  noticed- 

,  The  pa8hnH>rbem  examination  of  animals  poisoned  by  solanine 
shewed  a  conditioii  similar  to  the  enteritis  of  typhoid  fever,^ 
with  here  and  thei?e  hoemorrhagic  extravasations  into  the 
intestinal  waU/i..  The  kidneys  presented  lesions  similar  to 
those  seeu  in  acute  3aephriti»,  with  infarction  of  the  renal  tiibea. 

Intm-periton^l  injections  of  solanine  caused  ii)Bemonl«gic 
peritOftltts  with^xtidatton. 

Moderate  subcutaneous  injections  produced  little  effect,  but 
if  insuMcientin  quantity  to  Ibe  poisonous,  the  symptom'^  Already 
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described  were  observed,  and  the  temperature  fell  as  low  as 
3P-6  0. 

The  fatal  dose  of  solanine  administered  by  the  stomach  is  'SO 
gram,  per  kik)  body  weight;  death  takes  place  in  12  hours. 

In  dogs  injections  into  the  stomach  cause  violent  vomiting, 
which  interferes  with  the  absorption  of  the  poison. 

Solanidine  has  similar  properties,  but  is  much  less  active 
than  solanine;  it  has  no  local  irritant  action.  The  author 
classes  these  substances  with  the  sapotoxins,  such  as  quillaic 
acid,  sapotoxin,  senegin,  cyclamin,  &c. 

Description. —  8^  nigrum  is  an  erect  annual  or  biennial, 
stem  angled)  with  spreading  or  diffuse  branches,  one  to  three 
feet  high,  glabrous,  or  pubescent,  with  simple*  hairs,  without 
prickles,  but  the  angles  of  the  stem  sometimes  raised  and  smooth 
or  rough,  with  prominent  iubercles;  leaves  petiolate,  ovate- 
oblong,  attenuated  at  both  ends,  1  to  3  inches  long,  entire  or 
repandly  toothed;  flowers  small  and  white,  in  little  cymes, 
contracted  into  umbels  on  a  common  peduncle,  from  very  short 
to  nearly  an  inch  long ;  calyx  5-toothed  or  lobed  to  the  middle ; 
corolla  deeply  lobed,  3  to  4  lines  in  diameter;  anthers  very 
pbtnse  and  short,  opening  in  terminal  slits,  which  are  often 
continued  down  the  sides ;  berry  small,  globular,  usually  nearly 
black,  but  sometimes  yellow  or  dingy  red. 
.  8,  dulcamara  is  a  woody  scandent  plant,  with  numerous 
glabrous  or  sparingly  pubescent  branches,  leaves  ovate  or 
oblongi  snbentire,  lobed  or  lyrate,  peduncles  extra-axillary; 
cymes  laxly  panicled;  calyx-teeth  small,  obtuse ;  corolla  purple. 

The  berries  are  i  inch  in  diameter,  globose,  red;  seeds 
numerous,  ^^  inch  in  diameter,  smooth.  The  fresh  plant  has  a 
fetid  odour,  which  it  loses  when  dried.  Taste  at  first  bitter, 
afterwards  sweetish. 

Chemical  composition. —  The  most  important  constitu<ant  <rf 
iS.  nigrum  is  Solanine,  which  was  discovered  in  the  berries  by 
Besfosses  in  1821.  This  base  has  been  represented  by  varioos 
formnlas.     Zwenger  and  Kind's  analyses  lead  to  the  formula 
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C*m^^tfO^;  according  to  Kletzinsky  it  is  C^'H'^NO'.  A. 
Hilger  from  recent  analyses  assigns  to  it  the  formula 
g42j£s»2jo>'*,  and  to  Solanidine,  obtained'from  it  by  boiling  with 
dilute  aoids^  the  formula  C*^H**NO%  while  Zwenger  and 
Kind  assign  to  solanidine  the  formula  C"  H*^  NO  and  repre- 
sent its  formatdoa  aa  bdng  doe  to  the  assimilation  of  30H*  by 
solanine^  and  its  resolution  into  solanidine  and  3  molecules 
of  glucose.  Solanine  forms  delicate  colourless,  silky  needles, 
appearing  under  the  microscope  as  four-sided  rectangular 
prisms.  ( Zwenger  and  Kind ;  Payen  and  Che vallier . )  It  turns 
yellow  when  heated,  and  melts  at  235°  C.  (Zwenger  and  Kind.) 
It  is  inodorous  and  tastes  faintly  bitter  and  somewhat  acrid. 
{GmeKn  Handb.  xriii.  90 ;  Watt,  Met  ofChem.  viuL  1807.)  U. 
B.  Wotezal  (M90)  has  published  an  elaborate  paper  on  the 
DistribtUion  of  Solanine  mnd  ittt  Mioroehsmieal  BeacHons  in 
Russian,  from  which  we  extract  the  following  : — 

"Solanine  was  found  in  nine  species  of  Solatium  and  three  of 
Scopolia.  In  the  tubers  it  is  found  chiefly  in  the  neighbour- 
hood of  the  '  eyes.'  In  the  vegetative  portions  it  occurs  in 
greatest  abundance  in  the  young  tissues,  and  in  the  mature 
tissues  it  is  usually  entirely  wanting  except  in  the  neighbour- 
hood of  the  buds,  and  of  the  origin  of  the  roots.  In  the  floral 
organs  the  reverse  is  the  case,  the  quantity  of  solanine  increasing 
for  a  time  in  both  calyx  and  corolla  as  the  flower  opens,  but 
ultimately  disappearing  from  these  organs,  while  it  continues  to 
increase  in  the  green  unripe  fruit,  diminishing  again  when  the 
fruit  is  ripe,  and  being  then  localized  chiefly  in  the  peripheral 
layers.  The  seat  of  the  solanine  is  the  cell  cavity,  where  it 
occurs  in  the  form  of  a  soluble  salt,  and  from  which  also  it 
penetrates  the  cell  wall  by  diffusion. 

The  author  regards  solanine  as  a  product  neither  of  primary 
synthesis  nor  of  disorganization,  nor  as  a  secretion  or  excretion, 
tior  as  a  reserve  substance,  nor  as  a  transporting  form  like 
asparagin,  but  as  an  rntermedi(rte  stage  in  the  series  of  chemical 
changes  which  the  already  forward  plastic  substances .  undergo 
in  the  living  cell.  In  the  flowers  and  unripe  fruits  it  undoubt- 
n.-70 
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edly  also    serves  as    a    protection    against    consamption  by 
animals. 

Wotezal  fiads  only  three  trustworthy  tests  for  the  presence  of 
solaninc,  viz.: — (1)  Mandalin's  vanadin-sulphuric  acid,  i.e^  1 
part  of  ammonia-metavanadinate  in  1000  parts  of  tri^hydrated 
sulphuric  acid  (H'S0*+2H»0).  The  test  is  one  of  extra- 
ordinary delicacy;  if  the  preparation  contain  solanine,  ifc 
^oos  through  tho  following  series  of  colours :— yellow,  orsuige- 
rod,  purple-rod,  brown,  pure  red,  violet,  blue-green,  and 
then  disappears  altogether.  (2)  Brandt's  reagent :  0*3  gram 
sodium  solonate  in  a  mixture  of  8  c.c.  of  water  and  6  c.c. 
of  pure  sulphuric  acid.  If  the  preparation  containing  solanine 
is  first  warmed,  then,  on  cooling,  it  becomes  first  violet-red, 
then  orange-red  and  yellow-brown,  the  colour  finally  disap- 
poaring.  (3)  Pure  sulphuric  acid  as  a  macro-chemical  reagent, 
but  this  test  has  no  advantage  over  the  other  two.  (Pharm. 
Jonrn.y  July  1890.) 

Prof.  E.  Schmidt  and  Mr.  Schutto  (AfoiK  Ztg.,  1890,  501,) 
have  recently  reported  that  they  have  found  small  quantities  of 
an  alkaloid  having  tho  property  of  dilating  the  pupil  in  S. 
nigrum,  Solanine  has  also  boen  obtained  from  8.  dulcamara 
along  with  a  glucoside  DuleamaAn.  Dulcamarine  was  tho  name 
given  by  Wittstoin  to  a  nitrogenous  substance  which  he  obtain- 
ed from  tho  stalks  of  S,  dulcamara.  This  substance  has  been 
farther  examined  by  Geissler  (Arch,  Pharm.  (3)  vii.  289),  who, 
by  treating  it  with  ammonia,  has  freed  it  from  a  nitrogenous 
impurity,  and  by  converting  tlie  remaining  substance  into  a  lead 
compound,  and  decomposing  the  latter  with  hydrogen  sul- 
phide, has  obtained  a  pure  non-azotisod  body  having  the 
composition  C^^H^^O*^.  This  dulcamarin  is  amorphous, 
tastes  bitter  at  first,  afterwards  persistently  sweet,  dissolves  ia 
alcohol  and  acetic  ether,  and  is  precipitated  by  basic  lead 
acetate,  yielding  the  compounds  C"H"PbO'*'  +  3H«0  and 
C"ll"  PbO»*'  +  5U''0. 

By  the  action  of  dilute  acids,  dulcamarin  is  resolved  into 
glucose  and  a  resinous  compound  C**H''(y,  called  diilcamareHH, 
{Watt,  Diet,  ofChcm.  viii.  694.) 
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T&xtcoloTf  \j , — Cases  of  poisoning  from  eating  the  berries  of 
S.  dalcattt^jira,  8.  nignim^  and  S.  ttch^rosiftn  (the  potato)  havo 
occasionally  hoen  recorded  in  Europe,  and  it  is  also  on  record 
that  the  germinating  tubers  of  the  potato,  have  given  rise  to 
symptoms  of  poisoning.  It  would  appear^  however,  that  the 
process  of  cooking  renders  all  those  plants  innocuous,  or  nearly  so, 
OS  the  herb  of  ^.  ni^um  is  used  in  India  as  a  vegetable.  Burton 
Brown  {Punjab  Poigons)  records  the  death  of  three  children 
after  oa ting  the  berries  of  ^.  nvjrftmythQ  symptoms  observed 
were,  a  feeling  of  sickness  followed  b/  vomiting,  pain  in  the 
belly  and  intense  thirst,  pupils  dilated,  with  impaired  vision, 
headache,  giddiness,  delirium,  purging  and  convulsions,  sleep 
ending  in  coma. 

Commerce. — The  di-ied  fruit  of  8,  dulcamaraj  known  as 
Anab-us-salib  in  Bombay,  comes  fi-om  Persia.  Value,  Re.  | 
per  lb. 

S.  tiujrumis  a  common  weed  everywhere  on  cultivated  ground. 
The  dried  fruit  is  met  with  iu  the  shops  in  many  parts  of  the 
country. 

SOLANUM  INDICUM,itn//. 

Fig.— Wight  Ic,  L  346;  Uhmle,  HorU  MaL  ii.,  f.  3il 

Hab. — Throughout  India.     The  fruit  and  root. 

Vernacular, — Bari-khatfii,  Birhatta,  Barhanta  (llmil,)^  By- 
akura  {Beng.),  Dorli,  Mothi-ringani  (Mar,),  Ubhi-ringan 
{Ouz.),  MuUi,  Pappara-muUi  {Tarn,),  Tellamulaka  (Tr/.), 
Cheruchunta  (Mah),  GuUa  (Can.). 

History,  Uses,  &C. — This  plant  is  of  importance  in 
Hindu  medicine  as  the  source  of  one  of  the  drugs  roqaircd  for 
the  preparation  of  the  Dasamnla  Kvatha.  Ii\  the  Nighantas  it 
bears  the  Sanskrit  names  of  Bhantaki,  Vrihati,  Mahati,  **  largo 
eggplant/'  Vartaki,Mahotika,&c.;  and  is  described  as  cardiacal, 
aphrodisiacal,  astringent,  carminative  and  resolvent;  useful  in 
asthma,  cough,  chronic  fcbriloaffectioHS,  colic,  flatulence,  worms, 
&c.    The  author   of  the   Makhzan-eUadwifja  notices  it   under 


Digitized  by  VjOOQ IC 


558  80LANAGEM 

the  mune  of  Biriiatta,  and  repeats  what  the  Hindu  writers  Bay 
shout  it.  Ghakradatta  gives  the  following  prescription  ae  nsefid 
in  bronchitis  with  fever :  Take  of  the  roots  of  3.  indfieumy  8* 
9$antiiocarptim,  8ida  cordifolia,  and  Justieia  Adhaioda  one  parti 
raisins  one  part^  and  prepare  a  decoction  in  the  usual  manner. 
Rheede  notices  its  use  in  Malabar^  and  Ainslie  (ii«^  207) 
remarks  that  the  root  has  little  sensible  taste  or  smell)  bat  is 
amongst  the  medicines  which  are  prescribed  in  cases  of  dysnria 
and  ischuria  in  decoction  to  the  quantity  of  half  a  teacupftil 
twice  daily.  He  also  notices  that  Horsfield  in  bis  account  pf 
Java  medicinal  plants  says,  that  the  root  taken  intoEmaliy, 
possesses  strongly  exciting  qualities^  and  that  Bumphios  states 
tbat  it  is  employed  in  difficult  parturition.  The  buries,  which 
are  bitter^  are  sometimes  cooked  and  eaten  by  the  natives  ot 
India  as  a  vegetable* 

Description. — ^Trunk  triding,  but  the  branches  are  nu- 
merous, ligneous,  and  perennial^  forming  a  large,  very  ramous 
dhrub  of  several  feet  in  height,  armod  with  numerous,  very  acute, 
somewhat  recurved  spines,  the  young  parts  are  downy;  leaves 
solitary,  or  in  pairs,  petioled,  ovato-lobate,  downy,  and  armed 
with  a  few  straight  spines  on  both  sides,  from  2  to  4  inches 
long ;  racemes  between,  or  opposite  to  the  leav'es,  supportmg 
several  long-pedioelled,  raiddle-sizod,  pale  blue  flowers ;  calyx 
deeply  5*cleft,  armed;  berries  erect,  round,  smooth,  size 
of  a  marrowfat  pea ;  while  immature  variegated  with  deeper 
and  lighter  green;  when  ripe,  with  deep  orange  yellow. 
(Eoxh.) 

Chemical  compo8Uion.^^200  grams  of  the  fruits  were  found 
to  consist  of  58  grams  of  pericarps  and  142  grams  of  seeds* 
These  were  powdered  and  examined  separately,  and  had  the 
following  composition — 

Pericarps.  Seeds. 

Ethereal  extract    *9  18-6 

Alcoholic     „ 5-8  10-1 

Aqueous      „  13-8  22-9 

Mineral  matter 11*2  7*7 
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The  pericar|)8  oontained  a  yeUow  wax-like  prisciple  meltiog 
tiX4A^y  a  trace  of  an  alkaloid  answering  to  solaniiie^  and  a  quan* 
tity  of  ammonia  combined  as  an  ammonium  6alt.  Tbe  leeds 
afforded  13*6  per  cent,  of  a  yellow  oil  having  a  specific  gravity 
of*9273.  After  saponification  of  the  oU  by  aboholic  potash, 
the  free  fatty  acids  were  liberated  and  found  to  consist  mainly 
of  oleic  acid»  and  on  standing  in  a  cool  place  for  several  days, 
some  white  crystals  separated  out/  having  a  melting  point 
approximating  that  of  myristic  acid.  An  alkaloid  was  present 
ii\the  seeds  which  could  not  be  referred  satisfactorily  to  sola* 
nine,  and  it  was  associated  with  a  glncosidal  principle  giving 
a  pnrple-coloored  solution  with  sulphuric  acid.  The  seeds  like 
the  pericarps  oontained  an  ammonium  salt,  and  both  portions  of 
the  fruit  gave  o£E  strongly  alkaline  fumes  on  burning,  and  in 
which  ammonia  was  easily  detected.  The  fruits  when  dried 
and  kept  for  some  time  are  almost  tasteless  compared  with 
their  bitterness  and  acridity  when  fresh,  and  it  would  conse« 
quently  appear  that  the  alkaloids  solanine  and  solanidine,  be- 
come decomposed  with  the  production  of  ammonia  and  other 
substances. 

SOLANUM  XANTHOCARPtJM,^^Ara^.efTrencf/. 

Fig. — Schrad,  et  Wendl  8ert.  Hanov^  u  8,  t*  2  ;  Jacq^.  Ic^ 
Bar.  ii*,  <*  882  ;  Wight  le.,  U  140L  Syn.— S-  Jacquinu 

Hab. — Throtighout  India.    Theplfent. 

Vernacular, — Laghu-khatfii,  Bhatkatya,  Bhu  mi-ringani 
(Hind,),  Kdntakiri  {Beng.),  Bhui-ringani^  Kfinte-ringani 
(ifar.),  Patha-ringani  (Ouz.),  Kandau-kattiri  {Tom.),  Vakudu, 
Nelamnlaka  (Tel),  NelaguUa  (Can.),  Kantam-kattiri  (Mai). 

History,  Uses,  &C« — ^This  plant  is  of  importance  in 
Hindu  medicine^  as  its  root  is  one  of  the  Dasamula  or  '^  ten 
roots"  so  often  prescribed  in  decoction  by  their  physicians. 
(See  Trihulue  terrestris.)  In  the  Nighantas  it  is  called  Kan- 
takara  and  Kantakini,  *Hhorny";  Nidigdhika,  *' clinging"; 
Vydghri,  "tigress/';   and    Dush-pradarshani,  "which  cannot 
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be  toQcbed "  ;  and  is  doseribed  as  aperient,  pangent,  bitter, 
4lig^stive,  diaretic,  alterative,  astringent  and  antbelmintic; 
nsef ul  in  fever,  ooagh,  asthma,  flatulence,  costivenees  and  heart 
disease*  tt  is  also  thought  to  promote  conception  in  the 
Female,  In  practice  the  drug  is  generally  combined  with  other 
expectorants,  demulcents  and  aromatics. 

The  following  proscription  from  the  Bhavaprakasha  is  quoted 
in  *'  Datt's  Hindu  Materia  Medica"  : — KantahiryavileliOj  or 
electuary  of  S.  Jacquini.  Take  of  Kant^kdri  12^  seors,  water 
64  seerSi  boil  till  reduced  to  one*fourth  and  strain.  Boil  tbe 
strained  decoction  till  reduced  to  the  consistence  of  a  fluid 
extract,  and  add  to  it  the  following  substances  in  fine  powder, 
namely,  Tinospora  cordifoKa,  Piper  Chaba,  Plumbago  zeylankay 
Cyjperu8  rotundus,  Tthus  Kakrasingi,  long  pepper,  blck^k  pepper, 
ginger,  Alhagi  maurortim,  Clerodendrvn  Siphonanthus,  Vanda 
Bwsburghiiy  and  Zedoary  root,  each  8  tol4s,  sugar  2  i  seers, 
sesamnm  oil  and  clarified  butter  each  one  seer.  Boil  together 
until  reduced  to  the  proper  consistence.  Lastly,  add  honey 
one  seer,  bamboo  manna  and  long  pepper  in  fine  powder  each 
half  a  seer. 

This  electuary  is  given  to  allay  oough.  The  drug  is  also 
used  in  decoction  with  long  pepper  and  honey,  and  with  salt 
and  asatetida  for  asthma. 

Mahometan  writers,  under  the  Arabic  name  of  Hadak,  or 
the  Persian  B4dinj4n-i-barri  (wild  egg  plant),  mention  three 
kinds  of  Solanum,  having  somewhat  similar  properties.  Their 
small  kind)  or  HejaRi,  appears  to  bo  the  Solatium  xanthocarpum, 
^hich  they  recommend  in  asthma,  cough,  dysuria,  catarrhal 
fever,  leprosy,  costiveness  and  stone  in  the  bladder.  Under 
the  name  of  Cundunghatrievayr,  Ainslie  (ii.  90)  notices  the  use 
of  this  drug  in  Southern  India  as  an  expectorant.  The  st<ems» 
flowers,  and  fruit,  according  to  Dr.  Wilson  {Calcutta  Med. 
Phys.  Trans.,  Vol.  II.,  p.  406),  are  bitter  and  carminative,  and 
are  prescribed  in  those  forms  of  Ignipeditis,  which  are  attended 
with  a  vesicular,  watery  eruptiou.  Fumigations '  with  the 
vapour  of  the  burning  seods  .of  thiis  plant,  are  in  high  repute 
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in  the  cure  of  toothache;  they  are  smoked  in  a  cfeiZam  like 
tobacco  and  the  nativos  have  the  idea  that  the  stnoke  kills 
the  insects  which  they  suppose  cause  the  pain.  The  ancients 
used  the  seeds  of  Henbane  in  the  same  way.  {8crib.  Comp. 
54*)  They  act  as  a  powerful  sialogogne,  and  thus  afford 
relief.  (Phar.  of  India,  p.  181.)  In  the  Concan  2  tolas  of 
the  juice  of  the  fresh  plant,  with  2  tolas  of  Hemidesmus  juice, 
are  given  in  whey  as  a  diuretic,  and  the  root  with  chiretta  and 
ginger  is  given  in  decoction  as  a  febrifuge.  Di*.  Peters,  of  the 
Bombay  Medical  Service,  informs  us  that  in  Bengal  the  plant 
is  much  used  as  a  diuretic  in  dropsy. 

Description. — ^Boot  at  least  biennial ;  stem  none,  but  se- 
veral flexuose,  ramous  branches,  spreading  close  on  the  ground, 
for  an  extent  of  some  foet,  often  striking  root  at  the  insertion 
of  the  leaves;  angular,  nearly  void  of  pubescence ;  leaves  fro«» 
quently  in  pairs,  oblong,  pinnatifid,  or  laciniate,  smooth,  but 
armed  on  both  sides  with  long,  strong,  straight  spines  ; 
racemes  between  the  leaves,  and  almost  as  long,  bearing  4  to  6 
alternate,  pedicelled,  large,  bright  blue  flowers ;  calyx  armed 
with  straight  spines ;  berries  spherical,  size  of  a  large  goose- 
berry, very  smooth,  drooping,  while  immatnre  variegated  with 
green  and  white,  when  ripe  with  different  shades  of  yellow 
only.— (i2oa;6.) 

Chemical  composition, — The  fruits  of  this  plant  were  found  on 
analysis  to  have  a  similar  composition  to  those  of  the  previous 
article,  except  that  in  this  case  the  fruits  were  examined  in  a 
fresh  condition,  and  the  solanine  reactions  of  the  alkaloid  and 
the  almost  entire  absence  of  ammonia  were  noticed.  The  dried 
leaves  left  20*74  per  cent,  of  ash  when  burnt,  and  contained 
traces  of  an  alkaloid,  and  an  astringent  organic  acid  giving  a 
^reen  precipitate  with  ferric  salts. 

S.  trilobatum,  Linn.,  Wight  Ic,  t.  854,  is  mentioned  by 
Ainslie  as  being  used  medicinally  in  Southern  India.  H6 
says: — '^  The  root,  leaves  and  tender  shoots  of  this  creeper,  are  all 
used  in  medicine  by  the  Tamools ;  the  two  first,  which  are  bitter, 
are  occasionally  prescribed  in  consumptive  cases  in  the  form  of 
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eleetnary,  decocfcion,  or  powder;  of  the  electuary  «  teMpooo&l 
and  a  half  are  given  twiee  daily/'  (t£at  Ind.  vl^'4Q1.)-\^ 
.  appears  to  be  used  aa  a  sabetitute  for  8.  xanihoccurpum*  -  TW 
medkrinal  naeof  S.  verbascifolium,  S;  tOTVUm  and  Si 
ferox  h^  also  been  recorded,  and  it  seems  probable  that  Avie 
Nightshades  are  often  mistaken  by  ignorant  people  for  the 
officinal  plants* 

PHYSALIS  ALKEKENGI,  Linn. 

Winter  Cherry  (Eng.),  Coqaeret,  Coqnerelle  (Pr.). 

Hab. — Persia,  Southern  Europe.     The  fruit. 
Vernacular. — K^knaj  {Arab.,  Ind,  Bazars). 

HiiStory,  Uses^  &C. — Thisplantappearsto  bethe^^p^x^f 
&kmcu(^6f  of  the  Greeks,  which  they  also  called  ^vimXts  or  ^wniXXts^ 
and  ^he  Vesioaria  or  Halicacabns  of  the  Romans ;  it  was  snp*- 
posed  to  cure  diseases  of  the  bkdder.  It  is  the  Kikanah  of  the 
Perstane  ^nd  K^kanaj  of  the  Arabs,  It  also  bears  the  names 
bf  Kachuman,  and  Ardsak-pas-i-pardah,  or*'  bride  behind'  the 
curtain/*  in  Persia;  the  Sanskrit  name  is  said  to  be  B^japu- 
trika, 

Abu  Hanifeh,  author  of  the  BooTc  of  Plants,  says  of  Kaka- 
naj : — '*  It  is  of  the  Agha)ath  and  is  a  plant  resembling  the 
Harmal  {Peganum  Harmala),  except  that  it  is  taller,  \yith 
round  branches,  and  having  capsules  (/•^■•t)  like  those  of 
Harma) ;  it  has  also  berri<^s  intensely  red,  like  beads  of  corne- 
lian, etoailer  than  the  Nabik  {Zii^phtta  Spina-ChrisH)  ^ni 
larger  than  the  currant,  and  people  ^ekout  the  leaves  tberieef 
that  have  not  been  rendered  foraminous^  which  lea^s  »re 
then  bruised  and  used  beneficially  as  a  dressing  for  maladies 
attended  with  pain."  Other  names  for  the  fruit  are  Jouz-el* 
^arj  and  Habb-el-lahv,  which  indicate  that  they  are  thought 
,to  be  possessed  of  intoxicating  properties. 

Mahometan  physicians  descril^e  it  as  diuretic^  alterative  and 
anthelmintic;  and  recomuitend  it  in  skin  diseases,  rheum^ktiin^ 
jaundice  apd  urinary  affections.     It.  i$  said  .to  proyaat  coar 
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ception  if  given  to  woiaen  ailer  raenstraaiion.  Large  dosed 
are  tfaoagbt  to  be  narcotic.  Externally  it  is  applied  to  pro- 
mote the  absorption  of  tumours^  boik^  oarbanoles,  &e.  LaviUe's 
gout  piUs  consist  ot  15  parts  of  extract  of  Alkekengi  and  6 
pjyrts  of  silicate  of  soda.  Four  to  ten  5'grain  pills  are  takeii 
daily. 

Description. — The  fruit  is  about  the  size,  shape  and 
colour  of  a  small  dried  cherry,  skin  smooth  and  shining,  red- 
dish brown,  much  shrivelled ;  it  contains  a  large  number  of 
flattened,  reniform  seeds  of  a  light  brown  colour,  and  smaller 
than  those  of  Withania  coagulans;  these  are  sticky  from  the 
presence  of  a  small  quantity  of  brown  pulp,  which  has  a  fruity 
odour. 

Chemical  composition. — Dessaignes  and  Obautard  (Nj  J. 
Pharm.  21,  24)  found  sugar  and  citric  aoid  in  th^e  berries^  and 
in  the  leaves  and  calyx  an  amorphous  bitter  principle,  Physalin, 
Qt«Qi«Q9^  which  is  obtained  as  a  whitish  powdor  on  agitating 
the  cold  aqueous  infusion  with  chloroform,  and  is  soluble  ia 
alcohol,  but  sparingly  so  in  ether,  cold  water  and  diluted 
acids.  {Omelin,  Handb.  zvL,  191.) 

PHYSALIS  MINIMA,  Linn. 

Fig.— Rheede  Hoit  Mai.  ar.  it.  70,  71. 

Hab, — Throughout  India.     The  plant  in  fruit. 

FemocuZar.— •Tulati-pati(jfft?Mi.),  E&knaj  (Pt^»/.),  Ban*tepa- 
riya,  Tekfiri  {Bang.),  Thanmori,  Chirbutli,  Ohirboti  {Mar.}, 
Kupanti  (Tel),  Bondula  (Can.). 

History,  Uses,  &C. — This  common  weed  of  cultivation, 
called  in  Sanskrit  Tankiri^  occurs  in  two  forms,  one  with  a 
berry  about  the  size  of  a  pea  and  the  other  with  a  berry  half 
an  inch  in  diameter.  The  former  plant  is  pubescent  and  the 
latter  glabrous.  Tankdri  is  considered  by  the  Hindus  to  be 
^nio,  diuretic  and  aperient,  and  is  an  ingredient  in  a  medici- 
nal oil  which  is  given  for  enlargement  of  the  spleen ;  the  other 
ingredients  are  Pokharmul,  Hing,  Hirda,  Long  pepper,  Bit 
II.-71 
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(black  salt),  S&tndbava  (rock  sali)^  JaraktiliarB  (polaeb),  gin- 
ger and  melted  batter.  In  tbe  Concan  the  plant  is  made  xnU) 
d  paste  with  rice  waler^  and  applied  to  restore  flaecid  braaida, 
in  aecordance  with  the  doctrine  of  signatarea.  Both  Tarieties  of 
this  plant  are  noticed  by  Bheede,  and  Ainslip  (ii.  IS)  m  a  note 
renaarka  that  P.  minima  has  been  noticed  by  Dr;  Eqyneas 
medicinal  among  the  Hindus,  and  is  called  by  them  T^akahini* 
devatya^  '*  sacred  to  Lakshmi/'  Dr.  Stewart  states  that  the 
fruit  is  considered  in  the  Punjab  to  be  tonic,  diuretic  and 
purgative.  It  is  used  by  the  Mahometans  as  a  substitute  for 
P.  Alkeken^i. 

Description. —  An  herbaceous  annual,  leaves  2  intjhes; 
petiole  1  inch ;  pedicels  i  to  i  inch ;  calyx  at  flower-time  ) 
to  ^  inch ;  lobes  lanceolate,  half  the  length  of  the  calyx,  often 
hirsute,  sometimes  glabrescent ;  corolla  clear  yellow  or  some- 
times spotted  at  the  base ;  berry  nearly  globular ;  fruit-calyx 
globose  in  the  smaller  variety,  5-angular  in  the  larger,  5  or 
lO-ribbed;  seeds  numerous,  -^  inch,  discoid,  reticulated, 
scarcely  scabrous. 

P.  peruviana,  the  Cape  Gooseberry,  or  Brazil  Cherry,  which 
is  cultivated  in  India,  hardly  differs  from  this  plant  except 
in  its  larger  size  and  more  oblong  berry.  It  affords  an  excel- 
lent fruit,  and  is  now  much  cultivated  in  France  and  is  largely 
used  in  India  for  making  the  well  known  ^*  Topare  jam.^ 

CAPSICUM  FRUTESCENS,  Liwn. 

Fig. — Lam.  m,  L  116,/.  1 ;  Bhtede,  Hori.  Mml.  w.,  t.  4A 
Chillie  (i^^.),  Piment  de  Cayenne  (Fr.). 

Hab. — America.  Cultivated  throughout  India.*    The  frmt. 

CAPSICUM  MINIMUM,  Ro^b.  - 

•  Fig,~Wighi  Ic.  t.  1617  ;  Bmtt.  and  Trim,,  L  188.  BrrdV 
eye  Chillie  (-Bny.),  Piment  dd  Tile  Maurice  {Fr.).  ' 

Hab. — Uncertain.  Cultivated  in  India.     The  fruit. 
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Ver^aaular. — Mirch,  Lal-mirch^  Gach^muHSJbi  (Hind^),  Mirehi, 
T«mi»ri-mirdu^  Mir-aingha  {Mar.),  Milagay  {Ta/vi^),  Mirapft- 
k^Tft  (Tel,),  Kappal^melaka  {MaU),  Ttenmhintk-kiya  {Can.)j 
h6H*m<moh,  Lanka-morioh  (Beug,),  Lal*mirch^  Marchu  (QH^t)v 

History,  Uses,  &C. — ^Jlusiire  states  that  Capsicums 
were  brought  to  India  from  Pemambuco  by  the  PorttrgaeBe ; 
from  Indxi  they  were  introduced  into  Germany,  and  finally 
reAched  England  in  1595.  The  Spaniards  were  aoquainted 
with  the  spice  aa  early  as  1494.  Chanca,  physician  to  the  fleet 
df  Columbus  in  his  second  voyage  to  the  West  Indies,  notices 
them  among  the  productions  of  Hispaniola  as  a  condiment  used 
by  the  natives  under  the  name  of  Agi,  which  is  still  the  com- 
mon name  for  them  in  Spanish.  In  English  they  were  for- 
merly known  as  Guinea-pepper,  and  the  Portuguese  call  them 
Pimenta  de  Guine.  Chili  is  the  Mexican  name.  {Pharmaco- 
graphia,)  In  the  Indian  vernaculars  there  is  no  special  name 
for  them^  and  they  are  not  mentioned  by  any  Sanskrit  writers. 
Up  to  the  present  time  the  cultivation  of  the  plant  is  earned  on 
more  extensively  at  Goa  than  at  any  other  place  in  Western 
India,  and  capsicums  are  well  known  in  Bombay  as  Oovai" 
tnirchi,  *'Goa  pepper/'  The  Arabs  call  the  chillie  Filfil-ahmar, 
'*  red  pepper,"  in  Persian  it  is  Filfil-i-surkb,  which  has  the 
same  meaning.  Besides  the  two  species  commonly  cultivated, 
several  varieties  of  0.  grossum  are  met  with  in  India  as 
ornamental  plants  in  gardens ;  they  are  mostly  remarkable  for 
the  size  of  their  fruit ;  which  ia  almost  or  entirely  devoid  of 
pungency;  one  variety,  which  has  been  named  (7.  cerasiformis, 
biB  globular  fruit  resembling  a  cherry.  A  yellow  capsioum, 
having  a  peculiar  flavour,  has  been  introduced  into  India  from 
Nipal,  and  from  it  is  prepared  a  very  highly  esteemed  Cayenne 
pepper.  In  India  C.  minimum,  though  common  in  many 
parts  of  the  country  as  a  weed  of  cultivation,  is  seldom  used 
by  the  natives,  who  call  it  G^chh-mirch,  '*tree  pepper,*'  or 
Kafri-mirch, '^  negro's  pepper.*'  Hie  Hindus  and  Indiaa 
Mahometans  use  capsicum  very  freely  as  a  condiment,  but  the 
Arabs  and  Persians  object  to  it.  Medicinally  the  natives  of 
India  consider  capsicum  to  be  stomachic    and    stimulant,   a»d 
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n  promoter  ol*  tbe  i^egnlar  action  of  the  bowetB :  exteirfalljr 
they  use  it  as  a  rubefacient:  The  irritant  properties  wpe  fre- 
quently taken  advButage  of  to  inflict  torture  upon  pfisonere 
^nd  teft*actory  children.  In  Eueopean  medicixie  capipicmii  is 
nised  in  'the  form  of  a  plaster,  or  liniment,  made  witk  tb^ 
ethereal  tincture^  in  rheumatic  tead  nenralgio  affections;  it  p^eQ« 
duces  warmth  and  rodoass  of  the  part.  Pads  dipped  in  a  strong 
inftision  of  the  crushed  pods  may  also  be  used ;  they  should 
be  covered  with  paraffin  pi4)er  or  oil  silk,,  ^nd  may  be  kept  oj^ 
for  several  hours;  as  a  gargle,  or  in  the  form  of  lozenges^  it  ip 
used  in  tonsillitis,  •  pharyngitis  and  relaxed  sore-throat.  In 
^9,  West  Indies  it  is  used  ia  infusion  with  cinnamon  and 
sugar,  to  relieye  the  sinking  at  the  epigastrium  felt  by  drunk- 
ardsy  and  forms  a  most  valuable  diet  drink  for  patient  suffer- 
ing from  delirium  trei^ens,  as  it  satisfies  the  craving  for 
stimulanta.  IJjarge  doses  taken  internally  by  persons  who 
^xe  not  in  the  habit  of  using  capsicum  may  produce  gastro- 
cyateritiis. 

Description.— ^The  beriy  is  very  variable  in  size  sikd 
shape,  and  many-seeded.  The  fleshy  pericarp  is  compost 
of  two  layers,  an  outer  consisting  of  thick -walled  cells,  and  an 
inper,  wliich  is  a  soft  and  spongy  parenchyme  traversed  by 
fibre- vascular  bundles.  Most  of  the  colouring  matter  Ts  '^bii* 
tainod  in  the  outer  layer,  which  also  contains  some  fiitty'dih 
The  seeds  are  discoid,  smooth  or  sub-scabroua;  the  etttbi^d 
peripheric. 

Chemical  composition, -^Hhxesk  (Fharpi.  Jour.  (3)  yii.  21, 
259,  473,)  succeeded  in  isolating  a  well-defined  highly  active 
principle,  Capsaicin  (C*^H**0'),  from  the  extract,  which  he 
obtained  by  exhausting  the  fruit  of  C.  minimum  with  petro- 
leum ether.  From  the  red  liquor  dilute  caustic  lye  removed 
capsaicin,  which  is  precipitated  in  minute  crystals  by  passing 
carbonic  acid  tlirough  the  alkaline  solution,  and  which  may  be 
purified  by  recrystalli zing  them  from  either  alcohol,"  ether, 
l^enzene,  glacial  acetic  acid,  or  hot  bisulphide  of  carbon;  in 
petroleum  ether  capsaicin  is  but  very  sparingly  soluble,  yM 
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disa^VAis  abnttdnnUy  on  addition  of  fatty,  oil.  .  Tbe  latter  being 
-ppea^at  in  tke  pericAFp  is  tb^  cause  why  capsaicin  can  be 
^estokoted  by  the  above  process. 

C^psflEicta  forms  colourless  prismatic  crystdls  insoluble  in 
trater;  it  begins  to  volatilise  at  100°  C.  and  is  powerfully  irri-. 
taut.  The  pungent  taste  is  removed  by  heating  with  potas- 
siam  bichromate  and  dilute  sulphurioaoid.  Ba  Cl^  and  GaCl* 
in  alcoholic  solution  give  a  precipitate  soluble  in  ether; 
AgNO*  gives  a  precipitate  soluble  in  ammoma>  and  F^'Cl 
a  red  precipitate  when  warmed. 

Capsicine,  an  alkaloid,  has  also  been  extracted  by  benzene 
from  the  fruit  of  C,  minimum.  The  benzene  is  evaporated  aud 
the  residue  dissolved  in  ether,  from  which  the  alkaloid  is 
obtained  by  shaking  with  dilute  H*SC)*  {Thresh,  Thaifn.  Joum. 
[3j  vi.  941 ).  It  forms  needles  insoluble  in  water  ahd  very  so- 
luble in  alcohol  and  ether,  which  may  be  Sublimed  or  volatilised 
with  steam,  and  are  free  from  pungency.  The  hydrochloridi^ 
crystallises  in  cubes  and  tetrahedra,  tho  sulphate  in  prisms. 
{WaW^  Bid.  Oham.f  2ndJEd»i.,  678.)  A.  Meyer  has  discovered 
that  capsaioin  is  not^  as  has  be^n  generally  assumed^  distri* 
bated  throughout  the  entire  fruit,  but  only  occurs  in  the  light 
yellowish^red  placentas  and  their  attachments.  These  parts 
yield  09.  per  cent*  of  capsaicin*  According  to  G.  Laube  and  H, 
Aldendorff  capsicums  contain  Water  12*68,  Kitrogenous  sub- 
stances 4-31,  Volatile  oil  3-05,  Fat  8-17,  Sugar  2'64,  Nitrogen- 
free  extractive  4388,  Cellulose  22*50,  Ash  2*87  per  cent.,  and 
wti^en  dried  yield  0*79  nitrogen  and  12 '85  per  cent,  of  volatile 
oil  and  fat.  According  to  Wamecke,  the  ash  of  capsicums 
amounts  to  4*66  per  cent. 

The  colouring  matter  of  capsicum  fruits  is  sparingly  soluble 
in  alcohol,  but  readily  in  chloroform.  '  After  evaporation  an 
intensely  red  soft  mass  is  obtained,  which  is  not  much  altered 
by  potash,  it  turns  first  blue,  then  black  with  concentrated 
sulphuric  acid,  like  many  other  yellow-colouring  substances. 
By  alcohol  chiefly  palmitic  acid  is  extracted  from  the  fruit,  as 
d^own  by  Thresh  in.  1877. 
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Commerce, — Several  varieties  of  C.  frutescena  aora; cultivated 
throughout  the  plaias  of  India  for  local  C0Q«ii9^>tian'  whii^.U 
very  large,  bat  of  which  statistics  are  itotavailable*  C. minimum 
is  oommoa  as  a  weed  of  caltivatioii  iu  mos^  parts  of  Iikdiaj 
but  is  little  used  by  the  natives.  The  average  valae  of.  c^apv- 
cums  in  the  Bombay  market  is  about  Rs.  12  per  cwt*  « 

WITHANIA  SOMNIFERA,  Dunal, 

Fig.— Jacq.  Eel.  it.  22,23 ;  Sibth  Fl.  Gr«c.,  t.  233  ;  WigU 
/.,  f,  853 ;  Rlioede,  IToH,  Mai,  w.^  t.  55.  Moorenkappen 
{Dutch) 

HLab#-T--^ry  sub-tropical  India,  West  Coast.  Soatbem 
fJurope.    The  root  and:  leaves* 

.  Vernamdan — ^Aagaodh  {Hmd.,  Ouz.)^  Asvttgandh6  {Beng.^^ 
Asvagandh&,  Tala,  Dorgunj,  Eanchuki  (Mar.)^  AtnktiMug- 
k^lang  (Tom.),  P^^-gadda  (Tel.).  Hirimaddina  (Coiu)/ 

History,  Uses,  ftc-^-This  plant  bears  the  Sanskrit 
names  of  Asvagandha,  Tnragi  or  Tnrangi,  and  Tnragi-gandfaa 
*'  smelling  like  a  horse  or  mare'* ;  Varfiha-kami^  "  boar-eared"; 
Vrisha,  ''  amorons,  ^  &c.  It  is  described  in  the  Nighsntail 
as  tonic,  alterative,  pungent,  astringent,  hot  and  aphrodisiac^ 
and  is  recommended  in  rhenmatrsm,  congh,  dropsy,  consump- 
tion and  senile  debility.  Chakradatta  recommends  it  in 
decoction  with  long  pepper,  butter  and  honey  in  consumption 
and  scrofula.  A  ghrita  or  medicinal  butter  prepared  bj  toil- 
ing together  one  part  of  the  root  with  one  part  of  dbkrified 
butter  and  ten  of  milk  may  be  used  in  such  oases.  As  an 
aphrodisiac  and  as  a  remedy  for  rheumatism  the  drag  is  fisnally 
combined  with  a  number  of  aromatics,  each  dose  eontaias  about 
30  grains  of  the  root.  It  is  also  made  into  a  paeto  with 
aromatics  for  local  application  in  rheumatism.  Indiaq  Maho* 
metan  writers  merely  repeat  what  the  Hindus  say  about  .tUs 
drug,  and  do  not  recognise  in  it  the  Ei^niy^el-manoum  of  tha 
Arabs,  which  is  supposed  lio  represent  the  ^rrpuxpos  im^mngfi^  qi 
the  Greeks,  the   description  of  which  by  Tbeopbrastds  agroan 
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loteTiMy  well  with  \\\  sonmifera.  Rheede  calls  ifc  Pevetti,  and 
states  that  a  Tttlnemry  motment  is  prepared  from  the  leaves. 
Prosper  Alpinas  (i.,  cap,  83)  describes  and  figures  it  trader  the 
uanae  of  Sotanutn  9omniferum  aninq%iorvm.  Roxburgh  states 
thai  ^he  IVlinga  physicians  reckon  the  roots  alexipharmic. 
Ainslie  (ii.  14)  says: — "The  root  as  found  in  the  medicine 
basars,  is  of  a  pale  colour^  and  in  external  appearance  not 
anlike  ottr  gentian  ;  but  it  has  little  sensible  taste  or  smell, 
though  tha  Tamool  Vytians  suppose  it  to  have  deobstru^  and 
diuretic  qualities,  given  in  decoction  to  the  quantity  of  abou^t 
half  a  teacupful  twice  daily  \  the  leaves  moistened  with  a  little 
warm  castor  oil,  are  a  useful  external  application  in  cases  of 
csrbunoie.  *'  The  authors  of  the  Bombay  Flora  say  that  the 
seeds  are  employed  to  coagulate  milk  like  those  of  FT.  coagtilans* 
W^  have  tried  the.  experiment  and  find  them  to  have  some 
coagola/tiiig  powen 

The  plant  is  vwy  common  along  the  shores  of  the  Mediter- 
i^anean,  wher^  it  has  always  been  reputed  tp,be  bypiiotic^  The 
properties  of  W.  somrtifei^a  have  recently  be^en  investigated tfejf 
Dr.  Trebut  with  regard  to  its  reputation  for  .hypnotic  i^roper* 
ties ;  he  states  that  he  has  obtained  an  alkaloid  fvom*  it  wj^ioh 
das  hypnotic  action  and  dQea  not  produce  mydriasis*  P.  Ji^ 
Siiqiuonds  {Ame^>  Jmrn*  Pharm^f  Feb^  1^1)  8tat§a  thai  (b« 
plant  is  employed  at  the  Civil  Hospital^  Alg^r,  as.ft  ^edfttiveftnd 
hypnotic*  ,  .     » 

Description. — 'The  frfatothas  a  longtifc{)eringlight'browtf 
root>  which  may  attain  the  size  of  A  carrot ;  it  is  surtnounted^y 
a  knotty  crovn,  htixt  #hich  spring  several  ishmbby,  flexnose 
round  braoebeo:,  1  to  5  feet  in  length.  The  leaves  are  donbte, 
dvate^  entire,  2  tb  4  inches  long;  flowers  axillary^  subsessile, 
crowded  a4  the  ^nds  of  the  branches;  corolkk  campanuWo, 
yellowish  green,  very  dmall;  berry  red,  sanoofch,  size  of  a  pea, 
covered  by  a  membmnaceous  closely-fittinjg  calyi,  open  at  the 
apex;  seeds  nmnerotm,  yellowish  white,  rentferm,  laterially 
oompressed,  -  about  ^th  of  an  int^  loi^g;  iesta  honeycombed. 
¥ke  whole  p»)ant  is  covered  with  small  branched  and  pointed 
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white  bairs^  which  give  it  a  hoary  appearance.     The  odoar^is 
pungent  and  disagreeable  like  horse's  nrine. 

The  dried  root  as  it  appears  in  commerce  is  of  very  nniform 
appearance,  being  from  4  to  8  inches  long,  and  from  ^  to  |  an 
inch  in  diameter  at  the  thickest  portion  a  little  below  the 
crown  ;  it  is  plamp,  smooth,  tapering,  and  of  a  light  yellowish 
brown  colonr  externally,  white  internally,  brittle;  fractnre 
short  and  starchy.  The  root  is  seldom  branched.  Attached 
to  the  crown  are  the  remains  of  several  slender  stems. 
Microscopic  examination  shows  the  substance  of  the  root  to  be 
principally  composed  of  starch,  enclosed  in  delicate  oval  oeUs ; 
the  cortical  portion  is  about  ^^  inch  in  thickness.  The  vas- 
cular system  consists  of  a  large  central  bundle  of  scalariform 
and  dotted  vessels ;  round  this  several  smaller  bundles  and 
single  vessels  are  arranged  in  a  radiating  manner.  It  has  a 
mucilaginous  and  slightly  bitter  taste.  In  the  '*  Materia  Medina 
of  Western  India*'  an  opinion  is  expressed  that  the  commercial 
article  cannot  be  the  root  of  W,  somnifera.  This  opinion  was 
founded  upon  a  oomparison  of  the  drag  witih  the  root  -ol  that 
plant  as  found  in  the  salt  marshes  near  Bombay,  where  it  ac- 
quires a  twisted,  woody  form,  entirely  different  to  the  tapering, 
starchy  root  which  it  has  when  growing  in  sweet  soil.  Young 
roots  obtained  from  Satara  exactly  corresponded  with  the  drug 
of  commerce.  Another  point  of  difference  is  the  red  colour  of 
the  inner  bark  in  the  Bombay  roots,  which  was  not  observed  in 
those  from  the  Deccan.  The  foliage,  flowers  and  fruit  of  both 
plants  appear  to  be  identical. 

Qhemioal  composition. — Dr,  Trebutin  1886  separated  an 
alkaloid  from  the  Mediterranean  plant,  which  forms  a  crystalline 
sulphate  having  hypnotic  actioui  but  not  producing  mydriasis. 
He  provisionally  > named  the  alkaloid  Somniferine.  {Lancet.) 
The  root  bark  of  the  Indian  plant,  reduced  to  Jfino  powder  and 
exhausted  with  alcohol,  afforded  a  deep  red-coloured  tinotore 
which  left  a  brittle  red  extract  when  evaporated  to  dryness.  The 
extract  yielded  to  acidulated  water  an  alkaloid  giving  preoiptta^ 
with  the  ordinary  reagents  as  well  as  the  alkalies.  The  alkaloid 
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was  left  as  an  amorphooBsabstaDce  from  iteftolatiooi  in  etbev,  b0i 
gave  crystals  when  neotraliaed  with  .salpharie  or  hydroohloria 
add.  It  had  a  bitter  taste,  was  not  coloured  with  nitric  acid, 
but  with  sulpharic  acid  and  alcohol  it  imparted  a  red  colour 
similar  to  that  produced  by  solanine.  A  solation  of  the  neutra.1 
acetate  of  the  alkaloid  was  found  to  have  no  action  upon  the  eye. 
A  £Eitty  and  colouring  matter  were  also  present  in  the  root; 
the  latter  was  resinoid*  and  the  alkaloid  was  combined  with  aa 
astringent  acid.  The  leaves  afforded  1 9*5  per  cent,  of  ash,  and 
a  ta*ace  of  alkaloid  was  detected  in  them. 

Ibzicology, — Dr.  Burton  Brown  {Punjab  Poieans)  records  a 
fatal  case  of  poisoning  by  the  seeds  of  this  plant.  The^ 
symptoms  observed  were  vomiting,  insensibility,  convulsions ; 
the  patient  became  unoonscious  with  dilated  pupils  insensible 
to  light;  there  were  continued  tetanic  spasms  of  the  muscles  of 
the  face  and  extremities,  tongue  not  bitten,  no  lockjaw,  face 
and  lips  livid,  veins  distended. 

WITHANIA  COAGULANS,  Dunal 

Fig. — Wight  U.,L   1616;   atochs   in  Hook..  Ic.y  i.  80}.     , 

Hab*  —  Punjab,  Sind,  Afghanistan.     The  fruit. 

VtrnacuIar.—PAmrlmid,  Panir*ja-fota  (Sind.),  Khamjaria. 
(Punjab),  Spin-bajja  {4fghan.),  Akri  (Hind.),,  Kakanaj 
{Bomh.). 

History,  Uses,  &C.— A  small,  rigid,  grey  undershrub, 
the  fruit  of  which  is  commonly  us^d  in  Sind,  N.-W.  India  and 
Afghanistan  to  coagulate  milk  instead  of  r^net ;  the  natives  of 
those  countries  rub  up  a  few  of  the  fruits  with  a  small  quantity, 
of  milk  and  add  this  to  the  milk  to  be  coagulated.  This  osefol 
plant  appears  to  have  attracted  little  notice  until  1849,  when  it 
was  described  by  Dr.  Stocks  {Jowrn.  Bomb.  A$iat.  Soc.y. 184&, 
p.  55).  The  fruit  is  also  used  ad  an  emetic,  and  smaller  doses 
wii remedy  for  dyspepsia eriding  from  chronic  Urer  disease:  it 
is  aHerative  and  ^niretic.  La  Bpmbay  it  is  uso^y  oonfoonded 
II.-72 
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with  tlie  fruife  of  Physalis  Alkeiengh  Wild.,  imporfced  from 
Persia,  tlie  Hal>*el-kaknaj  or  K^knaj  of  the  Arabians,  which  is 
.described  by  Ibn  Sinaas  an  alterative  similar  to  Dalcaooaea, 
and  especially  useful  in  skin  diseases.  The  berries  of  both 
plants  have  a  reputation  as  blood  purifiers.  Recently,  from 
.experiments  made  by  Sir  J.  D.  Hooker  at  Kew,  it  has  been 
ascertained  that  1  oz.  of  the  fruit  of  Withania  coagulans  and  1 
quart  of  boiling  water  make  a  decodiion,  one  tablespoonfal  of 
which  will  coagulate  a  gallon  of  warm  milk  in  aboat  half  an  hour. 
Experiments  of  a  similar  nature  have  been  made  on  the  Kilkerran 
Estate,  the  property  of  Sir  James  Fergusson,  late  Governor  of 
Bombf^y,  four  ounces  of  the  fruit  were  allowed  to  simmer  for 
12  hours  in  1  i  pi^t  of  water,  and  half  the  liquid  was  then  added 
^  55  gallous  of  milk;  the  milk  curdled  in  an  hour  and  a  half, 
affording  a  firm  card  free  from  taste  and  smell;  of  this  a  cheese 
was  made  which  proved  to  be  excellent. 

Description. — ^The  entire  fruit  is  about  |  of  an  inch  in  dia- 
meter, flattened  at  the  base,  and  enclosed  in  a  leathery  close- 
fitting  calyx,  with  a  small  6 -partite  opening  at  the  apex,  through 
which  a  small  portion  of  the  fruit  is  visible;  this  is  red  when 
fresh,  but  yellowish  and  chaffy  when  dry ;  within  is  a  mass  of 
flattened  reniform  seeds  nearly  ^  of  an  inch  in  their  longest 
diameter,  and  held  together  by  a  viscid  brown  palp  which  has 
a  nauseous  fruity  odour. 

Cheniieal  eompo'^ition. — The  fdllovviug  is  Mr.  Sheridan 
Lea's  report  upon  the  ** rennet'*  ferment  contained  in  the 
seeds:  — 

^'  Taking  equal  weights  of  the  seeds,  I  extracted  them  for 
24  hours  with  equal  Volumes  of  (1)  water,  (2)  5  per  cent,  sodio 
ehloride,  (S)  2  per  cent,  hydrochloric  acid,  (4)  3  per  cent,  aodic 
oarbonate.  Equal  volumes  of  each  of  the  above  were  :added 
in  an  acid,  alkaline,  and  neutral  condition,  to  equal  voltupes  of 
milk,  and  heated  in  a  water-bath  at  38^  0.  The  milk  was^rapidly 
coagulat'Od  by  the  salt  and  sodic  carbonate  extractSi  muob  lesa 
rapidly  by  the  other  two ;  of  the  four,  the  salt  extract  was  finr^ 
the  most  rapid  ia  its  actign.     All  subsequent  experimenta  iiavft 
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shown  that  a  5  per  cent,  solation  of  sodic  chloride  18  the  most 
efficient  in  the  extractioa  of  the  active  principle  from  thd 
seeds. 

There  is  no  doubt  that  the  substance  which  possesses  the 
coagulating  power  is  a  ferment  closely  resembling  animal 
rennet. 

I. — A.  portion  of  the  5  per  cent,  sodic  chloride  extract  loses 
its  activity  if  boiled  for  a  minute  or  two. 

II. — The  active  principle  is  soluble  in  glycerine,  and  can  be 
extracted  from  the  seeds  by  this  means ;,  the  extract  possesses 
strong  coagulating  powers  eveain  small  amounts,. 

III. — Aloohol  precipitates  the  ferment  body  from. its  solu- 
tions; and  the  precipitate,  after  washing  with  alcohol^  may 
be  dissolved  again  without  having  lost  its  coagulating 
powers. 

IV. — The  active  principle  of  the  seeds  will  causethe  coagu- 
lation o€  milk  when  present  in  very  small  quantities,  the  addi- 
tion of  more  of  the  ferment  simply  increasing  the  rapidity  of 
the  change. 

V. — Theboagolation  is- not  due  to  the  formation  of-  acid  by 
the  ferment.  If  some  of  the  active  extract  be  made  neutral  or 
alkaline,  and  added  to  neutral  milk,  a  normal' clot  is  formed,  and 
the  reaction  of  the  clot  remains  neutral  or  faintly  alkaline. 

VI.— The  clot  formed  by  the  action  of  the  ferment  is  a  true 
dot,  resembling  in  appearance  and;  properties-  that  formed  by 
animal  rennet,  and  it  is  not  a  mere  precipitate. 

The  question  of  preparing  an^  extract  which  should  be 
capable  of  being  kept  for  a  considerable  time  is  perhaps  of  im- 
portance. Ordinary  commercial  rennet  usually  contains  a  large 
amount  of  sodic  chloride  and' some  alcohol.  One  specimen  I 
analyscid  contained  19  per  cent,  of  common  salt,  and  4»  per  cent, 
of  alcolrol.  I  have,  therefore,  addedix)  the  5  per  cent,  chloride 
extract  mentioned  above  enough  saft  to  raise  the-  percentage 
<S  this  to  15  per  cent.,  andalfeo  alcohol  up  to  4  per  cent.  The 
activity  of   the  extract  is  not  appreciably  altered  by  this,  and* 
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«aeh  a  prepiftrsiion  eorresponds  very  (Aomij  in  activity  wiik  a 
oommfiroial  solutioQ  of  animal  rennet  with  which  I  compared 
it.  The  possibility  of  making  extracts  which  may  be  expected 
to  keep,  is  thoa  indicated,  bat,  of  ooarse,  time  alone  will  show 
whether  the  acti^y  of  the  ferment  is  impaired  to  any  importeat 
extent  by  sach  keeping. 

I  may  add,  in  conclasion,  that  I  have  coagulated  a  consider- 
able volame  of  milk  with  an  extract  sach  as  I  have  described, 
and  prepared  a  cheese  from  the  curds.  I  have  also  given  a 
portion  of  the  extract  to  a  professional  cheese«maker,  who  has 
used  itasasabstitute  for  animal  rennet  in  the  preparation  of 
a  cheese.  The  product  thus  obtained,  and  the  statements  of 
the  person  who  has  made  the  experiment  for  me,  lead  me  to 
si^ppose  that  extracts  of  the  seeds  of  Withania  can  be  used  as 
a;u  adequate  and  successful  substitute  for  animal  rennet." 
(Fharm.  Joum.     [3]  xiv.  CO 6.) 

'An  attempt  has  been  made  by  Mr.  D.  S.  Kemp,  of  Bombay, 
to  preswve  the  ferment  by  means  of  sugar,  but  with  oolj 
partial  saooees. 

ATROPA  BELLADONNA,  itrfn. 

Ftg._j:a^.  Bot.i.  934;  Benil  and  Trim.  t.  198.  Comlwjn 
Dwale,  Deadly  Nightshade  (Bn^.),  Belladone,  MoreUe  furieose 
(Ft.). 

Hab. — 'Western  Himalaya,  Persia,  Europe.  The  root  and 
herb. 

V^mcbcular. — Suchi  (Hiiui.), 

History,  Uses,  &C. — This  plant  is  not  mentioned  bj 
Sanskrit  medical  writers,  find  does  not  appear  to  have  been 
ever  used  medicinally  in  ludia.  It  appears  to  correspond  pretty 
well  with  the.  frrpvxyot  /Muuro^  of  the  Greeks,  though  it  camion 
with  certainty  be  identified*  The  Arabian  writers  simply,  copy 
from  the  Greeks  their  account  of  the  different  kind^  o^  it^oh- 
ACS  and  describe    them    as    varieties  of  Ifiab^eth-^thalifa^'  a 
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g^nmd  name  in  j&^rabicfor  the  Nigliisltades.  H8Ji'Z6iii**6l-Att«r 
(*A«  D.  1868),  speaking  of  Inal^eth-thfflib,  in  Persian  Bnbc^* 
tarbak  asd  Sag^angar^  ''foxes'  or  dogs^  grapes/'  eonokides  by 
oaationing  his  readers  against  the  nse  of  a  kind  with  black 
berries,  which  oanses  delirinm  and  is  highly  poisonomi*  In 
cases  of  poisoning  by  the  latter  plant  he  directs  emetics  to  be 
given,  and  milk  or  honey  and  water,  with  aniseed  and  bittei* 
almonds,  to  be  administered. 

The  nse  of  Belladonna  as  a  medicine  is  of  quite  recent  date ; 
it  was  only  known  to  the  ancients  as  a  notions  herb.  Its 
action  upon  the  pupil  of  the  eye  appears  to  have  been  utilized 
in  the  16th  century  by  the  Italian  ladies,  whence  tibe  name 
Herba  Belladonna.     (MaUh.  CcmmenL  (1558)  538.) 

Physiologkal  action^ — ^AU  animals  are  not  equally  affected 
by  this  poison.  It  has  been  observed  that  rabbits  can  feed 
upon  the  plant  with  impunityt  and  that  the  pupils  of  their  eyes 
may  be  dilated  by  the  application  of  their  own  orine.  •  Birds 
eat  the  fruit,  and,  strange  to  say,  the  drug  has  no  local  miction 
upon  their  eyes.  Hecquet  has  observed  the  insuseeptibility. 
of  marsupials  to  the  poisonous  action  of  belladonna,  and 
snails  and  slugs  feed  upon  its  leaves  with^  impunitfy*'  Atropine 
has  no  injurious  effect  when  injected  into  the  blood  vessels  of 
birds  and  herbiveroos  animals,  it  is  therefore  evident  that 
their  nervous  system  is  not  susceptible  to  its  toxic  action. 

The  camivora,  under  the  influence  of  the  drug,  exhibit  along 
with  dilated  pupils^  evidences  of  suffering,  retching  or  vomitings 
general  muscular  debility,  dulness  of  the  senses,  aud  increased* 
frequency  and  force  of  the  heartfs  action,  but  no  delirioiia 
excitement  is  observed.  {,Acad.  des  Sciences,  Seance  du  28  Juin, 
1875.) 

In  man  when  poisonous  dbses  of  b^lladonns^  have  been 
taken,  4i  sense  of  tightness  or  paan  is  felt  in  the  forehead  imd 
6j«8,  with  giddiness,  confusion  of  thought,  and  noises  in  the 
Qflora,  The  sight  is  confused,  objects  are  htaj  or  tkeir  diaracter 
is  mistaken.  Often  they  appear  to  be  muck  ematier  than 
natnnd.    Sp^eiral  xllustODS,  generally  of  a  ^pkaaiatg  character* 
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are  frequent^  sach  as  jewels;  flashes  of  coloured  light,  birds  of 
brilliaut  plumage,  and  insects  with  enamelled  wings.  In.odier 
oases  they  have  the  hideous  appearance  of  the  phautasms  of 
delirium  tremens.  Sometimes  there  is  a  total  blindness  of 
several  days^  duration,  and  even  after  all  mental  disorder  has 
subsided.  The  mind  is  apt  to  be  filled  with  extravagant  ideas ; 
there  is  often  delirium,  which  is  generally  of  a  gay  description, 
and  which  prevents  sleep  or  disturbs  it  with  fantastic  dreams. 
Sometimes  the  patient  is  quite  conscious  of  his  illusion  aad 
delirium,  but  is  without  the  power  to  control  either  of  them. 
The  latter  may  be  characterized  by  the  incessant  repetition  for 
hours  of  some  habitual  act  or  phrase;  sometimes  though  rarely, 
it  is  violent,  maniacal,  and  attended  with  injury  to  himself  or  the 
attendants;  but,  in  general,  poisonous  doses  of  the  drug  give 
rise  to  active  and,  for  the  most  part,  joyous  delirium.  It  is  a 
powerful  ansBsthetic;  in  cases  of  poisoning  by  it  ending  in 
recovery  there  has  been  almost  a  total  loss  of  sensibility  of  the 
skin,  lasting  for  several  days.  It  has  no  direct  soporific 
operation.  Belladonna  in  excessive  dose  renders  the  gait  un-^' 
steady  and  staggering,  producing  numbness  with  trembling  and 
jerking  movements  of  the  limbs ;  tha  patient  unconsciously  runs 
against  objects  in  his  way,  or  avoids  encountering  imaginary 
ones ;  he  is  unable  to  co-ordinate  his  movements  or  to  pick  op 
small  objects.  The  pupil  is  dilated,  the  eyes  bright,  the  voice 
husky,  or  deglutition,  owing  to  dryness  of  the  throat,  is  impos* 
sible ;  the  bladder  is  paral3rzed  and  the  urine  retained,  or  both 
this  secretion  and  the-  foeoes  may  be  passed  involuntarily. 
The  upper  eyelid  is  apt  to  be  paralyzed,  and  may^  remain  so-fer 
months.     {StitU  cmd  Maiach,) 

Symptoms  exactly  similar  to  these  have  frequently  been 
recorded  in  cases  of  datura-poisoning  in  India.  The  action 
of  belladonna  on  the  brain  has  been  attributed  to  a  deficiency 
of  blood  in  that  organ  caused  by  stimulation  of  the  vaso-raotor' 
nerves,  but  as  ligature  of  the  carotids  is  not  followed  by  any  of 
the  peculiar  symptoms  produced  by  belladonna,  this '  explana-* 
tion  does  not  appear  to  be  reasonable.  The  drug  appears  toi 
exert  some  special  action  on  the  brain  which  is  not  understotfd'i; 
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The  aotdoh  of  belladonna  on  the  spinal  cord  also  has  not  been 
satisfactorily  explained.  The  spinal  symptoms  observed  after 
•poisonoas  doses,  viz.,  suspension  of  mental  control  over  move- 
ments and  their  co-ordination,  seem  to  result  from  impaired 
sensibility  and  power  of  motion.  Gubler,  two  honrs  after  the 
subcutaneous  injection  of  several  milligrams  of  sulphate  of 
atropine,  observed  symptoms  of  paralysis  of  both  motor  and 
sensory  nerves,  the  patient  being  unable  to  button  his  clothes 
from  want  of  power  and  feeling  in  the  fingers.  {Ovblery  Diet. 
Bncyclop.  des  Sd.  Med.  {!)  t.  vii.  etix.) 

Like  all  other  medicines  which  act  directly  through  the 
nervous  system,  small  and  large  doses  of  belladonna  produce 
opposite  effects,  the  former  stimulating,  the  latter  paralyzing 
it.  The  direct  action  of  small  doses  upou  the  heart  is  to  increase 
the  vigour  and  the  frequency  of  its  contractions;  but  large  doses 
render  the  pulse  still  more  frequent,  but  more  and  more  feeble 
and  thready. 

.  U  nder  the  action  of  full  doses  of  belladonna  the  pnlsd  is  at 
first  slower  and  fuller,  contrary  to  what  takes  phice  in  the 
lower  animals  after  the  subcutaneous  injection  of  atropine, 
but  afterward  becomes  more  frequent,  as  well  as  more  feeble, 
until  in  fatal  cases  it  grows  thready  and  inter mititent.  During 
the  active  period  of  the  operation  the  whole  capillary  circulation 
would  seem  to  be  congested,  for  the  external  mucous  membranes 
are  dry^  the  face  is  red  and  turgid,  there  is  a  sense  of  fulnesa 
in  the  head,  with  throbbing  of  the  arteries,  as  if  the  blood  were 
prevented  from  returning  to  the  heart  by  a  ligature  around  the 
neck.  But  the  intracranial  pressure  does  nob  appear  to  be 
increased  in  a  like  proportion.  {Jacobi.)  The  general  dryness 
of  the  skin  and  throat  and  larynx  contrasts  with  the  greatly 
augmented  secretion  of  the  kidneys  during  the  active  stage  of 
belladonna-poisoning.  This  diuresis  has  been  attributed  to  the 
fact  that  the  active  principle  of  the  drug  is  excretec'  '  '  i  the 
urine,  and  almost  exclusively  in  this  manner,  .1  m  o£ 

the  scrotum  sometimes  exists  in  a  high  degree.  and 

M<^i^')  ... 
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Amongst  the  most  rem&rkable  and  earlimt  indioations  of  ibe 
aotioQ  of  belladoima  is  dilatation  of  tlie  pupili  and  lossof  tb» 
power  of  accommodation,  the  degree  and  persistence  of  diese 
symptoms  being  in  proportion  to  the  dose  employed.  Th» 
defects  of  vision  produced  by  the  drag,  are  yarions,  there  may 
be  want  of  defining  power,  diplopia^  presbyopia,  want  of  Hub 
power  of  accommodation  or  even  amaurotic  amblyopia.  Some 
of  these  defects  may  even  persist  when  the  nataral  diameter 
ofthepopil  has- been  restored  by  eserine  or  has  gradnallj 
recovered  its  normal  condition^  which  indicates  that  Uie  retioA 
itself  has  lost  some  of  its  sensibility.  The  manner  in  whioh  the 
drag  acts  upon  the  pupil  has  been  much  discussed  by  physiolor 
gists ;  Gubler,  who  has  thoroughly  investigated  this  question , 
admits  that  the  various  theories  which  have  been  saggested^ 
viz.— paralysis  of  the  iris,  excitation  of  its  radial  fibres^ 
paralysis  of  the  ciliary  nerves  or  their  spinal  centres,  contraction 
of  the  blood  vessels  of  the  veins,  torpidity  of  the  ophthalmic 
branch  of  the  trigeminal  and  of  the  retina — are  individually  in- 
sufficient to  explain  the  physiological  fact.  He  considers  it  to 
be  of  a  complex  nature,  and  that  several  of  the  causes  above 
mentioned  contribute  to  its  production.  The  solution  of  the 
problem  becomes  more  difficult  when  we  consider  the  resistance 
of  the  iris  of  birds  to  the  action  of  the  drug.  Rossbach  and 
Prolich  have  observed  that  in  rabbits  and  frogs  the  pupil  con- 
tracts before  dilating.  ( (7u5for,  loc.  cit.) 

Belladonna  is  antagonistic  in  certain  respects  to  eserine, 
opium,  ergotine  and  pilocarpine,  viz.y  with  eserine  and  ergotine 
as  regards  its  action  on  the  pupil,  with  pilocarpine  as  regards 
its  action  on  the  secretions  of  the  skin,  and  with  opium  as 
regards  its  action  on  the  brain.  Its  antagonism  to  opium  is  of 
most  importance,  as  numerous  cases  are  on  record  in  which 
atropisra  has  been  controlled  by  morphia;  on  the  other  hand, 
the  narcotism  of  opium  has  equally  been  arrested  by  atropine. 

The  medicinal  applications  of  the  drug  are  numerous. 
As  a  sedative  it  is  prescribed  in  neuralgia,  colic,  gastralgia, 
constipation,  nocturnal  incontinence,  and  photophobia.  As  an 
antispasmodic  it  is   useful  in   tetanus^   cramps,   and  paizrftti 
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contraction  of  the  invoiuntary  muacles ;  as  a  mydriatic  in 
pupillary  atenoais,  cataract,  iritis,  posterior  synechia,  and 
during  the  opemtion  for,  and  after  treatment  of  cataract.  In 
convulsive  disorders  it  has  been  ased  with  small  success  in 
epilepsy,  chorea  and  eclampsia.  To  control  secretions  it  is 
used  in  excessive  perspiration,  profuse  salivation,  copious 
catBrrrhal  defluxions  and  to  arrest  the  secretion  of  milk.  As  a 
preventive  against  scarlatina  it  is  supposed  by  some  to  act  by 
rendering  the  condition  of  the  mucous  membranes  less. favour- 
able to  the  absorption  of  the  poison. 

As  an  antidote  it  is  used  in  poisoning  by  opium,  eserine 
and  muscarine. 

Description. — An  herbaceous  plant  with  thick,  smooth 
stems,  4  to  5  feet  in  height ;  loaves  3  to  6  inches  long,  stalked, 
broadly  ovate,  acuminate,  attenuated  at  the  base,  pubescent 
when  young;  flowers  solitiry,  cainpanulate,  pendulous,  pur- 
plish-green ;  berries  black,  largo  and  shiaiug,  Tho  fresh 
plant  has  a  fetid  odour  and  a  nauseous  faintly  bitter  taste. 
The  berries  are  sweet.  The  root  is  large,  fleshy,  tapering  and 
branched,  1  to  2  inches  thick,  and  a  foot  or  more  in  length,  it 
hj\8  a  thick,  light  brown  bark,  and  is  internally  of  a  dirty  white 
colour.     Odour  not  peculiar  ;  taste  acrid. 

Chemical  compositiou, — All  parts  of  the  plant  contain  atro- 
pine together  with  hyoscyamine.  Atropine,  C^'^II-^NO',  crys- 
tallizes in  needles  from  dilute  alcohol ;  it  is  slightly  soluble  id 
water,  and  very  soluble  in  alcohol  or  chloroform,  and  the 
solutions  are  alkaline  and  taste  bitter.  Its  salts  enlarge  the  pupil 
of  the  eye.  Atropine  is  decomposed  by  hot  baryta  water  or 
cold  concentrated  HCl  into  tropic  acid,  0^H**^0',  and  tropine, 
C^H  *  ^NO.  •Crystalline  tropine  tropate  has  no  action  on  the  eyes, 
but  when  treated  with  dehydrating  agents,  such  as  Zn  Cl^, 
or  HCl,  atropine  is  formed.  Tropine,  according  to  Ladenburg, 
is  a  substituted  tetrahydropyridine  containing  the  methyl  (CH') 
and  the  oxetbyl  (C^H*OH)  groups  in  place  of  two  H  atoms, 
and  tropic  acid  is  a  phenyloxypropionic  acid.  By  combining 
with  tropine  other  aromatic  acids  we  obtain  tropeins,  a  class  of 
compounds  analogous  in  constitution  to  atropine.  One  of 
II.— 73 
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these  a  compoand  of  tropiae  with  one  of  two  isomeric  phenyl, 
glycollic  acids  has  been  named  homatropine^  and  has  proved 
physiologically  important.  Atropine  is  the  same  as  datarine, 
the  active  principle  of  the  Daturas ;  it  occurs  along  with 
hyoscyamine  in  those  plante  and  also  in  Duboisia  and  probably 
in  other  Solanaceous  plants*  Belladonnine  is  an  alkaloid  ocoor- 
ring  in  the  mother*liquor  from  which  sulphate  of  atropine  has 
been  crystallised;  it  is  amorphous,  very  slightly  soluble  in 
water,  very  soluble  in  alcohol,  ether  and  chloroform.  It  is  bat 
slightly  attacked  by  boiling  baryta  water,  but  is  split  up  by 
alkalies  into  tropic  acid  and  oxy-tropine,  C^H^^NO*.  This 
would  indicate  that  belladonnine  is  oxy -atropine,  C*'H^^O*. 
According  to  Merling  belladonnine  is  C'^H'^NO^,  and 
gives  tropine,  atropic  acid,  and  iso-atropic  acid  when  boiled 
with  baryta-water.  For  further  information  on  the  chemistry  of 
atropine  and  its  decomposition  products,  the  reader  is  referred 
to  WaWs  Did.  of  Ckem.,  2nd  Ed. ;  Stille  and  Maisch,  National 
Dispensatory,  4th  Ed. ;  Liebig's  Annalen;  Berichte  der  deutsch. 
Chem.  Ges.  Atropamine  is  a  new  alkaloid  found  by  Hesse  in 
Belladonna  root,  where  it  is  occasionally  present  in  con- 
siderable quantity.  It  is  amorphous,  melts  at  60^  C, 
is  easily  soluble  in  alcohol,  ether  and  chloroform,  has 
the  formula  C*'H^*NO'*  (differing  from  atropine,  that  is, 
hyoscyamine  and  hyoscine,  by  containing  one  H"0  less ;  but 
identical  with  pure  belladonnine).  It  differs  from  the  other 
belladonna  alkaloids  by  forming  beautifully  crystallized  haloid 
salts }  it  is  optically  inactive ;  the  hydrochlorate  in  2  per  cent 
solution  is  not  mydriatic.  Atropamine  is  only  decomposed  \^j 
.prolonged  boiling  with  alcoholic  baryta  solution,  yielding  tro- 
pine and  an  uaknown  acid,  which  may  under  son^  conditions 
re-arrange  its  atoms  to  form  cinnamic  or  isocinnamic  acid. 
Mineral  acids  easily  bring  about  the  decomposition,  but  first 
convert  the  atropamine  into  belladonnine ;  this  easy  decom- 
position may  explain  why  the  alkaloid  was  not  sooner  di37 
covered  as  it  is  easily  isolated.  It  is  precipitated  from  its  salts 
by  ammonia,  potash  and  soda  as  oily  drops.  (Pharm.  Ztg,  1890, 
471;  Ant^r,  Journ.  I'harm.  Sept.  1890.) 
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Mr.  A*  W.  Gerrard  has  obtained  the  followiQg  amoaut  of 
•alkaloid  from  BeUadoDoa  roots  and  leaves  from  plaats  of 
different  ages:  — 


Ac«.                                       Wild. 
^^'                  j      Yield  from  root 

Yield  from  leaves. 

^ 

•200 
•381 
•410 

'431 

3    „     ,..,.. 

•407 

4    

•510 

2  yeart . 

3  „     . 

4  „     . 


Cultivated. 

•207 
•370 
•813 


•320 
•457 
•401 


Prof- Schmidt,  and  Mr.  Schutte  (Apoth.  Ztg.  1890,  611) 
have  obtained  the  following  alkaloidal  results  from  Belladonna 
.roots :— 


Taken  in 

Old  roots. 

Young  roots. 

SiMrintr. • 

Per  cent. 

0174 

.      0'358 
0-280 

Per  cent. 
0*127 

Summer  ••• • 

0-452 

Autumn 

'      0458 

They  found  that  the  young  roots  contained  only  hyoscyamine, 
and  the  old  roots  much  hyoscyamine  and  a  little  atropine;  no 
difference  was  observed  between  roots  collected  m  spring, 
summer  or  autumn. 

Toxicology, ^-Ga,se3  of  fatal  poisoning  by  belladonna  are  few 
in  number.  A  lad  of  sixteen  died  from  a  drachm  of  the 
extract,  and  a  woman  of  sixty-six  after  swallowing  '^  a  tea- 
spoonful  of  belladonna  liniment."  A  woman,  having  taken  J 
ounce  each  of  Lin.  belladonnaa  and  Lin.  aconiti  (Bt.  Phar,), 
died  in  spasms  within  half  an  hour.  (Edinb.  Med,  Jour.,  xrvii. 
443.)  A  man  having  liquefied  an  ointment  containing  2| 
-drachms  (gm.  10)  of  extract  of  belladonna,  injected  it  into  his 
bowel.  He  voided  a  portion  of  it,  but  the  remainder  caused  the 
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most  marked  symptoms  of  belladonna-poisotting.  Recovery 
ensaed  without  special  treatment.  (Bull,  de  iherap,  ci.  2S9.) 
Children  have  a  remarkable  tolerance  of  belladonna.  A.fter 
death  by  belladonna  or  atropine  the  laoga  and  right  side  of 
the  heart  are  engorged,  the  brain  and  meninges  are  congested, 
and  the  retina  is  hypericmic,  and  a  corresponding  condition  of 
the  spinal  cord  has  been  observed.  {Stille  and  Mausch.) 

No  cases  of  (criminal  poisoning  by  Belladonna  have  been 
recorded  in  India,  but  poisoning  by  Datura  is  extremely  frequent 
(see  Datura).  Dr.  Warden  {Ind.  Med.  Oaz.  1879,)  records  a 
non-fatal  case  of  poisoning  ensuing  upon  the  hypodermic 
injection  of  5  to  6  drops  of  Liq.  Atrop.  Sulph.,  B.  P.  Imme- 
diately after  the  injection  the  medical  officer  in  charge  of  the 
case  states  that  he  scarified  the  i>art,  and  pressed  out  as  much 
of  the  injected  fluid  as  possible.  Within  five  minutea  after  th^ 
injection,  the  pationfc  complained  of  vertigo,  was  unable  to  sit 
in  a  chair,  and  had  to  be  carried  to  a  bed.  Within  on  hour 
after  the  injection  the  patient  was  delirions,  the  .symptoms 
appeared  to  occur  in  parole  yarns.  The  pupils  were  much  dilated. 
Three  hours  after  the  injection  the  patient  was  quieter,  save  for 
an  aftaoh  of  ftirious  delirium.  Micturitioti  was  increased;  the 
pulse  between  180^ — 140  and  rather  weak.  Six  hours  after  fehe 
injection,  the  patient  was  picking  np  imaginary  objects,  tying 
up  imaginary  rupees  in  his  clothes,  spinning,  and  carrying  bis 
fingers  along  imaginary  threads  ;  at  times  ho  would  dig  at  the 
ground  with  bis  fingers  and  look  for  his  shoes,  all  the  while 
talking  incessantly.  lOJ  hours  after  the  injection  the  symp- 
toms had  considerably  abatod,  and  during  the  night  sleep  was 
disturbed  by  wild  dreams.  On  the  following  morning  the 
patient  stated  that  he  had  very  little  recollection  of  the  events 
of  the  preceding  day.  Assuming  5  drops  to  have  been  injected, 
the  amount  would  l)o  equivalent  to  '0418  of  a  grain  of  the 
sulphate, 

iJr.  K.  I/awrie  of  Hyderabad,  Deccan  ( Mcddcal  Record,  1890,) 
has  reooixleil  a  case  of  accidental  poisoning  by  atropine,  in 
which  t  gmiiis  were  taken  in  mistake  for  antipyrin,  the  patient 
Bouu  bccanie    uui;onscious,  and    although  the   contents  oi  the 
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tffcomach  had  been  romored,  and  all  approved  zoethoda  for 
restoration  tried,  his  conditioa  appeared  hopeless^  whea  Dr. 
Lawrie  injected  one  grain  of  morphia  siibcataiieOusly>  and 
maintained  artificial  respiration,  a  second  grain  of  morphia  was 
ittjected,  *nd  after  7  bou:rs  a  third  grain.  One  hour  after  the 
last  injeotioQ  the  patient  was  restored  to  oonscioosness. 

MANDRAGORA  OFFICINARUM,  Linn. 

Fig. — Bulliard  Herb,,  t.  145.  Mandrake  {Eng.),  Mandra* 
gore  (Fr.). 

Hab. — Levant     The  root. 

Vernacular, — Yebrnj  (Ind,  Bazars),  Lakshamana  {Hind.), 
Kattai-jati  (Tarn,), 

History,  Uses,  &C.— In  the  Nighantas  the  root  of  this 
plant  bears  the  names  of  Lakshamana,  "  posaessed  of  lucky 
signs  or  marks"  J  Patra-da, '* child  giver";  Rakta-vindu>  *'a 
drop  of  blood"  ;  and  Bhfigini,  "  co-heiress/'  It  is  described  as 
H  promoter  of  conception >  aphrodisiac,  and  a  oorrective  of  the 
condition  known  as  tri^dt^ha,  or  a  disorder  of  the  three  hnmors 
of  the  body:  bile,  blood  and  phlegm.  The  Hindus  appear  to 
have  derived  their  knowledge  of  the  drug  from  Western 
nations,  or  possibly  from  the  Chinese,  as  the  only  Indian  species 
of  Mandragora,  M.  ccmleacens,  Clarke,  is  not  known  to  be  used 
medicinally.  From  the  timre  of  Hippocrates  to  the  first  century 
of  the  Roman  Empire,  mandragora  was  used  medicinally  by  the 
Greek  physicians,  sometimes  as  an  anaesthetic  before  sargioal 
operations,  bat  more  frequently  as  an  application  to  painful 
tumours.  The  root  bark  was  preferred  as  being  the  most 
active  part,  but  the  leaves  were  also  used,  more  espeoiftlly  for 
local  application.  Internally  the  juice  of  the  root  was  nsuallv 
administered  in-  wine  or  vinegar.  The  description  of  the  action 
of  mandragora  juioo  given  by  Diosoorides  and  Hiny  leave  no 
doubt  of  its  rosei^blance  to  that  of  belladonna.  Tbeophrastus 
and  Diosoorides  mention  that  -the  plant  was  also  used  in  love 
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philtresi  which  appears  to  be  explained  by  the  sensual  ezctte* 
meat  and  hallucinations  that  ar^  observed  in  datura  poisoniog. 
Like  many  other  medicinal  plants  Mandrake  appears  always  to 
have  been  collected  with  certain  superstitious  ceremonies  j  it  was 
)3uppo8ed  that  it  could  only  be  drawn,  from  the  ground  without 
danger  to  the  collector  by  the  assistance  of  a  dog,  who,  after 
the  earth  round  the  root  had  been  removed,  was  tied  to  it  by 
the  neck  and  beaten  until  his  struggles  effected  its  extraction, 
and  not  unfrequently  the  death  of  the  animal  The  ancients 
speak  of  two  kinds  of  Mandragora,  male  and  female^  the  former 
has  been  identified  as  M.  verncUis,  Berth,  j  it  has  larger  leaves 
and  fruit  than  if.  officinarum.  From  the  time  of  Thfeophrastus 
up  to  the  fifth  century  of  our  era  the  superstitions  which  have 
surrounded  the  mandrake  appear  to  have  gradually  multiplied} 
we  then  find  it  spoken  of  as  anthropomorphon  and  $emi'homo, 
and  described  as  having  a  human  form  and  wonderful  fertilizing 
powers.  In  the  Middle  Ages  it  became  a  mystical  magic  root, 
which  existed  only  in  fancy>  and  was  represented  by  a  fictitious 
image  in  the  form  of  a  man  or  woman  manu&otured  from  some 
other  root,  and  used  by  priests  and  charlatans  b&  a  charm.  It 
is  the  Alruna  of  Gqrman  mythology,  which  was  believed  to  be 
a  gallow's  mannikin  sprung  from  the  seed  of  men  who  were 
hanged;  that  when  pulled  out  of  the  earth  by  a  black  dog  it 
shrieked  like  a  child.*  It  came  to  be  regarded  as  a  kiud  of 
talisman  or  fetish  which  could  bring  good  fortune  to  its  pes* 
sessor.  In  France  it  was  known  as  Mandagloire  orMaglore  (main 
de  gloire),  and  was  regarded  as  a  kind  of  fairy  which  if  well 
treated  would  bring  good  luck  to  its  owner. 

Oh^ruel  {Diet.  Hist,  dea  mwurs  etcoutumesd^  laFrarvce)  gives 
the  following  extrfictfrom  an  anonymous  diary  of  the  15th  cent 
tury: — ^'En  ce  temps,  frfere  Richard,  cordelier,  fit  ardro  plusieur^ 
madagfoires  (mandragores)  que  maintes  sottes  gens  gardoient 
et  avoient  si  grant  foi  en  cette  ordure,  que  pour  vrai  ils  croypiant 
fermement  que,  taut  comme  ils  I'avoient,  pourvu  quHl  fut  en 
beaux  drapeaux  do  soie  on  de  lin  envelopp^,  jamais  ils  ne  seroient 

*  De  Guberuatis  states  that  near  Chiefci/in  the  Abrazzea,  it  is  atill  ei^ 
tracted  from  the  ground  in  this  manner. 
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paiivrea."  This  superstition,  ^ys  Ch^ruel,  was  still  current  in 
the  18th  century  among  the  peasantry  of  Prance.  Br.  Pereira 
uiention«  his  having  seen  a  rude  representation  of  a  human  figure 
fashioned  out  of  the  root  of  Bryonia  dioica,  exhibited  at  an  herb- 
shop  in  England  as  a  Mandrake.  The  Arabs  call  the  mandrake 
Ljiffak,  a  name  which  they  also  apply  to  a  kind  of  melon 
known  in  Syria  as  Shammdm  and  in  Persia  as  Dastambuyeh, 
"perfuming  the  hands/'  the  Eucumis  Dudaim  of  Linnaaus,  and 
supposed  to  be  the  Dudaim  or  'Move  apple''  of  Gen.  xxx.  14.  In 
Persia  the  mandrake  is  known  as  Mardumgyah  and  Sagshikan, 
Mahometan  medical  writers,  under  the  name  of  Yebruj,  Yebruh 
or  Yebruj -el-sanam,  reproduce  with  slight  modifications  the 
European  myths  concerning  the  plant.  Haji  Zein-el-Attar  states 
that  on  the  borders  of  the  Qarmasir  of  Shiraz,  near  the  fort  of 
Shahryari,  mandrake  root  was  in  his  time  (A.D.  1368)  collected 
with  the  assistance  of  dogs,  and  was  known  as  Sagkand  (Sag^ 
"  a  dog,"  and  kandan,  'Ho  dig'').  In  cases  of  poisoning  by  it  ho 
recommends  emetics  and  the  administration  of  aroma  tics  in  milk, 
and  concludes  by  saying  that  it  is  beyond  the  province  of  medi- 
cine to  discuss  its  use  as  a  love-philtre.  Mandrake  roots,  though 
not  well-known  in  India,  are  occasionally  offered  for  sale  as  a 
charm;  the  narcotic  properties  of  the  plant  do  not  appear  to  be 
known  to  the  natives.  In  China  the  plant  is  said  to  be  much 
used  as  an  anaesthetic,  and  in  Europe  the  leaves  are  still  some- 
times used  as  as  a  local  application  to  tumours,  Guibourt 
says  : — "  Les  feuilles  fort  partie  du  baume  tranquille  (feleeole 
de  solan^es  compost). 

Description, —  Mandmgora  is  a  perennial  plant,  with  a 
long,  thick,  fusiform,  light  brown  root,  which  often  bifurcates; 
the  leares  are  all  radical,  petioled  and  humifuse,  broad,  acute, 
with  undulating  edges;  flowers  numerous,  on  peduncles  shorter 
than  the  leaves ;  fruit  a  yellow  berry,  which  in  -Sf.  vernalis  (male 
mandrake)  is  round  and  the  size  of  a  crab-apple,  whilst  in  M. 
officinarum  (female  mandrake)  it  is  ovoid  and  rather  smaller. 
The  leaves  of  the  latter  plant  are  also  narrower  and  smaller 
^han  those  of  the  so-called  male  mandrake.  The*  plants  when 
fresh  have  a  nauseous  acrid  odour. 
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Chemical  romjyogition, — Herr  'ABrenB  reports  that  he  has 
separated  two  basic  substances  that  are  probably  isomers  of 
hyoscyamine  (Annalen,  ccb*.,  312.)  The  residue  from  the 
evaporation  of  an  alcoholic  extract  of  the  roots  was  treated  with 
acidulated  water,  the  solution  treated  with  potassium  carbonate 
in  excess  and  then  shaken  with  ether  and  I4ie  ether  evaporated, 
when  a  deliquescent  alkaloidal  substance  was  left,  which  when 
dried  over  sulphuric  acid  resembled  a  brittle  resin.  When  nea- 
ti*alized  with  sulphuric  acid  it  formed  a  sulphate  crystallizing 
in  white  scales,  a  solution  of  which  dropped  into  the  eye  dilated 
the  pupil.  Analysis  of  the  gold  salt  gave  results  pointing  to  the 
formula  C*^H*'N0',HC1,  AuCl,  or  the  same  as  that  of  hyoscy- 
amine, atropine  and  hyoscine.  But  although  the  gold  salt  had 
much  of  the  external  appearance  of  hyoscyamine  gold  salt,  and 
a  melting  point  only  six  or  eight  degrees  lower,  the  properties 
of  the  other  salts  studied  differed  widely  from  the  corresponding 
salts  of  hyoscyamine,  and  moreover  the  new  substance  was  not 
converted  into  atropine  by  prolonged  contact  with  alkaline 
liquor.  Herr  Ahrens  is  therefore  convinced  that  the  substance 
is  a  new  isomer  of  the  belladonna  alkaloids  and  has  named  it 
^^mcundragoriney  The  press  residue  left  after  the  extraction 
with  alcohol  was  then  treated  with  acadulated  water  and  the 
aqueous  solution  supersaturated  with  potassium  carbonate  was 
shaken  with  ether,  which  left  on  evaporation  an  oily  base 
that  did  not  crystallize  over  sulphuric  acid.  A  solution  of  the 
sulphate  of  this  substance,  which  could  not  be  obtained  crys- 
talline,  when  applied  to  the  eye  also  dilated  the  pupil.  The 
mercuric  chloride,  platinochloride  and  gold  double  salts  were 
obtained  crystalline ;  but  the  quantity  available  was  too  small 
to  allow  of  the  determination  of  its  composition,  although  Herr 
Ahrens  thinks  it  is  probably  another  isomer  of  the  belladonna 
alkaloid.     (Pharm.  Jour.  June  Bth,  1889.) 

DATURA  STRAMONIUM,  Linn 
Fig.— iSttff.  Bot.,  t.  935  ;  Bena.and  Trim.,  t.  192.     Thorn 
apple  (Eng.),  Pomme  ^pineuse,  Herbe  aux  sorciers  {F^'.y, 
Hab. — Temperate  Himalaya,  Afghanistan^  Persia. 
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DATURA  PASTUOSA,  JM^n. 

Yig.—  WigU  Jc,  f.  139G;  Rhrede  Sort  Mai  ii.,  f.  28. 
Hab.-^Tbrooghout  Indm, 

DATURA    METEL,  imn. 

Fig. — Bot.  Mag.,  L  1440 ;  Rumjih.  Herb.  Amb.  v.,  t.  243. 

Hab. — W.  Himalaya,  W.  DeecaD  Peninsula.    The  roots, 
leaves  and  seeds. 

Vernacular, — Dhatdra  {Bind.),  Dhutiira  (Ben^.),  Dliatdro 
(Ouz.),  Umattai  (Tarn),  Ummetfca  (Tel.),  TTmmatta  (Mai), 
Umoiatt^  (Gan.),  Dhotara,  Kante-dliotara,  Pisola  (Mar,). 

History,  Uses,  &C, — The  Sanskrit  names  Dhuatura  or 
Dhattnra^  »nd  Unmatta,  ^'insane/'  inolade  all  tlie  speoiea  and 
varieties  of  the  plant,  and  are  thft  soarce  from  whioh  the  verna- 
cular  Bamea  are  derived^     We  know  of  no  aboriginal  name 
for  the  plant,  and  conaeqnentlj  ixifer  that  it  was  introduced 
into  India  at  the  time  of  the  Arian  invasion.     The  Marathi 
name  Pisi>la  appears  to  be  derived  from  tho   Sanskrit  iqf^, 
to  hurt  or  injure.     Sanskrit  writers  sometimes  epeoify  wliether 
black  or  white  Dhnstara.  is  to  be  used,  bat  do  not  draw  any 
dii^notion  between  the  properties  of  the  different  plants.     In 
modem  native  practise  the  black  or  porple^flowered  variety  of 
D,  fa,stu(ma  is  preferred.    In  the  Ni^hantas  Dbustnra  beant 
numerous  synonyms,  such  as  Dhdrta,  *^roguo^' ;  Kitava,  '*  craay''; 
Mfitnla,  '''maternal  ancle*';  Tarala,  "libidinous,"   Ac*  It    ia 
described  as  intoxicating,  digestive,  emetic  and  heating;  useful 
in  fever,  skin  diseases,  boils,  itch,  wonns»  insanity>&o.     Hindu 
physicians  frequently  prescribe  the  drug  in  fever  attended  with 
catarrhal  symptoms,  but  combine  it  with  so  many  other  remedies 
that  it  is  difficult  to  judge  how  much  of  the  effect  produced  is 
due  to  the  Datura.     The  Svalpajvardnkusa  may  be  taken  as 
a  specimen  of  this  kind  of  prescription;    it  contains  mercury, 
sulphur,  aiJonite,  ginger  and  long  and  black    papers,  of  each 
one  part,  to  two  parts  of  Datura  seeds.     The  dose  is  4  grains 
II.— 74 
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of  the  mnsa^  which  is  directed  to  be  mode  with  the  assistance  of 
lemon  juice. 

As  a  local  application  to  inflamed  and  painfol  parts,  the 
pounded  leaves  mixed  with  tarmeiic  in  the  form  of  a  paste  are 
much  used  as  a  domestic  remedy.  Similar  pastes  are  made 
with  the  fruit  and  juice^  with  or  without  opium,  and  mixed 
with  oil ;  they  are  used  to  destroy  lice  and  in  parasitic  skin 
diseases. 

A  pill  made  of  the  pounded  seeds  is  placed  in  decayed  teeth 
to  relieve  toothache,  and  the  leaves  are  smoked  along  with 
tobacco  in  asthma.  According  to  Dutt,  no  mention  of  the 
latter  use  of  the  plant  is  to  be  found  in  old  Hindu  books, 
Mahometan  writers  also  are  silent  upon  this  point.  Ainslie 
found  upon  enquiry  that  the  physicians  c^  Southern  India 
were  unacquainted  with  tho  value  of  Datura  in  spasmodic 
asthma,  but  he  tells  us  that  his  friend.  Dr.  Sherwood  of  Chibtore, 
noticed  the  smoking  of  D.fastiwsa  as  a  remedy  in  that  disease. 
In  tho  Concan  the  juice  of  the  same  plant  is  given  with  fresh 
curds  in  intermittent  fever  to  the  extent  of  one  told  during  the 
intermission,  and  at  least  two  hours  before  the  fever  is 
expected.  The  seeds  also  often  enter  into  the  composition  of 
the  haTcha,  used  in  the  fermentation  of  country  spirits,  and 
Norman  Oherers  states'  that  hakha  is  also  frequently  added 
to  Kaita  (^),  an  intoxicating  drink  prepared  from  the 
ftuit  of  Feronia  elepkimtiim,  and  indulged  in  by  the 
lower  classes  during  tho  Holi  festival.  The  several  species 
of  Datura  are  described  by  Mahometan  writers  under 
the  Arabic  name  of  Jonz-el-mathil.  The  Persian  name 
is  Tatnlah.*  The  author  of  the  Makhzan  recommends 
preference  to  be  given  to  the  purple  kind ;  he  says 
that  all  parts  of  the  plant  are  powerfully  intoxicating  and  nar* 
cotic ;  as  a  local  application  they  relieve  the  pain  of  tumourSf 
piles,  &c.     The  roasted  leaves  applied  to  the  eyes  give  relief  in 

•  Datura  Stramonium  is  called  Tarovka  in  modem  Greek,  a  name  doubt- 
less of  Persian  origin.  This  plant  is  a  native  of  Northern  Persia  and 
Afghanistan,  whence  it  appears  to  hafe  been  iiftrodueed  into  Europe  some 
time  before  the  discovery  of  America. 
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ophthalmia,  similarly  they  are  useful  in  headache,  enlarged 
testicles,  boils,  Ac.  The  following  description  of  Datara  intoxi- 
cation is  by  the  same  author: — ^'  Every  thing  he  (the  patient) 
looks  «t  appears  dark ;  he  fancies  that  he  really  sees  all  tiie 
absurd  impreosions  of  his  brain,  his  senses  are  deranged^ 
he  talks  in  a  wild,  disconnected  manner,  tries  to  walk  but  is 
onabk,  cannot  sit  straight,  insects  and  reptiles  float  before  his 
eyes,  he  tries  to  seiise  them,  and  laughs  inordinately  at  his 
failure.  His  eyes  are  bloodshot,  he  sees  with  difficulty,  and 
catches  at  his  clothes  and  the  farniture  and  walls  of  the  room. 
In  short,  he  has  the  appearance  of  a  mad  man.''  {Makltzart, 
article  **Jova^lrmathil") 

The  leaves  and  seeds  of  D.  fastuoga  have  been  made  official 
in  the  Pharmdcoposia  cf  India,  and  of  these  a  tincture,  extract, 
plaster  and  poultice  are  directed  to  be  made.  The  extract 
has  been  used  successfully  at  the  Generd  Hospital,  Madras, 
as  a  substitute  for  extract  of  belladonna.  The  value  of  the 
plant  as  a  remedy  for  painful  syphilitic  nodes,  tumours,  &c.,  is 
wdl  known  to  many  Suropean  physicians  in  India. 

For  a  description  of  the  physiological  effects  of  Datura,  the 
reader  is  referred  to  the  article  upon  Belladonna. 

Description. — The  leaves  of/?.  Stramoniim^  D.fasttiosa, 
and  B.ileiel  are  very  similar;  they  have  long  petioles,  are 
unequal  at  the  basot  ovate,  acuminate,  sinuate-dentate,  with 
large  irregular  pointed  lobes ;  when  firesh  they  are  firm  and 
juicy,  and  have  a  disagreeable  fetid  odour,  which  they  lose  when 
djy.  In  i).  Stramonium  and  B.  Metel  the  young  leaves  are 
generally  pubescent,  in  D.  faetvma  they  are  glabrous.  In 
size  the  leaves  vary  greatly,  in  vigorous  plants  the  largest 
are  7  to  8  inches  long  and  4  to  5  in  breadth.  All  the  spedes 
have  large  trumpet-shaped,  night-scented  flowers,  which  in 
2?.  fastuosa  vary  much  in  colour  and  are  often  double.  In 
/).  Stramonium  they  are  white,  and  in  D.  Metel  purplish- 
white. 

The  fruit  is  an  ovoid  capsule  about  the  size  of  a  walnut, 
thickly  studded  with  blunt  spines ;  it  is  bilocular,  with  each  cell 
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inooidpletely  divided  into  two,  and  in  D.  Sti'afndnium  6pe])S  «l 
the  summit,  when  ripe,  in  four  regular  Talves,  disclosing  a  large 
number  of  flattened,  kidney-ahaped  black  or  dark  brown  seedB, 
about  2  lines  long  and  4  a  line  thick.  The  surface  of  tihe  seedA 
is  -finely  pitt^d,  and  also  m^ked  with  a  much  coarser  series  of 
shallow  reticulations.  The  embryo  follows  the  outline  of  Ae 
seed,  and  has  the  tip  of  the  radicle  everted.  The  fruit  of  D./as* 
tiwsa  dehisces  irregularly  when  ripe,  and  the  seeds  are  ear- 
shaped  and  of  a  light  yellowish-brown  colour.  The  testa  is  much 
thicker  than  in  the  seeds  of  D,  Stramoniumy  but  like  them  b 
reticulated  and  finely  pitted.  The  seeds  of  both  plants  have 
a  bitterish  taste  and  disagreeable  odour  when  bruised.  The 
fruit  and  seeds  of  D.  Met  el  agree  nearly  with  those  of 
D.  fastuosa. 

Microscopic  structure. — The  outer  envelope  of  the  seed  is 
formed  of  a  layer  of  thick- walled,  sinuous  cells,  which  in  Z>. 
fastuosa  and  D,  Metel  are  much  more  developed  than  in  D. 
Stramonium  J  and  contain  secondary  deposits  ;  the  inner  is  formed 
of  tangentially  extended  cells.  The  albumen  consists  of  poly- 
hedral cells,  containing  granular  matter  and  fatty  oil.  The 
structure  of  the  embryo  is  similar,  but  the  cells  are  much 
smaller. 

Chemical  composition. — Prof.  E.  Schmidt  and  Mr.  Schiitte 
[Aj^otk  Ztg A890,5U)  found  the  seeds  of  D.  StramorUum  U> 
contain  much  hypscyamine  with  small  quantities  of  atropine 
and  hyoscine,  M.  Gerard  (Compter  rendus,  Acad,  den  Scu, 
Aug.  11,  1890)  has  prepared  anew  fat  acid,  Daiuric^acid,  from 
the  seeds,  which  yield  25  per  cent,  of  oil  when  extracted  by 
ether.  Purified  with  petroleum,  this  oil  was  of  a  greenidi 
yellow  colour.  It  was  saponified  with  litharge ;  then  the  lead 
oleates  were  removed  by  ether,  leaving  a  soap,  from  which  the 
author  isolated  an  acid  fusing  at  55°  C,  M.  Gerard  places 
daturic  acid  between  palmitic  and  stearic  acids,  and  it  present 
analogous  properties  to  these.  It  crystallizes  by  cold  from  S5 
per  cent,  alcohol  giving  groups  of  fine  needles.  It  is  fairly 
soluble  in  cold  alcohol,  and  very  soluble  in  ether  and  benzene. 
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Formala  C»*H»K)*  (old  notation).  From  B^peH.  de  Pharm., 
Sept.  10,  ISflO,  in  Amer.  Jaum.  Pharm.,  Oct.  181)0.  The  air- 
dried  seeds  of  D.  fastuo$a  (  pnrple  var.  )  reduced  to  powder 
tost  7*828  per  cent,  of  moisture  when  heated  to  100^  O. 
The  ash  calcalated  on  the  air*dried  seeds  amounted  to  4*830 
per  cent.,  and  was  of  a  brick-red  colour. 

On  proximate  analysis  the  following  results  were  obtained, 
calculated  on  the  seeds  containing  7*828  per  cent,  of 
moisture: — 

Petroleum  ether  extract 11*654  per  cent* 

Ether  extract,  containing  "296  per  cent, 

of  oil  soluble  in  petroleum  ether 0*340    „    „ 

Absolute  alcohol  extract 1*382    „    „ 

The  oil  extracted  by  petroleum  ether  was  of  a  pale  «traw 
colour,  and  had  a  slight  odour  of  valeric  acid.  Exposed  to  i^ 
temperature  of  about  90 — 95®  C.  for  several  days,  it  slowly 
thickened.  The  oil  extracted  by  ether  was  of  a  darker  coloarf 
and  had  a  distinct  fluorescence.  After  agitation  with  dilute 
sulphuric  acid  to  dissolve  any  trace  of  alkaloid,  and  filtration 
through  paper,  it  had  a  specific  gravity  at  15*5  C.  of  9167.  It 
thickened  below  10°  0.  The  ether  extract  contained  oily 
matter  soluble  in  petroleum  ether,  the  insoluble  residue  was 
only  partly  soluble  in  dilute  sulphuric  acid,  and  the  acid  solu- 
tion afforded  marked  evidence  of  the  presence  of  an  alkaloidal 
principle,  which  caused  marked  dilatation  of  the  pupil  when 
introduced  into  the  eye.  The  alcoholic  extractive  contained  a 
substance  exhibiting  a  marked  greenish  fluorescence,  a 
dark  resin  and  an  alkaloidal  body.  The  gold  salt  of  this 
alkaloid  examined  microscopically  closely  resembled  the 
aurochloride  of  atropine.  The  total  alkaloid  extracted  from 
the  seeds  amounted  to  *088  per  cent.  Dragendorff  states  that 
the  aurochloride  of  atropine  dried  at  100**  C.  contains  81'37per 
cent,  of  gold;  a  salt  having  the  formula  C^^H^^NO'HAuCl* 
would  contain  81*31  per  cent,  of  gold.  We  made  two  deter- 
minations of  gold  in  the  gold  salt,  prepared  with  alkaloid,  after 
repeated  purification ;  after  drying  first  over  sulphuric  acid  and 
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then  at  100^  C,  we  fonnd  tbe  gold  content  to  be  30*51 3  per 
cent.  The  melting  point  of  bur  gold  salt  was  aboYo  17(P  C. 
when  heated  in  the  dry  state.  The  amonnt  of  alkaloid  at  our 
disposal  was  too  small  to  admit  of  any  attempt  at  fraction- 
ation. 

Toxicology. — Datura  poisoning  is  common  in  India,  the  seeds 
being  usually  employed;  a  few  cases  of  poisoning  by  the  leaves 
and  root  haye,  however,  been  reported.  In  the  great  majority 
of  cases  the  motive  for  its  administration  is  facilitation  of  theft, 
and  when  in  India  an  individual  has  been  first  drugged  and  then 
robbed,  it  will  usually  be  found  that  datura  has  been  employed. 
A  common  form  of  theft  by  aid  of  this  poison  is  road  robbery, 
and  Dn  W.  Center  mentions  the  use  in  such  cases  of  a  hoUow 
pestle,  the  cavity  containing  the  seeds.  Inversion  of  this 
while  pounding  the  masaleh  or  spices  always  used  in  Indian 
cookery,  introduces  the  poison  into  the  food  without  esciting 
suspicion.  It  rarely  happens  that  there  is  any  ground  for 
suspecting  homicidal  intent  in  cases  of  datura  poisoning;  in  fact, 
there  seems  to  be  a  popular  belief  in  this  country  that  the  drug 
is  simply  an  intoxicant.  As  Harvey  remarks,  road  poisoners 
sometimes  partake  with  their  victims  of  the  drugged  food, 
which  they  would  hardly  do  if  aware  of  the  danger.  Commonly, 
when  datura  is  used  for  criminal  purposes  in  India,  the  poison 
is  mixed  with  sweetmeats  or  food,  but  in  exceptional  cases  it 
has  been  mixed  with  tobacco  given  to  the  victim  to  smoke. 
Datura  is  said  to  be  used  by  vendors  of  native  liquor, 
for  tho  purpose  of  increasing  its  intoxicating  power,  the  liquor 
being  poured  into  a  vessel  which  has  been  first  filled  with  the 
smoke  of  the  burning  seeds.  Suicidal  poisoning  by  datura,  if 
it  occurs  at  all,  is  extremely  rare.  Accidental  poisoning  among 
children  is  occasionally  met  with.  {Lyon,  Med.  Juris,  fur 
India,) 

For  the  symptoms  of  poisoning  by  this  plant  the  reader  is 
referred  to  tho  article  upon  Belladonna. 

lu  a  country  whore  tbe  habitual  use  of  opium  is  so  common 
it  is  diflBicult  to  say  what  may  bo  a  fatal  dose  of  datura.    Dn 
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^Giraad  in  1843  met  with  only  ono  death  in  fidby-one  cases  admit- 
red  into  the  Jamsetjee  Jeejeebhoy  Hospital,  Bombay;  and  in  the 
ten  years  ending  1885,  of  fifty-nine  cases  admitted  into  the 
same  hospital,  only  two  died*  This,  however,  is  an  exception- 
ally low  death-rate.  Dr.  Burton  Brown,  of  Lahore,  records 
twenty-one  deaths  in  ninety-two  cases.  In  Harvey's  one  hundred 
and  twenty-three  Bengal  cases,  twenty  deaths  were  reported; 
and  of  the  Bombay  Analyser's  one  hundred  and  thirty-eight 
cases,  twenty-four  died.  Here  there  is  a  marked  difference  in 
the  fatality  among  cases  treated  in  hospital  and  the  last  three 
sets  of  figures  which  represent  cases  referred  to  the  Chemical 
Analysers  from  different  part  of  the  country,  many  of  which 
wonid  probably  have  recovered  under  medical  treatment. 

Prom  the  Reports  of  the  Chemical  Examiner,  N.-W.  Pro- 
vinces and  Dude,  for  the  years  1879  to  1887,  it  appears  that  out 
of  110  cases  referred  to  him,  9  were  fatal.  His  report  also  shows 
a  remarkable  decrease  in  the  number  of  cases  in  which  Datura 
was  detected  in  the  various  substances  sent  to  him  for  exami- 
nation. In  1879  and  1880,  20  and  25  per  cent,  of  them  contain- 
ed this  poison,  in  1881  the  percentage  fell  to  9  and  remained 
at  about  that  figure  during  the  remaining  6  years. 

In  Bengal  fatal  cases  of  datura-poisoning  are  now  very  rare, 
as  will  be  seen  from  the  following  table : — 


Year. 

Number  of 
viieera  ex- 
amined. 

Percentage 
of  Datura 
detections. 

1880-81 

270 
210 
210 

126 
217 
234 
266 
233 

0-7 

1881-82 

0-4 

188283 

None* 

Nine  months  of 

1883  

yj 

1884 

,f 

1885  

1886 

"0-4 

1887 

None. 
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la  the  Pai^jab  fatal  cases  are  more  f  reqaent,  bat  their  namber 
appears  to  be  decliaiag,  as  will  be  seea  from  the  following 
figures:  — 


Year. 

Number  of  Pcreentiige 

viscera  ex-    of  Datura 

amined.     detectionji. 

1879   

162 
194 
186 
201 
194 
200 
234 
272 
228 

152 
128 

85 
81 
84 
76 
91 
101 

1-8 

1880  

2-0 

1881   

6'3 

1882  

09 

1883 

1-5 

1884  

0-5 

1885  

0-8 

1886  

0-7 

1887   

0-8 

Madras — 

1882  

-6 

1883  

1*6 

1884 

8-2 

1885  

4-9 

1886 

2*3 

1887  

^one 

1888  

ri 

1889  

1-9 

A  case  is  reported  by  Taylor  {Poisons^  p.  774)  ia  whksh  a 
decoction  of  125  seeds  of  D,  Stramonium  caused  the  death  of  an 
adalt  ia  seven  hours  :  on  the  other  hand,  in  Dr.  E.  Lawrie's  case 
(see  Belladonna),  the  patient,  an  adult,  recovered  under  snit- 
able  trdatment,  after  taking  four  grains  of  Atropine. 
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SCOPOLIA  LURIDA,  Dunal. 

Fig. — Link  ^  Otto  Ic.  Sel,  L  35;  Miers  III.  S.  Amer.  PL 
IL,  t.  78;  Sweet  Brit.  FL  6ard.,  t  125. 

Hab. — Central  Himalaya,  Nepal,  Sikkim. 

History,  Uses,  &C. — The  properties  of.  this  plant  do 
not  appear  to  be  known  to  the  natives  of  India.  It  was  intro- 
duced into  Europe  as  a  garden  plant  by  the  late  Mr.  Whitley  of 
Fulham  in  1823,  and  is  of  the  most  easy  culture,  and  will  grow 
in  any  soil,  but  requires  a  dry  situation.  {Loudon.)  In  tho 
PKarmacofceia  of  India  it  is  stated  that  a  tincture  prepared 
from  the  leaves,  in  the  proportion  of  one  ounce  to  eight  ounces 
of  alcohol,  administered  to  difEerent  patients,  was  found  to 
produce  extreme  dilatation  of  the  pupil;  and  in  two  instances  it 
induced  blindness,  which  only  disappeared  when  the  medicine 
was  discontinued.  The  largest  dose  given  was  20  drops  of  the 
above  tincture  during  the  twenty-four  hours.  (Op.  cit.  p.  181 .) 
These  experiments  were  reported  in  the  Oaz.  Med,  Nov.  4th  1843) 
and  appeared  in  Braithwaite'tf  Retrospect  of  Med.  IX.,  p.  1 19. 
Of  late  years  other  species  of  Scopolia,  especially  S.  japonida, 
have  attracted  attention  in  Europe  as  substitutes  for  Belladonna. 

Description. — 8.  lurida  is  a  strong,  robust,  downy, 
canescent  plant,  with  something  the  habit  of  Belladonna,  and 
solitary,  drooping,  lurid  yellow  or  greenish-purple  flowere. 
The  leaves  resemble  those  of  Datura.  The  fruit  is  globose, 
about  j  inch  in  diameter,  ciroumsciss  above  the  middle,  lid 
one-celled,  remainder  two-celled;  seeds  numerous,  reniform, 
granulate,  ^^  inch. 

Chemical  composition. — 8.  lurida  has  been  examined  by 
Siebert.  {Archiv.  der  Pharm.  Feb.  20,  1890,  p.  145.)  From 
flo  jeering  plants  he  reports  that  he  obtained,  by  fractional 
precipitation  of  an  acidulated  liquid  with  gold  chloride,  a  "not 
inconsiderable  quantity  of  hyoscyamine,'*  but  no  atropine  or 
hyoscine,  while  frona  plants  collected  when  the  seed  had 
ripened,  only  a  very  small  quantity  of  atropine  could  be  isolated 
II.-.79 
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under  the  same  conditions  and  no  hyoscyamino.  The  failure 
to  detect  hyoscine  is  thought  to  be  possibly  due  to  insnflBciency 
of  the  material  used.  These  results  seem  to  indicate  that  the 
degree  of  development  of  the  plant  may  have  an  important 
relation  to  the  quantity  and  nature  of  the  alkaloids  occurring 
in  it.  {Pharm.  Journ.  Mar.  Ist,  1890,  p.  709.) 

HYOSCYAMUS   NIGER,  Linn. 

Fig. — Bot.  Mag,,  t  2394;  Bentl.  and  Trim.,  t.  194;  Hen- 
bane (Eng.),  Jusquiame  noire  {Fr.), 

H  ab . — Temperate  Western  Himalaya.  Cash  mere  to  G  arhwaU 
HYOSCYAMUS   MUTICUS,  Lhi^ 

Fig.—Janb,  et  Spach.  III.  v.,  t.  415  ;  Griff.  Ic.  PI  AsiaL, 
i.  412.     Syn. — fl".  insanns,  Stocks. 

Hab. —  West  Punjab,    Sind,  Afghanistan. 

HYOSCYAMUS    RETICULATUS,  Linn. 

'Fig.^^Cotnmelyn  Horl.,  77,  L  22. 

Hab. — Beluchistan,  Badghis,  Khorasan.  The  herb  and 
seeds. 

Vernacular. — Khorasini-ajowan  {Ilind.,  Beng.),  Khorasani- 
ova  (Mar.),  Khorasani-ajarao  (Quz,),  K6riish&m-jomHm  [Tarn.), 
Kdr&sani^vamam  {Teh),  Khurasini-vadakki  (Can.), 

History,  Uses,  &C. — Henbane,  though  a  native  of  the 
Himalayas,  was  probably  unknown  to  the  ancient  Hindu  phy- 
sicians. Parasika  and  Khorasfini  yamdni,  the  names  which  it 
bears  in  some  recent  Sanskrit  works,  indicate  its  foreign  sonroe. 
Three  kinds  of  votricvdfiof  were  known  to  the  Greeks,  mcAo^ 
black,  Xewcoff  white,  and  fuyXoftSiyr.  yellow.  Hyoscyamus  is  called 
Altercum  and  Hexba  symphoniacaby  Latin  writers.  Cf.  Pliny, 
25, 1 7,  who  states  that  altercum  is  its  Arabian  name*  It  ifl  pro- 
bably a  corruption  of  (j^ij^^  originally  a  Persian  word  signify* 
ing  an  **  antidote,'*  in  Greek  OrfpuiKa,    In  Palladius  aiid other  ble 
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writers  we  meet  with  tbe  mutilated  form  Jusquiamus.  Maho- 
metan writers  call  it  Banj^  an  Arabic  corruption  of  the  Persian 
Bang;  they  say  it  is  the  Afiyun  (^wv)  of  the  Greeks,  the  Azmdlus 
of  the  Syrians,  and  the  Katfit  or  Iskiras  of  the  Moors;  they 
also  add  that  in  the  Deilami  language  it  is  called  Kir-chak, 
because  the  capsules  resemble  a  little  basket  with  a  cover,  such 
as  the  Arabs  make  out  of  date  leaves  and  call  Kafir.  Baron 
Hammer-Purgstall  makes  the  following  important  observation: 
Bendjy  the  plural  of  which  in  Coptic  is  *  nibendj,'  is  without 
doubt  the  same  plant  as  the  'nepenthe,'  which  has  hitherto  so 
much  perplexed  the  commentators  of  Homer.  Helen  evidently 
brought  the  nepenthe  from  Egypt,  and  bendj  is  thete  Btill 
reputed  to  possess  all  the  wonderful  qualities  which  Homer 
attributes  to  it."  (Trehutien  '*  Oontes  InedUs  cUs  Mflle  et  une 
NuUb/'  i,  p.  12,.  note.)  Mir  Muhammad  Husain's  description 
of  Banj  in  the  Makhzan  agrees  well  with  tbe  genus  Hyos- 
cyamus.  He  says  there  are  three  kinds — white,  black,  and 
red,  and  that  the  white  is  to  be  preferred ;  he  mentions  the 
preparation  of  a  sun-dried  extract  from  tbe  juice  of  the  fresh 
leaves,  and  says  that  the  leaves  are  also  poundedand  made  into 
a  paste  with  flour,  out  of  which  small  cakes  are-  forn>ed,  which 
when  dry  retain  their  medicinal  properties  for  some  tipie. 
Henbane  is  described  by  Eastern  writers  on  Materia  Medica 
as  intoxicating,  narcotic  and  anodyne;  among  the  many  uses 
to  which  it  is  put  the  following  may  be  mentioned  as  now 
peculiar  to  the  East.  A  poultice  of  the  juice  with  barley  flour 
is  nsed  to  relieve  the  pain  of  inflammatory  swellings.  The 
seeds  in  wine  are  applied  to  gouty  enlargements,  inflamed 
breasts,  and  swelled  testicles.  About  half  a  draciim  of  the 
seeds  with  1  drachm  of  poppy  seeds  is  made  into  a  mixture 
with  honey  and  water,  and  given  as  an  anodyne  in  cough,  gout, 
&o.*  Equal  parts  of  the  seeds  and  opium  are  said  to  be  a 
powerful  narcotic.     A   mixture   of  the   powdered  seeds  with 

*  Compare  with  Scrib.  Comp.  89  to  93.  The  smoke  of  the  httminj?  se^Hs 
wfw  inhaled  by  the  ancients  to  cure  toothnche.  (Scrib.  Comp.  J54.)  Suffire 
autem  oportet  ore  aperto  alterci  semiue  carbonibus  aspcrso,  siibinde  os  col- 
iuere  aqua  calida,  interdum  euim  quasi  vermicuU  quiclara  ejiciuntur.  (See 
Solanum  ganthocwrpwn.) 


Digitized  by  VjOOQ IC 


628  aOLANACEJE. 

pitch  is  used  to  stop  hollow  teeth  which  are  painAil^and  also  as 
a  pessary  in  painfal  aflfecfcions  of  the  uteras.  The  jnioe  or  a 
strong  iiifasion  of  the  seeds  is  dropped  into  the  eye  to  relieve 
pain.  Lastly^  the  seeds  made  into  a  paste  with  mare's  milk 
and  tied  up  in  a  piece  of  wild  bull's  skin  if  worn  by  women,  is 
said  to  prevent  conception.  Ainslie  and  other  European  writers 
upon  Indian  Materia  Medica  notice  the  use  of  Hyosoyamus 
seeds  in  India. 

The  officinal  Henbane  of  the  ancients  is  generally  considered 
to  have  been  H,  albxiSy  Linn.,  and  in  the  Mufaridat-i-Nisaii 
the  seeds  are  described  as  Bazr-H?l-baDJ-abiad,  "seeds  of  white 
henbane.^'  Pliny  mentions  four  kinds  of  the  plant,  the  first 
with  a  black  seed,  flowers  bordering  on  purple,  and  a  prickly 
stem,  growing  in  Galatia  (ff.  reticalatus) ;  the  second,  or  common 
kind  (fl".  niger) ;  the  third  having  seeds  like  Irio,  i,  e,  ''reddish'* 
(JT.  aureus,  Linn.);  and  the  fourth  with  white  seeds,  which  is 
preferred  by  medical  men  {ff,  albus).  All  of  them  have,  he  says, 
the  eflTect  of  producing  vertigo  and  insanity.  The  Henbane 
seeds  brought  from  Khorasfin  are  those  of  H,  reticulatus.  This 
plant  has  also  been  sent  to  us  from  Quetta^  where  it  grows 
abundantly.  H.  niger  is  cultivated  at  the  Saharanpur  Botanic 
(Jardens,  where  the  extract  is  also  manufactured  for  use  in  the 
State  Sanitary  Establishments.  The  physiological  effects  of 
Hyosoyamus  are  the  same  as  those  of  Belladonna,  which  have 
already  been  described.  In  certain  conditions  of  the  system 
the  action  of  the  drug,  and  especially  of  byoscyamine,  appeara 
to  be  considerably  modified,  as  will  be  seen  from  the  following 
cases  quoted  by  8till6  and  Maisch.  "Dr.  fl.  A.  Hutchinson,  of 
Pittsburg,  took  |  grain  of  Merck's  byoscyamine  (PhUa.  Med. 
Times,  xiii.  139.)  Besides  the  dryness  of  the  mouth  and  throat, 
there  was  intense  congestion  of  the  head  and  face  and  violent 
throbbing  of  the  heart  and  carotids,  numbness  over  the  whole 
body  and  muscular  incoordination,  and  an  inability  to  walk 
without  watching  the  steps.  There  was  no  mental  excitement 
or  sensory  illusion,  but  an  over-powering  tendency  to  sleep, 
which  came  on  and  lasted  for  11  hours.  Various  means 
were  used   by  friends  who  were  ignorant  of  the  cause  of  the 
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aopor  to  aronse  the  sleeper,  but,  uselessly.  During  the  sloop 
the  muscular  system  was  completely  ^^laxed,  and  the  pulso 
at  first  was  full  and  hard,  138  a  minute,  the  reBpirationg 
84  to  40,  and  the  temperature  106^  P.  As  the  narcotism 
subsided  these  rates  subsided  rapidly  toward  the  normal  stan* 
dards.  On  regaining  oonsciousness  the  mind  was  unsteady  and 
confused,  and  all  objects  looked  tinged  with  yellow.  During 
the  sleep  there  was  more  or  less  nausea,  and  once  vomiting.  No 
recollection  of  anything  after  the  commencement  of  sleep 
remained.  For  several  days  the  pupils  remained  dilated,  and 
there  was  double  vision,  while  all  the  secretions,  including  the 
perspiration,  were  suspended.  A  patient  of  Empi^s  affected 
with  paralysis  agitans  took  5  ragm.  of  lyroscyamine  (gr.^), 
and,  finding  the  tremor  diminished,  used  a  like  quantity  on  the 
following  day.  The  first  dose  caused  a  slight  intoxication,  and 
ailber  the  second  there  was  a  like  confusion  of  the  mind  and  senses, 
the  face  was  flushed,  the  expression  anxious,  the  whole  interior 
of  the  mouth  dry,  the  tongue  stiff,  and  nausea  was  experienced. 
Hallucinations  in  which  rats  and  serpents  appeared,  and  familiar 
persons  were  not  recognized,  were  accompanied  and  followed 
by  furious  delirium,  tetanic  spasms,  and  extreme  dilatation  of 
the  pupils.  -  Deglutition  was  inipossible;  the  respiration  was 
hurried  and  oppressed,  the  pulse  at  96;  and  constant  vesical 
tenesmus  existed.  The  attack  lasted  for  8  hours,  and  gra- 
dually subsided,  and  on  the  morrow  only  some  recollection  of 
the  hallucinations  remained.  (Bull,  de  therap,^  xcix.  373.)  A 
phthisical  patient  accustomed  to  hypodermic  injections  of  mor- 
phia was  given  ^^  grain  of  hyoscyamine.  After  vomiting  he 
became  delirious,  lost  all  correct  perception  of  the  distance  of 
objects,  and  constantly  caught  at  insects,  with  which  he  said 
his  bed-clothes  were  covered.  {Praciitioner,  xxii.  369.)  In 
some  forms  of  hypochondriasis  hyoscyamine  seems  to  have 
been  useful  as  a  means  of  calming  agitation.  Prolonged 
experience  has  confirmed  these  statements.  Prideaux  states 
{Practitioner,  xxiii,  446)  that  it  produces  sleep,  sometimes  of 
considerable  duration,  in  excited  conditions  of  the  brain,  as  in 
mania,    delirium   tremens^   meningitis,  and    where  ordinary 
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hypnotics,  and  especially  opiates,  are  inadmissible.  In  sadi 
ca«eB  small  doses  {-^  gr.)  sufficOi  but  in  chronic  mania  largo 
doses  (4  grain,  or  even  1  grain)  are  necessary,  and  are  very 
useful  in  cutting  short  exhibitions  of  temper  and  excitement  of 
a  violent  and  destructive  character.  It  would  appear  to  be 
particularly  useful  in  delusional  insanity;  the  illusions  which  it 
conjures  up  overlie  and  gradually  obliterate  those  which  belong 
to  th^  disease.  In  chronic  dementia,  associated  with  des- 
tructive tendencies,  bad  habits,  and  sleeplessness,  the  patients 
are  itiuch  improved  by  a  course  of  small  doses  of  the  drug. 
(Stille  and  Maisch,)  Of  late  years  the  hydrochlorate  of  hyoscine 
has  been  recommended  as  calmant  in  maniacal  excitement  in 
doses  of  one-half  to  one  milligram.  It  is  claimed  for  it  that 
there  are  no  injurious  after-effects,  and  that  it  is  a  good  hypnotic, 
but  at  the  same  time  its  depressing  influence  on  the  system  is 
admitted, and  it  appears  to  have  been  of  no  use  in  a  considerable 
proportion  of  the  cases  in  which  it  was  tried.  There  can  be  no 
doubt  that  much  of  the  discrepancy  which  is  observable  in  the 
records  of  the  medicinal  effects  of  hyoscyamine,  is  due  U>  the 
use  of  impure  or  inert  samples  of  the  alkaloid. 

Description. — The  bazar  seed  is  reniform,  laterally  cam- 
pressed,  equal  in  size  to  that  of  H.  niger,  of  a  greyish -brown 
colour.  The  testa  is  finely  reticulated.  The  albumen  is  oily. 
The  embryo  curved  like  the  figure  9,  the  tail  of  the  9  being 
represented  by  the  radicle.     The  taste  is  oily,  bitter  and  acrid. 

M  croscopic  structure. — The  outer  envelope  of  the  seed  is 
composed  of  a  row  of  large  cells,  the  outer  walls  of  which  are 
thin  but  the  lateral  and  interior  very  much  thickened.  The 
second  layer  is  made  up  of  very  small  cells  taugentially 
extended  and  closely  applied  to  one  another.  The  cells  of  the 
albumen  are  polyhedral,  and  contain  granular  matter  and  oil 
globules. 

Chemical  <^m]90»ihW,— Henbane  contains  Hyosoyamine, 
O'^H^'NO',  an  isomende  of  atropine.  It  occurs  both  in  the 
seeds  and  in  the  juice  of  the  different  species  of  Hyosoyamns, 
and  is  accompanied  by  HyoBcine  or  amorphous  hyoscyamine. 
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Ifc  crystallizes  in  needles  (from  dilute  alcohol),  or  prisms  (from 
CHOP),  is  more  soluble  in  water  and  dilate  alcohol  than 
atropine,  and  is  laevorotatory,  [a]D= — 21^.  It  enlarges  the 
pupil  of  the  eye  in  the  same  manner  as  atropine. 

Hyoscyamine  occurs  mixed  with  atropine  in  several  plants  of 
the  Solanaceas,  such  as  Datura,  Duboisia,  Atropa,  and  probably 
in  some  others.  Ladenburg  is  of  opinion  that  atropine  is  ati 
optically  inactive  base  standing  to  hyoscyamine  in  the  relation 
of  racemic  acid  to  laevotartaric  acid.  From  20  grams  of  com- 
mercially pure  atropine  anrochloride  he  isolated  by  recrysta.1- 
lization  one  gram  of  hyoscyamine  anrochloride,  and  to  this  he 
attributes  the  sfcabement  that  atropine  can  be  converted  into 
hyoscyamine.  Hy  oscyamine  is  converted  into  atropine  by  heat- 
ing it  for  5  or  6  hours  above  its  melting  point.  Its  optical 
activity  may  likewise  be  diminished  by  allowing  its  alcoholic 
solution  to  stand  in  the  cold  after  a  slight  addition  of  one  of  the 
following  bases :  NaOH,  KOH,  NH',  NMe^^H,  and  NMe*OH, 
but  cannot  be  reduced  below  [a]D= — 1*89^  by  this  method; 
so  that  if  Ladenburg  is  correct  in  holding  atropine  to  be  opti- 
cally inactive,  the  conversion  of  hyoscyamine  into  atropine  is 
incomplete.  Hyoscyamine  is  split  up  by  boiling  dilute  HCl  or 
baryta  water  into  the  same  products  as  atropine,  viz.,  tropine 
and  tropic  acid. 

Hyoscine  or  amorphous  hyoscyamine  C*^H*'NO%  is  a 
colourless  syrupy  fluid,  and  occurs  in  the  mother-liquor  from 
which  hyoscyamine  has  crystallized.  It  closely  resembles 
hyoscyamine,  both  in  its  mydriatic  action  on  the  pupil  and  in 
other  respects.  Boiled  with  water  it  splits  up  into  tropic  acid 
and  pseudo-tropine.     (Wates  Diet,  ofChem,  2d. Ed.  IL,  744.) 

Henbane  seeds  contain  26  per  cent,  of  fatty  oil>  and  according 
to  Warnecke  yield  4-51  per  cent,  of  ash. 

Toxicology. — No  clearly  authenticated  cases  of  poisoning  by 
Hyoscyamus  appear  to  have  been  recorded  in  India,  but  its  use 
has  occasionally  been  suspected  in  the  Punjab  and  Beluchistan, 
where  H.  mutieus  is  common.  Under  the  name  of  Kohi-bhang, 
'*  hill  bhang»''  its  intoxicating  properties  are  well  known  to  the 
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Tuitives,  and  it  is  stated  to  be  smoked  like  Ganja,  aad  some- 
times nsed  in  the  same  way  as  Datura  to  fecilitate  robbery. 

NICOTIAN  A  TABACUM,  Linn. 

Fig,— iam.  IlL  L  113;  Wight  III.  t.  166;  Bentl.  and  Trim. 
I.  191.  Tobacco  (Eng.),  Thhaic  {Fr.). 

Hab.— America.     Oaltivated  throughout  India.  The  herb. 

Vernacular. — Tambakd  (Hind.^  ifar.),  Tamdku  IBeng,), 
Pagai-ilai  (Tarn.),  Pogiku,  Dhumra-patramu  (Tei.),  Puka- 
yila,  Pokala  (Mai,),  Hogesappu  (Can.),  Tamakd  (Ouz.). 

History,  Uses,  &C,— Inthe  Encyclopaedia  of  Sanskrit 
learning  by  R^ja  Radhdkanta  Deva,  entitled  Sabdakal pad ru ma, 
tobacco  is  mentioned  under  the  name  of  Tdmrakdta.  This 
ndune  occurs  in  the  Kulirnava-tantra  as  that  of  one  of  eight 
intoxicating  agents.  No  Sanskrit  medical  writers  mention 
Tobacco.  T^mrakuta  is  a  word  compounded  of  Tdmra,  "a  red 
or  copper  colour,'*  and  kuta,  ^^ deceitful  or  vile,  ^'  and  the  Hindi 
name  Tambaku  may  possibly  be  derived  from  it  and  not  from 
the  Portuguese,  iu  which  case  Tobacco  has  usurped  the  place  of 
some  older  but  now  forgotten  drug.  From  the  Mad^ir-i-rahimi 
and  the  Ddra-shikohi  we  learn  that  tobacco  was  introduced 
into  the  Deccau  by  the  Portuguese  about  A.  H.  9]4(A.  D.  loOS), 
and  that  it  began  to  be  smoked  about  1605,  towards  the  end  of 
the  reign  of  Sult6u  Jaluleddeen  Akbar.  Eumphius  speaks  of 
it  as  having  been  known  from  a  remote  period  in  the  East,  and 
it  appears  to  have  been  introduced  into  China  in  the  16th 
century  probably  by  way  of  Japan  or  Manila.  In  Europe  the 
Spaniards  first  became  acquainted  with  Tobacco  on  the  discovery 
of  Cuba  in  1492,  and  introduced  it  into  Spain  as  a  valuable 
medicinal  herb,  G  ouzalo  Fernandez  de  0 viedo  y  Valdes,  gover- 
nor of  Domingo,  in  his  Uistoria  general  de  las  Indias,  printed 
at  Seville  in  15eS5,  states  that  the  plant  is  smoked  by  the  Indians 
through  a  branched  tube  of  the  ^hape  of  the  letter  Y,  whick 
they  call  Tabaco. 
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In  the  edition  of  1570  of  Estienne  and  Liebant's  U  Agriculture 
et  Maison  BusHquef  Nicot's  own  account  of  the  herb,  which  was 
called  after  him  Nicoiiane^  is  given.  In  it  he  relates  the  won- 
derful cures  which  were  effected  by  it  at  Lishebron  (Lisbon), 
where  he  was  resident  as  French  ambassador  to  the  Court  of 
Portugal  in  1559-60  and  61,  Nicholas  Monardes  in  1617 
published  a  full  account  of  the  uses  of  Tabaco,  the  proper  name 
of  which  amongst  the  Indians  he  says,  is  Picielt ;  and  in  1577 
^' Joyfull  newes  outs  of  the  news  founde  worlde,*^  hj  John 
Frampton,  appeared,  in  which  the  Spanish  and  French  accounts 
of  the  plant  are  reproduced  in  English.  Frampton  describes 
himself  as  a  retired  Spanish  merchant.  Tobacco  was  first 
brought  to  England  by  Sir  John  Hawkins  about  the  year  1565, 
but  was  not  used  for  smoking  by  Englishmen  until  many  years 
after. 

Smoking  appeal  to  have  been  first  taught  in  England  under 
the  following  circumstances  :  — 

Sir  Walter  Raleigh's  first  expedition  took  possession  of 
Virginia  on  July  13th,  15tf4,  and  after  a  six  weeks*  stay  in 
the  country,  returned  home.  The  next  year,  a  second  expedi- 
tion conveyed  out  a  colony  under  Master  Ralph  Lane,  which 
remained  in  the  country  from  August  1 7th,  1585,  to  June  18th, 
1586  :  when  Sir  Francis  Drake  with  his  fleet,  returning  from  his 
victorious  raid  in  the  West  Indies,  brought  home  the  colony 
to  the  number  of  103  persons.  Among  these  was  the  celebrated 
mathematician,  Thomas  Hariot,  who  in  his,  *'  Briefe  and  true 
report  of  the  veto  found  land  of  Virginia ^  <^c.,^*  London,  1588, 
describes  tobacco,  and  the  adoption  of  the  smoking  of  it  by 
these  Virginian  colonists.  It  would  therefore  appear  that 
Raleigh  himself  had  nothing  to  do  with  the  introduction  of  the 
weed  itself,  or  of  the  habit  of  smoking  it.  But  while  Sir  Walter 
introduced  neither  the  herb  nor  the  manner  of  smoking  it,  there 
is  a  general  consent  that  he  principally  brought  the  habit  of 
Tobacco-smoking,  or,  as  it  was  at  first  called,  Tobacco-drinking, 
into  fashion,  and  a  string  of  stories  of  a  humorous  character 
are  on  record  which  connects  his  name  with  it.  For  these  stories 
11.— 80 
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we  must  refer  the  reader  to  Arber's  reprint  of  King  Jamec' 
famous  "  Cotmtcrblasie  to  TobaccoJ^ 

ProTT)  George  Sandys'  travels  in  1610  we  learn  tfaat  tobacco 
smoking  was  becoming  common  among  the  Turks  at  that 
date,  and  tliat  it  had  been  introduced  into  the  country  by  the 
English  merchants. 

Like  coffee  drinking,  the  use  of  tobacco  met  with  much  op- 
position at  first,  and  even  at  the  present  day  is  visited  with  the 
severest  penalties  by  the  Wahabis.  Sandys  remarks  that 
tobacco  from  England  would  prove  a  principal  commodity  in 
Turkey  were  it  not  for  the  severity  of  Morat  Bassa  (3furad 
Pasha)  J  who  commanded  a  pipe  to  be  thrust  through  the  nose 
of  a  Turk  who  was  caught  smoking,  and  that  he  should  be  led 
in  derision  through  the  city.  The  Mahometan  law  doctors  in 
Arabia  and  Turkey  universally  condemned  its  use,  in  Persia* 
and  the  East  they  appear  to  have  been  less  severe.  In  the 
former  country  "to  fill  a  pipe  for  any  one  "  is  a  vnlgar  expression 
for  doing  a  favour.     Mulla  Fauki  says : — 

A  Sofi  fmiiatts  tobacco  in  the  following  terms  ; — 

"Who    drink    tobacco;    breathe  Allah  first,  then  God.** 

The  liberal  policy  of  Akbar  probably  prevented  any  perse- 
cution in  India;  in  China  its  use  wae  prohibited  by  the  emperors 
both  of  the  Ming  and  Tsing  dynasties.  In  Bussia  up  to  the  time 
of  Peter  the  Great  snuff-taking  was  forbidden  under  the 
penalty  of  having  the  nose  cut  off. 

In  England  Ben  Jonson,  in  Every  Man  in  lids  SumoWi  acted 
on  a 5th  November,  1596,  skilfully  represented  both  sides  of  the 
controversy  in  the  speeches  of  Bobadilla  and  Cob.  From  this 
date  up  to  1604  numerous  writers  appeared  in  defence  or  con- 
demnoticn  of  the  herb.     King  James  1st  then  wrote  his  well 

•  Tobaroo  wfts  intro<!uce<l  into  Fei-sia  by  the  Portuguese  ie  the  eeign  of 
Shah  Abbfts  the  Second. 
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known  C^iLnterhlasUi  and  pablishjed  a  CommUsio  pro  Tabacco, 
by  which  be  placed  a  duty  of  six  shillings  and  eight  pence  upon 
every  poaod  imported  into  BngUnd,  in  addition  to  the  custom 
of  twopence  which  was  before  levied.  Offenders  against  this 
act  were  liable  to  confiacatioo,  fine  and  corporal  punishment. 

Even  now  the  controversy  is  not  extinct  in  England,  bot 
Tobacco  appears  to  have  the  best  of  it,  and  in  all  other  countries, 
except  in  the  Wahabi  territory,  it  reigns  supreme.  Njlnak  Shah 
indeed  when  he  established  the  Sikh  religion  thought  it  neces- 
sary to  forbid  the  use  of  something,  and  selected  tobacco  as 
the  forbidden  article,  but,  nevertheless,  he  allowed  converts  who 
had  been  in  the  habit  of  using  it  to  continue  the  practice. 

The  author  of  the  Malihzan-el-AdwIyn  stiites  that  native 
physicians  consider  tobaoco  smoke  to  be  disinfectant,  and  recom- 
naend  it  for  fumigating  cholera  patients.  Taken  in  various 
ways  it  is  said  to  purge  the  brain  and  stimulate  mental  activity. 
The  smoke  is  calmative  in  asthma  and  other  chest  aEfoctions,  and 
prevents  costiveness  if  inhaled  fasting.  The  ashes  of  the 
plant  made  into  a  paste  with  oil  are  a  useful  application  to  sores 
and  wounds  to  prevent  bleeding.  The  water  from  the  kookak 
is  diuretic,  and  the  black  oil  which  collects  in  the  pipe  stem  is 
used  on  tents  to  heal  up  sinuses,  and  is  dropped  into  tksd'^j^  to 
cure  night  bUndness^a^d  purulent  conjunctivitis,  Mir  Muham- 
mad Hosain  closes  bis  notice  of  Tobacco  by  remarking  that, 
the  better  classes  of  English  in  India  smoke  the  hookah,  but  in 
their  own  country  they  mostly  take  snuff,  a  few  chew,  and  smoke 
pipes  (the  author  of  the  Makhzan  wrote  about  one  hundred  and 
twenty  years  ago).  Ainslie  mentions  the  application  of  the 
leaves  to  the  anus  to  promote  the  action  of  the  bowels  by  the 
natives  of  Southern  India.  In  the  Concan  a  paste  made  with 
snuff,  lime  and  the  powdered  bark  of  Galofhyllum  inopht^llum 
is  applied  in  orchitis.  Dr.  Leith  of  Bombay  was  in  the  habit 
of  applying  a  poultice  of  Tobacco  leaves  to  the  spine  in  tetanus 
with  good  results.  The  use  of  Tobacco  is  very  general  amongst 
the  natives  of  India,  even  women  and  yonng  children  habitually 
smoke  and  ohew  it.  The  Giiraku  •  which  is  used  in  the.  h/H>kah 
is  essentially  a  mixture  of  Tobacco  and  Gar  (coarse  SDgar),  id 
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equal  proportions,  bat  the  wealtbier  classes  add  eiher  ingre- 
dients to  it.* 

Gnrakn  has  the  appeai'ance  of  an  extract;  when  nsed  it 
is  broken  into  fragments  which  are  packed  in  iAi&ehilam  and 
covered  with  a  layer  of  live  coals  of  wood,  or  rice  balls  spec^lj 
prepared  for  the  purpose.  In  Western  India  cigarettes  rolled 
in  the  leaves  of  Bauhinia  racemosa  or  Diospyros  Tupru  are 
much  nsed.  Many  among  the  labouring  classes  chew  Tobacco 
along  with  their  betel  leaves  and  areca  nut.  Snuff- taking  also 
is  very  common  in  some  parts  of  India. 

Physiological  efecU. — Tobacco  acts  as  a  poison  upon  mort 
insects,  but  is  fed  upon  with  impunity  by  weevils.  In  frogs, 
Iricotine,  after  a  period  of  temporary  excitement,  causes  s 
tetanic  condition ;  sometimes  accompanied  by  convulsions,  mid 
followed  by  muscular  ralaxatiou.  Herbivorous  animals  are 
not  affected  by  moderate  doses  injected  into  the  stomach,  bnt 
large  doses  reduce  the  frequency  of  the  pulsatioosof  the  heairt, 
and  may  prove  fatal  to  them.  The  carnivora  are  affected  by 
it  in  the  same  way  as  man.  When  its  fumes  are  thrown  into  the 
lungs  of  animals,  or  when  its  decoction  is  applied  to  their  skin 
its  poisonous  operation  is  speedily  developed.     Tobacco  first 

"*  Apples  and  Sumbul,  the  root  of  Nardostachys  Jalamansi,  accordiog  ta 
the  author  of  the  Makkzan,  who  resided  for  many  years  at  Murshidabad. 
Dr.  K.  L.  Dey  "On  the  Use  of  Narcotics  and  Stimulants  and  their  Effect  upon 
the  Human  Constitution^'*  Cal<;utta,  1868,  gives  the  following  fts  the  c«)inpo- 
sition  of  the  two  kinds  of  Gnraku  commonly  used  in  £eagal .' — 1st  qualitr. 
Mild  or  Bhfilsah — Tobacco  leaf  powder  72  parts,  Powdered  scents  16, 
Treacle  88,  Ripe  Champa  plantains  16,  Ripe  Jack  fruit  juice  2,  Ripe  Pineappla 
juice  1  part.  The  ingredients  to  be  thoroughly  mixed,  and  the  mixture  to 
be  allowed  to  ferment  for  6  months. 

2nd  quality,  Strong  or  Mitla  Kurrah-^Tobacco  leaf  powder  12  parts. 
Tobacco  leaf  rib  powder  6,  Powdered  scents  2,  Treacle  22,  Slaked  lime  1 
part.  The  ingredients  to  be  thoroughly  mised ;  it  is  then  ready  for  use. 
The  following  is  the  composition  of  the  powdered  scents:— Root  of 
Nardostachys  Jatamansi  6  parts,  Cassia  bark  10,  Junipar  berries  2,  Sandal 
wood  2,  Leaves  of  Artemisia  Sieversiana  5,  Bdellium  1,  cloves  1,  Patchouli  5, 
Capsules  oi  Xanthoxylon  hastile  5,  Alkekengi  5,  Storax  5,  Tobacco  powder 
to  serve  as  a  vehicle  for  preserving  the  Bcentk^.  The  iagredi^U  to  be- 
llkoroughly  powdered,  mixed  and  sifted*  ^ . 
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Rtimulates  the  spinal  cord,  giving  rise  to  convnlsions  and  after* 
wards  paralyses  it.  The  convolsions  are  of  spinal  origin  in  the 
frog,  but  those  which  occur  before  death  in  mammals  are 
probably  asphyxial.  (C.  Bernard^  C.  Bovget^  L.-BrunUm.) 

On  man  the  minutest  doses  ofnicotine(^*3^  to  ingrain)  occasion 
a  burning  sensation  in  the  tongue,  a  hot,  acrid  feeling  in  the 
fauces,  and  sense  of  rawness  throughout  the  oesophagus. 
Salivation  is  abundant.  Small  doses  produce  a  sense  of  heat 
in  the  stomach,  chest,  and  head,  and  even  in  the  fingers,  with 
some  excitement  of  the  nervous  system ;  larger  ones  cause 
heaviness,  giddiness,  torpor,  sleepiness,  indistinct  vision,  with 
sensitiveness  of  the  eye  to  light,  imperfect  hearing,  laborious 
and  oppressed  breathing,  and  dryness  of  the  throat.  In  40 
minutes  afber  the  larger  doses  a  sense  of  great  debility  is 
perceived,  the  head  droops,  the  pulse-rate  falls,  the  face  grow^ 
pale,  the  features  are  relaxed,  the  limbs  seem  paralyssedi  the 
hands  and  feet  are  cold,  the  coldness  advances  gradually 
toward  the  trunk,  and  faintness  ends  in  loss  of  consciousness^ 

The  disorder  of  the  digestive  organs  manifests  itself  by^ 
eructations,  nausea,  and  even  vomiting,  the  abdomen  becomes 
distended,  and  an  urgent  desire  is  felt  to  go  to  stool ;  wind  ia 
discharged  and  urine  voided  copiously.  The  nervous  system, 
after  the  debilitating  influence  of  the  poison  has  developed 
itself,  shows  its  condition  by  muscular  spasm^  which  begins 
with  tremulousness  of  the  extremities,  and  gradually  involves 
the  whole  muscular  system,  including  the  respiratory  muscles^ 
so  that  the  breathing  is  oppressed,  gasping,  and  incomplete. 

This  enumeration  of  effects  is  sufficient  to  prove  that  nicotine 
acts  primarily  upon  the  spinal  and  sympathetic  nervous  systems, 
and  not  upon  the  brain.  It  may  cause  death  by  direct  paralysis 
of  the  heart,  or  more  indirectly  by  paralysis  of  the  respiratory 
muscles,  producing  asphyxia.  The  blood  examined  during  life 
of  a  person  under  the  full  influence  of  tobacco  presents  a 
striking  disaggregation  of  the  red  corpuscles,  which  are  alsa 
leas  regularly  ciroular  than  nataral,  and  have  jagged  or  crenated 
edges.     As  the  poisonous  operation  passes  off,    however,  the 
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blood  regains  its  normal  characters.  The  action  of  iohacco 
itself  is  80  nearly  identical  with  that  of  nicotine  as  io  render 
unnecessary  a  detailed  account  of  it  It,  however}  is  mainly 
exhil^ited  in  muscular,  relaxation  and  collapse.  In  some  cases 
*'  lethargy''  and  "insensibility''  are  mentioned^  bat  the 
condition  is  not  that  of  cerebral  oppression  so  much  as  of 
cerebral  ex];iaastion.  Of  other  symptoms  especially  prominent 
in  certain  cases  of  tobacco -poisoning,  either  caused  by  a  single 
excessive  dose  or  by  inordinate  indulgence  in  smoking  or 
chewing  tobacco,  may  be  mentioned :  a  rapid  followed  by  a 
very  slow  pulse,  hiccough,  and  cold  perspiration,  profuse 
diuresis^  convulsions  without  loss  of  consciousness,  sometimes 
cataleptic  and  sometimes  hysterical,  and  great  nnmbne^  as 
well  as  impaired  motor  power  of  the  limbs  and  of  the  tongue. 
(Stille  and  Maisch,) 

.  Tobacco  is  now  hardly  ever  used  medicinally.  Formerly  it  was 
applied  to  certian  cutaneous  eruptions  such  as  scabies,  and  as  a 
palliative  in  rheumatism  and  other  painful  affections,  boi  ita 
local  application,  if  the  skin  be  broken,  is  dangerous,  and  its 
administration  in  the  form  of  enema,  to  induce  muscular 
relaxation  or  remove  worms,  has  often  been  followed  by  alarm- 
ing symptoms.  The  value  of  tobacco  smoking  as  a  pidliative 
in  the  paroxysms  of  asthma  is  well  established,  and  in  some 
eases  its  use  appears  to  affect  a  permanent  cure. 

There  can  be  no  doubt  that  the  moderate  use  of  tobacco 
smoking  is  not  injurious  to  a  great  many  people,  but  it  is  equally 
certain  that  on  some  constitutions  it  produces  mischievous 
effects.  For  a  full  account  of  the  injurious  action  of  the 
excessive  use  of  the  herb  by  smoking,  snuffing,  or  chewing, 
Still^'s  Therapeutics  may  be  consulted.  He  shows  that  it 
lessens  the  natural  appetite,  more  or  less  impairs  digestion,  and 
induces  constipation,  while  it  irritates  the  mouth  and  throat, 
rendering  it  habitually  congested  and  impairing  the  purity  of 
the  voice.  It  induces  a  constant  sense  of  uneasiness  and 
nervonsuesS)  witili  epigastric  sinking  or  tension,  palpitation 
('*  irritable  hearf),  hypochondriasis,  impaired  memory,  neu- 
ralgia^ and  frequent  urination.     Chewing  and  snaffing  tend  to 
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cause  gastralgia,  bat  smokinj^  causes  neuralgia  of  tl^e  fifth  pair. 
It  renders  the  vision  weak  and  uncertain,  causing  objects  to 
appear  nebulous,  or  creates  muscee  volitantes  and  similar  subjec- 
tive perceptions.  Analogous  derangenaents  of  hearing  occur, 
with  buzzing,  ringing,  etc.,  in  the  ears,  and  even  hallucinations 
of  this  sense.  Often  there  is  a  feeling  of  a  rush  of  blood  to  the 
head,  with  vertigo  and  impairment  of  attention,  so  as  to  prevent 
continuous  mental  effort ;  the  mind  is  also  apt  to  be  filled  with 
crude  and  groundless  fancies  leading  to  self-distrust  ^nd 
m^ancholy-  The  sleep  is  frequently  restless  and  disturbed  by 
distressing  dreams.  It  impairs  muscular  power  and  co-ordina- 
tion, probably  both  by  interfering  with  nutrition  and  by 
exhausting  nervous  force,  and  usually  keeps  down  the  growth 
of  muscle  and  the  deposit  of  fat.  Lauder-Brunton  remarks 
that  the  eftects  produced  on  the  system  by  tobacco  smoking 
may  be  partly  due  to  nicotine,  but  are  probably  rather  due  to 
products  of  its  decomposit;^on,  such  os  pyridine  and  coUidine, 
la  pipe-smoking  pyridine  preponderates,  but  when  tobacco 
is  smoked  in  cigars,  where  there  is  free  access  of  air,  the 
chief  product  of  the  dry  distillation  undergoBe  by  the  tobacco 
is  coUidine,  which  is  far  less  active  than  pyridine,  and  thid 
may  partly  account  for  the  fact  that  many  Europeans  who 
have  resided  for  some  years  in  India,  are  unable  to  smoke  a 
pipe,  but  can  smoke  many  times  the  equivalent  of  a  pipeful  of 
tobacco  in  the  form  of  cigars  with  impunity. 

In  those  accustomed  to  smoke  tobacco,  it  has  a  soothing  effect 
on  the  nervous  system,  but  it  often  acts  as  a  nervous  stimulant 
to  mental  work,  as  in  reading.  In  these  cases  the  Qffect  is 
probably  not  due  to  the  nicotine  itself,  but  to  the  stimulus  of 
the  smoke  on  the  sensory  nerves  of  the  mouth,  which  reflexly 
stimulates  the  vaso-motor  centre,  and  dilates  the  vessels  of  the 
brain;  since  some  people  produce  the  same  effect  by  sucking 
sweets,  or  sipping  whisky  and  water. 

Description. — Tobaoco-leaves  are  from  6  to  20  inches 
long,  and  from  2  to  6  inches  broad,  oval  or  ovate-lanceolate, 
sometimes  rather  obovale  in   form^  pointed  and  acute  at  the 


Digitized  by  VjOOQ IC 


640  SOLANAOEM. 

aper,  and  with  an  entire  margin.  In  the  freah  state  they  are 
rather  thick,  green,  and  covered  with  viscid  hairs  and  with 
small  sessile  glands;  after  drying  they  are  thinner,  lighter  or 
darker  brown,  or  mottled  with  diflferent  shades  of  brown,  and 
friable.  The  leaves  have  a  thick,  prominent  midrib,  branching 
under  acute  angles  into  lateral  veins,  which  are  curved  near 
the  margin.  The  odour  of  tobacco  is  peculiar  and  heavy,  and 
its  taste  disagreeable,  bitter,  and  acrid. 

The  variety  rustica,  Linn.,  is  chiefly  cultivated  in  India. 

Cliemical  composition, — Tobacco  contains  a  large  amount  of 
salts,  consisting  of  sulphates,  nitrates,  chlorides,  phosphates, 
and  malates  of  potassium,  calcium,  ammonium,  and  nicotine, 
and  yields  from  14  to  18*5  per  cent,  of  ash.  Larger  amounts 
have  been  obtained,  sometimes  as  much  as  25  to  27  per  cent. 
— a  result  which  is  probably  due  in  some  cases  to  dust  adhering 
to  the  viscid  glands,  as  was  suggested  by  B.  F.  Creightou 
(1876).  The  other  constituents  of  tobacco  are  albumen,  resin 
extractive,  gum,  citric  acid  {Ooupil)y  and  nicotianin. 

jVicoftawm  was  discovered  by  Hermbstadton  distilling  tobacco 
with  water ;  it  separates  from  the  distillate  in  the  form  of  white 
foliaceous  crystals,  which  have  an  odour  resembling  that  of 
tobacco-smoke  and  a  warm  and  bitterish  aromatic  taste.  (Posselt 
and  Reimann,  1828.)  Landerer  (1835)  obtained  nicotianin 
from  the  dried,  bat  not  from  the  fresh  leaves.  Barral  (1845) 
stated  that  it  contains  7*12  per  cent,  of  nitrogen. 

A'icotine  or  nicotia  is  the  poisonous  principle  of  tobacco,  and 
was  discovered  by  Posselt  and  Reimann  (1828),  It  may  be 
prepared  by  exhausting  bruised  tobacco  with  acidulated  water, 
concentrating  the  infusion,  adding  an  excess  of  potassa,  and 
agitating  with  ether,  which  dissolves  the  alkaloid,  and  on  the 
addition  of  powdered  oxalic  acid,  nicotine  oxalate,  which  is 
insoluble  in  ether,  is  separated  {Schloesing)  i  or,  the  ether  is 
evapoi*ated,  the  liquid  neutralized  with  oxalic  acid,  evaporated 
to  dryness,  and  the  residue  exhausted  with  boiling  aloohol 
which  dissolves  oxalate  of  nicotine.  ( Ortigosa, )  On  evaporating 
the  solution  to  a  syrupy  consistence  and  agitating  it  with 
potassa  and  ether,  an  ethereal  liquid  is  obtained,   which  on 
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fnicfcioaal  distillation  yields  tlie  alkaloid.  This  is  a  colourless 
oily  liquid,  haviag  at)  15^  0.  tlie  specific  gravity  I'Olll,  and 
remaining  liquid  afc  — 10^  C.  .  It  has  an  unpleasant,  and  when 
heated  a  pungent,  acrid,  tobacco-like  odour,  a  burning  taste, 
and  a  strongly  alkaline  reaction.  Exposed  to  air  and  light,  it 
rapidly  acquires  a  brown  colour  and  is  partly  converted  into  a 
resinous  compound.  It  boils  near  2-50°  C,  but  distils  at  a 
lower  temperature,  always  leaving  a  residue.  Its  composition 
is  C*^H'*N^.  It  absorbs  water  from  the  air,  dissolves  readily 
in  water,  and  is  separated  from  this  solution  by  caustic  potassa. 
Alcohol  and  etber  dissolve  it  in  all  proportions,  and  it  yields 
with  acids  neutral  and  acid  salts,  of  which  the  former  crystallize 
with  difficulty,  and  are  mostly  soluble  in  weak  alcohol,  but 
insoluble  in  ether.  The  alkaloid  acquires  a  wine-red  colour 
with  strong  sulphuric  acid,  and  on  heating  the  mixture  is 
charred.  Chlorine  gas  colours  it  deep-rod  or  red -brown.  When 
heated  with  a  little  hydrochloric  acid  a  violet  colour  is  pro- 
duced, which  on  the  further  addition  of  nitric  acid  changes  to 
yellowish-red.  The  double  salts  with  mercuric  and  platinic 
chloride  are  sparingly  soluble  in  cold  water.  Dried  tobacco 
leaved  contain  from  2  to  8,  and  occasionally  as  high  as  11  per 
cent  of  nicotine.  The  alkaloid  is  present  in  all  parts  of  the 
green  plant,  as  well  as  in  the  dried  leaves,  and,  according  to 
Kissling  (1882),  also  in  tobacco-smoke.  Instead  of  nicotine, 
H.  Vohl  and  H.  Eulenburg  (1871),  found  chiefly  collLUne, 
with  'pyridine^  picoUne,  and  other  bases  of  the  same  series 
in  tobacco  smoke,  besides  ammonia  and  traces  of  ethylamine  ; 
and,  in  passing  the  vapours  through  potassa  solution,  hydro- 
cyanic, hydrosulphuric,  acetic,  formic,  butyric,  valerianic, 
carbolic,  and  probably  other  acids  wore  retained.  {Siille  and 
Maisch.) 

According  to  Herr  Dieser  {Archiv.  Mar.  31 ,  1889,  p.  266)  the 
^d  tartrate  of  nicotine  can  be  obtained  as  a  well  crystallized 
and  definite  salt.  He  prepares  it  by  adding  to  pure  nicotine  a 
hot  concentrated  filtered  alcoholic  solution  of  tartaric  acid,  when 
the  acid  tartrate  separates  as  a  white  syrup.  After  cooling, 
mor^  of  the  tartaric  acid  solution  is  added,  so  long  as  it  con- 
n.— 81 
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tinues  to  prodiieei  a  milky  sepAratioii,  and  than  the  last  trBce 
of  the  salt  reTDainiug  'dissolved  in  the  alcoholic  liquor  is  pre* 
cipitated  by  the  addition  of  ether.  The  precipitate  is  dttsolved 
in  hot  alcohol,  the  solntion  iiltei*ed,  and  ether  added  to  pro^ 
tnote  the  separation  of  the  salt,  when  it  is  obtained  in  handsomo 
crystalline  tufts.  Analysis  of  the  salt  indicated  the  formala 
C  ioH'^N^(C*H«)H-2B^O;  it  therefore  contains  82  per 
cent,  of  nicotine. 

M.  de  Coninck  (1889)  made  the  interesting  observation  that 
in  the  oxidation  of  a  ptomaine  having  the  formula  C°H*  'N  by 
means  of  a  solution  of  potassium  permanganate  a  pyridincar- 
boxy lie  acid  Was  obtained  presenting  the  principal  characters  of 
nicotinic  acid.  Having  since  obtained  the  compound  in  a 
purer  condition  he  is  able  now  to  state  definitely  {Compt.  Rend,, 
cviii.,  809)  that  this  acid  produced  in  the  oxidation  of  a  ptomaine 
is  identical  with  nicotinic  acid  resulting  from  the  oxidation  of 
nicotine.     (Pharm.  Jour.,  June  8,  1889.) 

Prof.  E.  Schmidt  and  Mr.  Schutte  (Apoth.  Zig.  1890,  511) 
have  discovered  traces  of  mydriatic  alkaloids  in  tobacco. 

Toxicology. — The  reports  of  the  Chemical  Examiners  in  India 
do  not  contain  many  cases  of  poisoning  by  this  drug.  Dr. 
Brown,  Punjab  Poisons,  refers  to  a  case  of  an  infant,  taken 
from  its  mother  in  the  morning,  and  returned  at  night  but 
boon  died.  Portions  of  tobacco  were  found  in  the  stomach. 
In  a  second  case,  also  reported  by  Dr.  Brown,  a  female  child  of 
a  woman  who  had  left  her  husband  was  found  dead;  the 
stomach  contained  a  quantity  of  green  substance  which 
proved  to  be  portions  of  tobacco  leaves  ;  the  brain  and  lungs 
were  congested.  In  the  Bengal  Chemical  Examiner's  Report 
for  1 884,  tobacco  was  received  in  connection  with  three  cases 
of  alleged  attempts  at  poisoning,  in  two  of  the  ctises  ganja 
was  mixed  with  the  tobacco.  In  the  Bombay  Dispensary 
Reports  (vol.  ii.,  p.  4,)  the  injurious  effects  of  tobacco  as  an 
emetic  in  a  case  of  poisoning  by  opium  is  recorded.  Dr.  Lyon 
(Med,  Jurisprudence  for  Indian  p.  291,)  remarks: — "Death  has 
resulted  from  swallowing  tobacco/  from  administration  *of  te 
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deeoction  of  tobacco  aa  an  enema,  and  from  swallowing 
tobacco  juipe  such  as  collects  in  pipes;  and  bad  symptoms  have 
been  caused  by  the  application  of  tobacco  leaves  to  a  wound, 
and  even  to  the  sound  skin.  Death  has  occurred  from  exDes- 
sive  smoking ;  it  is  doubtful^  however,  whether  tobacco  smoke 
contains  nicotine ;  probably  its  poisonous  effects  are  due  to 
pyridine  bases,  developed  during  the  oombustioil  of  the 
tobacco. 

Commerce.— The  average  annual  total  exports  of  tobacco  from 
India  amount  to  40  millions  of  pounds,  valued  at  1):^  lakhs  of 
Rupees.  It  is  exported  from  Bombay  to  Aden,  Arabia,  and  the 
East  Coast  of  Africa.  Of  manufactured  tobaoco  the  exports 
average  80»000  lbs.,  valued  at  about  24,000  Rupees;  three- 
fourths  of  this  quantity  goes  to  Aden,  and  the  remainder  ia 
distributed  among  twenty ^eight  different  countries,  and  ipro^ 
baldly  consists  of  small  consignments  of  Indian  cigars  for 
the  use  of  those  who  have  acquired  a  taste  for  them  in  this 
country. 

The  annual  production  of  tobacco  in  all  countries  has  been 
estimated  at  about  3,000,000  tons.  In  former  days  the 
tobacco  grown  at  Bhilsa  in  the  Deccan  was  greatly  esteemed, 
and  it  seems  probable  that  tobacco  was  first  cultivated  in  India 
at  that  place. 
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I9r«  W^iUiam  l9j>morlt* 


In  issuing  the  sixth  part  of  the  "  Pharmacographia  Indica,*' 
it  is  with  much  regret  we  have  to  announce  the  death  of  the 
senior  author.  This  sad  event,  caused  by  influenza  combined 
with  cystitisp  took  place  on  the  30th  April  1892,  at  his  re- 
sidence on  Malabar  Hill,  Bombay,  in  the  fifty-eighth  year  of 
his  age.  William  Dymock  belonged  to  the  west  of  England, 
and  was  educated  first  at  Bristol,  then  at  Rugby,  and  after- 
wards at  Oxford  where  he  took  a  B.A.  degree.  After  a  course 
of  medical  studies,  he  became  M.R.C.S.  Eng.,  he  then  joined 
the  Indian  Medical  Service,  and  was  appointed  to  the  Bombay 
Presidency  in  1857.  He  saw  active  service  during  the  Mutiny 
with  the  Kathiawar  Field  Force  against  the  Wagheers,  and  was 
present  at  the  capture  of  Dantal  Hill.  For  two  years  he  was 
attached  to  the  Indian  Navy,  and  visited  the  ports  of  the 
Persian  Gulf  and  the  East  African  Coast.  In  1868  he  sei-ved 
on  the  Committee  for  publishing  the  Pharmacopoeia  of  India, 
and  at  the  time  he  was  Acting  Resident  Surgeon  at  the  Euro- 
pean General  Hospital.  After  taking  two  years'  furlough  to 
England  he  was  appointed  in  1871  to  be  Principal  of  the 
Medical  Store  Department,  Bombay,  and  in  this  capacity  he 
laboured  for  nearly  twenty  years,  until  his  retirement  from  the 
service  on  30th  April  1890.  During  this  time  he  devoted  all 
his  energies  to  the  study  of  materia  medica  and  pharmacy. 
He  largely  increased  the  local  manufacture  of  galenical  pre- 
parations, and  introduced  modem  and  improved  machinery  in 
the  Depdt  laboratory.  For  his  skilful  and  efficient  manage- 
ment he  was  thanked  by  Government  on  three  separate 
occasions.  Dr.  Dymock  was  proficient  in  Arabic,  Persian, 
Sanskrit,  Hindustani,  Mahratti  and  Guzrati ;  he  was  familiar 
with  Greek  and  Latin,  and  corresponded  freely  in  French, 
German  and  Portuguese.     He  was  a  Fellow  and  Examiner  of 


ihc  University  of  Bombay,  and  being  an  eminent  linguist  he 
was  for  many  years  a  member  of  the  Presidency  Board  for  the 
examination  of  officers  in  Oriental  languages.  Bombay  being 
the  drug  market  of  the  East,  he  availed  himself  of  the  many 
opportunities  of  examining  new  and  rare  vegetable  products, 
and  having  a  good  knowledge  of  botany,  he  was  often  able  to 
identify  the  sources  of  the  drugs.  He  was  for  some  years 
Professor  of  Materia  Medina  in  the  Grant  Medical  College,  and, 
as  a  teacher  of  this  science,  he  was  said  not  to  have  a  rival  in 
India. 

Dr.  Dymock's  literary  contributions  to  the  Pharmaceutiml 
Journal  commenced  in  1875  with  a  paper  on  "  The  Asafoeti- 
das  of  the  Bombay  Market,"  this  was  followed  by  others  on 
"  Ammoniacum  and  Dorema  Root,"  *^  Myrrh  *'  and  *'  Chaul- 
moogra  Oil."  In  1876,  the  well-known  *'  Notes  on  Indian 
Drugs  "  first  appeared,  and  were  a  feature  of  the  Journal  for 
the  next  four  years.  Specimens  of  these  drugs  were  at  the 
same  time  liberally  supplied  to  the  Pharmaceutical  Society's 
Museum,  and  were  sent  to  pharmacologists  in  England  and  the 
Continent  for  chemical  investigation.  In  1883  he  brought  out 
his  "  Vegetable  Materia  Medica  of  Western  India,"  and  this 
was  amplified  into  a  second  edition  only  two  years  afterwards. 
The  publication  of  a  more  comprehensive  work  on  Indian 
Materia  Medica,  based  on  the  same  plan,  was  conceived  in 
1888,  and  next  year  the  first  part  of  the  "Pharmacographia 
Indica  "  was  issued.  The  greater  responsibility  of  this  work 
rested  with  him,  and  to  it  he  gave  his  whole  time  until  his  fatal 
illness  compelled  him  to  cease  from  his  labours  a  few  days 
before  he  died.  The  manuscript  of  the  sixth  part,  as  far  as  he 
coidd  prepare  it,  was  written,  and  he  compiled  an  index  and  an 
appendix  which  will  be  printed  as  soon  as  possible. 

Dr.  Dymock  was  one  of  the  founders  of  the  Anthropological 
Society  of  Bombay,  and  most  actively  supported  the  Society  in 
the  successive  positions  of  member  of  the  Council,  President 
(1889) ,  and  General  and  Literary  Secretary.  The  subject  of  his 
Presidential  address  was,  "  India  as  a  field  for  Anthropological 
Besearch,"  and  among  his  papers  read  at  the  meetings  were 
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"  Anthropogonic  Trees,"  "  On  the  Narcotics  and  Spices  of  the 
East/'  "  The  Flowers  of  the  Hindu  Poets,''  On  the  use  of 
Turmeric  in  Hindu  Ceremonial  '*  and  "  On  the  use  of  Ganja 
and  Bhang  in  the  East."  He  also  read  papers  before  the 
Bombay  Natural  History  Society  and  the  Medical  and  Physical 
Society.  He  was  honorary  member  of  the  Pharmaceutical  and 
other  learned  societies.  In  1887  he  was  awarded  the  Hanbury 
Gold  Medal  for  his  researches  in  the  natural  history  and 
chemistry  of  drugs. 

As  a  scientific  investigator  Dr.  Dymock  was  thorough  and 
conscientious;  in  his  literary  researches  he  was  careful  and 
painstaking ;  his  disposition  was  kind  and  obliging.  Although 
a  man  of  varied  and  great  talents  he  was  of  very  retiring 
habits^  and  had  very  few  social  acquaintances.  His  sub- 
ordinates regarded  him  as  a  father,  and  his  correspondents  in 
different  parts  of  the  world  could  always  count  upon  a 
punctual  and  friendly  reply  to  their  enquiries.  He  was  the 
greatest  pharmacognoscist  in  this  country,  and  many  besides 
ourselves  will  mourn  that  such  a  useful  career  was  so  suddenly 
terminated. 

C.  J.  H.  WARDEN.. 

DAYID  HOOPER. 
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OPINIONS    OF    THE    PRESS. 


Phabmacogbaphia  Indica.    By  W.  Dymock,  C.  J.  H. 
Warden,  and  David  Hoopeb.    Pabt  IV.* 

The  undertaking  of  the  authors,  in  the  prefaoe  of  the  first  volume, 
to  supplement  the  previous  work  published  by  Dr.  Dymock  with 
original  investigation  coneeming  the  chemical  composition  and 
physiological  action  of  Indian  drugs,  and  to  give  tozicobgical 
statistics  relating  to  the  more  important  drugs,  has  been  most 
conscientiously  carried  out.  Gonsequently  the  present  part,  which 
completes  the  second  volume,  does  not  extend  further  than  Nicotiana 
Tadacum,  and  the  two  volumes  already  published  contain,  as  nearly 
as  possible,  twice  as  much  matter  as  can  be  found  in  the  ^  Materia 
Medica  of  Western  India,'  up  to  the  same  point.  Yet  there  still 
remains  enough  matter  to  be  treated  of  to  fill  at  least  one  more 
volume.  Several  new  alkaloids  have  been  discovered  during  the 
chemicfid  examination  to  which  some  of  the  hitherto  unexamined 
articles  of  materia  medica  have  been  subjected.  Of  these  some  have 
received  a  name,  but  of  others  only  sufficient  has  been  obtained  to 
indicate  their  presence.  Of  those  which  have  received  a  name  may 
be  mentioned — Bahmanine  from  red  behen  root;  Nyctanthine  from 
Nyctanthei  arbor  trisHs  ;  Jasminine  from  Jasminum  grandiflorum  ; 
Salvadorine  from  Salvadora  persica ;  Tylophorine  from  Tylophora 
asthmatica;  Dsemine  from  Damia  externa;  and  Ouscutine  from  a 
species  of  Goscuta.  A  new  glucoside,  to  which  the  name  of  Dregein 
has  been  given,  has  been  discovered  in  Dregea  volubilisy  an  asclepia- 
daceous  plant,  and  another,  viz.,  gynmemic  acid,  in  Oymnema 
sylvestrej  a  plant  belonging  to  the  same  natural  order. 

Toxicological  statistics  form  a  marked  feature  in  the  present 
volume,  the  recorded  cases  of  poisoning  by  Plumbago  rosea^  Nerium 
odormny  nux  vonuca  and  stramonium  are  given  in  a  tabulated  form. 
The  last  two  appear  to  be  the  poisons  most  commonly  in  use  for 
criminal  piurposes  in  India,  for  the  tables  extend  over  twenty-seven 
pages  in  the  case  of  nux  vomica  and  thirty-two  in  that  of 
stramonium.    In  some  instances  interesting  information  is  contri- 

*  London:  Kegan  Panli  Trenoh,  TriibnGr  and  Ck).  1891.  Demy  Bvo. 
pp.  805>644. 
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bated  concerning  plants  that  are  common  in  this  country,  but  ol 
which  the  medicinal  properties  are  almost  unknown  here.  Thus 
Anagallis  curvensis  is  said  to  be  used  in  India  as  a  fish  poison  and  to 
kill  leeches,  and  Orfila's  statement  to  the  effect  that  three  drachms 
of  an  extract  of  the  plant  proved  fatal  to  a  dog,  and  M.  Gronier's 
that  the  plant  has  a  poisonous  effect  on  hares  is  probably  known  to 
but  few.  Sonchus  oierweus,  a  conmion  weed  in  this  country,  is 
mentioned  as  possessing  active  hydrogogue  properties  and  being 
likely  to  be  useful  in  ascites  and  hydrothorax,  '  Pharmacographica 
Indica '  thus  forms  a  work,  the  usefulness  of  which  is  by  no  means 
confined  to  India.  Being  brought  quite  up  to  date,  it  will  be  found 
very  valuable  for  purposes  of  reference  on  materia  medica  generally. 
Here  and  there  throughout  the  volume  interesting  historical  notes 
appear.  In  one  of  these,  nepenthe  is  identified  with  henbane,  Baron 
Hammer  PurgstalPs  observation  to  this  effect  being  quoted. 
**Bendj,"  the  plural  of  which  in  Coptic  is  ^'nibendj,"  is  without 
doubt  the  same  plant  as  nepenthe,  which  has  so  much  perplexed  the 
commentators  of  Homer.  Helen  evidently  brought  the  nepenthe 
from  Egypt,  and  bendj  is  there  still  reputed  to  possess  all  the 
wonderful  qualities  which  Homer  attributes  to  it. 

'  Pharmacographia  Indica,'  like  its  namesake,  is  a  work  of  reference 
that  no  student  of  materia  medica  can  afford  to  be  without,  and 
which  is  not  only  valuable  for  the  accuracy  of  its  statements,  but  so 
far  as  its  historical  matter  concerns  cannot  fail  to  prove  most 
interesting  to  the  student  of  Eastern  languages,  almost  as  much  so 
as  to  the  student  of  materia  medica.  The  articles  on  poisons  also 
should  prove  of  great  value  to  medical  jurists,  more  particularly  in 
India.  Bven  the  indefatigable  searcher  for  new  remedies  will  pro- 
bably find  scope  for  his  energies  in  the  long  list  of  articles  of 
mateiia  medica  as  yet  untried  in  this  country.  One  of  the  most 
promisii  g  of  these  seems  to  he  Cosmostigma  racemosum,  the  root- 
bark  of  which,  in  doses  of  five  grains,  has  been  found  by  the 
authors  to  be  **  a  most  efficient  cholagogue,  without  purgative  effect, 
but  restoring  the  natural  colour  of  the  stools  after  the  usual  reme- 
dies, mineral  acids,  podophyllum,  euonymin,  etc.,  had  been  aban- 
doned in  despair."  With  these  few  exrracts,  the  reader  may  be 
loft  to  dive  for  himself  into  this  treasure  house  of  Eastern  materia 
medica.     {Pharmaceutical  JournaL     July  11th,  1891.) 

Pharmacogbaphia  Indica  ;  a  History  of  tho  Principal  Drugs  of 
Vegotable   Origin  met  with  in   British  India.     William   Dymock, 


Ill 

C,  J.  H.  Warden,  David  Hooper,  authors.  Part  IV,  pages  305— 
642,  with  Index  to  second  volume. 

In  noticing  preceding  numbers  of  this  work  which  have  come  to 
hand  we  have  remarked  that  these  authors  are  doing  work  for  the 
materia  medica  of  India,  which  for  completeness,  value  and  interest 
entitled  it  to  compare  with  the  work  done  by  Fluckiger  and  Han- 
bury  in  their  famous  Pharmacographia. 

In  the  present  number  we  have  in  the  pages  before  us  an  account 
of  about  100  drugs,  which  represent  the  following  orders:  Com- 
positfaT,  CampanulacesB,  Ericaceae,  Plumbagineae,  Primulaceae,  Myr- 
sineae,  Sapotacese,  Ebenacese,  Styracese,  Oleaceae,  Salvadorace», 
Apocynaceae,  Asclepiadeaa,  Loganiaceae,  Gentianace^B,  Boragineae, 
Convolvulaceae,  Solanaceaa. 

The  excellence  of  the  contributions  will  receive  the  acknowledg- 
ment of  all  botanists,  and  the  reliability  of  the  material  is  assured 
from  the  names  of  the  authors,  hence  the  work  may  be  regarded  as 
having  all  the  information  at  present  known  of  the  respective  drugs 
mentioned.  The  contributions  to  science  by  these  gentlemen  entitle 
them  to  warm  praise,     (Pharm,  Record,    July  30th,  1891.) 

Pharmacographia  Indica, — ^A  History  of  the  principal  Dnigs  of 
Vegetable  Origin  met  with  in  India,  By  Wm.  Dymock,  Brigade- 
Surgeon,  retired,  etc.;  0.  J.  H.  Warden,  Surgeon -Major,  Bengal 
Army,  etc.;  and  D.  Hooper,  Quinologist,  etc.  London:  Kegan 
Paul,  Trench,  Triibner  &  Co.     1891. 

Part  rV.  of  this  work,  now  before  us,  completes  its  second  volume, 
and  besides  several  orders  of  minor  importance  treats  of  the  drugs 
procured  from  the  orders  of  Sapotaceae,  Styraceae,  Apocynaoeae, 
Asclepiadeae,  Loganiaceae,  Gentianaceae,  Convolvulaceae,  and  Solan - 
aceae.  This  part  is  characterized  by  aU  the  excellencies  upon  which 
we  have  commented  in  connection  with  the  preceding  parts  on  their 
publication.  Among  the  plants  a  number  are  noticed  which  are 
either  indigenous  or  spontaneous  in  North  America,  like  chicory, 
taraxacum,  Sonchus  oleraceus,  Anagallis  arvensis,  dulcamara,  stra- 
monium, etc.;  while  others  are  cultivated  either  for  ornament  or 
other  purposes,  like  Tagetes  erecta,  calendula,  jessamine,  oleander, 
Ipomaea  Bona-nox,  capsicum,  tobacco  and  others.  Far  more  numer- 
ous are  those  plants  which  are  either  indigenous  to  India  or  have 
become  naturalized  there  from  other  tropical  countries.  (American 
Journ.  of  Pharmacy.     August,  1891.) 


IV 


Part  VI  is  in  the  Press  and  will  be  ready  at  Midsummer. 

An  appendix,  together  with  a  copious  Index  of  more  than  100 
double -column  pages,  is  under  preparation,  and  will  be  published  as 
soon  as  the  work  is  completed. 
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SCROPHXJLARINEJE. 

VERBASCUM  THAPSUS,  Linn. 

Fig.-^Eng.   Bot.  viii,  t  649;  Wbodv.  Med.  Bot,  i.  12^. 
Great  Mullein  (Ung,),  Bouillon  blano,  Molene  {Fr.). 

Hab. — Temperate  Himalaya.  Westwards  to  Britain. 
The  root,  leares,  and  flowers. 

Vernacular. — ^PhuUa,  Ban-tamb4ku  {Hind.). 

History,  Uses,  &C. — The  Hindi  names  for  this  plant 
are  well  chosen:  Phdlla  signifies  "  covered  with  flowers  "  and 
Ban-tamb4kd  *'wild  tobacco."  As  far  as  we  know  it  is  not 
mentioned  by  Sanskrit  medical  writers.  The  Arabians  describe 
it  under  the  names  of  Adan-ed-dubb,  "  bear's-ear/'  and  Mahizah- 
raj,  "fish  poison";  it  is  also  called  Sikrin-el-hut,  "fishes'  hem- 
lock, "  and  in  modern  Arabic,  Labidat-el-baida,  "  white  felt 
plant,  "  and  Busir. 

Mahizahreh  and  Busir  are  Persian  names  for  Mullein,  which 
is  described  very  exactly  by  Haji  Zein  in  the  Ikhtidrdt. 

Mahometan  physicians  consider  it  to  be  hot  and  dry  in  the 
third  degree,  and  prescribe  it  in  gout  and  rheumatism  in  com^ 
bination  with  aperients.  They  identify  it  with  the  ^Xd^p  or 
^o/«f  of  the  Greeks  of  which  several  kinds  are  described  by 
Dioscorides  as  useful  in  diarrhcea  and  cough,  and  externally 
as  an  emollient;  one  kind,  ^o/*iff  Xv^wnr,  was  used  for  making 
lamp  wicks.  The  narcotic  action  of  Mullein  on  fish  appears  t6 
in— 1 
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be  well  known  to  the  Arabs  and  Persians.  According  to 
Dr.  Stewart,  the  roots  are  used  in  Northern  India  as  a 
febrifuge. 

In  Europe  Mullein  has  long  had  a  reputation  in  the  pul- 
monary diseases  of  cattle,  on  which  account  it  bears  the  name 
of  Cow's  Lungwort^  In  Germany  the  plant  is  placed  in  grana- 
ries to  drive  away  mice.  The  stalks  covered  with  pitch  were 
formerly  used  as  flambeaux,  from  this  practice  the  plant  derived 
its  names  of  Oierge  de  Notre-Dame  and  Fleur  de  grand  Chandelier 
in  France,  and  High  Taper  in  England.  The  leaves  and  flowers 
are  considered  to  be  demulcent,  diuretic,  anodyne,  and  anti- 
spasmodic, and  have  long  been  in  use  in  diarrhoea  and  pulmonary 
affections.  An  infusion  of  the  flowers  is  used  in  France  as  a 
diuretic,  and  a  cataplasm  of  the  leaves  as  an  emollient.  The 
seeds  are  said  to  be  narcotic,  and  to  have  been  used  in  asthma 
and  infantile  convidsions.  In  1883  Dr.  F.  J.  B.  Quinlan  (Brit 
Med.  Journ.)  drew  attention  to  the  popular  use  of  the  leaves 
boiled  in  milk  as  a  remedy  for  phthisical  cough  and  diarrhooa  in 
Ireland,  and  stated  that  the  plant  was  cultivated  in  gardens  on 
rather  an  extensive  scale.  He  claims  for  it  weight-increasing 
and  curative  powers  similar  to  those  possessed  by  cod  liver  oil. 

Description. — The  root-leaves  are  from  6  to  18  inches  in 
length,  the  cauUne  oblong,  the  upper  ones  being  acuminate  and 
sessile  on  the  stem,  more  or  less  crenate,  thickly  covered  with 
soft,  whitish,  stellate  hairs.  They  have  a  mucilaginous  some- 
what bitter  taste,  and  a  disagreeable  odour  when  fresh,  which  is 
lost  on  drying. 

The  flowers  form  a  spike  6  to  10  inches  in  length,  the  corolla 
only  is  collected.  It  is  from  i  to  |  inch  in  diameter,  bright 
yellow,  6-lobed,  smooth  above,  and  stellately  tomentose 
beneath ;  attached  to  the  tube  are  the  stamens,  of  which  the 
three  upper  are  woolly,  and  the  two  lower  longer  and  smooth. 
The  taste  is  mucilaginous  and  somewhat  bitter.  The  plant 
described  by  Haji  Zein  appears  to  be  F.  Blattaria,  as  he  says 
that  the  flowers  have  a  purple  eye.  The  -odour  of  the  flowers 
has  been  compared  with  that  of  orris  root. 
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The  seeds  are  about  ^^j  of  an  inch  in  length,  cone-shaped, 
finely  pitted,  very  tough  and  diflScult  to  powder,  nearly 
inodorous,  and  have  a  somewhat  acrid  tajste. 

Chemical  composition,^— 'HLomi  (Joum.  CMm,  Med.  ti,,  p.  223) 
obtained  from  the  flowers  a  yellow  volatile  oil,  a  fatty  acid,  free 
malic  and  phosphoric  acids,  malate  and  phosphate  of  lime, 
acetate  of  potash,  uncrystallizable  sugar,  gum,  chlorophyll,  and 
a  yellow  resinous  colouring  matter. 

Adolph  Latin  submitted  the  leaves  to  proximate  analysis  and 
found  the  constituents  to  be  0;80  per  cent,  of  a  crystalline  wax, 
a  trace  of  volatile  oil,  0*78  per  cent,  of  resin  soluble  in  ether, 
1*00  per  cent,  of  resin  insoluble  in  ether,  but  soluble  in  absolute 
alcohol,  a  small  quantity  of  tannin,  a  bitter  principle,  sugar, 
mucilage,  &c.  The  moisture  in  the  air^dried  sample  amounted 
to  5*90  per  cent.,  and  the  ash  to  12*60  per  cent.  He  concludes 
that  the  plant  contains  many  of  the  usual  constituents,  and  a 
bitter  principle  which  may  be  prepared  by  exhausting  the  drug 
with  alcohol,  dissolving  the  alcoholic  extract  in  water  and 
agitating  with  ether  or  chloroform.  Several  trials  failed  to 
secure  this  substance  in  a  crystalline  condition.  It  was  foimd 
to  be  soluble  in  water,  ether,  alcohol,  and  chloroform,  and  to 
possess  a  decidedly  bitter  taste.  It  responded  to  none  of  the 
tests  for  a  glucoside  or  alkaloid.  {Am,  Joum.  Pharm., 
Feb.  1890.  E.  L.  Janson  (1890)  found  that  petroleum  ether  and 
stronger  ether  used  successively,  extracted  from  the  flowers 
about  J  per  cent,  in  each  case.  A  decided  change  in  the  colour 
of  the  drug  was  noticed  after  the  extraction  with  ether,  which 
removed  the  yellow  colour,  leaving  the  residue  of  a  dark  green. 
The  yellow  colouring  matter  was  either  a  part  of,  or  else  it  was 
retained  by,  the  resin  dissolved  by  ether,  and  it  was  not  found 
possible  to  separate  it  in  the  pure  state.  The  drug  after 
exhaustion  with  ether  yielded  10*06  per  cent,  to  absolute  alcohol. 
A  considerable  portion  of  this  alcoholic  extract  was  soluble  in 
water  acidified  with  hydrochloric  acid.  When  agitated  with 
petroleum  ether  the  acid  solution  yielded  some  colour  to  it,  and 
this  latter  solvent  on  evaporation  left  a  greenish-brown 
crystalline  mass  of  a  strong  disagreeable  odour  and  a  sweet  taste, 
which  proved  to  be  an  easily  decomposable  glucoside.     Another 
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cryBtaUine  extfactire  was  obtained  by  making  the  above  acid 
solution  of  the  alcoholic  extract  alkaline  and  agitating  with 
ether ;  while  chloroform  subsequently  extracted  a  red-brown 
amorphous  mass. 

Both  of  these  extractives  reduced  Fehling's  solution,  and  many 
changes  in  colour  were  noticed,  indicating  that  these  substances 
take  some  part  in  the  colouring  matter  of  the  flowers. 

The  drug  was  also  found  to  contain  2 '49  per  cent,  of  mucilage, 
11*76  per  cent,  of  carbohydrate  corresponding  to  dextrin,  5'48 
per  cent,  of  glucose,  1'29  percent,  of  saccharose,  16*76  per  cent, 
of  moisture,  4*11  per  cent,  of  ash,  and  32'75  per  cent,  of 
cellulose  and  lignin.  No  reaction  indicating  tannin  was 
obtained  with  iron  salts,  but  an  aqueous  solution  of  the  alcoholic 
extract  yielded  a  slight  precipitate  with  gelatin.  The  seeds 
yielded  to  petroleum  ether  20*75  per  cent,  of  a  bright  green  fixed 
oil.  The  acrid  principle  was  obtained  from  the  alcoholic  extract 
soluble  in  water  by  agitating  with  petroleimi  ether.  The  mois- 
ture was  10'86  per  cent.,  and  the  ash  3*90  per  cent.  (Amer. 
Journ.  Pharm.,T>QC.  1890.) 

Celsia  coromandeliana,  VahL,  Wight  /<?.,  t.  1406,  is 

an  annual  plant  having  the  characters  of  Verbascum,  which  is 
common  in  many  parts  of  India  in  the  cold  weather,  usually 
appearing  in  fields  or  in  the  beds  of  rivers.  It  has  much  the 
same  medicinal  properties  as  Verbascum  Thapsm,  and  has  been 
brought  to  notice  by  Dr.  B.  M.  Chatterjee  as  a  sedative  and 
astringent  in  diarrhoDa.  {Phar.  of  Ind.y  p.  161.)  The  plant  is 
sKghtly  bitter  and  abounds  in  mucilage.  The  natives  usually 
express  the  juice  [ang-ras)  and  administer  it  in  ounce-doses  as  a 
cooling  medicine  in  fever,  skin  eruptions,  dysentery,  and  such 
diseases  as  they  consider  to  be  due  to  heat  of  blood. 

The  plant  is  herbaceous,  pubescent,  and  viscid;  lower  leaves 
lyrate,  floral  cordate,  stem  claspiag ;  peduncles  longer  than  the 
calyx ;  calycine  segments  ovate,  slightly  toothed,  or  oblong- 
lanceolate,  entire ;  flowers  largish,  yellow ;  filaments  bearded  with 
purple  hairs. 

The  Sanskrit  name  is  EuUhala ;  in  Bengal  it  is  known  as 
Kukshima,  and  in  the  Deccan  as  Eutaki. 
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SCHWEINFURTHIA  SPHiEROCARPA, 

A,  Br  ami* 

Fig.—Burnu  Fl.  Ltd.,  t  39,/.  2;  Wight  /c,  t.  1459. 
Hab. — Sind,  Biluchistan,  Afghanistan.  The  herb  in  fruit. 
.    Vernacular. — Sannipdt  (Ind.  Bazars). 

History,  Uses,  &C, — In  Hindu  medical  literature  and 
in  popular  use,  San-nipata  is  a  term  which  signifies  a  combined 
derangement  of  the  three  humors,  Vata,  Pitta,  and  Kaf a  (air, 
bile,  and  phlegm),  which  is  supposed  to  produce  Sanntpdta-jvara, 
or  fever  with  typhoid  symptoms.  The  remedy  for  this  condition 
is  said  to  be  a  plant  called  Sannipita-nud,  **  driving  away  sanni- 
pat,"and  Nepala- nimba,  "Nepal  Neem ''  or  ^*  Nepal  bitter.'* 
At  the  present  time  the  drug  sold  in  the  shops  is  8»  sphwrocarpa, 
but  whether  it  is  the  original  Nepal  Neem  is  difficult  to  decide, 
as  at  present  we  do  not  even  know  whether  this  plant  is  found 
in  Nepal.  In  typhoid  conditions  the  drug  is  considered  to  act 
as  a  tonic,  to  promote  diuresis,  subdue  fever,  and  remove  the 
derangement  of  the  humors.  We  are  not  aware  of  any  experi- 
ments having  been  made  with  it  by  European  physicians  in 
India,  though  its  near  relationship  with  the  Antirrhinums, 
which  contain  glucosides  similar  to  those  of  Digitalis,  would,  we 
should  have  thought,  have  excited  curiosity  in  regard  to  its 
physiological  action. 

Description. — The  drug  consists  of  the  plant  in  fruit, 
broken  up  into  small  pieces.  The  fruit  is  a  globular  dry  papery 
mucronate  capsule,  firmly  attached  to  the  calyx;  the  upper  part 
of  the  capsule  to  which  the  placenta  is  attached  is  double ;  the 
placenta,  which  is  large  and  oblong,  is  supported  upon  a  thick 
peduncle,  and  occupies  the  centre  of  the  capsule;  to  it  are 
attached  numerous  straight  o-angled  wedge-shaped  seeds, 
which  are  packed  closely  together  and  fill  the  remaining  space. 
The  calyx  is  5-partite,  the  upper  segment  very  large  and  extend- 
ing  over  the  fruit  like  a  hood.  Leaves  ovate,  leathery,  about 
1  inch  long  with  short  blunt  hairs ;  margin  much  lighter  in  colour 
than  the  rest  of  the  leaf;  seed  straight,  wedge*shaped,  with  six 
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prominent  longitudinal  ridges ;  testa  tubercular,  each  tubercle 
minutely  granular.  The  portions  of  stem,  which  are  numerous, 
are  woody  and  covered  by  a  thin  grey  bark;  the  central  pith  is 
very  large.  The  drug  has  a  slightly  bitter  somewhat  tea-like 
taste. 

Chemical  composition, — The  powdered  drug  treated  with  ether 
yielded  a  dark  olive-green  extract,  consisting  of  chlorophyll 
and  uncrystaUizable  fatty  matter.  Subsequent  percolation 
with  alcohol  removed  a-  deep  brown  extract,  from  which 
cubical  crystals  of  alkaline  chlorides  separated  on  evaporation. 
An  aqueous  solution  of  this  extract  had  a  saltish  taste  and  gave 
distinct  precipitates  with  alkaloidal  tests.  The  alkaloid  was 
removed  by  ether  in  an  amorphous  condition,  and  gave  no  well- 
marked  colour  reactions  with  the  strong  mineral  acids.  By 
continuing  the  exhaustion  of  the  powdered  drug  with  water,  a 
deep  reddish  brown  extract  was  obtained  having  a  bitterish  and 
nai^seous  taste,  and  containing  saccharine  and  other  matters 
which  readily  fermented.  In  order  to  ascertain  if  the  drug 
contained  a  substance  similar  to  digitalin,  a  fresh  decoction  of 
the  powder  was  filtered  and  precipitated  by  tannin,  the  preci- 
pitate washed,  mixed  with  an  excess  of  alkali,  and  shaken  with 
ether.  The  result  was  the  separation  of  an  alkaloid  similar  to 
that  previously  found.  As  more  recent  investigators  prepare 
digitalin  by  exhausting  with  alcohol  after  treatment  of  the  drug 
with  water,  this  process  was  adopted  with  Schweinfurthia. 
The  resinous  matter  collected  had  an  acrid  taste,  but  no  principle 
could  be  obtained  possessing  the  properties  of  digitalin, 
digitonin  or  digitoxin,  to  which,  according  to  Schmiedeberg,  the 
poisonous  qualities  of  digitalis  are  due.  Besides  the  alkaloid, 
which  we  consider  to  be  the  active  principle,  the  drug  yielded 
18'6  per  cent,  of  mineral  matter. 

Lindenbergia  urticaefolia,  Lehm.y  Hook.  Ic  PL, 
t.  875,  is  a  common  plant  throughout  India  upon  walls  and 
banks ;  the  juice  is  given  in  the  Concan  in  chronic  bronchitis,  and 
mixed  with  that  of  the  Coriander  plant  is  applied  to  skin  eruptions . 
It  has  a  faint  aromatic  odour  and  a  slightly  bitter  taste.     The 
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Marathi  name  in  the  neighbourhood  of  Bombay  is  BhoL  Rox- 
burgh, under  the  name  oiStemodia  ruderalis,  gives  the  following 
description  of  it : — "  iJoo^  ramous,  seems  perennial.  Stems  many, 
ascending,  ramous,  herbaceous,  woody,  somewhat  viscous,  the 
whole  plant  about  12  or  18  inches  high.  Leaves  opposite, 
petioled,  ovate,  deeply  serrate,  soft,  a  little  hairy ;  about  an  inch 
long.  Petioles  shorter  than  the  leaves,  channelled.  Stipules  none. 
Flowers  axillary,  subsessile,  solitary,  opposite,  small,  yellow. 
Calyx  10-furrowed,  5-toothed,  permanent.  Corol  personate ;  tube 
the  length  of  the  calyx ;  both  lips  projecting,  and  shut ;  apex  of 
the  under  lip  broad,  depending,  3-toothed,  of  the  upper  one  very 
narrow,  bifid ;  inside  of  both  hairy,  and  beautifully  marked  with 
small  purple  dots.  Filaments  and  anthers  as  in  the  genus. 
Stigma  slightly  2-lobed.''     {Flora  Indica,  III.,  94.) 

LIMNOPHILA    GRATIOLOIDES,  Br. 

Fig. — Rheede,  Sort,  Mai.  tar.,  t.  85,  and  xti.,  t,  36. 

JJab. — Throughout  India,  in  swamps.     The  plant. 

Vernacular. — Kuttra  {Hind.),  Karpur  (Beng.)^  Ambuli  (Mar.), 
Manga-nari  {Mai,). 

History,  Uses,  &C. — This  small  aquatic  plant,  in  Sans- 
krit Ambu-ja,  "  water  bom,"  and  Amra-gandhaka,  having  an 
odour  of  mangoes,"  is  considered  to  be  antiseptic  by  the  Hindus, 
and  its  juice  is  rubbed  over  the  body  in  pestilent  fevers. 
Brheede  notices  its  use  for  this  purpose,  and  also  internally  in 
dysentery  combined  with  ginger,  cumin,  and  other  aromatics. 
He  also  states  that  a  liniment  is  made  from  the  plant  with 
cocoanut  oil  which  is  used  in  elephantiasis.  Roxburgh,  imder 
the  name  of  Golumnea  balsamea,  describes  the  plant  and  notices 
its  grateful  odour  and  aromatic  taste.  The  Bengal  name  signifies 
*'  camphor."  The  odour  of  the  fresh  plant  is  remarkably  refresh- 
ing and  agreeable  and  calls  to  mind  that  of  camphor  and  oil  of 
lemons. 

L.  gratissima,  Rheede,  Hort.  Mai.  x.^  6,  has  similar  pro- 
perties and  bears  the  same  vernacular  names;  it  is  also  used 
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medicinally  as  a  cooling  medicine  in  fever,  and  given  to  women 
who  are  nursing  when  the  milk  is  sour. 

Description. — In  its  most  common  form  a  simple  or 
branched  plant  4 — 8  in.  high,  with  whorled  pinnatifid  leaves 
i — i  in.  long,  which,  in  wetter  places,  appears  to  acquire  a  few 
emersed,  opposite,  entire  leaves  at  the  top  of  the  stem,  and 
numerous  capillaceo-multifid  ones  at  its  base.  The  stems  are 
stout  or  slender.  Very  small  specimens  from  Rohilkund 
(Kuttra,  Edgeworth)  have  very  wiry  simple  stems  3  in.  high, 
and  capillary  peduncles  three  times  as  long  as  the  leaves; 
others  have  stout  stems  and  peduncles,  the  latter  shorter  than 
the  leaves.  Calyx  J — ^  in.  long,  rarely  larger.  Corolla  ^  in., 
blue.     {Fl.  Br.  Lid) 

HERPESTIS  MONNIERA,  H.  B.  et  K 

Fig.—Bot  Mag.,  t  2557;  Boxb.  Cor.  PL  it.,  t.  178;  Bheede, 
Sort.  Mai.  a?.,  t.  14.     Gratiole  de  Plnde  (JV-). 

Hab. — Throughout  India,  in  marshy  ground.  The 
herb. 

Vernacular. — Sufcd-chamni,  3arambhi{fftnd.),  Dhop-chamni, 
Brihmi-sdk  (Beng.),  Nir-brami,  Bdmba  (Mar.),  Nir-brami 
(Tarn.),  Sambrini-aku,  S^mbrdni-chettu  (Tel,). 

History,  Uses,  &C. — Dutt  states  that  this  plant  is 
the  Brahmi  of  the  native  physicians  of  Calcutta,  where  it  is 
considered  to  be  a  nervine  tonic  useful  in  insanity,  epilepsy, 
fever,  &c.  It  is  certainly  not  the  Brahmi  of  the  Nighantas,  but 
would  appear  to  bo  the  plant  called  Jala-brahmi  or  "Water 
Brahmi"  by  Sanskrit  writers.  Owing  to  a  similarity  in  the 
names  it  has  frequently  been  confoimded  with  Hydrocotyle 
asiafica,  which  is  the  Brahmi  or  Brahmi-manduka  of  the 
Nighantas. 

Ainslie  says  that  in  Southern  India  the  Graticla  Monniera  is 
considered   diuretic  and  aperient,   and  useful  in  that  sort  of 
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stoppage  of  urine  which  is  accompanied  with  obstinate  costi  veness. 
Roxburgh  mentions  the  use  of  the  juice  mixed  with  petroleum 
as  an  external  remedy  in  rheumatism.  These  accounts  do  not 
agree  with  the  properties  ascribed  to  Brahmi  by  Sanskrit  writers. 
Bheede  says  of  it: — "Ex  frequenti  hujus  plantee  usu,  yaccarum 
ubera  lacte  turgent ;  sit  et  decoctum  ex  ilia  in  lacte  vaccino  et 
recenti  butyro,  contra  delirium  temporibus  inunguendum; 
Pipere,  Calamo  aromatieo»  Myrobalanis  et  aqua  oryzse  trita  et 
assumpta,  vocem  reddit  sonoram."  In  Pondicherry  it  is  considered 
to  be  aphrodisiac,  and  in  Ceylon,  under  the  name  of  Loonoo^ 
ueela,  it  is  prescribed  in  fevers. 

Description. — Stems  several,  annual,  creeping,  round, 
jointed,  smooth,  succulent;  leaves  opposite,  sessile,  obovate, 
wedge-shaped,  or  oblong,  smooth,  entire,  obtuse,  fleshy,  dotted 
with  minute  spots ;  peduncles  axillary,  alternate,  solitary,  round, 
smooth,  shorter  than  the  leaves,  one-flowered ;  flowers  blue ;  bracts 
2-awled,  pressing  on  the  calyx  laterally ;  calyx  S-leaved,  the 
exterior  three  leaflets  large,  oblong,  the  two  interior  small,  linear, 
all  are  concave,  smooth,  pointed  and  permanent,  corol  campanu- 
late,  border  5-partite,  nearly  equal;  anthers  2-cleft  at  the  base, 
blue;  stigma  large,  somewhat  2-lobed;  capsule  ovate,  2-celled, 
2-valved;  seeds  very  numerous.     (Raxb.j  Flora  Ind,f  L,  p.  141.) 

Chemical  eamposiiion. — For  the  analysis  the  whole  plant  was 
nsed,  dried  at  a  low  temperature  and  exhausted  with  80  per  cent, 
alcohol.  The  alcohol  freed  extractive  was  then  agitated  with 
petroleum  ether ;  ether  from  an  acid  solution,  and  again  with 
ether  from  an  alkaline  solution,  and  finally  with  chloroform  from 
an  alkaline  solution.  Operating  in  this  manner,  a  trace  of  oily 
matter  was  obtained,  soluble  in  alcohol  with  acid  reaction ;  two 
resins,  one  easily  soluble  in  ether,  the  other  soluble  with  difficulty, 
but  both  soluble  in  alkaline  solutions  and  reprecipitated  by  acids ; 
an  organic  acid,  and  a  tannin  affording  a  green  coloration  with 
ferric  chloride.  An  alkaloidal  principal  was  also  isolated,  soluble 
in  ether  and  in  chloroform,  and  affording  a  cherry  red  colora- 
tion in  the  cold  with  Frohde's  reagent.  No  other  reactious 
were  noted. 
III.— 3 
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PICRORHIZA  KVRROOA,  Bmith. 

Fig.— iJoyfe///.,  ^.  71. 

Hab. — Alpine  Himalaya;  from  Cashmere  to  Sikkim, 
The  root. 

Vernacular. — Katki,  Kutki  [Hind.y  Beng.)»  Katuku-rogani 
{Tarn.),  Katuku-roni  {Tel.),  Bal-kadu  {Mar.),  Kutaki  {Guz.). 

History,  Uses»  &C.— This  well-known  drug  is  the 
Kutaki  of  Sanskrit  writers,  who  speak  of  it  as  Dhanvantari- 
grasta,  "  the  plant  eaten  by  Dhanvantari/'  the  physician  of  the 
gods,  who  was  produced  at  the  churning  of  the  Ocean,  holding 
a  cup  of  amrita  in  his  hands;  he  was  the  author  of  the 
Ajrurveda.  In  the  Nighantas  it  bears  the  following  synonyms : 
Rohini,  Katu-rohini,  Vakragra,  Matsya-pitta,  Matsya-vinna, 
Kanda-ruha,  Krishna-bhedi,  Dvijdngika,  Asoka-rohini,  Saku- 
l£dani  and  Chakranga.  It  is  described  as  digestive,  bitter, 
pungent,  dry,  aperient,  light  and  cold;  and  is  recommended 
as  a  remedy  for  worms,  asthma,  bile,  phlegm,  and  fever. 
Eutaki  is  a  favorite  remedy  in  bilious  dyspepsia  accompanied 
by  fever,  and  is  given  daily  in  decoction,  with  liquorice,  raisins, 
and  Neem  bark,  half  a  tola  (90  grains)  of  each,  water  32  tolas, 
boiled  down  to  one-fourth.  In  dyspepsia  and  dysentery  it  is 
combined  with  aromatics  and  is  given  in  doses  of  ten  to 
twenty  grains. 

It  is  considered  to  be  specially  indicated  in  those  cases  in 
which  the  secretions  are  scanty  and  the  bowels  costive,  and  is 
often  prescribed  for  children  suflfering  from  worms,  whence  the 
Marathi  name  Bilakadu,  **  children's  bitter." 

Chakradatta  states  that  about  two  drachms  of  the  powdered 
root  given  with  sugar  and  warm  water  act  as  a  gentle  aperient. 
Mahometan  writers  give  Katki  or  Kutki  as  an  Indian  synonym 
ior  black  Hellebore,  and  unmistakably  describe  the  latter  plant 
and  its  medicinal  properties.  This  mistake  has  misled  most 
European  writers  upon  Indian  drugs,  but  Ainslic,  though  he 
describes    the    drug    in     his    article   upon    black    Hellebore 
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{Mat,  Ind.,  I.,  p.  164),  has  the  following  remarks : — '*  I  have  given 
the  names  Kadagorogame  and  Kali-kootkie  as  the  Tamool  and 
Dukhanie  appellations  of  the  black  Hellebore^  as  the  root 
procured  in  the  Indian  bazars  is  commonly  said  to  be  so;  but 
I  have  great  doubts  of  it,  and  I  here  o£fer  a  caution  respect- 
ing it,  as  it  by  no  means  agrees  in  appearance  with  the  black 
Hellebore  of  the  European  shops/* 

Royle  (III  I.,  p.  291)  notices  that  the  root  of  P.  Kurrooa 
possesses  much  bitterness  and  is  employed  medicinally  by  the 
natives.  Irvine  {Mat.  Med.y  p.  58)  mentions  the  use  of  Kutki 
as  a  tonic,  but  owing  to  a  general  impression  that  the  bazar 
drug  was  Hellebore  root,  European  medical  men  appear  to  have 
generally  avoided  making  experiments  with  it.  Mr.  Moodin 
Sheriff  was  the  first  modem  writer  to  clearly  demonstrate  that 
the  bazar  drug  has  no  dangerous  properties,  but  is  a  valuable 
tonic  and  antiperiodic.  He  also  identified  it  with  the 
P.  Kurrooa  of  Royle,  an  identification  which  we  are  now  able  to 
confirm  through  the  kindness  of  Mr.  J.  F.  Duthie  who  has 
supplied  us  with  a  specimen  of  the  plant  collected  in.  Eumaon« 
As  regards  the  medicinal  properties  of  the  drug,  the  accounts 
given  by  Sanskrit  writers  appear  to  be  correct.  Mr.  M.  Sheriff 
speaks  favourably  of  it  as  a  powerful  bitter  tonic  and  anti- 
periodic.  Other  medical  men  in  India  have  expressed  a  similar 
opinion,  and  we  can  state  from  personal  observation  that  it  is 
used  successfully  as  an  antiperiodic  in  native  practice;  its  slight 
laxative  action  is  rather  beneficial  than  otherwise.  The  dose 
as  a  tonic  is  from  10  to  20  grains,  as  an  antiperiodic  from  40  to 
50  grains ;  it  is  best  administered  in  combination  with  aromatics. 

Description. — The  drug  consists  of  a  rhizome,  generally 
about  the  size  of  a  goose-quill,  but  often  no  larger  than  a  crow- 
quiU,  the  lower  portion  of  which  is  covered  by  a  shrivelled^ 
greyish-brown,  corky  bark,  and  marked  by  prominent  scars,, 
the  remains  of  rootlets;  towards  the  upper  end  it  becomes 
larger  {{  inch  in  diameter),  and  is  thickly  set  with  dark  greyish- 
brown  scales,  and  terminates  in  a  scaly  leaf-bud  or  stem.  The 
rhizome   is   generally   broken   into   short » pieces,   from  1  to  2 
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inches  long ;  the  fracture  is  short,  the  root  very  fragile  and 
light,  and  black  internally ;  it  has  no  odour,  and  a  very  bitter 
taste. 

Microscopic  structure* — The  corky  bark  is  made  up  of  numer- 
ous rows  of  empty  brick-shaped  cells  ;  within  this  is  a  cellular 
parenchyma  of  oblong  brown  cells,  containing  a  little  granular 
matter;  next  a  dark  brown  line  composed  of  wood  cells,  form- 
ing the  boundary  of  the  inner  column  of  the  root ;  within  this 
several  very  large  bundles  of  dotted  vesseb  arranged  so  as  to 
form  a  broken  ring,  which  surrounds  a  central  cellular  paren* 
chyma. 

Chemical  composition. — A  proximate  analysis  of  this  drug 
showed  the  following  percentage  composition  :— 

Wax  106 

Bitter  principle  (Picrorhizin) 14*96 

Picrorhizetin ,     3*85 

Organic  acid  ppt.  by  lead    3*54 

Glucose  11-53 

Cathartic  acid,  &c.  (water  extract) ...     9'33 
Substances  dissolved  by  NaHO    ......    7*62 

Arabin  bodies  from  crude  fibre    14*56 

Fibre 24*00 

Moisture 5*73 

Ash 3*82 

The  bitter  principle  is  a  glucoside  Picrorhizin,  freely  soluble 
in  water  and  alcohol,  but  almost  insoluble  in  pure  ether.  It  is 
acid  in  reaction,  is  not  precipitated  from  solution  by  lead  salts 
or  tannin,  but  is  absorbed  by  animal  charcoal  together  with 
any  colouring  matter  that  is  present.  It  is  best  obtained  by 
exhausting  the  powdered  drug  'with  crude  ether,  and  is  left, 
after  the  evaporation  of  the  ether,  in  brown  resinoid  drops 
which  form  ramified  crystals  on  standing.  It  is  difficult  to 
obtain  the  picrorhizin  in  a  crystalline  condition  after  heating 
or  after  solution  in  water.  Any  wax  removed  by  the  crude 
ether  can  be  separated  from  the  dry  extract  by  petrdieura  spirit, 
which  has  no  solvent  action  on  the  bitter  principle.     The 
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picrorhizin  is  decomposed  by  hydrolizing  it  with  a  boiling 
1  per  cent,  solution  of  hydrochloric  acid  for  three  hours,  and  a 
decomposition  product,  which  we  have  named  Picrarhizetiny 
is  formed  together  with  glucose.  In  obtaining  0'7  gram  of 
picrorhizetin  'SoS  gram  separated  during  the  first  hour,  "219 
gram  in  the  second  hour,  'llS  gram  in  the  third  hour,  and  none 
in  the  fourth.  Weighed  quantities  of  the  picrorhizin,  after 
drying  at  lOO^C,  afforded,  on  hydrolysis,  62-48  and  62  79  per 
cent,  of  picrorhizetin,  as  the  result  of  two  experiments.  The 
glucose  obtained  from  the  decomposition  was  inactive  towards 
polarized  light.  An  infusion  or  tincture  of  the  root  boiled  with 
diluted  acid  gradually  loses  its  bitterness,  and  a  large  increase 
in  the  sugar  is  detected  by  Fehling's  solution.  Picrorhizetin 
is  a  red-brown,  brittle,  resinous,  tasteless  body  soluble  in 
aqueous  alkalies.  It  is  insoluble  in  water,  and  its  solution  in 
alcohol  is  precipitated  by  ether.  By  heating  with  strong 
sulphuric  acid  or  when  being  burnt  it  evolves  an  odour  of 
benzoin* 

The  wax  after  bleaching,  and  purifying  by  recrystallization 
from  hot  alcohol,  had  a  melting  point  of  51^0.  The  organic 
acid  separated  by  lead  was  red-coloured  and  gave  a  greenish 
colour  with  ferric  salts.  No  tannic  acid  was  present.  Some 
picrorhizetin  was  naturally  formed  in  the  drug,  and  existed 
in  a  much  smaller  proportion  in  the  freshly  dried  rhizome. 
After  removing  the  bitter  principle  by  continued  percolation 
with  alcohol,  the  marc  was  dried  and  exhausted  with  water, 
the  dark  red-brown  solution  was  evaporated  to  dryness,  and 
•2  gram  of  the  residue  was  found  to  act  as  a  decided  purge. 
The  aqueous  extract  treated  with  four  volumes  of  alcohol 
afforded  precipitates  containing  14*5  and  15'3  per  cent,  of 
mineral  matter,  and  with  six  volumes  a  precipitate  was  obtain- 
ed with  10*8  per  cent,  of  ash.  We  rely  upon  the  physiological 
action  of  this  extract  in  considering  cathartic  acid  to  be  a 
constituent. 

Commerce. — Value,  Rs.  9  per  maund  of  37J  lbs.  Kumaon 
annually  exports  about  five  tons  of  this  drug. 
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Plants  of  minor  importance  belonging  to  this  order,  which 
have  a  certain  amount  of  medicinal  reputation,  are  :— 

Torenia  asiatica,  Linn.,  Rhcede,  HorU  Mai.  w.,  L  53, 
the  juice  of  which  is  given  on  the  Malabar  Cloast  for 
gonorrhcDa. 

Vandellia  erecta,  Benth.,  Eheede,  Hort.  Mai  ix.,  i.  57, 
called  Vaka-pmhpi,  or  "  crane  flower,"  in  Marathi,  is  also  used 
in  a  ghrita  as  a  remedy  for  gonorrhoea,  and  the  juice  is  given  to 
children  who  pass  green-coloured  stools.  V,  pedunculata, 
Benth.  Onff.  Ic.  PL  As.,  U  418,  /.  2,  in  Marathi  Qadagvel,  is 
considered  to  have  similar  properties. 

Veronica  BeCCabunga,  Linn,  Reichb.  Ic.  Fl.  Germ., 
t.  1701,  is  used  in  Northern  India  under  the  name  of  Tezak, 
'*  cress,'*  as  a  diuretic  and  antiscorbutic.  It  is  the  Bachbunge 
of  the  Germans,  Cressonfo  of  the  French,  and  Brooklime  of 
the  English.  V.  Anagallis,  Linn.  Reichb.  Ic.  Fl.  Germ., 
t.  1762,  which  has  similar  properties,  takes  its  place  in  other 
parts  of  India. 

Sopubia  delphinifolia,  G.  Don,  Roxh.  Cor.  PL  %., 
t.  90,  is  an  elegant  annual,  common  in  wet  fields  in  the  rainy 
season.  The  juice  is  applied  by  field  labourers  to  their  feet  to 
heal  sores  caused  by  exposure  to  wet;  it  is  astringent  and 
stains  the  skin  yellow  at  first  but  afterwards  black.  The  plant 
was  formerly  named  Gerardia^  after  John  Gerarde,  our  old 
English  botanist,  and  author  of  the  '^ Herbal,"  published  in 
1597. 

Pedicularis  pectinata,  W^«//.,  and  several  other  species 
are  used  in  Northern  India  under  the  name  of  Mtshran  on 
account  of  their  astringent  and  haemostatic  properties. 


mONONIACEM.  15 

BIGNONIACEiE. 

OROXYLUM  INDICUM,  Vent. 

Fig. — Wight  Ic.y  U  1337;  Bureau  Monogr.  Btgn.,  t.  9; 
Itheede,  Hort.  MaL  i.,  t.  43. 

Hab. — Throughout  India.    The  root-bark. 

Vernacular, — Arlu,  Phalphala,  Sona  (Hind,),  Nasona,  Sona 
(Beng.),  MuKn,  Talpalang,  Miringa  (Punj\),  Tetu,  Jagdala 
{Mar.),  Tetn(Ouz,),  Vanga  adanthay (Taw.),  Tigdu-mara,  Son©- 
patta  (Can.),  Pamania,  DundiUam  (Tel),  Pciani  (Mai.). 

History,  Uses,  &C* — This  is  a  small  tree,  remarkable 
for  its  terminal  spikes  of  large  fleshy  lurid  flowers,  which 
appear  at  the  commencement  of  the  rainy  season,  and  are  follow- 
ed by  very  large,  retrofracted,  transvetBely  compressed,  some- 
what curved  pods,  with  the  convexity  upwards.  The  seeds  are 
numerous,  membranaceous,  surrounded  with  a  large,  delicate, 
membranaceous  wing.  The  leaves  are  supra-decompound,  and 
from  four  to  six  feet  long.  The  root-bark  is  of  considerable 
importance  in  Hindu  medicine,  as  it  is  an  ingredient  of  the 
Dasamula  (see  Tribiilm  terresfris) ;  it  is  considered  to  be  astrin- 
gent, toniC)  and  useful  in  diarrhoea  tod  dysentery.  Saran- 
gadhara  recommends  the  juice  of  Syonaka  expressed  from  the 
roasted  bark  in  combination  with  Mocharas  (see  Bombax  mala' 
baricum)  as  a  remedy  in  diarrhoea  and  dysentery.  He  also  says 
that  the  root-bark  boiled  in  Sesamum  oil  is  a  good  application  in 
otorrhcea.  In  the  Nighantas  the  tree  bears  many  synonyms, 
amongst  which  may  be  mentioned  Prathu-simbih,  "  having  broad 
pods,"  Srfka-nasa,  "  having  a  nose  like  a  parrot's  beaJk,"  in 
allusion  to  the  flower  buds,  Aralu,  and  Bhalluka-priya,  "dear  to 
bears."  It  is  described  as  digestive,  appetising,  bitter, 
astringent,  cold,  pungent;  a  remedy  for  wind,  phlegm,  bile,  and 
cough.  The  bark  is  much  used  by  the  agricultural  classes  as  an 
application  to  the  sore-backs  of  draught  cattle.  It  is  ground  to 
a  paste  with  water  and  an  equal  proportion  of  turmeric,  and 
rubbed  on  the  part.     Rheedc  notices  the  use  of  the  bark  as  au 
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application  to  wounds,  fractures,  &c.,  and  of  the  root  in  decoction 
in  dropsy. 

Dr.  B.  Evers  states  that  the  Gonds  call  the  tree  Jaimangal, 
and  that  they  employ  a  decoction  of  the  bark  as  a  discutient 
application  to  rheumatic  swellings.  He  sayd: — *'I  have  made 
a  trial  of  the  powder  and  an  infusion  of  the  bark,  and  have 
found  it  to  be  most  powerfully  diaphoretic;  the  drug  has  slight 
anodyne  properties;  also  a  bath,  prepared  with  the  bark,  I 
have  frequently  employed  in  rheumatism.  Twenty-eight  cases 
of  acute  rheumatism  were  treated  with  this  drug,  and  in  all  the 
results  have  been  most  satisfactory.  The  dose  of  the  powder 
is  from  6  to  15  grains,  thrice  daily;  of  the  infusion  (1  ounce 
of  bark  to  10  ounces  of  boiling  water)  an  ounce  three  times  a 
day.  Combined  with  opium  it  forms  a  much  more  powerful 
sudorific  than  the  compound  powder  of  ipecacuanha.  The  drug 
does  not  possess  any  febrifuge  properties.'' — Indian  Medical 
Oazefte,  February  and  March,  1875. 

Description.-— The  bark  of  the  root  is  brown  externally, 
yellow  internally,  thick,  breaking  with  a  short  fracture.  That 
of  the  stem  is  soft  and  spongy  externally,  and  of  a  pale  brown 
colour,  furrowed  longitudinally  ;  the  internal  surface  is  fibrous 
and  greenish  yellow.  The  minute  structure  does  not  call  for 
remark,  but  upon  placing  a  section  of  the  fresh  bark  under  the 
microscope  in  a  little  water  the  whole  field  is  seen  to  be  filled 
with  delicate  needle-shaped  crystals  which  have  escaped  from 
the  cut  cells  of  the  parenchyma;  in  entire  cells  the  crystals,' 
which  are  of  an  inorganic  nature,  can  bo  seen  in  situ.  The  bark 
is  faintly  bitter  and  a  little  acrid;  it  has  no  particular  odour. 

Glieniical  composition, — The  bark  has  been  examined  by  W.  A. 
H.  Naylor  and  E.  M.  Chaplin  with  the  following  results:  — 

A.  One  pound  of  the  bark  reduced  to  fine  powder  was  per- 
colated to  exhaustion  with  cold  petroleum  ether.  The  ether 
was  distilled  off,  and  the  residue,  which  weighed  about  1*8  gram, 
possessed  the  characters  of  a  soft  greenish-brown  fat,  having 
an  acid  reaction  and  a  slightly  acrid  taste.  It  was  treated 
successively  with  ether  and  proof  spirit;  the  former  removed 
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vegetable  wax,  which  was  subsequently  identified  as  sucb  after 
re-solution  in  limited  quantities  of  ether  and  separation  there- 
from. The  latter  on  evaporation  gave  a  brownish-yellow  residue 
small  in  quantity  and  crystalline.  When  further  purified  by 
extraction  with  ether  and  the  ethereal  residue  by  benzol  it  was 
golden  yellow,  unctuous  to  the  touch,  and  pronouncedly  acrid. 
Under  the  microscope  it  presented  the  appearance  of  long,  wavy, 
branching  crystals,  which  dissolved  readily  in  alcohol,  chloro- 
form ether,  petroleum  ether,  and  benzol. 

B.     The  marc  was  next  percolated  with  cold  ether.     After 
distilling  off  the  greater  portion  of  the  ether,  and  allowing  the 
remainder  to  evaporate  spontaneously,  a  yellow  mass  studded 
with  minute  interlacing  crystals  was  obtained,  which  when  air- 
dried  weighed  about  4  grams.     This  product  was  treated  with 
boiling  proof  spirit  and  filtered  while  hot ;  on  cooling  small 
yellow  crystals  fell  out  of  solution.     When  quit«  cold  the  crop 
of  crystals  was  collected  and  subjected  to  the  action  of  boiling 
petroleum  ether  until  freed  from  every  trace  of  fat.     It  was 
then  cystallized  from  boiling  proof  spirit  until  it  had  a  con- 
stant melting  point,  and  was  no  longer  contaminated  with  un- 
crystalHzable  matter.     The  resulting  crystals  were  dried  under 
the  receiver  of  an  air-pump,  and  when  constant  weighed  0  9 
gram.    They  were  of  a  lemon  yellow  colour,  about  J  inch  in 
length,  and  melted  at  228-5®— 229^  C.     Alcohol,  ether,  glacial 
acetic  acid,  and  hot  benzol  dissolved  them  readily,  but  they  were 
practically  insoluble   in  water  hot    or  cold.     The   following 
reactions  in  connection  with  this  interesting  body  have  been 
noted,  of  which  the  most  striking  is  its  behaviour   with  the 
caustic  alkalies.     A  minute  quantity  brought  into  contact  with 
one  drop  of  a  weak  solution  of  sodium  potassium  or  ammonium 
hydrates  causes  it  to  assume  immediately  a  cherry-red  colour, 
which  quickly  passes  into  brick-red  and  olive- green. 

Owing  to  the  insolubility  of  the  crystals  in  water  a  prooi 
spirit  solution  was  used  in  applying  the  following  tests:  — 

1.     A  solution   of  silver  nitrate  in  proof  spirit  produced  a 
bluish-black  colour  immediately^  and  after  the  liquid  had  stood 
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for  a  few  minutes  bl'»ck  particles  of  reduced  silver  were  preci- 
J)itated. 

2.  A  solution  of  neutral  acetate  of  lead  in  proof  spirit  gave  a 
light-red  bulky  precipitate  insoluble  in  boiling  acetic  acid. 

3.  Lime  water  imparted  an  orange  colour,  which  quickly 
changed  to  olive-green,  followed  by  a  precipitate  of  the  same 
colour. 

4.  An  aqueous  solution  of  sulphate  of  copper  gave  a  golden 
yellow  colour,  quickly  followed  by  a  dirty  brown  precipitate, 
the  supernatant  liquid  being  distinctly  greenish. 

5.  Solution  of  ferric  chloride  (acid)  produced  a  brownish-red 
colour,  which,  in  a  few  minutes,  turned  smoke-colour. 

6.  Solution  of  subacetate  of  lead  gave  a  golden  yellow  precipi- 
tate. 

7.  An  aqueous  solution  of  mercuric  chloride  produced  a  wljite 
precipitate. 

8.  An  aqueous  solution  of  permanganate  of  potash,  acidified 
with  sulphuric  acid,  was  instantly  decolorized. 

9.  A  solution  of  the  crystals  in  proof  spirit  did  not  reduce 
Fehling. 

The  authors  say  : — "  We  have  attempted  to  hydrolyse  this 
body,  by  subjecting  a  strong  alcoholic  solution  to  the  prolonged 
action  of  10  per  cent,  solution  of  sulphuric  acid  at  a  boiling 
temperature,  but  without  success. 

"We  have  also  inquired  into  its  nature  and  centesimal  com- 
position, but  the  results  so  far  obtained  are  not  sufficiently  con- 
clusive to  be  incorporated  in  this  paper.  We  hope  to  be  able 
to  publish  shortly  a  supplementary  note  dealing  with  points 
in  process  of  investigation.  Meanwhile,  we  propose  that  this 
interesting  principle  be  designated  Oroxylin,^' 

C.  The  marc  left  after  exhaustion  with  petroleum  spirit  and 
ether  was  percolated  witb  cold  absolute  alcohol.  The  residue 
resulting  from  the  distillation  of  the  spirit  was  treated  with  cold 
proof  spirit,  which  •  took  up  the  greater  part  of  it.  The 
insoluble  portion  dissolved  readily  in  boiling  proof  spirit,  and,  on 
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examination,  pfoved  to  be  largely  composed  of  the  yellow 
crystalline  body  oroxylin.  The  cold  proof  spirit  solution  of  the 
alcoholic  residue  was  evaporated  to  dryness  and  the  extract 
treated  with  water  and  filtered.  The  filtrate  was  treated 
successively  with  aeutral  and  basic  acetate  of  lead,  and  the 
precipitates  after  washing  were  suspended  in  water,. decom- 
posed by  a  current  of  sulphuretted  hydrogen  and  the  resultant 
plumbic  sulphide  removed  by  filtration.  Sulphuretted  hydrogen 
was  also  passed  through  the  filtrate  from  the  basic  or  plumbic 
acetate  and  the  precipitated  lead  sulphide  removed  by  filtration. 

The  three  liquids  thus  obtained,  which  for  convenience  may 
be  denominated  i.,  ii.,  iii.,  were  then  evaporated  down  and  the 
respective  residues  examined. 

(i.)  It  was  dissolved  in  the  smallest  quantity  possible  of  cold 
water  and  diluted  vnih  many  times  its  volume  of  alcohol.  After 
setting  aside  for  twenty-four  hours  a  precipitate  fell,  giving  the 
general  characters  of  parapectin.  The  supernatant  liquid  on 
evaporation  left  a  scaly  residue,  astringent  to  the  taste,  and 
perfectly  soluble  in  water.  Its  aqueous  solution  reduced  Feh- 
ling  and  gave  a  copious  bluish  black  precipitate  with  ferric 
chloride.  Lime-water  produced  a  bright  golden-yellow  colour, 
followed  by  a  reddish-brown  precipitate.  From  the  tannins 
proper  it  differed  in  that  it  was  not  precipitated  by  solution  of 
gelatine. 

(ii.)  This  residue  apparently  consisted  of  pectin  intermixed 
with  small  portions  of  No.  iii. 

(iii.)  This  was  a  dark  uncrystallizable  treacly-looking  resi- 
due, which  imparted  to  the  palate  a  feeble  sensation  of  sweet- 
ness. It  was  very  soluble  in  water  and  reduced  Fehling's 
solution  abimdantly.  A  strong  aqueous  solution  was  precipi- 
tated by  absolute  alcohol. 

D.  The  marc  from  the  alcoholic  extraction  was  finally  perco- 
•  lated  to  exhaustion  with  cold  water.     The  liquor  was  evaporat- 
ed down  and  the  extract  obtained  taken  up  with  hot  water.     A 
considerable  amcunt  of  albuminous  matter,   which   remained 
.  insoluble,  was  removed  bv  filtration.     The  filtrate  was  treated 
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successively  with  neutral  and  Bubacetate  of  lead  and  the  preci- 
pitates decomposed  in  the  same  manner  as  described  under  C. 
The  three  liquids  obtained,  i.,  ii.,  iii.,  were  evaporated  down. 

(i.)  This  residue  was  the  smallest  of  the  three.  After  stand- 
ing for  a  considerable  time  some  crystals  were  deposited,  which 
on  examination  proved  to  be  citric  acid. 

(ii. )  Nothing  of  a  crystalline  nature  was  found  in  this  resi- 
due.    It  appeared  to  consist  chiefly  of  extractive  matter. 

(iii.)  This  residue  after  treatment  with  alcohol  had  the  same 
characters  and  possessed  the  same  properties  as  C.  iii.  It  was 
not  further  examined. 

The  result  of  our  examination  of  this  bark  may  be  summariz- 
ed by  stating  the  different  principles  which  we  have  found — 
(1)  crystalline  fat;  (2)  wax;  (3)  acrid  principle;  (4)  oroxylin; 
(5)  chlorophyll;  (6)  pectinous  substances;  (7)  Fehling-reduc- 
ing  principle;  (8)  astringent  principle ;  (9)  citric  acid;  (10) 
extractive  matter. — Fharni,  Journ.^  Sept.  27,  1890. 

STEREOSPERMUM  SUAVEOLENS,  DC. 

Fig.— Wight  Ic,  t.   1342. 

Hab. — Throughout  the  moister  parts  of  India.  The  root- 
bark  and  flowers. 

Vernacular. — Pdd,  Paral,  Kashta-pdtali  (Hind.),  Pai-ul 
{Beng.\  Kalgori,  Pfidri  (Mar.),  Pddri  (Tarn.),  Kalgoru,  Pddari 
(Tel.),  Hudai.  Pddri-gida  (Can.),  Padri,  Pandan  (Guz.).  The 
flowers,  Madana-kama-pu  (South  India). 

History,  Uses,  &C,— This  tree  is  the  Patala  or  Patali 
of  Sanskrit  writers,  the  flowers  of  which  are  said  by  the  poets 
to  so  intoxicate  the  bee  that  he  is  unable  to  distinguish  one 
flower  from  another.  The  tree  is  sacred  to  Durga,  the  wife  of 
Siva.  In  the  Nighantas  it  bears  among  other  synonyms  those 
of  Kama-duti  *' Cupid* s messenger,"  Madhu-duti  "messenger  of 
spring,"  Sthali,  Ambu-vdsini,  and  Tamra-pushpa  "red  flower- 
ed."   Pdtala  also  signifies  "light  red"  or  "  rose-coloured."     It 
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i«  deacnbtid  as  cooliug,  sweet,  diuretic,  and  tonic,  and  is  I'ecom-^ 
mended  in  dyspepsia,  dropsy,  cough,  and  heat  of  blood. 

P.  S.  Mootoosawmy  says  tiat  in  Tan j  ore  the  flowers  are 
taken  in  the  form  of  a  confection  as  an  aphrodisiac.  The  flowers 
pounded  with  honey  are  said  to  stop  troublesome  hiccough,  and 
the  ashes  of  the  bark  are  used  in  preparing  alkaline  ley  and 
caustic  pastes.  The  bark  is  in  use  throughout  India  from  its 
being  one  of  the  ingredients  in  the  Dasamula  or  **ten  barks." 
(See  Tnbultis  terrestns.)  In  parts  of  India  where  this  tree  is  not 
found,  various  substitutes  are  allowed  to  be  used.  In  Malabar 
and  in  the  Concan  8.  chehnaidcs,  DC,  is  used  as  Pfidri.  (See 
R/teede,  Hwt.  Mai  ri.,  t,  25  ;  Aimlie,  Mat,  lud,  ii,,  p.  272.) 

Description. — Trunk  tolerably  erect,  though  not  straight. 
Bark  ash-coloured,  and  somewhat  scabrous.  Leaves  opposite, 
pinnate,  with  an  odd  one,  from  12  to  24  inches  long.  Leaflets 
opposite,  from  two  to  four  pairs,  oval,  with  long  bluntish,  narrow 
points  slightly  serrate,  having  both  sides  downy  while  young, 
and  when  full  grown  not  downy  and  feeling  harsh  ;  the  exterior 
pair  and  odd  one  about  six  inches  long,  by  three  or  four  broad ; 
the  inferior  pair,  or  pairs,  smaller.  Petioles  swelled  at  the  base, 
.  roundish,  when  old  scabrous.  Panicles  terminal,  composed  of  a 
few  spreading  branchlets;  the  first  and  second  pairs  thereof 
opposite ;  the  superior  dichotomous,  with  a  solitary  pedicelled 
flower  in  the  forks;  all  are  downy,  and  somewhat  viscid. 
Flowers  large,  of  a  dark,  dull  crimson  colour,  exquisitely  fra- 
grant. Calyx  campauulatc.  Border  4-cleft ;  upper  divisions 
with  two  minute  points,  outside  a  little  villous.  Corel,  throat 
ample,  woolly,  convex  above,  flat  and  plaited  beneath.  Border, 
the  upper  divisions  shorter,  erect ;  the  three  inferior  ones  longer 
and  projecting,  with  the  margins  of  all  much  curled.  Filaments 
4,  fertile,  and  between  them  a  small  sterile  one.  Anthers  twin. 
Germ  oblong,  elevated  on  a  glandular  receptacle.  Stigma 
2-lobed.  (Roxburgh,)  Sir  W.  Jones  gives  the  following  descrip- 
tion of  the  flowers : —Corolla  externally  li^ht  purple  above, 
brownish  purple  below,  hairy  at  its  convexity  ;  internally  dark 
yellow  below,  amethystine  above,  exquisitely  fragrant ;  preferred 
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by  bees  to  all  other  flowers,  and  compared  by  tbe  poets  to  the 
quiver  of  Karaadeva  (the  Indian  Cupid). 

Chemical  composition, — An  infusion  of  the  dried  flowers  con- 
tained saccharine,  mucilaginous  and  albuminous  matters,  but  no 
alkaloid  could  be  detected  in  either  the  aqueous  or  alcoholic 
extract.  Ether  removed  a  small  quantity  of  a  wax-like  solid 
from  the  powdered  corollas. 

STEREOSPERMUM  CHELONOIDES,   DC. 

Fig.—  Wifjht  Ic,  L  1341;  Bcdd.  PL  8yh\,  t  72;  Rheede, 
HorL  Mai  vi.,  26,  Favas  da  Cobre  (PorL),  Adderbonen 
(Dutch). 

Hab. — Throughout  the  moister  parts  of  India.  The 
flowers,  leaves,  and  root. 

Vernactilar. — Pader,  Padri  (Hind,),  Dharmara  (Betig,), 
Pedal  (Mar,),  Padri  (Tarn,,  MuL),  Tagada  (TeL),  Padrigida 
(Can.), 

History,  Uses,  &C. — In  the  Concan  and  Malabar, 
where  S.  sitaveokna  is  not  found,  this  tree  is  used  as  the  Patala 
of  the  Nighantas.  Rhcede  says  of  it: — "Viscerum  rigorem 
intolerabilem  dispellit  foliorum  dccoctum.  Limonis  huj  usque 
commixti  succi  mcdentar  maniie.  Corticis  vcro  succus,  cum 
fructu  PeroB  subactus,  immodicum  inhibet  fluxum  menstruum. 
Radicis  cutis  cum  Calamo  aromatico,  zinzibere  contrita,  folio- 
ruraque  Padri  succo  admixta  exhibutur  morsis  b.  putrefaciente 
colubro,  Malabaribus PoZ^/i^a  dicto."  Ainslie  (ii.,  1^72)  says: — 
"  This  pleasant  tasted  root,  as  well  as  the  fragrant  flowers  of  the 
tree,  the  Vytiaus  prescribe  in  infusion  as  a  cooling  drink  in 
fevers." 

The  tender  fruit  and  flowers  of  S.  ehciomides  are  used  as 
vegetables  by  the  natives  of  Western  India. 

Description. — Ti-unk  straight,  of  a  great  height  and  thick- 
ness. Bark  thick,  scabrous,  brown.  Branches  very  numerous, 
the  inferior  horizontal   above,   gradually  becoming   more   and 
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more  erect  to  the  top  ;  leaves  opposite,  pinnate,  with  an  odd  one> 
about  twenty  inches  long ;  leaflets  opposite,  short  petioled,  gener- 
ally four  pair,  the  inferior  smallest,  obliquely  oval,  pointed, 
sometimes  slightly  notched  about  the  margins,  when  young 
downy,  afterwards  smooth,  about  4  inches  long  by  two  broad ; 
petioles  about  9  inches  long,  channelled,  smooth  ;  stipules  none ; 
panicles  terminal,  the  larger  ramifications  decussate,  the  smaller 
or  terminal  2 -forked,  with  a  sessile  flower  in  the  cleft;  pedun- 
cles and  pedicels  round,  covered  with  oblong  grey  scabrous 
specks ;  bracts  small,  caducous ;  flowers  pretty  large,  yellow, 
very  fragrant;  calyx  6-notched  ;  nectary,  a  yellow  fleshy  ring 
surrounding  the  base  of  the  germ ;  filaments,  there  is  a  fifth 
sterile  one  between  the  lower  pair ;  anthers  double ;  stigma 
2-cleft;  silique  very  long,  slender,  twisted;  receptacle  of  the 
seeds  spongy,  white,  with  alternate  notehes  on  the  sides  for'  the 
seeds  to  lodge  in.     (Boxb,,  FL  Ind.,  III.,  106. ) 

STEREOSPERMUM  XYLOCARPUM,  JFight. 

Fig.^Wight  Ic,  t,  1335-6 ;  Bedd.  Fl.  8ylv.,  t.  70. 

Hab. — Deccan  Peninsula.     The  wood  and  tar. 
Vernacular, — Kharsing  (Mar.),  Ghansing  (Can.), 

History,  Uses,  &C. — This  tree  is  a  native  of  the  forests 
of  Western  India  from  Khandesh  to  Malabar.  It  was  introduced 
by  Dr.  Andrew  Berry  into  the  Botanic  Garden  at  Calcutta,  and 
is  minutely  described  by  Roxburgh. 

The  natives  by  a  rough  process  of  the  same  nature  as  that  by. 
which  tar  is  obtained  from  Pine  wood,  extract  from  the  wood  a 
thick  fluid  of  the  colour  and  consistence  of  Stockholm  tar,  which 
they  use  as  a  remedy  for  scaly  eruptions  on  the  skin.  Two 
globular  earthen  pots  are  used,  the  upper  contains  the  wood  in 
small  pieces ;  it  has  a  perforated  bottom  and  is  fitted  with  a 
cover,  and  is  luted  to  the  mouth  of  the  lower  pot.  Cowdung 
cakes  are  then  piled  up  round  the  two  pots  and  set  fire  to. 
Dr.  GKbson  appears  to  have  been  the  first  to  draw  attention  to 
the  upe  of   this  substance  by  the  natives.     From   some  trials 
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which  we  have   made  with  it,  we   conclude  that  its  properties 
are  similar  to  those  of  Pine  tar. 

Description. — The  wood  is  hard,  but  easily  split ;  when 
sawn  across  it  presents  a  yellow  resinous  surface  ;  sections 
examined  with  the  microscope  show  that  the  yellow  colour  is 
due  to  a  solid  resinous  deposit  in  the  pitted  vascular  system. 
The  tar  has  exactly  the  odour,  colour,  and  consistence  of 
Stockholm  tar. 

Heterophragma  Roxburghit,  -DC,  Roxb.  Cor.  Pi. 
ii.y  i,  145,  yields  a  similar  product.  Its  vernacular  names  are 
Waras  (Mar.),  Baro-kala-goru  (Tarn,),  Bondagu  (TeL). 

Dolichandrone  Rheedii,  Seem.,  is  the  Nir-pongelion 
of  Rheede  (vi.,  29),  who  states  that  the  seeds  with  ginger  and 
Pavetta  root  are  administered  in  spasmodic  affections,  and  that 
in  Malabar  a  decoction  of  the  bark  is  used  for  preserving 
fishing  nets.  He  gives  Cornos  das  Diabos  as  the  Portuguese 
name  and  Docks  hoorn  as  the  Dutch. 

Dolichandrone  falcata,  Seem.  Bedd.  Fl.  Sylv.f 
/.  71,  a  native  of  Oudh,  Rajputana,  Central  and  South  India, 
has  the  reputation  of  being  used  to  procure  abortion,  and  the 
bark  is,  it  is  stated,  used  as  a  fish  poison. 

Dr.  Lyon,  Chemical  Analyser  to  the  Government  of  Bombay, 
found,  however,  no  ill  effects  to  follow  the  administration  of  a 
considerable  quantity  of  a  decoction  of  the  bark  to  a  small  dog. 
(Med.  Juris,  for  India,  p.  216.)  It  is  possible  that  the  woody 
capsules,  which  are  about  a  foot  in  length  by  §  of  an  inch  in 
diameter,  and  somewhat  curved,  may  be  used  as  abortion 
sticks. 

CRESCENTIA  CUJETE,  Linn. 

Fig.—Jacq.  Amb.,  t.  lU  ;  Plumb.  Gen.,  t.  109.  Calabash 
tree  (Eng.),  Calebassier  (Fr.). 

Hab. —  South  America.     Cultivated  in  India.     The  fruit. 
Vernacular. — Kalabash  (Africa). 
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History,  Uses»  &C. — The  Cakbash  tree  introduced 
from  South  America  is  now  pretty  well  known  in  India,  and 
latterly  we  have  observed  the  fruit  being  offered  for  sale  by  the 
herbalists  for  use  as  a  pectoral  in  the  form  of  a  poultice  of  the 
pulp  applied  to  the  chest.  In  the  West  Indies  a  syrup  is  made 
from  the  pulp,  which  is  much  used  in  dysentery  and  as  a 
pectoral.  The  tree  has  oblong  cuneate,  often  obovate,  entire, 
shining  leaves,  and  flowers  variegated  with  green,  purple, 
red  and  yellow.  The  fruit  is  large,  gourd-like  and  green  ;  it 
varies  much  in  size,  being  from  2  inches  to  a  foot  in  diameter. 

Dr.  Peckolt,  of  Rio  Janeiro,  states  that  an  alcoholic  extract  of 
the  not  quite  ripe  fruit  in  doses  of  O'lO  gram,  acts  as  a  mild 
aperient,  and  that  0*5  gram,  proves  strongly  drastic,  without 
griping  or  ill  effects.  As  an  application  against  erysipelas,  the 
fresh  pulp  is  boiled  with  water  until  it  forms  a  black  paste,  to 
which  vinegar  is  added  and  the  whole  boiled  together  and 
spread  upon  linen. 

Corre  and  Lejanne  state  that  in  Western  Africa  the  leaves, 
along  with  those  of  Adatisonia  digitata^  are  boiled  and  eaten,  and 
the  seeds  are  eaten  roasted.  The  pulp  of  the  fruit  macerated 
in  water  is  considered  to  be  depurative,  cooling,  and  febrifuge  ; 
it  is  applied  to  the  head  in  headache  caused  by  insolation  and 
to  bums :  roasted  in  ashes  it  is  mildly  purgative  and  diuretic, 
according  to  P.  Labat ;  in  the  Antilles,  Chevalier  has  recom- 
mended it  in  dropsies. 

Description. — Fruit  ovoid  or  nearly  round,  with  a  hard, 
green,  woody  shell;  very  variable  in  size.  It  is  filled  with  a 
white,  slightly  acid  pulp,,  in  which  are  contained  the  flattened, 
somewhat  cordiform  seeds. 

Chemical  composition. — A  chemical  examination  of  the  fresh 
fruit  pulp-  jrielded  a  new  organic  acid,  crystallizing  in  plates, 
to  which  the  name  ' crescentic  acid'  has  been  given.  It  was 
obtained  by  exhausting  with  water  an  alcoholic  extract  of 
the  pulp,  treating  the  aqu4?oub  solution  with  lead  acetaV-, 
suspending  the  lead  precipitate  iu  water  and  decouipuMn^  and 
III.— 4 
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removing  the  lead,  then  evaporating  to  a  syrupy  conBistence  and 
leaving  it  to  crystalliae  in  a  cool  place.  Besideacrescentic  acid, 
there  were  found  tartaric,  citric  and  tannic  acids^  two  resins,  a 
bitter  and  an  aromatic  extractive  substance,  and  a  colouring 
matter  that  appeared  to  resemble  indigo.  (Peckolt,  Pharm. 
Rundschau,  Aug.  1884;  Year  Book  ofPhartn.y  1886,  p.  168.) 
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SESAMUM  INDICUM,  DC. 

Fig.— Wight  III.,  t.  163;  BoL  Mag.,  t.  1688;  Bentl.  and 
Trim.,  t.  198.     Sesame  {Eng.),  Sesame  de  Tlnde  (Fr.). 

Hab. — Throughout  the  warmer  parts  of  India,  cultivated. 
The  leaves,  seeds  ^  and  oil. 

Vernacular.— T\\  (Hind.,  Beng.),  Ellu  (Tarn.),  Nuvvulu 
(Tel.),  Ellu,  KdreUtt  (Jfa/.),  Yellu  {Can.),  MothetQ  (Mar.),  Tal 
(Ouz.). 

History,  Uses,  &C. — In  Hindu  mythology  Sesamum 
seed  is  symbolic  of  immortality.  According  to  the  ''Brahma- 
purana,*'  Tila  was  created  by  Yama,  the  "  king  of  death,''  after 
prolonged  penance.  The  Grihyasutra  of  Asvaldyana  directs 
that  in  funeral  ceremonies  in  honour  of  the  dead,  Sesamum 
seeds  be  placed  in  the  three  sacrificial  vessels  containing  Kusa 
grass  and  holy  water,  with  the  following  prayer  :  "  O  Tila, 
sacred  to  Soma,  created  by  the  gods  during  the  Gosava  (the 
cow-sacrifice,  not  now  permitted),  used  by  the  ancients  in 
sacrifice,  gladden  the  dead,  these  worlds  and  us!"  Sesamum 
seeds  with  rice  and  honey  are  used  in  preparing  the  funereal 
cakes  called  Pindas,  which  are  offered  to  the  Manes  in  the 
Sraddh  ceremony  by  the  Sapindas  "or  relations"  of  the 
deceased. 

On  certain  festivals  six  acts  are  performed  with  Sesamum 
seeds^  as  an  expiatory  ceremony  of  great  efficacy,  by  which  the 
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Hindus  hope  to  obtain  delivei*y  from  sin,  poverty,  and  other 
evils,  and  secure  a  place  in  Indra's  heaven.  These  acts  are, 
tilodvartu  "  bathing  in  water  containing  the  seeds"  ;  tilasfvayi, 
"  anointing  the  body  with  the  pounded  seeds '';  tilahomi,  "  making 
a  burnt  offering  of  the  seeds"  ;  tilaprad<ii  "offering  the  seeds  to 
the  dead";  tilabhuj,  "eating  the  seeds";  and  tilavapi,  **  throwing 
out  the  seeds,"  Water  and  Sesamum  seeds  are  offered  to  the 
Manes  of  the  deceased.  In  the  first  act  of  Sakuntala  this  prac- 
tice (called  Til-anjli)  is  alluded  to  by  the  anchorite's  daughter 
in  love  with  King  Dushyanta,  when  she  tells  her  companions 
that  if  they  do  not  give  their  assistance,  they  will  soon  have  to 
offer  her  water  and  Sesamum  seeds.  (De  Out>ernati8.)  In 
proverbial  language  a  grain  of  Sesamum  signifies  the  least  quan- 
tity of  anything — Til  chor  so  bajjar  char,  "who  steals  a  grain 
will  steal  a  sack"  ;  Til  til  ka  hisab^  "to  exact  the  uttermost 
farthing." 

A  worthless  person  is  compared  to  wild  Sesamum  ( Jartila, 
Sam.)  which  yields  no  oil— /»  tihn  men  iel  nahiuy  "there  is  no 
good  in  him."  Dutt  remarks: — "  The  word  Taila,  the  Sanskrit 
for  oily  is  derived  fromTila;  it  would  therefore  seem  that  Sesa- 
mum oil  was  one  of  the  first,  if  not  the  first  oil  manufactured 
from  oil-seeds  by  the  ancient  Hindus.  The  Bhavaprakasa 
describes  three  varieties  of  Til  seeds,  namely,  black,  white,  and 
red.  Of  these  the  black  is  regarded  as  the  best  suited  for 
medicinal  use ;  it  yields  also  the  largest  quantity  of  oil.  White 
Til  is  of  intermediate  quality.  Til  of  red  or  other  colours  is  said 
to  be  inferior  and  unfit  for  medicinal  use.  Sesamum  seeds  are 
used  as  an  article  of  diet,  being  made  into  confectionery  with 
sugar  or  ground  into  meal.  Sesamum  oil  forms  the  basis  of  most 
of  the  fragrant  or  scented  oils  used  by  the  natives  for  inunction 
before  bathing,  and  of  the  medicated  oils  prepared  with  various 
vegetable  drug^.  It  is  preferred  for  these  purposes  from  the 
circumstance  of  its  being  little  liable  to  turn  rancid  or  thick,  and 
from  its  possessing  no  strong  taste  or  odour  of  its  own.  Sesa- 
mum seeds  are  considered  emollient,  nourishing,  tonic,  diuretic, 
and  lactagogue.  They  are  said  to  be  especially  serviceable  in 
piles,  by  regulating  the  bowels  and  removing  constipation.     A 
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poultice  made  of  the  seeds  is  applied  to  ulcers.  Both  the  seeds 
and  the  oil  are  used  as  demulcents  in  dysentery  and  urinary 
diseases  in  combination  with  other  medicines  of  their  class." 
{Mat.  Med.  oftJ^e  Hindus,  p.  216.) 

Mahometan  writers  describe  the  seed  under  the  Arabic  name 
of  Simsim.     In  Africa  it  is  called  Juljul&n,*  and  in  Persia  Kun- 
jad.     The  Mahometan  bakers  always  sprinkle  the  seeds  upon 
their  bread,  the  sweetmeat-makers  mix  them  with  their  sweet-s. 
The  following  Delhi  street-cry  indicates  the  properties  attribut- 
ed to  them  by  the  latter  class  of  people :  — 
"  Til,  tikhur,  tisi,  dana, 
Ghi,  shakkar  men  sana, 
Khae  buddha,  hoe  javana." 

''Sesamum,  tikhur,  and  linseed. 
Butter  and  sugar,  poppy  seed, 
Old  men  it  makes  quite  young  with  speed."    {Fallon.) 

The  oil,  which  is  called  in  Arabic  Duhn-el-hal,  is  used  for  the 
same  purpose  as  olive  oil  is  in  Europe.  Sesamum  is  considered 
fattening,  emollient,  and  laxative.  In  decoction  it  is  said  to 
be  emmenagogue;  the  sam'e  preparation  sweetened  with  sugar 
is  prescribed  in  cough;  a  compound  decoction  with  linseed 
is  used  as  an  aphrodisiac ;  a  plaster  made  of  the  ground  seeds 
is  applied  to  bums,  scalds,  &c. ;  a  lotion  made  from  the  leaves 
is  used  as  a  hair- wash,  and  is  supposed  to  promote  the  growth 
of  the  hair  and  make  it  black;  a  decoction  of  the  root  is  said 
to  have  the  same  properties ;  a  powder  made  from  the 
roasted  and  decorticated  seed  is  called  Rahishi  in  Arabic  and 

♦^yJla:  ,  That  which  is  J*^^  (a  thing)  great  in  estimation.  (Ibn 
Abbad  in  Taj-el- Arus.) 

(2n(2)— The  fruit  of  Coriander.     (Sihah,  Mughrib,  K6mus.) 

(3rd)— Sesame.  (Sihah,  Ez-Zamakhsheri,  Mughrib,  Tdj-el-Arus.) 
Sesame  in  its  husk  before  it  is  reaped.  (Sihdh.)  The  grain  of  Sesame. 
(Ktous.) 

(4M)— The  heart's  core.  LanCy  Madd-el-Kamus.  The  name  Simsim  is 
applied  by  the  Arabs  in  the  present  day  to  S.  indicum,  but  formerly  signi- 
fied the  seed  of  another  plant  called  by  the  Persians  JiWahang  and 
ZnrdkhdTf  and  having  purgative  properties  like  hellebore. 
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Arwah-i-Kunjad  in  Persian ;  it  is  used  as  an  emollient,  both 
externally  and  internally, 

Sesamum  {(rya-af^ov)  is  frequently  mentioned  by  Greek  and 
Latin  authors.  Lucian  (Pise.  41)  speaks  of  a  arjo-afiaXos  irkaxovs: 
this  was  probably  similar  to  the  til  ka  laddu  of  India. 

Sesame  oil  was  an  export  from  Sind  to  Europe,  by  way  of  the 
Red  Sea,  in  the  days  of  Pliny.  In  the  Middle  Ages  the  plant 
was  known  as  Suseman  or  Sempsen,  a  corruption  of  the  Arabic 
Simsin  or  Samsim,  It  is  now  called  by  Europeans,  both  in 
India  and  Europe,  Jinjiliy  Jugeoline,  Gigeri,  Gengeii,  or  Gingelhjy 
which  appear  to  be  corruptions  of  the  word  Juljuldn.  The  oil  is 
one  of  the  most  valuable  of  Indian  vegetable  oils;  it  keeps  for 
a  long  time  without  becoming  rancid,  and  is  produced  in  large 
quantities  in  almost  every  part  of  the  Peninsula.  The  following 
mode  of  preparation  is  described  in  the  Jury  reports  of  the 
Madras  Exhibition : — "The  method  sometimes  adopted  is  that 
of  throwing  the  fresh  seeds,  without  any  cleansing  process, 
into  the  common  mill,  and  expressing  in  the  usual  way.  The 
oil  thus  becomes  mixed  with  a  large  portion  of  the  colouring 
matter  of  the  epidermis  of  the  seed,  and  is  neither  so  pleasant  to 
the  eye  nor  so  agreeable  to  the  taste  as  that  obtained  by  first 
repeatedly  washing  the  seeds  in  cold  water,  or  by  boiling  them 
for  a  short  time,  until  the  whole  of  the  reddish-brown  colour- 
ing matter  is  removed  and  the  seeds  have  become  perfectly 
white.  They  are  then  dried  in  the.  sun,  and  the  oil  expressed 
as  usual.  The  process  yields  from  40  to  44  per  cent,  of  a  very 
pale  straw-coloured  sweet-smelling  oil,  an  excellent  substitute 
for  olive  oil.'' 

Hydraulic  presses  are  now  in  use  in  the  more  civilized  parts 
of  India  for  extracting  the  oil,  but  have  as  yet  by  no  means 
superseded  the  native  oil  mill, 

Sesamum  oil  may  be  used  for  plaster-making,  but  it  takes 
more  oxide  of  lead  than  groundnut  oil,  and  does  not  make  so 
light-coloured  or  so  hard  a  plaster.  After  a  prolonged  trial  at 
the  Government  Medical  Store  Department  in  Bombay,  its  use 
was  abandoned  in  favour  of  the  latter  oil  for  the  following 
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reasons : — The  rolls  of  Sesame  oil  plaster  soften  in  hot  weather. 
The  plaster  has  a  disagreeable  odour.  It  darkens  in  colour 
when  kept  for  any  time.  For  liniments  and  ointments,  except 
Ung.  Hydr.  Nitratis,  it  appears  to  be  a  perfectly  satisfactory 
substitute  for  olive  oil.  F.  H.  Alcock  {Pharm,  Journ.  [3] ,  xv., 
282)  recommends  its  use  in  making  Lin.  Ammonice  B.  P.  Sesame 
or  Benne  leaves,  preferably  in  the  fresh  state,  are  much  used 
in  America  as  a  demulcent  in  disorders  of  the  bowels ;  they 
yield  an  abundant  mucilage. 

Description. — Annual,  2  to  3  feet;  leaves  opposite  or 
upper  ones  alternate,  ovate,  oblong  or  lanceolate,  the  lower  ones 
often  3-lobed,  or  3-divided,  feather-nerved  ;  at  the  base  of  the 
peduncles  are  remarkable  yellow  glands  ;  flowers  solitary  in  the 
axils,  resembling  those  of  the  fox-glove,  from  dirty  white  to 
rose-coloured,  capsule  velvetty  and  pubescent,  mucronate,  at 
first  2-celled,  afterwards  4.celled;  seeds  numerous,  without 
wings,  ovoid,  flat,  white,  brown,  or  black,  rather  smaller  than 
linseed. 

Chemical  composition. — The  following  table  shows  the  relative 
composition  of  the  brown  or  Levantine,  and  yellowish  or  Indian, 
seeds : — 

Levantine.  Indian. 

Oil 55-63  60-84 

Organic  matter 3095  35-26 

Ash 7-52  6-86 

Water 390  706 

the    albuminoids  being  equal  to  21*42   and   22*30  per  cent, 
respectively  in  the  two  varieties. 

In  the  manufacture  of  the  oil  the  seeds  are  generally 
pressed  three  times :  twice  cold  and  the  third  time  warm.  In 
Calcutta,  where  the  seeds  are  only  pressed  twice,  the  average 
yield  is — 

Ist  pressing  of  fine  oil • 36  per  cent. 

2nd      „        „  ordinary  oil 11       ,, 


PEDALINEM  31 

The  oU-cake  has  the  following  composition : — 

Water 8-25 

Fat  7-63 

Non-nitrogenous  matter, 40*90 

Albumenoids  containing  5'26 

per  cent,  nitrogen  32*82 

Ash  10-40     (Brannt.) 

For  further  information  on  Sesame  oil  we  would  refer 
the  reader  to  Vol.  II.  of  Allen's  Commercial  Organic  Analysis, 
and  to  Brannt's  work  on  Oils  and  Fats.  The  authors  of  the 
Pfiarmacographia  say : — "  The  oil  is  a  mixture  of  olein,  stearin^ 
and  other  compounds  of  glycerin  with  acids  of  the  fatty  series. 
We  prepared  with  it  in  the  usual  way  a  lead  plaster,  and  treated 
the  latter  with  ether  in  order  to  remove  the  oleate  of  lead. 
The  solution  was  then  decomposed  by  sulphuretted  hydrogen 
evaporated  and  exposed  to  hyponitric  vapours.  By  this  process 
we  obtained  72*6  per  cent,  of  Elaidic  acid.  The  specimen  of 
Sesame  oil  prepared  by  ourselves,  consequently,  contained  760 
per  cent,  of  olein,  inasmuch  as  it  must  be  supposed  to  be  present 
in  the  form  of  triolein.  In  commercial  oils  the  amount  of 
olein  is  certainly  not  constant. 

*^  As  to  the  solid  part  of  the  <hI,  we  succeeded  in  removing 
fatty  acids,  freely  melting  after  repeated  crystallizations  at 
67^  C,  which  may  consist  of  stearic  acid  mixed  with  one  or 
more  of  the  allied  homologous  acids  as  palmitio  and  myristic. 
By  precipitating  with  acetate  of  magnesium,  as  proposed  by 
Heintz,  we  finally  isolated  acids  melting  at  52*5  to  63®,  62  to 
63®,  and  69*2®  C.,  which  correspond  to  myristic,  palmitic,  and 
stearic  acids. 

'^  The  small  proportion  of  solid  matter  which  separates  from 
the  oil  on  congelation  cannot  be  removed  by  pressure,  for  even 
at  many  degrees  below  the  freezing  point  it  remains  as  a  soft 
magma ;  in  this  respect  Sesame  oil  differs  from  that  of  olive. 

**  Sesame  oil  contains  an  extremely  small  quantity  of  a  sub- 
stance, perhaps  reainoid,  which  has  not  yet  been  isolated.  It 
may  be  obtained  in  solution  by  repeatedly  shaking  five  volumefi 
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of  the  oil  with  one  of  glacial  acetic  acid.  If  a  cold  mixture 
of  equal  weights  of  sulphuric  and  nitric  acids  is  added  in  like 
volume,  the  acetic  solution  acquires  a  greenish  yellow  hue. 
The  same  experiment  being  made  with  spirit  of  wine  substi- 
tuted for  acetic  acid,  the  mixture  assumes  a  blue  colour,  quickly 
changing  to  greenish  yellow.  The  oil  itself  being  gently 
shaken  with  sulphuric  and  nitric  acids  takes  a  fine  green  hue, 
as  shown  in  1852  by  Behrens,  who  at  the  same  time  pointed 
out  that  no  other  oil  exhibits  this  reaction.  It  takes  place 
even  with  the  bleached  and  perfectly  colourless  oil.  Sesame  oil 
added  to  other  oils,  if  to  a  larger  extent  than  10  per  cent.,  may 
be  recognised  by  this  test.  The  reaction  ought  to  be  observed 
with  small  quantities,  say  1  gram,  of  the  oil  and  1  gram,  of 
the  acid  mixture  previously  cooled.'* 

J.  F.  Tocher  recommends  the  use  of  hydrochloric  acid  with  a 
little  pyrogallol  for  detecting  the  presence  of  Sesame  oil ; 
14  parts  of  the  acid  and  1  part  of  pyrogallol  are  to  be  placed 
with  an  equal  proportion  of  the  oil  to  be  tested  in  a  test  tube, 
which  is  corked  and  well  shaken.  The  tube  is  then  to  be  allowed 
to  stand  for  five  minutes,  when,  the  upper  layer  of  oil  having 
been  removed  by  a  pipette,  the  acid  solution  is  boiled  for  five 
minutes.  If  Sesame  oil  is  present,  it  will  show  a  purple  colour 
when  viewed  by  transmitted  light,  and  a  blue  colour  by  reflect- 
ed light ;  the  latter  colour  is  best  observed  when  the  fluid  is 
poured  into  a  porcelain  capsule.  After  a  time  a  slight  blue 
precipitate  is  thrown  down.  Olive  oil  tested  with  this  re-agent 
afforded  a  faint  yellowish  colour,  almond,  groundnut  and  rape 
oils  no  colour,  and  cotton-seed  oil  a  very  pale  red.  An  admix- 
ture of  1  to  2  per  cent,  of  Sesame  oil  with  olive  oil  may  thus  be 
detected. 

The  substance  obtained  by  Fliickiger  on  shaking  Sesame  oil 
with  acetic  acid  has  also  been  investigated  by  Tocher ;  he  found 
it  to  be  best  obtained  by  using  7  volumes  of  acetic  acid  to  10 
volumes  of  oil.  After  removal  of  the  acid  a  brown  transparent 
gelatinous  residue  was  left,  which,  upon  agitation  with  weak 
potash  solution  and  rest  for  twelve  hours,  afforded  a  deposit, 
which;  after  being  well  washed  with  distilled  water,  was  boiled 
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with  hydrochloric  acid,  collected  on  a  filter,  thoroughly  washed 
to  free  it  from  acid,  and  dried  over  a  water  bath.  It  was  then 
soluble  in  alcohol  and  crystallized  on  cooling  from  its  alcoholic 
solution  in  long  needles  melting  at  117 — 118°  0.  The  needles 
were  soluble  in  benzene,  oil  of  turpentine,  bisulphide  of  carbon, 
chloroform,  and  glacial  acetic  acid,  but  insoluble  in  water,  alka- 
line solutions,  and  hydrochloric  acid.  They  were  neutral  to 
test  paper,  and  gave  no  colour  reaction  with  the  hydrochloric 
acid  and  pyrogallol  solution,  showing  that  this  reaction  is  due 
to  another  principle  in  the  oil  which  has  not  yet  been  isolated . 
(Pharm.  Journ.,  Jan.  24th,  1891.) 

Sesame  oil  extracted  by  ether  has  a  sp.  gr.  of  0*919  at  23®  C. 

Commerce. — Sesamum  is  commonly  cultivated  in  India;  there 
are  two  varieties,  the  black-seeded  and  the  white-seeded;  the 
former  being  generally  known  as  til,  and  the  latter  as  tili. 
Til  ripens  rather  later  than  tili,  and  is  more  commonly  grown, 
mixed  with  high  crops,  such  as  Sorghum  vulgare,  while  tili  does 
best  when  mixed  with  cotton.  Tili  oil  is  preferred  of  the  two 
for  human  consumption.     (Duthie  and  Fuller,) 

The  quantity  of  seed  shipped  from  British  India  in  the  year 
1871-72  was  565,854  cwts.,  of  which  France  took  no  less  than 
495,414  cwts.  In  1881-82,  the  exports  from  Bombay  alone 
were  994,120  cwts.,  valued  at  Rs.  64,84,475.  France  continued 
to  take  about  4-6ths  of  the  total  exports.  Besides  this,  105,344 
gals,  of  oil,  value  Rs.  1,12,122,  were  exported  to  Eastern  ports. 
In  1884-85,  the  exports  from  the  whole  of  India  were  2,654 
thousand  cwts.,  and  in  1887-88,  137  thousand  tons,  but  in 
1888-89  the  exports  fell  to  77  thousand  tons.  This  fall  was 
probably  due  to  an  unfavourable  season.  No  statistics  of  the 
consumption  of  the  oil  in  India  are  available.  It  must  be 
enormous,  as  Sesame  oil  is  the  food  oil  of  all  who  can  afford  it. 

PEDALIUM  MUREX,  Linn. 

Fig. — Burm,  FL  Ind.,  t.  45,/.  2;  Gdrtn.  Fruct.  t.,  ^.  58; 
Wight  Ic,  ^.1615;  Rheede  Sort.  Mai.  x.,  72. 

Hab. — Deccan  Peninsula,  Ceylon.  The  leaves   and  fruit. 
IIL— 5 
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Vernacular, — Bara-gokhni  {Hind.,  Beng.),  Peru-nerunji 
(Tarn,),  Pedda-palleru  {Tel.),  Kittu-nerinnil  (Mai.),  Anne- 
galu-gida  {Can.),  Eadva-gokhru  (Gh^z.),  Earonta,  Ubha-gokhru, 
Malvi-gokhni  {Mar.). 

History,  Uses,  &C.»— This  plant  does  not  appear  to 
have  been  used  medicinally  by  the  ancient  Hindus,  nor  do 
we  know  of  any  Sanskrit  name  for  it.  It  is  supposed  by 
Dr.  Moodin  Sheriff  to  be  the  Farid-buti  (herb  Farfd),  the  plant 
upon  which  Shaik  Farfd-ed-d(n  Shakar  Ganj,*  a  Mahometan 
ascetic  and  poet,  sustained  life  while  he  acquired  the  everlasting 
treasure  of  knowledge  (Ganj-i-la-yaz41-i-maarif ).  The  follow- 
ing quatrain  is  attributed  to  him : — 

Sbabnist  keh  khdn-i-dil-i-ghfimnak  narikht.  t 

Rtizi  neh  keh  &bru-i-man  pkk  narikht,  || 
Yak  sharbat-i-db-i-khduh  nakhdrdam  hameh  'umr.  | 

K4n  niz  z'rah-i-dideh  bar  kh&k  narlkhb.  || 

By  night  I  am  consumed  with  grief, 

By  day  I  am  overwhelmed  with  shame. 
No  drop  of  sweet  water  passes  my  lips, 

But  it  pours  in  tears  from  my  eyes. 

P.  Murex  is  the  Caca-mullu  of  Rheede,  who  states  that  the 
powdered  leaves  are  given  in  two-drachm  doses  with  milk  and 
sugar  in  gonorrhoDa  and  gonorrhoeal  rheumatism.  The  fresh 
plant  agitated  in  water  or  milk  renders  it  gelatinous  without 
materially  altering  its  taste,  colour  or  odour.  This  thickening 
disappears  after  some  hours.  A  watery  infusion  of  this  kind 
sweetened  with  sugar  is  a  favourite  and  excellent  demulcent  in 
acute  gonorrhoea.  The  dried  fruit  is  the  Bara-gokhru  or 
'*  great  Gokhru"  of  the  shops,  and  a  decoction  of  it  is  used 
when  the  fresh  plant  is  not  obtainable.  In  the  Concan  a 
Pauahtik,    or    "  strengthening    medicine,''    is    made    of    the 

*  Shakarganj  or  *'  sugar  store."     Poison  in  his  mouth  became  sugar — 

His  shrine  is  at  P&k-pattan,  or  the  Ferry  of  the  Pure;  be  died  A.  H.  66^, 
ninety-five  years  of  age.  P4k-pattan  is  in  the  Panj4b,  between  Bahwalpur 
and  Fir&zpur,  in  the  Sutlej  Valley. 
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powdered  fruit  with  ghi,  sugar,  and  spices;  it  is  taken  with 
milk. 

Dr.  Emerson  has  observed  that  the  juice  is  used  as  a  local 
application  to  aphthae. 

P.  Murex  must  not  be  confounded  with  the  great  Gokhru  or 
Hasak  of  Mahometan  medical  writers,  which  is  Xanthium 
Strumarium, 

European  writers  upon  Indian  drugs  bear  evidence  to  the 
correctness  of  the  native  estimate  of  the  medicinal  value  of 
Gokhru,  and  it  has  lately  been  introduced  into  European  practice 
as  a  remedy  for  nocturnal  seminal  emissions,  incontinence  of 
urine  and  impotence.  (Practitioner,  XVII.,  381.)  It  has  been 
given  in  an  infusion  of  1  oz.  of  the  fruit  to  1  pint  of  boiling 
distilled  water,  this  quantity  being  taken  daily. 

Description. — A  spreading,  low  succulent  plant  with  oval, 
dentate,  obtusely  pointed  leaves;  pedicels  axillary,  1-flowered, 
shorter  than  the  petiole,  1  to  2,  or  more  dark-brown  glandular 
bodies  situated  near  the  axils;  flowers  yellow;  tube  of  corolla 
about  1  inch  long ;  fruit  pendulous,  about  ^  an  inch  long,  and 
i  inch  in  diameter  at  the  base,  4-angled,  with  a  straight 
spine  at  the  base  of  each  angular  ridge ;  above  the  spines  is  a 
narrow  portion  which  is  inserted  into  the  5-clawed  calyx  ; 
when  dry  the  fruit  is  corky,  it  is  divided  into  two  cells ;  the 
seeds  are  elongated,  narrow,  and  four  in  number.  The  young 
branches,  petioles,  imder-surface  of  leaves  and  immature  cap- 
sules have  a  frosted  appearance,  which  is  due  to  the  presence  of 
numerous  small,  sessile,  brilliant,  crystalline,  4  to  5 -partite 
glands.  The  substance  of  the  fruit  consists,  in  great  part,  of 
dense  fibre- vascular  tissue,  forming  a  kind  of  4-winged  nut ; 
the  corky  part  consists  of  delicate  cellular  tissue ;  when  fresh 
it  is  green  and  succulent.  The  fresh  plant  has  a  peculiar  dis- 
agreeable musky  odour.  Simple  agitation  of  the  young 
branches  in  water,  without  any  crushing,  produces  a  viscid 
mucilage  like  white  of  egg.  We  find  from  experiment  that 
the  glandular  crystalline  bodies  described  above  are  the  source 
of  the  mucilage ;   if  they  are   gently   scraped  from  the  under- 


36  ACANTHACEJl. 

surface  of  the  leaf  and  mixed  with  water,  the  viscidity  is  at 
once  produced.  The  mucilage  has  a  faint  peculiar  taste,  but  is 
not  disagreeable. 

Chemkal  composition, — The  fruits  contain  a  greenish-coloured 
fat,  a  small  quantity  of  resin,  and  an  alkaloid  in  the  alcoholic 
extract.  The  mucilage  separated  by  water  is  precipitated  by 
acetate  of  lead  solution  and  alcohol,  and  in  these  respects 
resembles  the  ^mucilage  of  gum  arabic.  The  ash  of  the  air- 
dried  fruit  amounts  to  5*43  per  cent. 

Martynia  diandra,  Glox,  Bat,  Rep.  bib,  *' tiger's  claw  " 
or  "devil's  claw,"  is  a  native  of  Mexico,  but  has  become  quite 
naturalized  in  India,  making  its  appearance  on  waste  ground 
during  the  rainy  season. 

The  plant  is  herbaceous,  has  large  cordate  leaves,  and  hand- 
some flowers  like  those  of  Sesame.  The  fruit  is  a  green  fleshy 
capsule  which  contains  a  hard,  black,  woody,  wrinkled  nut 
with  two  anterior  hooks,  having  something  the  appearance  of  a 
beetle.  The  natives  liken  it  to  a  scorpion,  hence  the  names 
Vinchu  and  Vichhidd ;  they  suppose  it  to  have  a  curative  effect 
upon  the  sting  of  that  reptile,  the  nut  being  rubbed  down  with 
water  and  applied  to  the  injured  part.     It  is  sold  in  the  shops. 
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HYGROPHILA  SPINOSA,  T,  And. 

Fig.— Wight  Ic,  t.  449;  llheede,  HorL  MaL  ii.,  L  45. 

Hab. — Throughout  India.     The  plant  and  seeds. 

Vernacular,— 'TidlmdMhiv^y  Tdlmakhana  (Hind,),  Kuliakhara 
(Beng,),  Kolista,  Kolsunda  (Mar.),  Ekharo  (Guz.),  Kulugolike, 
Kolavalike  (Caw.),  Nirmulli  (Tarn.),  Nirugobbi  (TeL),  Vayai- 
chulH  (MaL). 

History,  Uses,  &C.  — This  plant  bears  the  Sanskrit  names 
of  Ikshura,  Ksljura,   Ikshugandha,  and   KokiWksha,    "having 
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eyes  like  the  Kokila,  or  Indian  Cuckoo."  The  blue  flowers  are 
used  in  the  Likholi  ceremony,  which  is  an  offering  to  Mahadeva 
of  a  lakh  each  (100,000)  of  the  five  grains  (  q^i^^  ),  and  a  lakh 
each  of  a  number  of  different  flowers.  Counting  these  occupies 
the  women  of  the  house  for  about  a  month.  As  a  medicine  the 
Hindus  consider  H,  spinosa  to  be  cooling,  diuretic,  and  strengthen- 
ing ;  the  root,  seeds,  and  ashes  of  the  plant  are  in  general  use, 
and  are  prescribed  in  hepatic  obstruction  with  dropsy,  rheuma- 
tism, and  urinary  affections.  The  seeds  are  one  of  the  Pancka- 
vija,  or  "  five  seeds,"  the  others  being  those  of  Celastrus,  Fenu- 
greek, Ajwan,  and  Cumin.  There  are,  however,  several  other 
sets  of  five  seeds.  Mahometan  writers  mention  the  use  of  the 
plant  for  the  same  purposes,  and  also  its  external  application  in 
rheumatism,  but  they  notice  more  especially  the  use  of  the  seeds 
as  an  aphrodisiac  given  either  with  sugar,  milk  or  wine  in  doses 
of  from  one  to  three  dirhems.  Ainslie,  speaking  of  this  plant, 
say:—"  This  root,  which  has  got  its  Tamoolname  from  growing 
near  water,  is  supposed  to  have  virtues  similar  to  those  of  the 
Moollie-vayr  (Solanum  indicum,  Linn.)  already  mentioned.  The 
plant  is  the  BaM-achulU  of  Rheede,  who  tells  us  that  on  the 
Malabar  Coast  a  decoction  of  the  root  is  considered  as  diuretic 
and  given  in  dropsical  cases  and  gravelish  affections ;  the  dose 
is  about  half  a  teacupful  twice  daily.  The  species  in  ques- 
tion is  a  native  of  the  Western  Coast  of  India,  whence  the 
root  is  brought  across  the  peninsula  to  the  medicine  bazars  of 
the  Camatic.  Our  article  is  called  Katu-irki  by  the  Cingalese." 
(Mat.  Ind,,  JL,  p.  236.)  In  the  Pharmacopoeia  of  India  several 
European  contributors  bear  testimony  to  the  diuretic  properties 
of  the  plant,  but  no  mention  is  made  of  the  use  of  the  seeds  as 
an  aphrodisiac  and  diuretic.  In  Bombay  they  are  very  gener- 
ally used  and  are  to  be  found  in  every  druggist's  shop. 

Description.— Roots  often  biennial,  tapering,  with  numer- 
ous rootlets;  stems  herbaceous,  ascending  or  erect,  ramous 
jointed,  a  little  flattened,  hairy,  from  2  to  3  feet  high ;  branches 
opposite,  like  the  stem,  and  also  nearly  erect ;  leaves  an  exterior, 
opposite,  sessile  pair  at  each  joint,  within  these  and  subaltemate 
with  the  spines,  several  small  ones  in  a  verticel :  all  are  linear- 
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lanceolate,  margins  often  revolute,  hairy,  almost  bristly^  sizd 
various;  spines  6  in  each  verticel,  between  the  leaves  and  flowers, 
awl-shaped,  spreading  and  a  little  recurved ;  flowers  verticelled, 
numerous,  sessile,  large,  of  a  bright  blue ;  bracts  lanceolate, 
margins  and  outside  bristly ;  calyx  of  two  pairs  of  nearly  equal 
leaflets,  clothed  with  soft  hair ;  corol  2-lipped,  lips  nearly  equal ; 
upper  2-parted,  with  the  division  emarginate,  the  under  one 
3-parted,  with  the  division  also  emarginate,  in  the  under  a 
coloured  body  like  a  large  oblong  anther;  filaments  connected 
at  the  base,  second  pair  larger  than  usual  in  the  genus ;  anthers 
sagittate ;  stigma  subulate,  involute,  with  a  fissure  on  the  upper 
side.  (Roxh,)  The  seeds  are  small  and  flattish,  of  irregular  form 
and  brown  colour,  the  largest  -^-^  of  an  inch  long  and  ^  broad. 
"When  placed  in  the  mouth  they  immediately  become  coated 
with  a  large  quantity  of  extremely  tenacious  mucilage,  which 
adheres  to  the  tongue  and  palate  and  is  of  rather  agreeable 
flavour. 

Microscopic  structure, — When  a  section  of  the  seed  is  placed 
under  the  microscope  with  a  drop  of  water  the  development  of 
the  mucus  may  be  observed.  It  appears  to  spring  in  filaments 
from  the  columnar  cells  of  the  testa ;  these  spread  rapidly  in 
every  direction  and  form  a  network  which  resembles  the  growth 
of  some  of  the  lower  forms  of  algae;  it  does  not  dissolve  when 
much  water  is  added. 

Chemical  composition, — The  roots  with  the  lower  portion  of 
the  stems  were  air-dried,  contused,  and  exhausted  with  80  per 
cent,  alcohol.  On  concentrating  the  tincture,  white  cauliflower- 
like masses  separated.  After  the  whole  of  the  alcohol  had  been 
evaporated  off,  the  extract,  which  had  a  very  strong  acid 
reaction,  was  mixed  with  water  and  agitated  with  petroleum 
ether,  then  with  ether,  and  finally,  after  having  been 
rendered  alkaline,  re-agitated  with  ether.  The  petroleum  ether 
solution  on  evaporation  left  a  crystalline  residue,  partly  in 
the  form  of  white  cauliflower-like  nodules,  and  a  crystalline 
deposit  on  the  sides  of  the  dish.  Examined  microscopically, 
both  the  nodules  and  the  deposit  were  seen  to  consist  of 
rod-shaped    crystals.      After    repeated    crystallization     from 
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alcohol,  and  pressing  the  crystals  between  blotting  paper,  by 
which  much  colouring  matter  and  a  trace  of  oil  was  separated, 
the  residue,  which  was  nearly  white,  possessed  the  following 
properties : — On  being  heated  between  watch-glasses  it  melted 
into  an  amber-coloured  fluid,  and  after  the  lapse  of  some  hours 
the  glasses  were  filled  with  a  white,  wool-like  sublimate.  In 
water  the  principle  was  insoluble,  and  it  was  not  acted  upon  by 
ammonia  or  dilute  sodium  hydrate.  In  concentrated  sulphuric 
acid  it  dissolved  with  a  yellow  coloration,  and  on  dilution  the 
solution  became  milky.  On  gently  heating  the  sulphuric  acid 
solution  and  then  diluting  with  water,  a  pinkish  turbid  fluid 
resulted;  when  chloroform  was  agitated  with  this  fluid  it 
became  coloured  either  pink,  violet,  greenish  or  even  blue,  the 
tint  appearing  to  depend  on  the  degree  of  heat  applied  to  the  acid 
solution  before  dilution  with  water.  The  principle  dissolved 
in  chloroform,  and  the  solution  when  agitated  with  an  equal 
volume  of  concentrated  sulphuric  acid,  failed  to  give  the  colour 
reaction  in  the  chloroform  layer  for  cholesterin,  but  the  sulphuric 
acid  stratum  exhibited  a  very  marked  green  fluorescence. 

Evaporated  to  dryness  with  nitric  acid  a  yellow  residue  was 
left,  which,  on  the  addition  of  ammonia,  became  of  an  orange- 
yellow  colour,  but  without  any  trace  of  redness.  When  the 
solid  principle  was  evaporated  to  dryness  with  HCl  and  ferric 
chloride,  it  was  difficult  to  say  what  colour  the  residue  was. 
The  test,  however,  applied  as  described  by  C.  Forti  {Slay.  Sperim. 
Agri.  Ital  18,  580),  by  first  dissolving  the  principle  in  chloro- 
form, adding  a  little  strong  ferric  chloride  and  concentrated 
hydrochloric  acid,  and  evaporating  to  dryness,  left  a  dark- 
coloured  residue ;  this,  when  dry  and  cold,  was  treated  with 
chloroform  and  gently  warmed,  when  a  fine  violet-coloured 
solution  was  afforded.  The  acid  ethereal  extract  contained 
yellow  colouring  matter  and  possessed  an  aromatic  odour.  The 
alkaline  ethereal  extract  contained  a  principle  which  afforded  in 
a  marked  degree  alkaloidal  reactions,  but  we  failed  to  obtain 
any  special  colour  tests. 

The  seeds  are  glutinous,  besides  being  mucilaginous.  They 
contain  4*92  per  cent,  of  nitrogen,  which  is  equivalent  to  31  14 
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per  cent,  of  albuminoids,  traces  of  an  alkaloid,  and  23  per  cent, 
of  a  yellow  fixed  oil.  The  mucilage  is  not  affected  by  ferric 
chloride,  plumbic  acetate,  or  by  two  volumes  of  alcohol. 

Commerce,  —The  seeds  are  kept  by  all  druggists.  Value  Rs.  6 
per  maund  of  37 ^  lbs.  The  root  is  an  article  of  commerce  in 
Southern  India ;  elsewhere  it  is  generally  supplied  by  the 
herbalists. 

Several  species  of  Strobilanthes  yield  stems  as  thick  as  a 
walking-stick  and  quite  straight,  which  are  used,  like  bamboos, 
in  the  construction  of  mud  walls  and  fences.  The  aromatic 
flower  spikes  of  some  of  these  plants  are  used  as  a  rustic 
medicine  by  the  natives.  The  bark  of  8,  callosus,  Nees,  with  an 
equal  quantity  of  TJndi  bark  {Calophyllum  inophyllum),  is  used 
in  Western  India  as  a  fomentation  in  tenesmus ;  the  bark-juice, 
with  an  equal  quantity  of  Maka- juice  [Eclipta  alba),  boiled  to 
one-half,  is  mixed  with  old  Sesamum  oil,  a  few  peppercorns 
and  ginger,  heated  and  applied  in  parotitis ;  equal  parts  of  the 
juice  of  the  flowers  and  of  those  of  Randia  dume forum  are  used 
as  an  application  to  bruises. 

The  flower  spikes  of  this  plant  resemble  hops  in  shape  and 
size,  and  are  covered  with  a  viscid  resinous  exudation  called  Mel, 
having  a  musky  and  resinous  odour. 

BLEPHARIS  EDULIS,  Pers. 
Fig.— Burm,  FL  Ind.,  L  42;  Delile  FL  ^g,,  t  33,/  3. 
Hab.— Punjab,  Sind,  Persia.     The  seeds. 
Vernacular. — TJtanjan  (Lid.  Bazars). 

History,  Uses,  &C. — Under  the  local  name  of  Ut^njan 
and  the  Persian  name  Anjurah,  an  Acanthaceous  seed  is  sold  in 
the  Indian  bazars.  From  an  examination  of  the  capsules 
which  are  sometimes  found  mixed  with  the  seeds,  there  would 
appear  to  be  little  doubt  that  they  are  those  of  the  plant  placed 
at  the  head  of  this  article.  TJtanjan  is  a  standard  native  remedy 
and  is  universally  kept  in  the  druggists'  shops.     The  author  of 
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the  Makhzan-el'Adwiya  (article  Anjurah)  gives  us  the  follow- 
ing account  of  it,  from  which  it  would  appear  that  the  true 
Anjurah  is  the  Urtica  prima  of  Matthiolus  {U,  pilulifera, 
Linn.),*  and  that  the  seeds  now  in  use  in  India  have  somehow 
come  to  take  the  place  of  the  genuine  article.  He  says : — 
**  Anjurah  is  a  Persian  word ;  it  is  the  Kariz  of  the  Arabs^  the 
Kumah  of  Shiraz,  the  Kajit  of  the  Turks,  the  TJtanjan  of  the 
Indians,  the  TJrtikparim  of  Latin  writers,  and  the  Harkitah  of 
Gilan.  The  plant  has  numerous  serrate  leaves,  which  are  armed 
with  prickles,  the  stem  is  still  more  prickly  ;  when  it  comes  in 
contact  with  the  body  it  causes  redness,  burning,  and  itching. 
The  flowers  are  yellow.  The  seeds  smooth  and  shining,  flattened, 
of  a  brownish  colour,  larger  than  those  of  Sesamum,  and  alto- 
gether not  unlike  linseed.  They  are  the  officinal  part,  and  if 
good  should  be  heavy  and  of  a  brown  colour. '^  Medicinally 
they  are  considered  to  be  attenuant,  resolvent,  diuretic,  aphro- 
disiac, expectorant,  and  deobstruent.t 

Description. — The  Utanjan  of  the  Indian  shops  consists 
of  the  seeds  mixed  with  a  variable  proportion  of  broken  pieces 
of  the  capsule  and  a  few  entire  fruits.  The  latter  are  mitre- 
shaped,  about  y'^  of  an  inch  long  and  f^  broad,  laterally 
compressed,  sides  fun*owed,  surface  polished,  of  a  chestnut 
colour;  capsule  2-celled,  2-seeded;  seeds  heart-shaped,  flat, 
covered  with  long,  coarse  hairs ;  when  soaked  in  water  the  hairs 
disintegrate  and  produce  a  large  quantity  of  viscid  mucilage. 

Microscopic  structure, — Each  hair  is  made  up  of  several 
columnar  cells,  each  of  which  contains  a  spiral  fibre,  which 
upon  the  solution  of  the  cell  wall  uncoils  and  imparts  an 
imusual  stringiness  to  the  mucilage. 

Chemical  composition. — The  bitter  principle  of  the  seeds  is  a 
white  crystalline  body  soluble  in  water,  amylic  and  ethylic 
alcohol,  but  insoluble  in  ether  and  petroleum  ether.     It  gives 

*  The  Roman  Nettle,  Urlica  prima,  Matth.  Yalgr.  v.  2,  469.  It  has 
brown  polished  seeds. 

t  Conf.  Dios.  iv.,  89.  v*p\  aKa\vif>r}s,   al»o  Galen ;   they  recommend  it  as 
an  expectorant. 
III.— 6 
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a  reddish  colour  with  sulphuric  acid,  green  at  the  margin  if 
impure,  and  is  best  distinguished  by  the  fine  violet  colour  its 
solutions  impart  when  brought  into  contact  with  ferric  salts. 
With  H«SO*  and  K^CR^O^  an  agreeable  odour  of  salicylous 
acid  is  evolved.  It  is  associated  v^rith  a  substance  which 
reduces  Pehling's  solution.  Another  white  crystalline  principle 
is  present  in  the  seeds  which  is  not  bitter,  and  does  not  give 
colour  reactions  with  sulphuric  acid  and  ferric  salts.  The 
latter  crystals  melted  on  the  surface  of  heated  mercury  at  225^. 
,  The  aqueous  extract  of  the  seeds  contained  much  mucilage  and 
vegetable  albumen.     The  ash  amounted  to  7'1  per  cent. 

Commerce, — TJtanjan  is  imported  into  Bombay  from  Egypt. 
Value  Rs.  1 J  per  lb.  In  Sind  and  Northern  India  it  is  collected 
locally. 

ACANTHUS   ILICIFOLIUS,  Lim. 

Fig. — Blieede,  Hort.  Mai.  n.,  t.  48.  Holly-leaved  Acanthus 
{Eng,). 

Hab« — Sea  Coasts  of  Malabar,  Ceylon,  and  the  Sunder- 
bunds.     The  plant  and  root. 

Vernacular. — Hirkdchkanta  {Htnd.y  Beng.^'M.irindi  (Mar.), 
Moranna  {Ooa,),  Paina-schuUi  (Mai.). 

History,  Uses,  &C. — Roxburgh  states  that  the  Sanskrit 
name  of  this  plant  is  Harikasa,  but  we  cannot  find  any  plant 
bearing  this  name  mentioned  by  Hindu  medical  writers. 

Ainslie  calls  the  plant  "  Holly-leaved  Acanthus,"  and  says 
that  Rheede  mentions  the  use  of  the  tender  shoots  and  leaves 
ground  small  and  soaked  in  water  as  an  application  to  snake- 
bites. Bontius  commends  its  expectorant  qualities.  It  is  a 
plant  in  great  request  among  the  Siamese  and  Cochin-Chinese, 
and  is  called  by  the  latter  Cay-o-ro,  who  consider  the  roots  to  be 
cordial  and  attenuant,  and  useful  in  paralysis  and  asthma. 
{Flora,  Cochin  Chin.,  Vol.  II.,  p.  375.)  In  the  Concan  a  decoc- 
tion of  the  plant  with  sugar-candy  and  cumin  is  given  in 
dyspepsia  with  acid    eructations.     In  Goa  the  leaves   which 
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abound  in  muoilage,  are  used  as  an  emollient  fomentation  in 
rheumatiflm  and  neuralgia. 

Description. — A  common  shrub  in  and  on  the  edges  of 
salt  or  brackish  lakes,  marshes,  &c.  Roots-ramous,  stems  many, 
erect ;  branches  few,  bark  smooth.;  prickllBS  stipulary,  four-fold, 
short,  but  very  sharp,.  Leaves  opposite,  short-petioled,  oblong, 
scolloped,  waved^  spinous^  dentate^  poUshed  on  both  sides, 
of  a  firm  texture,  from  four  to  six  inches  long,  and  about  two 
broad.  Spikes  generally  terminal,  sometimes  axillary,  erect. 
Flowers  solitary,  opposite,  large,  blue,  inodorous.  Capsule 
oblong,  ovate,,  smooth,  size  of  an  acorn,  2-celled,.  2-valved, 
Seeds  two  in.  each  cell,,  obliquely  cordate,  ccmipressed. 
(Roxburgh)^ 

Chemical  oomposition. — The-  powdered  leaves  yielded  to  ether 
a  quantity  of  fatty  matter  coloured  strongly  with  chlorophyll 
and  some  soft  resins..  Alcohol  removed  more  resin,  an  organic 
acid,  and  a  bitter  alkaloid.  The  alkaloid  gave  a  reddish-brown 
colour  with  sulphuric  acid,  and  was  precipitated  from  its 
solutions  by  the  usual  reagents,  including  the  volatile  and  fixed 
alkaties.  Some  soluble  saline  matter  was  present  in  the 
extracts  of  the  leaves,  and.  contributed  largely  to  the  16*4  per 
cent,  of  total  ash  obtained  from  the  air-dried  leavjes. 

BARUERIA  PRIONITIS,  Linn. 

Fig. — BJieedey  Sort  Mai.  iz.t  L  41;  Wight  Ic,  452  ;  Bumph. 
Herb.  AmK  fw.,  13% 

Hab. — Tropical  India;    The  plant. 

Vernacular. — ^Jhinti,  Katsareya  {Hind.),  Kantajdti  {Beng,), 
Vajradanti,  Kalsunda,  Piv^la-kor^nta  {Mar.),  Shemmulli,  Vara- 
muUi  (Tarn.),  Mdlu-govinda  {Tel.),KixitA'she]io{Guz.),  Goratige, 
Gorati»(Ca».). 

History^  Uses,  &C. — This  small  shrub  is  the  Kuranta, 
Kuruvaka  or  Kuravaka  of  the  Hindu  poets,  who  compare  its 
yellow  flowers  to  a  flash  of  lightning.     In  the  Gita  Govinda  the 
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jealous  Radha  pictures  to  herself  the  absent  Hari  binding  them 
in  the  floating  locks  of  the  Gopis.  Other  Sanskrit  names  are 
Amlana^  Pitajhinta^  Mahasaha,  and  Kuruntaka.  Though  not 
mentioned  in  the  Nighautas,  its  medicinal  properties  appear  to 
be  very  generally  known ;  it  is  the  Coletia  Veetla  of  Bheede, 
and  the  Hystrix  fi^tex  of  Rumphius. 

The  natives  apply  the  juice  of  the  leaves  to  their  feet  in  the 
rainy  season  to  harden  them,  and  thus  prevent  the  maceration 
and  cracking  of  the  sole  which  would  otherwise  occur.  Ainslie 
says  that  the  juice  of  the  leaves,  which  is  slightly  bitter  and 
acid,  is  a  favourite  medicine  of  the  Hindus  of  Lower  India  in 
those  catarrhal  affections  of  children  which  are  accompanied 
with  fever  and  much  phlegm  ;  it  is  generally  administered  in  a 
little  honey  or  sugar  and  water  in  the  quantity  of  two  table- 
spoonfuls  twice  daily.     (Materia  Indiea,  II.,  p.  376^) 

In  the  Concan  the  dried  bark  is  given  in  whooping  cough^ 
and  2  tolas  of  the  juice  of  the  fresh  bark  with  milk  in  anasarca. 
Dr.  Bidie  observes  that  it  actsas  a  diaphoretic  and  expect- 
orant. 

A  paste  is  made  of  the  root  which  is  applied  to  disperse  boils 
and  glandular  swelKngs,  and  a  medicated  oil,  made  by  boiling 
the  leaves  and  stems  with  sweet  oil  until  all  the  water  has  been 
driven  off,  is  used  as  a  cleansing  application  to  wounds. 

Description. — Stem  short,  erect;  branches  numerous, 
opposite,  erect,  round,  smooth ;  the  whole  plant  two  or  three 
feet  high.  Thorns  axillary,  generally  about  four,  straight, 
slender,  sharp.  Leaves  opposite,  decussate,  short-petioled, 
oblong,  somewhat  waved,  mucronate,  smooth.  Flowers  axillary, 
generally  solitary,  sessile,  large,  yellow.  Capsule  conical, 
2-seeded,  one  seed  in  each  cell.  Root  woody,  perennial,  with 
numerous  lateral  rigid  rootlets. 

Chemical  composition. — With  the  exception  of  the  large  amount 
of  a  neutral  and  acid  resin  soluble  in  light  petroleum  ether, 
nothing  of  special  interest  was  detected :  there  was  no  trace  of 
any  alkaloidal  principle. 
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Barleria  noctiflora,  Linn,  Dr.  Mootooswamy  says 
that  in  Tanjore  a  decoction  of  this  plant  is  a  good  adjunct  to 
and  substitute  for  human  milk. 

The  following  plant  is  classed  by  the  natives  along  with  the 
Barlerias,  of  which  B,  cristata  and  several  other  species  appear 
to  be  included  by  the  Sanskrit  names  Kunmtaka,  Kuruvaka, 
and  Artagala.  In  Hindi  Jhinti  is  a  kind  of  general  name 
for  these  plants,  and  in  Marathi  Koranta  and  Aboli. 

Crossandra    undulaefolia,  8alub.  Bot.  Mag.  2186 ; 

Wight  Ic,  t.  461 ;  Bheede,  Hort,  Mai.  ix.,  62,  is  a  native  of  the 
Deccan  Peninsula  and  Ceylon,  and  is  much  cultivated  about 
Hindu  temples  in  other  parts  of  India,  probably  on  account 
of  the  colour  of  the  flowers,  which  is  like  that  of  the  dress  of  the 
Bhikshu  or  penitent.  The  plant  bears  the  synonym  of  Priya- 
darsha,  "pleasant  to  look  at,"  and  the  flowers  are  much  worn 
by  Brahmin  women  in  the  hair.  The  capsules,  which  resemble 
grains  of  barley,  are  described  in  the  Makhzan-el^Adwiya  under 
the  Arabic  name  of  Asaba-el-usdl  as  highly  aphrodisiac ;  they 
afford  much  amusement  to  children  from  their  peculiarity  of 
suddenly  bursting  with  a  crack  when  moistened  and  projecting 
their  seeds. 

Daedalacanthus  roseus,  r.^wrf.,  a  native  of  Western 
India,  has  tuberous,  spindle-shaped  roots,  usually  ten  in 
number,  as  thick  as  a  quill,  several  inches  in  length  and  covered 
by  a  dark-brown  bark;  leaves  elliptic,  glabrous,  scabrous 
on  the  veins  beneath ;  spikes  axillary-peduncled,  imbricated ; 
bracts  oval,  somewhat  wedge-shaped,  acute,  ciliated,  with  long 
hairs,  reticulately  veined ;  tube  of  corolla  very  long  and  slender ; 
flowers  deep  blue,  turning  bright  red  as  they  fade.  The  root 
boiled  in  milk  is  a  popular  remedy  for  leucorrhoea  ;  dose  one 
drachm.  In  the  Southern  Concan  it  is  given  to  pregnant  cattle 
to  pfomote  the  growth  of  the  foetus.  The  Marathi  name  is 
Dasamuli,  "  having  ten  roots," 

Neuracanthus  sphaerostachyus,  Dah.  Hook.  ic. 
PI,  t.  835,  is  a  native  of  Western  India.    It  is  powdered  and 
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made  into  a  paste  which  is  used  to  cure  ringworm,  and  the  roots 
are  administered  in  that  form  of  indigestion  in  which  fatty  or 
saponaceous  grape-like  masses  are  observed  in  the  stools.  They 
resemble  Serpentaria  in  appearance^  but  may  be  distinguished 
by  the  thick  covering  of  white,  silky  hairs  upon  the  root  stock. 
The  roots  have  hardly  any  taste.  The  Marathi  name  is 
Ghosvel. 

ANDROGRAPHIS  PANICULATA,  Nees. 

Fig. — Bentl.  and  Trim.,  t  197;  Wight  Ic,  t.  518;  Rheede, 
BorL  Mai,  ix,y  t,  56. 

Hab. — Throughout  India,  wild  or  cultivated.    The  herb. 

Vernacular, — Kiryat  (Hind.),  Olen-kiraita  (Mar.),  Kalmeg 
(Beng,),  Shirat-kuchchi,  Nila-vembu  {Tarn,),  Nela-vemu  (Tel), 
Nila-veppa  (MaL),  Nela-bevinagida  (Can,),  Eliryato  (Gfuz,). 

History,  Uses,  &C. — Concerning  this  plant,  Dutt 
{Hindu  Mat,  Med,,  p.  216)  states  that  there  is  some  doubt 
regarding  its  Sanskrit  name.  He  says: — "A  plant  called 
Yavatiktii,  with  synonyms  of  Mah^tikta,  Sankhini,  &c.,  is  said 
by  some  to  mean  this  herb,  but  the  term  Mahatikta,  when 
occurring  in  Sanskrit  prescriptions,  is  usually  interpreted  as 
Melia  aetnpervirena,  Sw.,*  and  YavatiktA  has  not  been  noted  by  me 
as  having  occurred  in  any  prescription,  so  that  I  am  inclined  to 
think  Andrographia  paniculata  was  not  used  in  Sanskrit  medi- 
cine. The  plant  is  well  known  in  Bengal  under  the  name  of 
Kalmeg,  and  is  the  principal  ingredient  of  a  domestic  medicine 
called  Alui,  which  is  given  to  infants  for  the  relief  of  griping, 
irregularity  of  the  bowels,  and  loss  of  appetite."  It  is  prepared 
in  the  following  manner: — Take  equal  parts  of  cumin, 
randhani  (fruit  of  Carum  Roxburghianum) ,  aniseed,  cloves, 
capsules  of  greater  cardamoms,  and  pound  them  thoroughly  with 
the  expressed  juice  of  the  leaves  of  the  Kalmeg.  The  mass  thus 
prepared  is  divided  into  small  pills  and  dried  in  the  sun.  The 
dose  is  one  pill  rubbed  down  in  human  milk. 
*  M,  Aaedarach,  Lian. 
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Both  Hindu  and  Mahometan  medical  writers  would  appear 
to  have  confounded  this  drug  with  chiretta.*  According  to 
Forskahl,  it  is  common  in  Arabia,  and  is  there  called  Wizr. 
(Forak.  Flor.  Aeg,  Ar.,  CII.) 

Moodin  Sheriff  points  out  that  Cara  Caniram,  the  name  given 
to  this  plant  by  Rheede,  signifies  "Black  Strychnos  ;"  he  there- 
fore thinks  it  must  be  incorrect. 

Ainslie  speaks  of  the  plant  as  having  been  brought  to  the 
southern  parts  of  the  Indian  Peninsula  from  the  Isle  of 
France. 

Fliickiger  and  Hanbury  in  their  Pharmacographia  point  out 
that  it  has  been  wrongly  supposed  to  be  a  constituent  of  the 
famous  bitter  tincture  called  by  the  Portuguese  of  India  Droga 
amara.  In  the  Pharmaeopana  of  India  it  has  been  made  officiul, 
and  directions  for  making  a  compound  infusion  and  compound 
tincture  are  given.  Quite  recently,  under  the  name  of  Halviva, 
which  appears  to  be  a  corruption  of  the  Bengali  word  alui  or 
alvi,  a  preparation  of  the  drug  has  been  advertised  in  England 
as  a  substitute  for  quinine.  The  herb  is  very  common  in  shady 
situations  as  a  w  eed  of  cultivation,  and  is  much  used  by  the  natives 
as  a  domestic  remedy  for  fever  in  combination  with  aromatics, 
especially  with  lemon-grass.  The  dose  of  the  dried  leaves  is 
about  ten  grains  combined  with  twenty  grains  of  black  pepper. 
In  the  Concan,  Kirait,  Ginger,  and  Dikamali  are  given  in  fever, 
and  the  fresh  juice  with  black  pepper,  rock  salt,  and  Asafoetida 
in  colic.  Id  the  chronic  febrile  condition  known  as  Bariktdp, 
Kirait,  Ginger,  Picrorhiza  root,  wild  dates,  and  Conessi  bark  are 
infused  and  given  with  honey  every  morning.  A.  echioides, 
Nees,  is  said  to  have  similar  medicinal  properties ;  it  is  the 
Peetumba  of  Rheede  (ix.,  46),  who  says  that  the  juice  is 
given  in  fever.  Haplanthus  VCrticiUaris,  Nees,  and 
H.  tentaculatUS,  Nee^y  bear  the  name  of  Kala-Mrait 
in  Western  India,  and  are  used  medicinally.  The  Hindi 
name  for  these  two  plants  is  Kastuia  and  the  Marathi 
Jhdnkara. 

*  The  name  Kiryai  is  loosely  applied  to  many  bitter  drugs. 
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Description. — Annual,  1  to  3  feet;  stem  quadrangular, 
pointed,  smooth;  leaves  opposite,  on  short  petioles,  lanceolate, 
entire  upper  surface  dark-green  and  shining,  under  surface  paler 
and  finely  granular  :  they  vary  much  in  size,  but  the  larger  are 
usually  about  3  inches  in  length  and  1  inch  in  breadth  ;  calyx 
deeply  5-cleft ;  corolla  bilabiate ;  lips  linear,  reflected,  upper 
one  3-toothed,  lower  one  2-toothed ;  flowers  remote,  alternate, 
on  long  petioles,  downy,  rose-coloured,  or  white  streaked  with 
purple ;  capsules  erect,  somewhat  cylindrical ;  seeds  3  to  4  in 
each;  root  fusiform,  simple,  woody,  with  numerous  fine 
radicles. 

Chemical  composition, — According  to  the  authors  of  the 
Pharmacographia : — "  The  aqueous  infusion  of  the  herb  exhibits 
a  slight  acid  reaction  and  has  an  intensely  bitter  taste,  which 
appears  due  to  an  indifferent,  non-basic  principle,  for  the  usual 
reagents  do  not  indicate  the  presence  of  an  alkaloid.  Tannic 
acid,  on  the  other  hand,  produces  an  abundant  precipitate,  a 
compound  of  itself  with  the  bitter  principle.  The  infusion  is 
but  little  altered  by  the  salts  of  iron ;  it  contains  a  considerable 
quantity  of  chloride  of  sodium." 

Commerce. — A.  paniculata  is  not  an  article  of  commerce,  but 
the  fresh  plant  is  sold  by  the  herbalists  and   gardeners. 

JUSTICIA. 

Several  species  of  Justicia  are  reputed  to  be  medicinal  amongst 
the  peasantry. 

Justicia  Gendarussa,  Linn.i  /.,  is  the  Vedakodi  of 
Rheede  {Sort.  Mai,  ix.,  t  42),  who  says  that  the  juice  with 
mustard  is  used  as  an  emetic  in  asthma,  and  a  bath  of  the  leaves 
in  rheumatism.  According  to  Louvet,  it  is  emetic  and  very 
efficient  in  the  colic  of  children.  In  Reunion  it  is  called 
*^  Ghierit  petit  colique.^' 

Description. — In  gardens  it  Is  usually  seen  in  a  stunted 
form,  as  it  is  kept  closely  cut ;  the  young  shoots  have  a  smooth 
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green  or  purple  bark;  from  the  joints^  which  are  somewhat 
tumid,  spring  secondary  shoots.  The  leaves  are  opposite,  short- 
petioled,  lanceolar,  obtuse,  frequently  a  little  scolloped^  smooth; 
nerve  and  veins  purple,  or  green,  according  to  the  variety,  from 
3  to  6  inches  long,  and  ^  to  1  inch  broad ;  spikes  terminal^  erect; 
flowers  dirty  white,  spotted  with  purple.  The  odour  of  the 
plant  when  crushed  is  ferny,  the  taste  peculiar,  and  not  dis- 
agreeable. 

Justicia  procumbens,  Linn.  Wight,  /c,  t  1589,  a 
native  of  the  South  Deccan  and  Ceylon.  [  Vem. — Ghfiti-pitpapra 
lMar,)f  Nereipoottie  (Tarn.)']  is  a  small  plant,  very  abundant 
in  the  rainy  season.  The  whole  herb  is  gathered  when  in  flower 
and  dried.  It  has  a  faintly  bitter  disagreeable  taste,  and  is  used 
as  a  substitute  for  Fumaria,  the  true  Pit-p£pr£.  According  to 
Ainslie  the  juice  of  the  leaves  is  squeezed  into  the  eye  in  cases  of 
ophthalmia  (II.  246). 

Description. — Stem  procumbent^  diffuse;  leaves  lanceo- 
late-elliptic or  rounded,  glabrous  or  sparingly  hairy;  spikes 
compressed,  slender  ;  calycine  segments  lanceolate^  membranous 
on  the  margin,  minutely  ciliated;  bracts  of  the  same  shape  and 
shorter  than  the  calyx ;  flowers  small,  pale  purple  ;  root  slender, 
long,  woody,  straight,  with  numerous  slender  stems  spreading 
from  the  crown.  The  bitterness  of  the  plant  is  due  to  an 
alkaloid. 

Justicia  picta,  Roxb.  Blieede,  Sort.  Mai.  n'.,  t.  60;  Bot. 
Mag.^  t  1870,  a  well-known  garden  shrub,  is  used  medicinally 
in  the  same  manner  as  Adhaioda  Vasica.  The  variegated  variety 
is  called  'White  Adulsa,'  and  the  dark-leaved  kind  'Black 
Adulsa' ;  the  first  is,  according  to  Rumphius  (vi.,  35),  used 
potmded  with  the  milk  of  the  cocoanut  to  reduce  swellings. 
Loureiro  states  that  the  leaves  are  emollient  and  resolvent,  and 
notices  their  use  as  a  cataplasm  to  inflamed  breasts  caused  by 
obstruction  to  the  flow  of  milk. 

Justicia  Ecbolium,  now  Ecbolium  Linneanum, 

Kurt.  Wall  Pi  As.  Rar.  Hi.,  1. 108;  Bot  Mag.,  i.  1847,isafl[inall 
111.— 7 
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shrub,  the  roots  of  which  have  a  reputation  in  the  Concan  in 
jaundice  and  menorrhagia.  Bheede  {Sort.  Mai,  ii,,  20)  notices 
the  use  of  the  whole  plant  in  gouty  affections  and  dysuria. 

Description. — Stems  several,  straight,  jointed,  and 
swelled  above  the  joints ;  woody  and  round  below,  quadrangular 
and  tender  above;  leaves  elliptic-oblong,  attenuated  at  both 
ends,  pubescent,  or  glabrous;  spikes  terminal,  tetragonal ;  bracts 
oval,  quite  entire,  ciliated,  mucronate,  as  long  as  the  capsule ; 
ilowers  azure-coloured  ;  capsule  half  an  inch  long,  2-8ceded. 

ADHATOJDA  VASICA,  Nees. 

Fig.— Lam.  Ill,  t  12,/.  1 ;  Bot.  Mag.,  t.  861 ;  Griff.  Ic.  PI. 
As.,  t.  424 ;  Rheede  Hort.  Mai.  m?.,  t.  43.  Malabar  nut  tree  (Eng.) 

Hab. — India,  from  the  Punjab  and  Ajssam  to  Ceylon.  The 
leaves,  root,  and  flowers. 

Vernojcular. — ^Ardsa,  Rds,  Bfinsa  >(  JTtwrf.),  Addlsa  {Mar.), 
Bakas  (Beng,),  Addlso,  Bdnsa  (Guz.),  Addtodai  (Tarn.),  Addas- 
aram  {Tel.),  Ata-lotakam  {Mai.),  Ad6sala,  Adusoge  {Can,). 

History,  Uses,  &C. — This  shrub  has  a  considerable  repu- 
tation all  over  India  as  an  expectorant  and  antispasmodic,  and 
is  largely  prescribed  in  consumption  and  other  chest  affections 
attended  with  cough  and  hectic  fever.  "Sanskrit  writers  call 
it  Vasaka,  Vansa,  Vrisha,  Sinha-mukhi  "lion-mouthed"  Sinha- 
pami  *■*  lion-leaved,"  and  Atardeha,  Atarusha  or  Atardshaka, 
and  direct  the  fresh  juice  of  the  leaves  to  be  given  in  doses  of  one 
tol4  (180  grs.),  with  the  addition  of  honey  and  long  pepper,  in 
cough.  Dutt,  in  his  Uindu  Materia  Medica,  gives  several  com- 
pound preparations  of  the  drug  extracted  fi*om  Sarangadhara 
and  the  Bhavaprakasa,  and  remarks  that  there  is  a  saying  that 
no  man  suffering  from  phthisis  need  despair  as  long  as  the 
Yasaka  plant  exists.  In  the  Nighantas  it  is  described  as 
removing  phlegm,  bile,  and  impurities  of  the  blood,  a  remedy  for 
asthma,  cough,  fever,  vomiting,  gonorrhasa,  leprosy,  and 
Yhthisis.  Persian  writers  upon  Indian  Materia  Medica  notice 
the  plant  under  its  Hindustani  name  of  Ardsa.    The  author  of 
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the  Makhzan-eUAdwit^  describes  it  correctly,  and  says  that  the 
wood  is  used  to  make  toothpicks  and  gunpowder.     Medicinally 
the  flowers  are  useful  in  hectic,  heat  of  blood,  and  gonorrhcea, 
the  root  in  cough ,  asthma,  febrile  disturbances,  and  gonorrhoea; 
the  fruit    is  sometimes  hung  round  the  necks  of  children  to 
keep   them   from  catching  cold.       Ainslie  states  that    '^  In 
Ceylon,  the  Malabar  nut  tree  is  said  to  grow  to  the  height  of 
fourteen  or  fifteen  feet,  and  is  there  called  Wanapala,     The 
flowers,  leaves,  and  root,  but  especially  the  first,  are  supposed  to 
possess  antispasmodic  qualities;  and  are-  prescribed  in  certain 
cases  of  asthma,  and  to  prevent  the  return  of  rigor  in  intermit- 
tent fever;  they  are  bitterish  and  sub-aromatic,  and  are  adminis- 
tered in  infusi6n.  and  electuary.     In  the  last  mentioned  form 
the  flowers  are   given  to  the   quantity  of  about  a  teaspoonful 
twice  daily/^     (Mat.  Ind.,  II.,  p.  3.)     Roxburgh  remarks  that 
the  wood  is  well  fitted  for  making  charcoal  for  gunpowder. 
Strong  testimony  in  favour  of  the  remedial  properties  of  the 
drug  was  furnished  to  the  authors  of  the  Pharmacopma  of  India 
by  Drs.    Jackson   and  Dutt,   who  employed   it  with  marked 
success  in   chrcmic   bronchitis,   asthma,  and  otho^  pulmonary 
and  catarrhal   affections.     Gases  illustrative  of   its   effects   in 
catarrh,  bronchitis,  and  phthisis  have  been  published  by  Mr.  O. 
C.  Dutt.     {Indian  Annals  of  Med.  Sci.,  1865,  Vol.  X.,  p.  156.) 
In  Bengal  the  leaves  are  smoked  in  asthma ;  good  evidence  of 
their  value  when  thus  used  has  been  collected  by.  Dr.  G.  Watt 
in  the  ''Diet,  of  the  Ecotiomic  Products  of  India.''  Dr.  Watt  has 
also  brought  to  notice  the  use  of  Adhatoda  leaves  in  rice  cul- 
tivation in  the  Sutlej  Valley.     The  fresh  leaves  are  scattered 
over  recently  flooded  fields  prepared  for  the  rice  crop,   and  the 
native  cultivators  say  that  they  not  only  act  6W  a  manure,  but 
also  as  a  p(»son  to  kill  the  aquatic  weeds  that  otherwise  would 
injure  the  rice.    Experiments  conducted  by  us   show   that   the 
infusion  acts  upon  the  cells  of  these  plants  in  the  same  mannei: 
as  certain  chemical  reagents,  by  contracting  their  contents  and 
causing  their  disintegration ;  it  also  proves  poisonous  to  any 
animalcules,  frogs,  leeches,  &c.,  present  in  the  water ;  on  the 
Jiigher  animals  the  leaves  do  not  have  .this  effect.  . 
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Description* — A  small  tree  or  large  shrub,  flowering 
in  the  cold  season ;  trunk  straight ;  bark  pretty  smooth,  ash- 
coloured  ;  branches  sub-erect,  with  bark  like  that  of  the  trunk, 
but  smoother ;  leaves  opposite,  short  petioled)  broad  lanceolar, 
long,  taper-pointed,  smooth  on  both  sides,  about  5  to  6  inches 
l(mg  and  1^  broad;  spikes  from  the  exterior  axils,  solitary, 
long-peduncled,  the  whole  end  of  the  branchlet  forming  a  leafy 
panicle,  flower-bearing  portion  short,  and  covered  with  large 
bracts;  flowers  opposite,  large,  white,  with  small  ferruginous 
dots,  the  lower  part  of  both  lips  streaked  with  purple ;  bracts 
8-fold,  opposite,  1 -flowered,  exterior  one  of  the  three,  large, 
ovate,  obscurely  6-nerved  interior  pair  much  smaller,  end  sub- 
lanceolate,  all  are  permanent ;  calyx  5-parted  to  the  base,  divi- 
sions nearly  equal ;  corolla  ringent,  tube  short,  throat  ample, 
upper  lip  Vaulted,  eraarginat^,  lower  lip  broad  and  deeply 
3-parted,  both  streaked  with  purple;  filaments  long,  resting 
under  the  vault  of  the  upper  lip;  anthers  twin.     (RoxL) 

Chemical  composition. — The  powdered  leaves  have  a  light 
green  colour  with  a  strong  peculiar  odour  and  a  bitter  taste. 
One  of  us  has  published  the  following  report  of  a  chemical 
examination:  *' Soaked  in  water  and  then  boiled,  the  powder 
afforded  34  per  cent,  of  a  reddish-brown  extract  having  the 
characteriBtic  properties  of  the  leaves.  Incinerated  at  a  low  red 
heat  17  per  cent,  of  ash  was  left.  A  remarkable  alkalinity  per- 
vaded the  drug,  which  was  noticeable  in  the  cold  aqueous  infu- 
sion, in  the  distillate  obtained  by  boiling  with  water,  and  in  the 
fumes  given  off  when  burning;  the  leaves  when  smoked  in  a 
pipe  produced  no  narcotic  effect;  the  chief  result  of  the  smoking 
was  the  evolution  of  much  ammoniacal  vapour  among  other 
products  of  combustion,  and  to  the  inhalation  of  this  vapour  is 
probably  due  the  efficacy  of  the  leaves  in  the  relief  of  asthma. 
A  well-defined  alkaloid  appears  to  be  the  most  important  con- 
stituent; it  constitutes  the  bitter  principle,  and  to  all  intents 
and  purposes  is  the  active  principle.  It  occurs  in  white  trans- 
parent crystals  belonging  to  the  square  prismatic  system,with- 
out  any  odour,  bat  with  a  decidedly  bitter  taste.  It  is  soluble 
in  water  with  an  alkaline  reaction,  and  in  ether,  but  more  so  in 


ACANTHACEJE.  53 

alcohol.  It  readily  forms  salts  with  sulphuric,  hydrochloric, 
nitric,  and  acetic  acids ;  these  salts  are  crystalline,  and  their 
solutions  may  be  evaporated  without  apparent  decomposition.  It 
is  precipitated  by  potaseio-mercuric  iodide,  iodine  in  potassium 
iodide,  tannin,  and  Nessler's  reagents.  A  solution  of  the  sul- 
phate, observed  in  a  Laurent's  polariscope,  possessed  a  slight 
right-handed  rotation.  Heated  on  platinum  foil  it  fused  to  a 
yellowish  and  then  to  a  fine  red  mass,  which  afterwards  black* 
ened  and  decomposed.  Distilled  with  strong  potash  it  yielded 
an  oily  body  resembling  chinoline,  together  with  ammonia  and 
other  volatile  bases.  I  propose  to  call  this  alkaloid  "  Faaicine," 
after  the  Sanskrit  name  of  the  plant.  In  a  proximate  analysis 
of  the  leaves,  petroleum  ether  was  first  used  to  remove  the 
volatile  oil,  or  stearopten,  which  formed  one  of  the  odorous 
principles.  Ether  was  then  employed  to  extract  chlorophyll, 
wax,  resins,  and  a  small  quantity  of  alkaloid.  The  alcoholic 
extract  was  the  most  interesting,  as  it  contained  most  of  the 
alkaloid  in  neutral  combination  with  an  organic  acid.  This 
extract  was  of  a  reddish  colour  when  concentrated,  and  some  soft 
resin  was  separated  by  treatment  with  water;  the  aqueous  solu- 
tion evaporated  spontaneously  fell  into  a  mass  of  crystals  exhi- 
biting right-angled  ramifications.  On  adding  neutral  acetate 
of  lead  to  some  of  the  solution,  nearly  all  the  colouring  matter 
was  removed  as  an  orange  precipitate,  and  an  almost  pure  solu- 
tion of  the  acetate  of  the  alkaloid  was  left  in  the  filtrate. 

The  organic  acid^  presumably  the  colouring  agent  of  the 
leaves,  when  liberated  fronh  its  lead  salt  by  sulphuretted  hy- 
drogen, had  an  acid  reaction,  was  soluble  in  water  and  spirit, 
and  gave  a  dark  olive-green  colour  with  ferric  chloride.  The 
colouring  matter  was  intensified  by  the  addition  of  the  fixed  and 
volatile  alkalies,  and  was  not  immediately  precipitated  by  the 
mineral  acids.  Its  lead  salt  after  gentle  ignition  left  28*3  per 
cent,  of  oxide.  I  would  suggest  for  this  organic  body  the  name 
of  '^Adhatodie  Acid/*  after  the  South  Indian  name  of  the  plant. 
The  occurrence  of  this  organic  acid  and  the  alkaloid  in  the 
aqueous  solution  of  the  alcoholic  extract  would  indicate  their 
natural  existence  in  a  state  of  combination,  so  that  adhatodate 
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of  vasicine  has  scientific  claims  to  be  regarded  as  the  active 
principle  of  the  leaves  of  A.  Vasica*  The  analysis  of  the  leaves 
reveals  certain  principles  resembling  those  found  in  tobacco,  as, 
for  instance,  an  odorous  volatile  principle,  an  alkaloid,  but  not 
volatile  like  nicotine,  one  or  more  organic  acids,  sugar,  mucilage, 
and  a  large  percentage  of  mineral  salts.  The  leaves  of 
Adhatoda  submitted  to  dry  distillation  evolved  substances  similar 
to  tobacco  under  the  same  conditions.  At  first  water  condensed, 
and  an  intolerable  odour  arose  from  a  yellow  oily  liquid  which 
followed.  Then  a  brown  oily  substance  came  over,  associated 
with  the  pungent  vapour  of  ammonia  ;  and  finally  a  thick  brown 
semi-crystalline  solid  was  driven  from  the  retort  to  the  con- 
denser. These  products  were  all  strongly  alkaline.  The  follow- 
ing table  gives  the  results  of  the  proximate  analysis  of  the 
leaves: — 

Volatile  odorous  principle    0*20 

Chlorophyll,  fat,  resins,  and  alkaloid  ex-  )    q.^^ 

tracted  by  ether   J 

Adhatodate  of  vasicine,  resin,  and  sugar*)  10  ^a 

extracted  by  alcohol J- i^'OU 

Gum  3-87 

Colouring  matter,  precipitated  by  lead  ...       4'83 
Other  organic  matters  and  salts  extracted  \  ia.oo 

by  water   j 

Extracted  by  soda  solution 472 

Residue  organic   40*71 

„       inorganic 9*59 

Moisture  and  loss 10*00 

100-00 
The  ash  was  constituted  as  follows  : — 

Soluble  in  water  23*38 

Soluble  in  acid 75*12 

Residue  1*50 

100-00 

The    portion  soluble  in  water  was  alkaline,  and   contained 
chlorides  and  sulphates.     {F/iami.  Jour.y  April  7th,  1888.) 
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Commerce. — The    dried  jBowering  branches  are  sold  in  the 
shops.    Value,  Rs.  3^  per  mannd  of  37^  lbs. 

RHINACANTHUS  COMMUNIS,  I^ees. 

Fig. — Bot  Mag.,  t.  325;  Rheede,  Hort.  Mai.  ix.,  t.  69. 

Hab. — Deccan  Peninsula,  Ceylon.  Cultivated  throughout 
India.     The  leaves  and  root. 

Vernacular. — Palak-juhi  {Eind.),  Joi-pani  {Beng,),  Gajkami 
(Mar,),  Naga-maUi  (Taw.),  Ndgamalle  {Tel)y  Puzhuk-kolli, 
Pushpa-kedal  (Mai),  NSga-mallige  {Can,),  Gaehkaran  {Guz.). 

History,  Uses,  &C. — Indian  works  on  Materia  Mediea 
give  various  prescriptions  for  the  use  of  the  juice  of  the  leaves, 
and  the  root  bark  of  this  plant  as  a  remedy  for  the  affection 
of  the  skin  known  to  Europeans  in  India  as  Dhobie's  itch, 
Malabar  itch,  &c.  {Tinea  circinata  tropica,)  Whichever  part 
of  the  plant  may  be  used,  it  is  directed  to  be  made  into  a  paste 
with  lime  juice  or  with  aromatics^  and  applied  for  several  suc- 
cessive days  to  the  affected  place.  Native  testimony  in  favour  of 
its  efficacy  is  very  strong.  (Confer.  Makhzan-el-Adwiya,  article 
'^Palak'Juhi.")  Ainslie,  speaking  of  the  Jmticia  nasufa,  Linn., 
says: — "This  root  fresh,  when  bruised  and  mixed  with  lime 
juice,  is  considered  as  a  sovereign  application  for  ringworms 
and  other  cutaneous  affections ;  the  leaves  are  also  employed 
for  the  same  purposes.  The  plant  is  the  PulcolU,  also  Peelcolli, 
of  the  Hort  Mai,  (IX.,  p..  135,  t.  69).  I  have  taken  the  liberty 
of  giving  it  the  English  name  of  Nagamullie,  by  which  it  is 
imiversally  known  in  Lower  India.'*  {Mat,  Ind.,  II.,  p.  216.) 
Roxburgh  in  his  Flora  Indica  (I.,  p.  121)  states  that  be- 
sides its  use  as  a  remedy  for  ringworm,  milk  boiled  on  the 
roots  is  reckoned  by  the  Indian  physicians  aphrodisiacal ;  the 
roots,  he  also  says,  are  used  for  the  bite  of  poisonous  snakes, 
hence  the  Telinga  and  Tamul  name  Naga-mtdli,  or  Jasmine  of 
the  Cobra-di-capello.  R,  communis  is  very  common  in  gardens 
and  grows  wild  upon  the  Western  Ghauts.  Roxburgh  gives 
Ydthikapami  as  the  Sanskrit  name,  but  this  name  is  applied  by 
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Hindu  writers  to  a  kind  of  Jasmine.  Latterly,  under  the  name 
of  Tong-pang^chong,  Rhinacanthus  has  found  considerable  favour 
in  Europe  as  a  remedy  for  chronic  eczema  and  some  other  skin 
affections  of  a  similar  character.  An  extract  of  the  plant 
appears  to  be  the  best  preparation. 

Description. — A  thin  shrub,  about  5  feet  in  height. 
Boot  woody,  ramous  ;  stems  many,  erect,  ramous,  the  old  woody 
parts  round,  and  covered  with  pretty  smooth,  ash-coloured  bark, 
the  tender  branches  and  young  shoots  jointed,  smooth,  and 
obscurely  G-sided ;  leaves  opposite,  petioled,  broad-lanceolate, 
point  obtuse,  above  smooth,  below  a  little  downy,  entire,  from 
2  to  4  inches  long  and  from  1  to  2  broad ;  panicles  corymbiform, 
axillary,  and  terminal,  always  3-clef t,  as  also  the  sub-divisions ; 
peduncles  and  pedicels  short,  round,  a  little  downy ;  bracts 
minute  ;  flowers  small,  white ;  corol  with  a  long,  slender  com- 
pressed tube,  under  lip  broad,  3-cleft,  upper  lip  erect,  linear 
sides  reflected,  apex  bifid ;  nectary,  a  fleshy  ring  surrounding 
the  base  of  the  germ;  finthers  without  the  tube,  twin.  {Roxb.) 
The  leaves  when  chewed  have  a  pungent  taste  something  like 
cassia  bark ;  their  odour  when  crushed  is  disagreeable. 

Chemical  composition. — Liborius  has  analysed  the  root  in  the 
Dorpat  Laboratory,  finding  in  it  13*51  per  cent,  of  ash  and  ]'87 
per  cent,  of  Rhinacanthin,  a  quinone-like  body,  besides  the 
ordinary  constituents  of  plants. 

Rhinacanthin  is  a  dull  cherry-red  resinous  substance,  which 
contains  no  nitrogeUi  and  does  not  reduce  copper  solution.  It 
seems  to  be  related  to  chrysophanic  and  frangulic  acids.  Two 
ultimate  analyses  gave  a  mean  of  carbon  67*65  per  cent.,  hydro- 
gen 7'36  per  cent.  The  formula  C'*H"0*  corresponds  with 
67*20  C  and  7*20  H.  Its  presence  in  the  plant  is  said  to  be 
limited  to  certain  intercellular  spaces  occurring  in  the  bark, 
the  cellular  tissue  of  this  part  appearing  to  be  filled  with  an 
intensely  red  substance,  supposed  to  consist  of  a  compound  of 
rhinacanthin  with  an  alkali.  It  is  obtained  by  exhaustion  of  the 
powdered  root  fibres  with  absolute  alcohol.  Rhinacanthin  has 
the  peculiarity  of  forming  with  bases  beautiful  red  compounds 
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that  are  easily  decomposed  by  certain  neutral  solvents,  such  a« 
petroleum  spirit,  which  dissolves  the  rhinacanthin  and  assumes 
a  yellow  colour.  {Phann.  Zeiteh.  f.  RussL,  Feb.  1881 ;  Tear 
Book  of  Pharm.,  1881,  p.  197.) 
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LIPPIA  NODIFLORA,  ^'VA. 

-pig.— Wight  III.,  t.  173  b,flg.  2,  and  Ic.,t.  UGSj  Sibth.  Fl. 
Gr.,  I.  553;  Lam.  Hi.,  f.  17. 

Hab.— Throughout  India  and  Ceylon.     The  herb. 

Fer«acM/ar.— Bukkan  (Hind.),  Bhui-okra  (Beng.),  Batolia, 
Vakkan  {Mar.),  Ratavalio  [Guz.),  Poddtalai  {Tarn.),  Bokenaku 
(Tel.). 

History,  Uses,  &c.— According  to  Ainslie,  the  Sanskrit 
name  is  Vasira,  but  the  Nighantas  do  not  mention  any  plant 
bearing  this  name,  ^raftr,  with  the  synonym  of  Vasuka  occurs, 
however,  in  Sanskrit  literature,  as  the  name  of  a  plant.  L. 
nodiflora  is  considered  by  the  Hindus  to  be  febrifuge  and 
diuretic,  and  is  administered  in  gonorrhoea  combined  with 
cumin  seed.  Locally  it  is  applied  in  the  form  of  paste  to 
promote  suppuration.  The  author  of  the  Makhzan-el-Adwiya 
describes  it  under  the  name  of  Bukkan  as  hot  and  dry ;  he  states 
that  an  infusion  is  useful  in  the  febrile  stage  of  colds,  and 
that  it  is  diuretic  and  useful  in  lithiasis.  A  poultice  composed 
of  the  fresh  plant  is  a  good  maturant  for  boils. 

AinsUe  has  the  following  notice  of  it :  "  The  tender  stalks 
and  leaves,  which  are  in  asHght  degree  bitter,  the  native  practi- 
tioners prescribe,  when  toasted,  in  infusion,  in  cases  of  children's 
indigestions,  to  the  extent  of  two  ounces  twice  daily;  it  is  also 
sometimes  ordered  as  a  drink  for  women  after  lying-in.  Tb« 
plant  is  a  native  of  Southern  Italy  and  Sicily,  as  well  as  India, 
and  has  at  different  times  had  very  different  appellations  bestowed 
m.— 8 
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on  it,  it  being  the  Blairia  nodiflora  of  Gaertner,  the  Zapania 
nodiflora  of  Lamarck,  and  the  Vervena  capiiata  of  For- 
skahl.  The  stem  is  herbaceous,  creeping,  from  3  inches  to  a 
foot  in  length,  sub-divided,  rounded,  marked  with  lines,  and 
smooth.  The  spike  is  terminating,  roundish,  composed  of  small 
whitish  or  rose-coloured  flowers;  it  has  two  seeds,  roundish, 
flatter  on  one  side  than  the  other."  [Materia  Indica,  Vol.  II., 
p.  313.) 

VERBENA  OFFICINALIS,  Linn, 

Fig.— Hayne  PL  Off.  5,  i.  42;  Sweet  Bnt.    Fl    Oard,   iiL, 
t.  202.     Vervain  (Eng.),  Verveine,  Herbe  sacrfe  (Fr.). 

Hab, — Himalaya,  Bengal  Plain,  and  Persia.     The  herb. 

Vernacular. — Pamdkh  [Hind,),   F^ristariun     or  Baristariun 
(Ind.  Bazars), 

History,  Uses,  &C, — Vervain  is  the  ft€pi<rr(ptd>v  or 
iripurr€pio9  of  the  Greeks;  the  word  signifies  "a  dovecote,**  and 
the  plant  was  so  named  because  doyes  were  supposed  to  be 
particularly  fond  of  it  It  was  also  called  Itpofiardvri  or  "holy 
wort,  *'  because  it  was  used  in  sacrifices,  purifications,  and  as  an 
amulet.  Dioscorides  states  that  the  leaves  of  the  Verbena 
have  a  reputation  as  a  local  sedative  and  vulnerary.  Pliny 
(25,69)  says: — "Among  the  Romans  there  is  no  plant  that 
enjoys  a  more  extended  renown  than  Hierabotane,  known  to 
some  persons  as  Peristerion,  and  among  us  more  generally  as 
Verhenaca.  It  is  this  plant  that  we  have  already  mentioned 
(22,  3)  as  being  borne  in  the  hands  of  envoys  when  treating 
with  the  enemy,  with  this  that  the  temple  of  Jupiter  is  cleansed, 
with  this  that  houses  are  purified  and  due  expiation  made. 
There  are  two  varieties  of  it :  the  one,  that  is  thickly  covered 
with  leaves  (V.  mpina)  is  thought  to  be  the  female  plant ;  that 
with  fewer  leaves  (  V.  offichuilis),  the  male."  Pliny  then  notices 
the  ridiculous  superstitions  of  the  Magi  in  reference  to  the 
plant,   and   remarks  that  the  plant  bruised  in  wine  is  used  as 
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a  remedy  for  the  stings  of  serpents.  De  Gubernatis  states 
that  Verbena  was  held  in  much  the  same  estimation  among  the 
Romftns  as  Kusa  grass  and  the  Tulasi  plant  among  the  Hindus. 
It  bore  numerous  synonyms,  such  as  Tears  of  Isis,  Tears  of 
Juno,  Mercury's  Blood,  Demetria,  Cerealis,  &c.  In  the  Middle 
Ages  Verbena  was  held  in  high  estimation  by  the  Christian 
priesthood.  Pipemo  {De  Magicis  Affedibns,  Napoli,  1635) 
states,  on  the  authority  of  Savonarola,  that  **  Verbena  manducata 
non  permittit  per  septem  dies  coitum  "  It  was  considered 
to  be  a  purifying  herb  which  enforced  chastity.  In  Sicily 
it  is  used  as  a  charm  to  cure  diseases  at  the  present  day  along 
with  fennel.  The  following  is  the  prayer  used  in  curing 
polypus  with  it: — 

Zittu,  Lucia,  non  lacrimari, 

Scinni  ni  hi  me  ortu  (come  into  ray  garden] 

Scippa  pampini  di  brivina  e  Onocchiu 

(Gather  the  leaves  of  Verbejia  and  fennel) 

Gcu  li  to  mano  la  chiantasti  (tbou  hast  planted  it), 

Gcu  li  to  pedi  la  scarpisast  (thou  bast  trodden  upon  it) ; 

La  testa  di  lu  purpn  (polypus)  oci  scacciasti, 

S'iddu  h  sanga  sfissira  (will  melt  away) 

S'iddu  e  purpu  a  mori  va. 

The  exopciser  then  makes  three  signs  of  the  cross  on  the 
polypus  with  a  clove  of  garlic.  In  some  parts  of  Piedmont 
the  people  believe  that  rubbing  the  palm  of  the  hand  at  sunset 
with  Verbena  will  ensure  the  goodwill  of  the  first  person  whose 
hand  they  grasp. 

In  England  Vervain  (ferfaen)  was  used  by  the  Druids  .in 
their  sacred  rites,  and  was  gathered  by  them  with  much  the 
same  ceremonies  as  the  mistletoe.  In  Egypt  it  was  sacred  to 
Isis.  In  Europe  it  has  been  extolled  as  a  remedy  for  most 
diseases,  but  is  now  generally  considered  to  have  only  slighc 
febrifuge  and  astringent  properties.  Quite  recently  G.  Ricci 
{Lo  SperifnentaUt  1890,  Vol.  LXVI.,  p.  483)  has  again  drawn 
attention  to  the  plant,  which  he  states  has  febrifuge  properties. 
The  root  is  still  sometimes  worn  as  a  necklace  against  the  king's 
evil  by  the  peasantry. 
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Mahometan  physicians  describe  Verbena  under  the  Arabic 
nameof  Rai-el-ham6m(j«U«Mj^j  )  or  as  Fdristariun  or  Bdris- 
tariun  corruptions  of  the  Greek  frcpicn-cpiov.  They  state  that  it 
is  tonic  and  astringent,  useful  in  paralysis  and  amenorrhoea, 
and  that  a  plaster  of  the  leaves  promotes  the  healing  of  wounds. 
An  ointment  is  recommended  for  swellings  of  the  womb,  and  a 
vinegar  in  skin  diseases.  In  Persia  it  is  called  Grao-mashang 
and  Div-mashang  "fairies  pea."  According  to  Stewart,  it  is 
used  as  a  tonic  and  febrifuge  in  the  Punjab.  In  Cochin-China 
it  is  known  as  Co-roi-ngua,  and  is  considered  useful  in  nervous 
complaints  and  as  a  deobstruent  in  dropsy.  (LoureirOy  Floi\ 
Coch.  Chin.  <:.,  p.  27.) 

Callicarpa  lanata,  Li*fn.,  Bedd.  A^al  PL  21,/.  6; 
Wpht  IlLy  t.  173  h,  f.  5,  and  Ic,  t  1480;  Wu>ede,  HorL  MaL 
iv.y  t,  60,  is  a  tree  of  the  Deccan  Peninsula,  the  Circars,  and 
Ceylon,  which,  though  not  noticed  by  Sanskrit  medical  writera, 
has  a  popular  reputation  on  account  of  its  mucilaginous  and 
emollient  properties.  It  is  also  subaromatic  and  bitter.  Rheede 
states  that  the  leaves  boiled  in  milk  are  used  as  a  wash  for 
aphtha)  of  the  mouth,  and  that  the  bark  and  root  boiled  in 
water  yield  a  decoction  which  is  used  to  lessen  febrile  heat  and 
remove  hepatic  obstruction  and  herpetic  eruptions.  Ainslie 
records  the  use  of  the  plant  as  an  emollient  by  the  Javanese  and 
as  a  diuretic  by  the  Malays.  Dr.  G.  Watt  {DicL  Econ.  Prod, 
Ind.)  on  the  authority  of  Dr.  Trimen,  states  that  the  leaves, 
roots,  and  bark  are  used  by  the  natives  of  Ceylon  in  skin  diseases. 
C.  la)'.ata  is  from  20  to  40  feet  in  height,  the  young  branches  are 
cinnamoneous,  shaggy  and  woolly,  the  leaves  4  to  8  inches  long, 
ovate  lanceolate,  stellately  tomentose  beneath  ;  if  the  tomentum  is 
removed,  numerous  oil  glands  are  visible.  Both  leaves  and  bark 
are  ft  intly  aromatic  and  bitterish ,  and  afford  much  mucilage  when 
boilel.  The  vernacular  names  are  Bastra  (Hind,),  Masandari 
(Ben;.),  Koa<-komal  (Tarn.),  Iswar,  Moras,  Fondi-karavati 
(May.),  Tondi-tcragam  {\fai.).  Rheede  states  that  the 
Portiguese  call  the  plant  Folhas  da  raspa  Macho,  and  the 
Dutch  Groot   Ttijf'hlad. 
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TECTONA  GRANDIS,  Linn./. 
Fig.— Boxb.    Cor.  PL  1,    10,  ^.  6;  Brand  For.   Fl.,  354, 
t  44;  Bedd.    Fl.  8ylv.,    t.  250;  BJieede   Hort.   Mai.  is.,  t.  27. 
Teak  tree  {Eng.). 

Hab. — 'W.  Deccan  Peninsula,  Central  India,  Burraah. 
The  wood,  fruit,  and  tar. 

Fi?r»acw/ar. —Sagdn  (Hind.),  Segun  (Beng.),  S^g,  Sagw^n 
{Mar.),  Tekku-maram  (Tarn.),  Teku-mdnu  [Tel.),  Tegu  (Can.), 
Sagacli  {Ghuz.). 

History,  Uses,  &C.— The  teak  tree  is  the  Sdka  of 
Sanskrit  writers  and  the  Saj  of  Arabic  and  Persian  books  on 
Indian  Materia  Medica.  The  natives  recommend  a  plaster  of 
the  powdered  wood  in  bilious  headaches  and  for  the  dispersion 
of  inflammatory  swellings ;  taken  internally  in  doses  of  90  to 
200  grains  it  is  said  to  be  beneficial  in  dyspepsia  with  burning 
pain  in  the  stomach  arising  from  an  overflow  of  bile,  also  as  a 
vermifuge.  The  charred  wood  quenched  in  Poppy  juice* 
and  reduced  to  a  smooth  paste  is  applied  to  swellings  of  the 
eyelids,  and  is  thought  to  strengthen  the  sight.  The  bark  is 
used  as  an  astringent,  and  the  oil  of  the  nuts,  which  is  thick 
and  has  an  agreeable  odour,  is  used  for  making  the  hair 
grow  and  removing  itchiness  of  the  skin.  ( Makhzan-el-Adrnt/a, 
article  "Sdj.")  Rbeede  states  that  from  the  young  leaves  a 
purple  dye  is  prepared.  This  colour  is  due  to  the  reaction  of 
alkalies  upon  a  crimson  body,  soluble  in  ether,  which  is  contained 
in  the  leaves ;  it  forms  soluble  compounds  with  lead  and  barj'^ta. 

Endlicher  states  that  the  flowers  are  diuretic ;  this  is  confirmed 
by  Gibson,  who  says  that  the  seeds  have  a  similar  property ;  in 
two  cases  he  saw  marked  diuresis  foUow  the  application  of  an 
epithem  of  the  bruised  fruit  to  the  pubes.     In  the  Pharfnacopceia 

•  The  word  used  in  the  Makhzan  is  Mimitha,  an  Arabic  name  for  the 
Argemone  of  the  Greeks  and  Romans.  Two  kindsof  M^mitha  are  described 
by  Arabic  and  Persian  writers— one  with  red  flowers,  the  other  with  yellow. 
(Oonf.  Dios.  ii.,  168,  169.)  In  India  Argemone  metrieana  is  ifted  for 
Hioiitha. 
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of  India  a  paste  made  from  the  powdered  wood  is  said  to  allay 
the  pain  and  inflammation  caused  by  handling  the  Burmese 
black  varnish  which  is  obtained  from  Melafiorrhcea  usitatisaima. 
Col.  Bumey  {Jaum.  Aaiat,  Soc.  of  Bengal,  Vol.  I.,  p.  170)  has 
published  some  interesting  remarks  on  its  use.  A  tar  is 
extracted  from  the  wood,  which  is  used  as  an  application  to  the 
sores  of  draught  cattle  to  preyent  maggots  breeding.  As  a  rule 
white  ants  will  not  touch  teak  wood,  and  the  use  of  teak  wood 
tar  has  been  suggested  as  a  remedy  against  these  destructive 
pests.  The  wood  is  also  not  easily  affected  when  exposed  to 
damp  weather,  and  baskets  for  holding  orchids  are  commonly 
made  of  teak  in  Burmah  ;  while  orchids  are  also  preferably 
mounted  on  teak  blocks. 

At  a  meeting  of  the  Nilgiri  Natural  History  Society  in  1 887, 
Mr.  Lawson  showed  a  specimen  of  a  whitish  mineral  substance 
found  in  a  teak  tree  growing  in  the  Government  Plantation  at 
Nilambur.  This  peculiar  secretion  is  not  altogether  unknown 
to  officers  in  the  Forest  Department,  and  its  composition  has  on 
more  than  one  occasion  been  investigated  by  chemists. 

In  1870  the  fact  of  calcareous  masses  occurring  in  timber 
was  brought  to  the  notice  of  the  Asiatic  Society  of  Bengal  by 
Mr.  B.  V.  Stoney,  who  stated  (viih  P.  A.  S.  B.,  May  1870, 
p.  135)  that  many  trees  in  Orissa  had  pieces  of  limestone  or  cal- 
careous tufa  in  their  fissures,  but  principally  Asan  {Terminalia 
tomentosa,  W.  and  A.),  Swarm  (Zizt/phus  rugosa,  Lam.),  Sissu 
{ DaUergia  Sissu,  Roxb.),  and  Abnus  (Diospyros  melanoxylon, 
Roxb.). 

In  1880  Mr.  V.  Ball,  in  making  a  geological  survey  in  the 
Central  Provinces,  met  with  this  concretion,  and  thus  alludes  to 
it  in  his  '*  Jungle  Life  in  India  " ;  "  Some  white  marks  on  the  cut 
stumps  of  an  Asan  tree  caught  my  eye,  and  these  on  examina- 
tion proved  to  be  sections  or  laminae  of  calcareous  matter  which 
alternated  with  the  ordinary  rings  of  woody  growth.  The  rocks 
about  were  gneisses  and  schists,  and  I  could  discover  nothing  in 
the  soil  to  account  for  the  peculiarity.  In  some  cases  irregularly 
shaped  pieces  seven  inches  long  by  two  inches  thick    were 
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met  in  the  trunks  at  a  height  of  about  six  feet  from  the  ground. 
By  the  natives  the  lime  is  burnt  and  used  for  chewing  with;?aw. 
On  examination  it  was  foimd  there  was  no  structure  in  these 
masses,  which  would  justify  a  conclusion  that  they  had  been 
formed  by  insects.  Some  included  portions  of  decayed  wood 
and  seemed  to  be  cemented  together  by  the  lime." 

.  Major-General  Morgan,  late  Deputy  Conservator  of  Forests, 
Madras^  speaks  of  it  in  the  following  terms  in  his  "  Forestry  of 
Smdhern  Lidia  "  ;  "  It  is  a  curious  fact  that  in  the  Wynaad 
though  there  is  no  free  lime  in  the  soil,  yet  Teak  ( Tectona  gran- 
dts)  and  Blackwood  {Dalbergia  latifolia),  if  wounded  near  the 
ground,  contrive  to  absorb  large  quantities  of  lime.  It  may  be 
seen  encrusting  the  tree  on  the  surface  as  far  as  four  feet  in 
height,  from  three  inches  to  a  foot  in  width,  and  two  or  three 
inches  in  thickness-  The  lime  is  so  hard  that  it  destroys  cir- 
cular saws,  and  the  Carumburs  use  it  for  chewing  with  betel." 

Desciiption. — Trunk  erect,  growing  to  an  immense  size; 
bark  ash-coloured  and  scaly ;  branches  numerous,  spreading ; 
young  shoots  4-sided,  sides  channelled ;  leaves  opposite,  petioled, 
spreading,  oval,  a  little  scalloped,  above  scabrous,  below  covered 
with  whitish  rather  soft  down,  they  are  larger  at  a  distance 
from  the  flowers,  and  on  young  trees,  viz,,  from  12  to  24  inchog 
long  and  from  8  to  16  broad;  petioles  short,  thick,  laterally 
compressed ;  panicles  terminal,  very  large,  cross-armed,  divisions 
dichotomous,  with  a  sessile  fertile  flower  in  each  cleft,  the  whole 
covered  with  a  hoary,  farinaceous  substance;  peduncles  common, 
quadrangular,  sides  deeply  channelled,  angles  obtuse;  bracts 
opposite,  lanceolate,  two  at  each  sub-division;  flowers  smaU, 
white,  very  numerous;  calyx  and  corolla  oftener  six  than  five 
cleft;  nectary  very  small,  frequently  wanting,  stamens  often 
six ;  germ  superior,  round,  hairy,  4-cell6d,  with  one  ovule  in 
each  attached  to  the  axis;  stigma  2-oIeft, divided, obtuse,  spread- 
ing; drupe  within  the  enlarged,  inflated,  dry  calyx  obtusely 
4-sided,  woolly,  spongy  dry;  nut  exceedingly  hard,  4-celIed. 
(Boxb.)  The  wood  has  a  peculiar  aromatic  odour.  The  tar 
obtained  from  it  is  black  and  opaque  when  properly  made,  but 
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when  prepared  from  partly  dried  wood  it  is  mixed  with  the  sap 
and  forms  a  greyish  brown  emulsion.  The  seeds  are  of  the 
size  and  shape  of  Sesamum  seeds ;  they  are  very  oily,  but  the 
difficulty  of  extracting  them  from  the  nuts  would  make  the  oil 
very  expensive  ;  it  is  a  bland^  fatty  oil,  free  from  any  peculiar 
odour. 

Chemical  composition, — Abel  in  1854  showed  that  the  wood  of 
teak  frequently  exhibits  cracks  and  cavities  of  considerable 
extent  lined  with  a  whit«  crystalline  deposit  consisting  chiefly 
of  hydrocalcic  orthophosphate,  Ca  H  PO*,  11*0,  with  about  114 
per  cent,  ammonio-magnesium  phosphate.  {Chem.  So^'.  Qu.  J,  zv,y 
91.) 

This  white  deposit  in  the  wood  of  teak  has  also  been  examined 
by  Thorns,  who  found  it  to  consist  of  monocalcic  orthophosphate 
CaH  PO*  [Latidw.  Vermcfia,  SL  xxii.,  68;  xxiii.,  413.)  More 
recently  still  Professor  Judd  has  found  in  teak  a  specimen  of 
crystalline  apatite,  a  well-known  mineral  containing  a  large 
proportion  of  calcium  phosphate. 

"  The  formation  of  this  deposit  indicates  that  the  wood  itself 
must  contain  a  considerable  quantity  of  phosphoric  acid,  and 
the  analysis  shows  this  is  really  the  case,  as  the  ash  of  teak  wood 
is  composed  a«  follows : — 

CaO  MgO  FeO  K«0   Na*0   SiO*   SO*  P«0*   CO'    CI 
31-35  9-74   0-80   147    0-04  24-98  2*22  29*69  O'Ol  0-01 

The  percentage  of  carbon  and  hydrogen  are  higher  than  in 
most  woods,  and  this,  together  with  the  richness  in  calcium 
phosphate  and  silica,  may  perhaps  account  for  the  great  hardness 
of  teak."     ( Wath'  Diet.  Ch^mistrp,  3rd  Suppl,  p.  1894.) 

Mr.  D.  Hooper  says : — **  The  sample  from  Nilambur  was  in 
the  form  of  a  rounded  flattened  cake  about  ten  inches  in  diame- 
ter and  two  or  three  inches  in  thickness ;  dirty  white  in  colour, 
with  a  rough  gritty  surface.  A  sample  was  made  for  analysis 
by  breaking  off  portions  from  different  parts  of  the  cake  and 
reducing  the  whole  to  a  fine  powder.  The  powder  examined 
under  the  microscope  was  mainly  in  an  amorphous  condition 
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similar  to  prepared  chalky  with  a  dark-coloured  gummy  matter, 

and  a  small  quantity  of  crystalline  quartz  sand.  The  following 
is  the  composition : — 

Calcium  carbonate          70*06 

Tricalcic  orthophosphate           ...         ...  2'89 

Quartz  sand        ...         ...         ...         ...  9'76 

Organic  matter               14'30 

Moisture              3*00 


100-00 


The  analysis  shows  that  the  principal  compound  is  calcium 
carbonate,  and  the  concretion  approaches  nearer  the  chalk  or 
limestone  formation  than  that  of  the  apatite  or  phosphatic  found 
by  other  investigators.  An  examination  of  deposits  from  other 
trees  might  show  greater  difierences  than  these,  but  it  seems 
enough  has  been  done  to  prove  that  the  calcium  element  forms 
the  base. 

The  sand,  probably  blown  up  as  dust  and  made  to  adhere  by 
the  organic  matter^  is  a  mechanical  ingredient.  The  deposit 
contained  no  salts  of  sodium  or  calcium  soluble  in  water^  nor  any 
ammoniacal  compounds;  this  would  stand  to  reason,  as  the  heavy 
rains  to  which  this  district  is  subjected  would  scarcely  leave 
anything  soluble  on  the  trees. 

The  scanty  amount  of  lime  present  in  the  soil,  and  the  large 
amount  found  in  the  tree,  show  what  an  enormous  quantity  must 
have  been  taken  up  by  the  sap.  I  have  shown  elsewhere  that 
a  full-sized  cinchona  tree  contains  about  10  ounces  of  lime  (as 
slaked  lime),  not  concentrated  by  abnormal  development  in  one 
place,  but  distributed  in  all  its  parts.  A  teak  tree  from  its 
size  and  ash  contents  would  have  a  much  larger  supply  than  a 
cinchona,  and  yet,  it  seems,  is  able  to  excrete  it  in  some  abun- 
dance. In  what  manner  this  takes  place  is  not  easy  to 
determine.  The  calciimi  enters  the  plant  in  a  soluble  form  as 
sulphate.  The  calcium  unites  with  oxalic  and  other  acids  and  is 
precipitated,  while  the  sulphuric  acid  parts  with  its  sulphur  to 
form  organic  compounds.  A  wound  in  the  tree  is  liable  to 
III.— 9 
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render  these  processes  abnormal  by  causing  the  vegetable  acids 
to  ferment  by  exposure  to  the  air  and  to  yield  carbonic  acid  as 
one  of  the  products,  and  this  meeting  with  the  calcium  in  the 
ascending  sap  exuding  from  the  wound  might  convert  it  into 
an  insoluble  calcium  carbonate  which  would  harden  in  the 
cavity  of  the  tree  and  form  the  deposit."  {A  paper  read  at  a 
Meeting  of  the  Nilgiri  Natural  History  Society,  Ootacamundy 
November  Hth,  1887.) 

Teak  wood  yields  on  distillation  with  water  an  opalescent 
distillate  impregnated  with  resinous  matter,  but  no  trace  of 
essential  oil  could  be  obtained  when  operating  with  126  lbs. 
of  fresh  sawdust  from  Indian  teak.  For  the  extraction  of  the 
tar  two  earthen  pots  were  used  luted  together;  the  upper  with 
a  perforated  bottom  contained  the  wood  in  chips ;  the  product 
was  a  rathefr  liquid  black  tar  having  much  the  odour  of  coal 
tar.  One  pound  of  the  sawdust  exhausted  with  alcohol  yielded 
a  resinous  extract,  which,  after  having  been  well  washed  with 
hot  water,  weighed  half  an  ounce ;  the  resin  is  black,  and  has 
the  peculiar  odour  of  the  wood. 

The  late  E.  Romanis  {Jn.  CJiem.  Soc.,  3-11-87)  found  that 
alcohol  extracts  a  soft  resin  from  teak  wood,  but  no  oil  or  varnish. 
On  distilling  the  resin  he  obtained  a  crystalline  substance  which 
ho  also  found  to  be  present  in  considerable  quantity  in  the 
tar  resulting  from  the  destructive  distillation  of  teak.  The 
analyses  which  he  has  made  of  the  crystals  point  to  the  empirical 
formula  0^  H^®  0 ;  on  oxidation  with  nitric  acid  they  yield 
what  appears  to  be  a  quinone  of  the  formula  C^^H^^O*. 

PREMNA  INTEGRIFOLIA,  Linn. 

Fig. — Wight  Ic.,  t.  1469 ;  Bumph.  Herb.  Amb.  Hi.,  t.  134. 

Hab. — Coasts  of  India  from  Bombay  to  Malacca,  Silhet, 
and  Ceylon.    The  leaves  and  root. 

Vema/Mlar. — ^Arani,  Ganiari  {Hind.),  Bhut-bhiravi  (Beng.), 
Munni  (7am.),  Ghebu-neUi,  Pinna-nelli  {Tel),  Arani  (Mar.), 
Takkil^,  Taggi  ((?at».),  Mothi-arani  (Ghiz.). 
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History,  UseSy  &C. — This  shrub,  in  Sanskrit  Arani, 
Haiimantha,  Agni-mantha,  and  Yahnimantha,  '' producing  fire 
by  friction/'  is  so  named  on  account  of  its  wood  being  one  of 
those  used  to  obtain  the  sacred  fire.  Gamble  states  that  in 
Sikkim  the  hill  tribes  habitually  make  use  of  the  wood  of 
P.  latifolia  and  P.  mucronata  for  obtaining  fire.  Of  the  two 
pieces  of  wood  used  by  the  Hindus  for  this  purpose,  the  lower  or 
soft  wood  is  called  in  Sanskrit  Adhar&rani,  and  the  upper  or  hard 
wood,  with  which  friction  is  made,  is  called  the  Pramantha ; 
they  are  considered  to  be  symbolical  of  the  Yoni  and  ITpastha 
(organs  of  generation). 

In  the  Nighantas  Arani  is  described  as  hot,  an  expellant  of 
phlegm  and  wind. 

Its  root  is  one  of  the  ingredients  of  the  Dasamula,  and  the 
leaves  are  a  popular  remedy  in  the  exanthematous  fevers. 
Ainslie  states  that  the  root  has  a  warm  bitter  taste  and  agreeable 
smell,  and  is  prescribed  in  decoction  as  a  gentlo  cordial  and 
stomachic  in  fevers.  Bheede  calls  the  plant  Appel,  and  notices 
the  use  of  a  decoction  of  the  leaves  for  flatulence.  Ainslie  also 
remarks  that  it  is  the  Folium  hirci  of  Rumphius  and  that 
Burman  calls  it  Oo)mutia  corymbosa  and  Herman  Sambuem 
odorata  aroniatica.  In  Ceylon  it  is  known  as  Maha-midi  or  Midi- 
gas8.  Atkinson  states  that  the  leaves  rubbed  with  pepper  are 
administered  in  colds  and  fevers,  and  that  externally  a  decoction 
of  the  whole  plant  is  used  in  rheumatism  and  neuralgia. 

Description. — A  large  shrub  or  small  tree,  blossoming 
in  the  rainy  season.  Trunk  short ;  branches  numerous,  often 
procumbent  and  rooting ;  bark  smooth,  dark  brown,  leaves  oppo- 
site, petioled,  cordate,  serrate  on  the  anterior  margins,  acute 
pointed,  smooth  on  both  sides,  from  1  to  6  inches  long  and  from 
1  to  3  inches  broad;  flowers  in  corymbs,  terminal  or  between 
two  branchlets,  primary  divisions  opposite,  the  last  2-forked, 
flowers  minute,  numerous,  of  a  pale  greenish-white ;  berries 
black,  the  size  of  a  pea.  The  plant  has  an  agreeable  aromatic 
odour  and  an  acidulous  and  astringent  taste. 
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Chemical  composUion. — The  root-bark  of  this  plant  afforded  a 
yellowisli-brown  powder  giving  an  orange-brown  tincture  with 
alcohol.  The  tincture  when  evaporated  left  a  reddish-coloured 
tasteless  resin  and  some  extractive  matter.  The  resin  was  solu- 
ble in  ether  and  in  alkaline  liquors ;  from  the  latter  solution  it 
was  precipitated  in  greyish-brown  flocks  by  acids.  Warmed 
with  soda^  the  resin  evolved  an  odour  of  lemon  similar  to  that 
of  Samala  resin ;  heated  with  sulphuric  acid  a  transient  purple 
colour  was  developed  and  a  fragrant  odour  evolved.  It  showed 
no  disposition  to  crystallize.  The  watery  solution  of  the 
alcoholic  extract  had  a  sweetish  taste  in  small  quantities  and  was 
nauseous  in  larger  quantities.  It  contained  a  bitterish  amor- 
phous alkaloid^  a  substance  reducing  Fehling's  solution,  and  an 
astringent  body,  striking  a  green  colour  with  ferric  chloride, 
but  giving  no  precipitates  with  gelatine.  The  alkaloid  gave  no 
distinct  colour  reactions  with  the  strong  mineral  acids. 

PREMNA  HERBACEA,  Roxb. 

Fig. — Grif.  Ic,  t.  447,  lower  figure ;  Ferguson^  PamphL, 
Colombo,  1887. 

Hab, — Sub-tropical  Himalaya  and  South  Deccan  Penin- 
sula.   The  root. 

Vernacular. — Bharangi  (Hind.),  Bdmanhati  (Beng.),  Shirutek 
(Tarn.),  Gandu-bdrangi  (Tel.)^  Bhfiranga-mdla  (Mar.),  Gantu- 
bhfirangi,  Niyityaga  (Can.),  Kanta-bhdranni  (MaL),  Barang 
(Guz.). 

History,  Uses,  &c.— This  plant  is  frequently  con- 
founded with  Clerodendron  serratum,  Spreng.,  the  roots  and 
stems  of  which  are  sold  under  the  .name  of  BhcLrangi.  In 
Sanskrit  Bharangi  bears  the  names  of  Bhfirgi,  Brahmayashtika, 
Hangika,  Bringa-ja,  and  Vardhaka,  and  is  described  in  the 
Nighantas  as  hot,  bitter,  pungent,  and  digestive ;  a  remover  of 
dropsy,  cough,  phlegm,  asthma,  fever,  and  rheumatism.  The 
juice  of  the    root   is  given  with   the    juice    of  ginger  and 
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wsLna  water  in  asthma,  and  it  enters  into  the  composition  of 
several  compound  decoctions  for  diseases  of  the  lungs.  A 
confection  called  Bhargi-guda  is  prepared  with  a  decoction 
of  the  root,  and  the  ten  drugs  called  Dasamuia,  chebulic 
myrobalans,  treacle,  and  aromatics.  An  oil  prepared  with  the 
root  is  recommended  for  external  application  in  the  marasmus 
of  children.     (Chakradatta.) 

The  properties  of  P.  herbacea  agree  much  more  nearly  with 
those  attributed  to  Bh&rangi  in  the  Nighantas,  than  do  those 
of  Clerodendron  aerratumy  although  the  latter  plant  is  at  the 
present  time  in  use  as  Bhdrangi  throughout  the  greater  part  of 
India.  Dutt  attributes  the  drug  to  0.  Siphonanthua,  but  the 
samples  we  obtained  from  Bengal  consisted  of  the  stems  of 
C,  aerratum.  Bombay  was  formerly  supplied  from  the  Circars 
with  P.  herbacea,  but  now  uses  C.  ae^Tatum.  Although  the  root 
of  P.  herbacea  has  been  known  from  ancient  times,  it  is  only 
within  the  last  few  years  that  its  botanical  origin  has  been 
identified.  It  was  exhibited  at  the  Madras  Exhibition  of  1855, 
under  the  name  of  Gantu  Bharangi,  among  several  chemical 
and  pharmaceutical  products.  It  is  mentioned  in  Sir  Walter 
Elliot's  Flora  Atidhrica^  published  in  1859,  and  referred  to  an 
unknown  species  of  Clerodendron,  which,  he  says,  might  be 
called  acaulia  ;  the  plant  is  there  said  to  grow  about  Lammasingi 
to  the  west  of  Yizagapatam,  whence  it  is  exported  to  Madras 
and  Bombay  to  the  amoimt  of  several  thousand  rupees  yearly. 

W.  Ferguson  in  1861  identified  the  Gantu  Bharangi  of  South- 
em  India  with  P.  herbacea,  and  in  a  pamphlet  published  at 
Colombo  in  1887  gave  a  figure  of  the  plant  and  its  root. 

Description. — A  small  undershrub  ;  flowering  branches 
1 — i  inches,  springing  up  after  the  jungle  fires.  Leaves  4  by 
2 — 3  inches,  obtuse*  mature  microscopically  dotted  above, 
minutely  deciduously  pubescent  beneath,  nerves  5  pair. 
Corymbs  1^  inch  in  diameter,  pubescent,  somewhat  dense; 
peduncle  0—1^  inch.  Calyx  ^  inch,  closely  pubescent ;  lobes 
ovate,  obtuse.  Corolla  ^  inch,  greenish-white,  hairy  in  the 
throat,  4f-lobed,  obscurely  2-lipped.    Drupe  {  inch  in  diameter. 
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globose.  Boots  about  as  thick  as  a  crowquill  with  numerous 
ahnost  globular  woody  knots. 

Chemical  composition, — The  constituents  of  this  root  resemble 
to  a  great  extent  those  found  in  P.  integrifolia.  An  orange- 
brown  acid  resin  soluble  in  ether,  alcohol  and  alkaline  solutions, 
and  traces  of  an  alkaloid  are  the  most  important.  There  is  a 
quantity  of  starch  in  the  root,  and  an  entire  absence  of 
astringency. 

Premna  tomentosa,   Willd.,    Wight  Ic,    t.   1468, 

Naguru-chettu  ( Tel.],  Pedanganeree,  Kollay-cottaynellay  (Tarn.), 
is  used  medicinally  in  Southern  India.  Dr.  P.  S.  Mootooswamy 
states  that  the  leaves  are  diuretic,  and  are  given  internally  and 
applied  externally  in  dropsy.  An  infusion  of  10  drachms  of 
the  leaves  and  2  drachms  of  coriander  in  ten  ounces  of  boiling 
water  has  been  used  by  him  with  advantage  in  acute  dropsies. 

Dr.  Mootooswamy  has  seen  the  natives  using  the  leaves  soaked 
in  goat's  urine  or  in  onion  juice  for  dropsy ;  sometimes  chebulic 
myrobalans  are  added  if  the  bowels  are  costive. 

GMELINA  ARBOREA,  Linn. 

Pig,—Boxb.  Cor.  PL  m.,  t.  246;  Wight  Jc,  t.  1470  ;  BedcL 
Fl.  Sylv.,  t.  253;  Rheede,  Eort.  Mai.  L,  t.  41. 

Hab. — Deccan  Peninsula,  and  Ceylon  to  N.-W.  Himalaya. 
The  root  and  fruit. 

Vernacular. — Kambhdri^  Gumhir,  Shevan  (JSVmL),  Gamari 
[Beng.\  Shivani,  Shevana  (Mar,\  Shivannigida  {Can),  Gumadi 
(Tam.)y  Gximar-tek,  Peddagomru  [Tel.)y  Kumbulu  (MaL), 
Shewan  (Oaz,). 

History,  Uses»  &C.^In  the  Nighantas  this  tree  bears 
the  Sanskrit  names  of  Ghambhdri,  Sripami,  E^smari,  &c.  The 
root  is  described  as  bitter,  tonic,  stomachic,  laxative,  and  useful  in 
fever,  indigestion,  anasarca,  &c.  It  is  an  ingredient  of  the  Dasa- 
mula,  or  "  ten  roots,"  and  is  therefore  much  used  in  a  variety 
of  diseases.    Bangasena  says  that  Gambhari  root  taken  with 
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liquorice,  honey,  and  sugar  increases  the  secretion  of  milk.    The 
fruit  is  bitter-sweet  and  cooUng,  and  enters  into  the  composition 
of  several  cooling  decoctions  which  are  recommended  for  fever. 
The  foUowingis  an  example :  Take  of  the  fruits  of  G.  arborea 
and  Grewiaasiatiea  (parushaka),  Uquorice  root,  red  sandal  wood 
and  the  root  of  Andropogon  muricatm  (ushira),  equal  parts,  in  all 
twotol&(360  grains),  water  thirty-twotolfo,  and  boil  tiU  r^uced 
to  one  half.  (Ohakradatta,  quoted  by  Dutt,  Hind.  Mat.  Med., 
p.  218).    The  juice  of  the  young  leaves  is  used  as  a  demulcent 
in  gonorrhoea,  cough,  &c.,    alone  or   with    other   demulcents 
(Pharmaeopcsia  of  India,  p.  164).    The  bark  of  the  tree  is  used 
by  arrack  manufacturers  in  the  Madura  district  to  regulate 
the  fermentation  of  toddy. 

The  wood  of  this  tree  on  account  of  its  lightness  and  tough- 
ness is  much  valued  for  carriage-building  and  aU  ornamental 
work;  it  is  Hght  yellow  with  a  reddish  heart  wood,  close  and 
even-grained,  easily  worked,  and  readily  takes  paint  or  varnish 
At  the  Government  Medical  Store  Depdt  Workshops  it  has 
been  found  to  be  the  best  wood  for  making  artificial  limbs 
stethescopes,  &c.  It  turns  well.  Weight  30  to  40  lbs.  per 
cubic  foot.  '  *^ 

Description.—An  unarmed  tree,  sometimes  attaining  60 
feet,  deciduous,  flowering  with  the  young  leaves.  Leaves  9  by 
6  inches,  more  or  less  acuminate,  entire,  mature  glabrate  above 
stellately  hairy  beneath;  petiole  3  inches,  top  glandular! 
Panicles  often  one  foot  in  length,  terminal;  bracts  i  inch- 
flowers  numerous.  Calyx  ^  inch,  teeth  very  smaU  or  obsolete' 
Corolla  brownish-yellow,  upper  Kp  shortly  bifid,  longer  than  the 
lower.  Drupe  i  inch,  ovoid,  usuaUy  2  to  I  seeded.  The  roots 
have  a  light  brown  bark  and  yeUowish  wood,  which  is  light 
and  tough ;  they  have  a  bitterish  mucilaginous  taste.  The  fruit 
is  bitter-sweet  and  mucilaginous. 

Chemical  composUion.—Tha  root  reduced  to  fine  powder  lost 
8-39  per  cent,  at  100°C.    The  ash  amounted  to  14-41  per  cent. 
and  was  free  from  any  trace  of  manganese.  ' 
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On  analysis  the  following  results  were  obtained : — 

Petroleum  ether  extract  1*80  per  cent. 

Ether  „        '21    „      „ 

Alcoholic  „        4*274,,      „ 

Aqueous  „         ...     19'560  „      „ 

The  petroleum  ether  extract  consisted  of  a  yellow  viscid  oil, 
with  slight  siccative  properties.  On  standing,  white  grains 
separated,  which  were  non-crystalline  when  examined  micros- 
copically. In  alcohol  the  extract  was  partly  soluble:  no 
alkaloid  was  present.  The  ether  extract  was  yellowish-white, 
and  contained  a  trace  of  oil ;  it  gave  no  reaction  with  ferric 
salts :  in  addition  to  resins  a  trace  of  benzoic  acid  was  present. 

The  alcoholic  extract  was  yellow  and  brittle ;  with  water  a 
turbid  mixture  was  obtained,  which  had  a  bitter  taste.  In 
addition  to  resins  a  trace  of  an  alkaloidal  principle  was  detected. 

The  aqueous  extract  was  sweetish  and  slightly  bitter,  and 
easily  reduced  Fehling's  solution  on  boiling. 

The  fruit  contained  butyric  acid,  with  a  trace  of  tartaric  acid, 
a  trace  of  astringent  matter  giving  a  greenish  coloration  with 
ferric  chloride,  an  alkaloid,  and  a  white  principle,  non-crys- 
tallino,  and  neutral,  with  resin  and  saccharine  matter. 

The  alkaloids  present  in  the  fruit  and  in  the  root  appear  to 
be  identical.  The  amount  present  in  each  case  was  very  small, 
not  exceeding  a  trace. 

Several  species  of  Ghnelina  are  sometimes  used  as  demulcents. 

G.  asiatica  affords  the  Badix  Deiparce  or  Baia  madre  de 
Deo8  of  the  Portuguese.  Rumphius  {Sort  Amb.,  i.,  p.  129) 
relates  that  formerly  its  roots  were  dug  only  on  St.  Mary's 
day,  and  that  only  those  roots  which  turned  towards  the  north 
were  selected  for  use.  It  was  in  great  request  in  Goa  as  an 
antidote  to  every  poison,  and  a  remedy  for  every  disease  in 
former  days.  The  roots  are  slightly  bitter,  astringent,  and 
aromatic.  Loureiro  says: — **  Valent  in  doloribus  articulorum, 
etaSectibus  nervorum,  radix  interne  sumpta;  folia  exteme 
applicata."  {Flor.   Cochin-Ohin.,  ii.,  p.  376.)    The  Tamil  name 
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is  NUnc/mal,   and   the    Telugu   Nela-gumadi,     {Aimlie^    Mat, 
Ind.,  ii.,  p.  240.) 

VITEX  NEGUNDO,  Linn, 
Fig. —  Wlyht  Ic,  L  519  ;  Rheede,  Sort.  MaL  iu,  L  12. 

VITEX  TRIFOLIA,  Linn. 
IPig.—Bot.  Mag,,  t  2187  ;  Rheede,  HoH.  MaL  iL,  L  IL 

Hab. — Throughout  India  and  Ceylon.  The  leaves,  root, 
and  fruit. 

VenuicuIw\-^Siimhh6\\i,  Nisinda  (Hind.),  Nisinda  {Be/ig,), 
Vanai,  Nigudi,  Lingur  {Mar,),  Vellai-uochi,  Nir-nochi  {Ta/n.)t 
Telia- vavili,  Niru-vavili  (TeL),  Nochi,  Nirnochi  [MaL),  Lakki, 
Kare-lakki  (Can,),  Niguri  {Gaz.), 

History,  Uses,  &C» — These  two  shrubs,  the  properties  of 
which  appear  to  be  identical,  are  described  by  Sanskrit  writera 
under  the  names  of  Nirgundi,  Sindhuvdra,*  Sephalika,  Sveta- 
pushpi,  Pushpanllika,  &c.  Two  varieties  are  recognise vl:  one 
with  pale  blue  flowers  {Svetapunhpi),  and  the  other  with  blue 
flowers  (Pushpaniii/cd).  Among  the  Tamils,  one  of  these  plants 
is  supposed  to  be  male  and  the  other  female,  and  for  this 
reason  they  are  usually  combined  together  in  their  pre- 
scriptions. In  the  Nighantas,  Nirgundi  is  described  as  cephalic, 
pungent,  astringent,  bitter  and  light ;  a  remedy  for  colic,  swell- 
ings, rheumatism,  worms,  leprosy,  dyspepsia,  phlegm,  and  boils. 

The  leaves  are  generally  used  as  a  discutient  fomentation  in 
sprains,  rheumatism,  swelled  testicles,  contusions,  &c.  The  root 
is  thought  to  be  tonic,  febrifuge,  and  expectorant,  and  the  fruit 
nervine,  cephalic,  and  emmenagogue. 

JIahometan  physicians  use  these  plants  as  substitutes  for 
Vifcx  Agnm-caatasi  the  fruit  of  which  is  imported  into  India  and 
sold  in  the  bazars  as  Sambhdlu-ke-bij. 

•  Sinduktt,  Siniluvara  or  Syandavarti,  from  beiug  used  to  preveut  a 
flow  of  humours,  is  probably  more  correct. 
III.— 10 
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V.  Negimdo  is  the  Lagondiom  of  Bumpliius^  who  states  that 
the  leaves  are  used  to  preserve  riee  and  clothes  from  insects 
and  to  drive  them  away ;  and  that  the  Javanese  women  make  an 
extract  from  it  which  they  use  as  a  carminative  and  emmena- 
^gue.  In  India  the  leaves  are  often  placed  between  the  leaves 
of  books  to  preserve  them  from  insects. 

V,  tfH/olia,  Linn.,  is  highly  extolled  by  Bontius.  (Diseases 
of  India,  p.  226.)  He  speaks  of  it  as  anodyne,  diuretic^  and 
ommenagogue,  and  testifies  to  the  value  of  fomentations  and 
baths  prepared  vrith  '  this  noble  herb/  as  he  terms  it,  in  the 
treatment  of  Beri-beri,  and  in  the  allied  and  obscure  affection, 
burning  of  the  feet  in  natives*  Of  F.  Negundo,  Fleming 
remarks  {Asiat,  Researches,  Vol.  XI.)  that  its  leaves  have  a 
better  claim  to  the  title  of  discutient  than  any  other  vegetable 
remedy  with  which  he  is  acquainted.  The  mode  of  application 
followed  by  the  natives  is  to  put  the  fresh  leaves  into  an 
earthen  pot  and  heat  them  over  the  fire  till  they  are  as 
hot  as  can  be  borne  without  pain;  they  are  then  applied 
to  the  affected  part,  and  kept  in  situ  by  a  bandage;  the 
application  is  repeated  three  or  four  times  a  day  until  the 
swelling  subsides.  Pillows  of  the  dried  leaves  are  sometimes 
used  to  lie  upon  for  cold  in  the  head  and  headache.  Dr.  Hov^ 
{1787}  states  that  the  Europeans  in  Bombay  call  it  the  fomen- 
tation shrub,  and  that  it  is  used  in  the  hospitals  there  as  a 
foment  in  contractions  of  the  limbs  occasioned  by  the  land  winds. 
In  the  Concan  the  juice  of  the  leaves  with  that  of  Maka  {Eclipta 
alba)  and  Tulasi  (Ocimum  sanctum)  is  extracted,  and  Ajwan 
seeds  are  bruised  and  steeped  in  it,  and  given  in  doses  of  six 
massas  for  rheumatism.  The  juice  in  half  told  doses  with  ghi 
and  black  pepper  is  also  given,  and  in  splenic  enlargement 
2  tolas  of  the  juice  with  2  tolas  of  cow's  urine  is  given  every 
morning.  A  very  interesting  account  of  the  treatment  of 
febrile,  catarrhal,  and  rheumatic  affections,  as  practised  by  the 
people  of  Mysore,  by  means  of  a  sort  of  rude  vapour  bath  pre- 
pared with  this  plant,  is  furnished  by  Dr.  W.  Ingledew. 
{Edin.  Med.  and  Surg.  Jouni.,  Oc£.  1817,  p.  530.)  Boxburgh 
mentions  the  use  of  baths  prepared  with  the  aromatic  leaves  in 
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the  puerperal  state  of  women  in  India.  According  to  Ainslie^ 
the  Mahometans  are  in  the  habit  of  smoking  the  dried  leaves  in 
coses  of  headache  and  catarrh.  The  dried  fruit  is  deemed 
Termifuge.     (Phar.  0/ India^  p.  163.) 

Description. — A  shrub  growing  in  patches;  branchlets, 
panicle,  and  underside  of  the  leaves  white,  with  a  fine  tomen- 
turn;  leaver petioled,  3  to  5  foliokite;  leaflets  lanceolate,  long, 
acuminated,  entire,  or  coarsely  cut  and  crenated ;  panicle  termi- 
nal, pyramidal;  flowers  bluish- white  to  blue;  berry  black,  the 
size  of  a  pea.  The  habit  of  the  shrub  is  variable ;  when  grow- 
ing near  the  sea  it  has  almost  alwaya  3-foliolate  entire  leaves, 
the  leaflets  being  attenuated  into  the  petioles ;  inland,  the  shrub 
has  a  more  delicate  appearance ;  the  petioles  of  the  leaves  arc 
much  longer  and  the  leaflets,  from  3  to  5  in  number,  are  often 
serrated.  The  serrated  variety  is  preferred  for  medicinal 
purposes,  and  is  called  Kutru  The  leaves  of  both  varieties 
appear  to  be  equally  aromatic ;  the  odour  reminds  one  of  the 
English  Bog  Myrtle  {Myrica  Gale,  Linn.) ;  the  taste  is  bitter 
and  nauseous.  The  berry  is  very  feebly  aromatic.  In  Anthony 
Collin's  French  Translation  of  Clusius,  Lyons,  1602,  there  are 
figures  of  both  plants,  which,  though  old  and  quaint,  represent 
the  general  appearance  very  fairly. 

Chemical  comjyomtion. — The  leaves  contain  principally  an 
essential  oil  and  a  resin.  The  oil  possesses  the  odour  of  the 
drug  and  iis  neutral  and  almost  colourless.  The  resin  dissolves 
in  alkaline  solutions  with  a  reddish-brown  colour,  softens  below 
40®  C,  and  gives  off  aromatic  vapours  when  heated.  A  tincture 
of  the  drug  gives  a  green  colour  withferrie  chloride.  The  ash 
of  the  air-dried  leaves  amounts  ta  7*75  per  cent. 

The  fruits  contain  an  acid  resin,  an  astringent  organic  acid 
giving  a  green  colour  with  ferric  salts  and  a  precipitate  with 
gelatine,  malic  acid,  traces  of  an  alkaloid  and  colouring  matter. 
The  fruits  previously  dried  at  100®  gave  6*8  per  cent,  of  ash. 

Vitex  Agnus-Castus,  Linn.  Mahometan  physicians, 
under  the  Arabic  name  of  Athlakand  the  Persian  Panjangusht, 
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describe  the  "ywf  of  the  Greeks  and  the  Vitex  of  the  Romans. 
The  Ijerries  under  the  names  of  Hab-el-fakad  and  Sarabh41u-ke- 
bij  are  imported  into  India  and  are  considered  to  be  astringent, 
resolvent,  and  deobstruent,  and  useful  for  removing  obstructions 
of  the  brain  and  liver ;  they  are  also  given  for  enlargement  of 
the  spleen  and  dropsy.  V.  Agnm-castus  is  also  called  by  the  Arabs 
Zu-khamsata  aurfik,  *'  the  five-leaved,"  and  in  Egypt  is  known 
as  Kaf  Miryam,  "  the  hand  of  Mary.^'  Among  the  ancients 
it  was  sacred  to  E^culapius,  and  was  considered  symbolical  of 
chastity.  In  the  Middle  Ages  the  fruit  was  known  as  "  Monks' 
pepper."  The  fruit  is  sold  in  Bombay  as  Renulia,  the  true 
renuka  {Piper  aurantkiciim)  is  not  known  in  Western  India. 

Description. — A  small,  dull  gray,  ovoid  fruit,  the  size 
of  a  duckshot,  half  onolosed  in  the  calyx,  to  which  a  portion  of 
the  peduncle  remains  attached.  Upon  section  it  is  found  to  be 
extremely  hard,  and,  if  perfect,  to  consist  of  four  cells,  each 
containing  a  small  flat  seed.  Generally  one  or  more  of  the 
^ cells  are  abortive. 

Chemical  composition.  — The  seed  of  F.  Agnus-cashfs  has  been 
found  to  contain  a  peculiar  bitter  principle  called  Castine,  a 
volatile  acrid  substance,  a  large  quantity  of  free  acid  and  fat 
oil.  In  Greece  the  fresli  and  rather  unripe  berries  are  said  to 
be  added  to  the  must  of  the  grape  to  render  the  wine  more 
intoxicating,  and  prevent  it  from  turning  sour.  (Land€vct\ 
Buchu.,  Rppert  lii\,  20;  IiXXXI.,  229;  huchn.  N.  Eepert, 
III.,  392.) 

CLERODENDRON  INERME,    Garfn. 

Fig. — Gllrfn.  Frncf.  J.,  L  57,  /.  1 ;  R/ice(fr,  HorL  Mai.  r., 
f.  49. 

Hab. — India  and  Ceylon,  near  the  sea.     The  leaves. 

Vcnmcular. — Sangkupi,  Chhoti-arni  (Hind.),  Isamdhari 
(Dnkft.),  Shen-gankuppi  (Tarn.),  Pishinika,  Utichettu  {TeL), 
Banjoi  (Benc/.)^  Koivel,  Vanajai,  Lahdn-khfiri-narvel  (Afar.), 
Naitakkile  (Can,). 
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History,  Uses,  &C. — This  is  a  shrub  the  medicinal  pro- 
perties of  which  are  widely  known  in  the  East.     Somq  identify 
it  ^ith  the  Kshudragnimantha  of  the  Rdja  Nirghanta.     It  is 
the  Gamhiv'laut  of  Java,  the  Woel-hu-rcenda  of  Ceylon,  and  the 
Ban/n-mim  of  Cochin-Ohina.     Ainslie  says  the  juice   of  the 
leaves   and    root    is  considered   alterative   in   scrofulous   and 
venereal  affections,  the  dose  being  a  tablespoonf ul  with  or  with- 
out a  little  castor  oil.     Rheede  speaks  of  the  use  of  the  dried 
leaves  for  the  same  purpose,  and  of  a  poultice  of  the  leaves 
to  resolve  buboes  ;  he  also  says  a  bath  prepared  with  them  is 
used  in  mania,  while  the  root  boiled  in  oil  affords  a  liniment 
useful  in  rheumatism.     G,  inerme  is  the  Jasniinum  litoreum  and 
Pharmacum  litoreum  of  Rumphius  (Lib,  vii.,  cap.  47),  who  says 
the  Amboyna  name  is  WaU-puti-Iohaha,  which  means  "  white 
strand   cord.*'     The   Malays   and   Macassars    administer    the 
berries  or  the  root  to  people  poisoned  by  eating  unwholesome 
fish ;  the  leaves  smeared  with  oil  are  heated  over  the  fire  and ' 
applied  to  recent  wounds ;  they  are  also  one  of  the  leaves  used 
for   preparing  the   green  rice  of  the  Malays ;  he  concludes 
by  saying  "  larga  ac  fausta  natura  in  cunctis  fere  litoribus 
banc  obviam  profert  plantam."     In  Bombay  the  plant  has  a 
great  reputation  as  a  febrifuge  ;  the  juice  of  the  leaves  is  used 
in   doses   of  half  an  ounce.     It  is  mucilaginous,  very  bitter, 
somewhat  saline,  and  with  a  fragrant,  apple-like  odour. 

The  medicinal  properties  of  (7-  inerme  closely  resemble  those 
of  Chiretta.  The  dried  leaves  have  been  found  to  be  quite  as 
efiicient  as  the  juice  of  the  fresh  plant ;  they  should  be  dried  in 
the  shade  to  preserve  their  aroma,  and  may  be  administered  in 
decoction  with  aromatics,  or  powdered  and  made  into  pills.  A 
tincture  has  also  been  found  to  be  an  efficient  preparation. 

Description. — A  straggling  shrub,  3 — 7  ft.;  shoots  grey- 
pubescent.  Leaves  opposite,  rarely  temate,  J— IJ  in.,  when 
young  somewhat  grey-pubescent,  base  cuneate ;  petiole  ^  in. 
Peduncles  ^ — 1 J  in.,  all  axillary,  3 — 7  fid. ;  bracts  3^  in,,  linear; 
pedicels  ^ — ^  in.,  calyx'grey-puberulous  or  glabrate.  Corolla 
white,  tube  J  in.,  glabrate,  lobes  ^  in.,  oblong.     Drupe  \  hy  J  in., 
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spongy,  hardly  succulent,  smooth,  hardly  sulcate,  separat- 
ing into,  four  woody  pyrenes.  Or  the  leaves  may  be  mostly 
ternate  or  sublinear  and  larger.  The  drupe  also  may  vary  in 
size.  Some  on  this  account  make  Rumphius'  plant  a  separate 
species  under  the  name  of  C,  neru/olium,  but  Bentbam  and 
Kurz  consider  it  only  a  variety. 

Ohonical  composition, —  A  proximate  analysis  of  the  leaves 
gave  the  following  results  :— 

Ethereal  extract 4*77 

Alcoholic      „       5*70 

Aqueous        „       15*54 

Alkaline       „       11*48 

Organic    residue  50*06 

Inorganic      „       ,...      6'44 

Moisture       „       6*01 

Total   100-00 

Ash  soluble  in  water    44*14 

„        „       in  acid  47*10 

Sand  and  silicates 8*76 

Total  100-00 

Sodium  chloride  in  ash 2401 

The  bitter  principle  is  entirely  removed  by  ether,  and  the 
subsequent  treatment  by  alcohol  and  water  affords  extracts 
which  are  free  from  any  bitterness.  Ether,  alcohol,  and  water 
independently  exhaust  the  leaves  of  this  principle,  but  the  former 
removes  it  with  less  admixture  of  foreign  substances.  The 
ether  extract  evaporated  and  mixed  with  water  will  give  up  the 
bitter  property  to  the  solvent,  and  this  by  gradual  evaporation 
leaves  it  in  an  almost  pure  condition.  It  is  obtained  as  a  viscid 
mass,  which,  in  process  of  time  and  by  exposure  to  the  air,  hardens, 
and  may  be  reduced  to  a  non-hygroscopic  powder.  It  is  soluble 
in  water,  with  a  slightly  acid  reaction,  and  is  partially  rendered 
insoluble  by  neutral  plumbic  acetate,  thus  giving  evidence  of 
its  compound  nature.  The  portion  precipitated  by  the  load 
salt,  when  liberated  from  the  metal  by  hydrogen  sulphide,  was  a 
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light-coloured  amorphous  acid  powder,  soluble  in  water,  spirits 
of  wine  and  ether,  and  reducing  Fehling  when  in  aqueous  solu- 
tion. The  bitter  principle  that  escaped  precipitation  by 
plumbic  acetate  was  readily  shaken  out  of  the  acid  filtrate  with 
ether.  This  was  a  whitish  amorphous  powder  soluble  in  water, 
with  a  neutral  reaction,  and  did  not  reduce  Fehling^s  solution ; 
it  was  not  precipitated  by  alkalies,  and  was  not  coloured  with 
ferric  chloride;  it  was  chiefly  disting^shed  by  its  being  pre* 
cipitated  by  tannin  and  affording  a  transient  red-brown  colour 
with  strong  sulphuric  acid.  The  dual  nature  of  the  bitter 
principle  seems  to  show  a  very  remarkable  resemblance  with 
that  found  in  Chiretta  (Sfcertia  Chirata)^  a  gentianaceous  plant. 
Chiretta  has  been  investigated  by  Hohn,  who  found  the  drug 
to  contain  Q^A^Kcaci^C^'H«°0*°  and  CA^ra^m  C'^^  H^^  0»^  an 
acid  and  neutral  bitter  principle  respectively,  and  representing 
the  activity  of  the  herb. 

The  leaves,  when  distilled  with  water,  yield  a  stearopten-like 
body  having  the  fruity  flavour  of  the  fresh  plant.  The  ether 
extract  was  fragrant,  green,  and  of  a  greasy  consistence.  The 
alcoholic  extract  contained  some  resinous  matter,  and  much  of 
the  salt,  which  was  left  as  cubical  crystals  when  evaporated. 
"Water  dissolved  out  gum  and  brown  colouring  matter.  Neither 
tannin  nor  starch  was  present  in  the  leaves.  They  left  on 
gentle  incineration  as  much  as  15 '29  per  cent,  of  ash,  and  the 
large  amount  of  salt  in  this  ash  indicates  the  habitat  of  the 
plant  as  being  in  close  proximity  to  the  sea.  (Hooper  in  Pharm. 
Record,  Aug,  1st,  1888.) 

CLERODENDRON  INFORTUNATUM, 

Qdrtn. 

Fig. — Rheede,  Hort.  Mai.  «.,  t.  25;  Burm.  Zeij.,  t.  29. 

Hab.— Throughout  India,    The  leaves. 

Vernacular.— Bh&ni  {Hind.),  Bhat  {Bepiff.),  Chitu  (Nepal), 
Bhdndir,  Kari  (Mar.),  Kar6  (Can.). 

History,  Uses,  &C. — Rheede  states  that  the  leaves  of  this 
plant  arc  used  as  a  vermifuge,  and  that  the  root  rubbed  down  with 
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buttermilk  is  administered  in  coKc  and  lientery.  Dr.  Bholanath 
Bose  has  drawn  attention  to  the  leaves  as  a  cheap  and  efficient 
substitute  for  Chiretta.  {Pharmacopoeia  of  IndiOs)  Brigade- 
Surgeon  J.  H.  Thornton  considers  the  expressed  juice  of  the 
leaves  to  be  an  excellent  laxative,  cholagogue,  and  anthelmintic  ; 
also  a  valuable  bitter  tonic,  and  useful  as  an  injection  into  the 
rectum  for  the  destruction  of  ascarides.  These  opinions  are 
supported  by  those  of  six  other  medical  officers  quoted  by  Dr. 
G.  Watt  in  \he  Dictionary  ofiht  Economic  Products  of  India,  ii., 
p.  373.  M.  C.  Dutt  gives  Bhandira  as  the  Sanskrit  name,  but 
this  name  does  not  occur  in  the  Baja  Nirghanta,  and  is  usually 
applied  to  other  plants.  In  Western  India  it  has  been 
identified  with  the  Kari  of  the  Raja  Nirghanta. 

Description. — A  gregarious  shrub  spreading  by  under, 
ground  suckers,  3  to  6  feet  in  height.  The  leaves  are  from  8  to 
10  inches  long,  and  from  7  to  8  inches  broad  at  the  base,  ovate- 
cordate,  hairy  on  both  sides,  odour  disagreeable,  taste  bitter,  and 
elightly  astringent.  The  inflorescence  forms  large,  terminal, 
cross-armed  panicles,  flowers  white,  streaked  with  pink,  sweet- 
scented  ;  after  they  have  fallen,  the  calyxes  enlarge  and  turn  red. 
Chemical  composition. — A  proximate  analysis  of  the  leaves 
gave  the  following  result: — 

Ethereal  extract  10-81 

Alcoholic      „    16-40 

Aqueous       „ 15*20 

Alkaline       ,,    8*97 

Organic  residue    38*47 

Inorganic     „    : 5*93 

Moisture 4'22 

Total 100*00 

Ash  soluble  in  wat^r    16*83 

„         ,,       in  acid 72*86 

Sand  and  silicates 10*30 

Total 100*00 

Sodium  chloride  in  ash 5*58 
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The  leaves  of  C,  in/ortunatum  were  devoid  of  the  odoroiis 
principle  noticed  in  the  former  species,  and  yielded  no  volatile 
oonstitaent  when  boiled  with  water.  The  ether  extract  contained 
a  quantity  of  resinous  matter^  and  gave  up  the  bitter  principles 
when  heated  with  water ;  the  extract  was  of  a  less  fatty  consistence 
than  that  from  the  0.  hverine  leaves.  The  spirituous  extract  was 
also  much  larger  than  in  the  previous  sample,  and  was  difEerently 
constituted^  inasmuch  as  it  almost  entirely  cousisted  of  a  tannin, 
giving  a  green  colour  with  ferric  chloride,  These  leaves  con- 
tain much  more  soluble  organic  matter  than  the  former,  but 
the  percentage  composition  of  the  ash  shows  that  the  soluble 
inorganic  salts  are  much  smaller.  The  ash  of  these  leaves 
amounted  to  12*3  per  cent.  {Hooper  in  Pharm,  Re-^rd,  Aug.  1st, 
1888.) 

Clerodendron  Siphonanthus,  J5r.,  Lam.  Ill,  t.  79. 
/  i. ;  Wight  III.,  L  173,  is  stated  by  M.  C.  Dutt  to  be  in  use  in 
Bengal  as  Bhirangi,  but  the  samples  of  that  drug  which  we 
obtained  from  Calcutta  and  Cawnpore  proved  to  be  the  stems 
and  roots  ox  C,  serratum,  Spr,,  Wight  !<?.,  t.  1472;  Bot. 
Mag,,  t.  2536.  From  enquiries  we  have  made  there  is  no  doubt 
that  the  latter  plant  ifi  largely  used  in  many  parts  of  India  as 
a  substitute  for  Premna  herbacea,  the  true  Gantu  Bharangi,  but 
if  we  regard  the  root  of  (7.  aerratutn  as  the  true  Bharangi,  and 
the  root  of  P.  herbacea  as  the  Gantu  (or  knotted)  Bharangi, 
there  will  be  no  confusion.  0.  serratum  has  a  light-coloured 
root,  very  often  contorted,  and  seldom  more  than  an  inch  in 
diameter.  A  light  brown  epidermis  and  thin  bark  cover  the 
tough  woody  portion,  which  shows  well-marked  medullary  rays 
and  concentric  rings.  The  drug  contains  much  starch,  it  is 
faintly  bitter,  and  has  no  peculiar  odour.  The  young  tops  and 
light  blue  flowers  are  used  as  a  vegetable  by  the  natives. 

The  root  of  0.  serratum  did  not  yield  anything  of  great 
activity  when  examined  chemically,  which  proves  that  there  is 
little  to  recommend  it  as  a  medical  agent.  The  wood  of  the  root 
is  almost  inert  and  tasteless  ;  the  thin  bark  constitutes  only  one- 
fifth  of  the  weight  of  the  dried  root  and  contains  a  small 
III— 11 
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quantity  of  the  peculiar  bitter  principles,  dissolved  hf 
.  ether,  associated  with  an  acrid  resinous  substance,  and  some 
**  fatty  material.  It  is  interesting  to  observe,  however,  that  the 
'  reactions  of  the  bitter  principle,   although  occurring  in  such 

small  quantity,  were  identical  with  that  obtained  in  the  leaves 

of  the  other  two  species,  where  it  formed  from  i  to  1  per  cent. 

of  the  total. 

AVICENNIA  OFFICINALIS,  Linn. 
Fig. —  Wall.  PL  As.  Bar.  iii,  t.  271;   Wight  Ic,  t.  1481  ; 
Rheede,  Eort.  Mai.  iv.,  t  45,     The  White  Mangrove  {Eng\ 
Pal^tuvier  blanc  (Fr.). 

fjab. — Mangrove  swamps  of  Deccan  Peninsula  and 
Ceylon.     The  seeds  and  bark. 

Vernacular. — Bani  {Beng.)^  Mada-chettu,  Nalla-mada  (T^L) 
Upputi  (Mal.)^  Tivara  (Mar.),  Timmar  (Sind). 

History,  Uses,  &C. — This  plant  derives  its  generic  name 
from  the  celebrated  Arabian  physician  Avicenna  (Ibn  Sina) .   The 
green  fruit  mixed  with  butter  and  boiled  is  made  into  a  plaster, 
which  is  used  for  softening  and  maturing  tumours,  and  to  promote 
the  healing  of  the  ulceration  caused  by  small-pox.     This  property 
of  the  fruit  is  alluded  to  by  Camoens  in  the  '*Lusaid" — 
"  Wido  foreBts  there  beneath  Maldivia's  tide 
From  withering  air  their  wondrous  fruitage  hide. 
The  green-bair'd  Nereids  tend  the  bowery  dells. 
Whose  wondrous  fruitage  poison's  rage  expels.'* 

The  bark  is  astringent  and  is  used  by  tanners.  In  Madras 
the  ashes  of  the  wood  are  used  by  washermen  for  washing  clothes. 
The  wood  is  valued  on  account'  of  its  durability  under  water, 
and  as  a  fuel  for  heating  furnaces  it  is  preferred  to  other  kinds 
of  wood  on  the  West  Coast  of  India.  The  seeds  are  bitter,  but 
are  sometimes  eaten. 

Description. — A  shrub  or  tree  with  opposite  evergreen 
leaves,  which  are  oblong,  entire,  and  covered  beneath  with  a 
white  pubescence.     The  flowers  are  arranged  in. closely-packed 
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terminal  bunches,  and  are  of  a  dirty  yellow  colour.  The  fruit  i» 
a  broad,  compressed  capsule,  one  inch  in  length,  dehiscing  by 
two  thick  valves;  seed  erect,  cotyledons  large,  plaited  length- 
wise, radicle  inferior,  villous.  The  roots  stand  out  of  the  mud  in 
which  they  grow,  overarching  each  other  in  erect  angled  masses, 
and  send  up  asparagus-like  shoots  from  their  imderground 
parts. 

Chemical  eomposiiion. — ^The  bark  of  A.  officvialia  is  used  in 
Madras  as  a  dyeing  agent  rather  than  as  a  tan.  It  contains  a  red 
colouring  matter  striking  a  greenish  colour  with  ferric  chloride^ 
but  giving  no  precipitate  with  gelatine.  The  colouring  matter 
is  precipitated  by  acids  and  redissolved  by  alkalies.  The  ash 
of  the  air-dried  bark  amounts  to  11*4  per  cent.,  and  is 
deliquescent 
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OCIMUM  BASILICUM,  Linn. 

Fig.— Wight  Ic,  t.  868;  Jacq.  Sort.  Find.  Hi.,  t.  Ti', 
RAeede,  Sort.  Mai.  x.,  f.  87.  Sweet  Basil  (Eng.),  Grand  Basilie 
(Fr.). 

H  ab .  — Persia,  Pun j  ab.  Cultivated  throughout  India.  The 
herb  and  seeds. 

r^r»acw^r.— Nazbo,  Sabza  {Sind.)^  Sabja  (Mar,,  Ouz,), 
Nasbo,  Sabja,  Baboi-tulsi  (Beng,),  Tirunitru-pachchai  (Taw.), 
Vibudi-pattri  (TeL),  Kam-kasturi  (Can.), 

History,  Uses,  &C. — The  Hindus  dislike  the  smell  of 
this  plant;  the  Mahometans  on  the  other  hand  are  very  partial 
to  it.  The  Arabs  call  it  Rihfin  or  "  the  herb,"  and  the  Persians 
Shahasperham  or  "  king  of  herbs,"  and  Ndzbu,  "  having  a 
delicate  odour  ";  it  is  also  known  in  Persia  as  Habak-i*Kirmani, 
"  Kirman  mint,"  from  its  abundance  in  that  province.  The 
author  of  the  Makhzan  states  that  it  is  the  ^^1   (Ocimum)  of 
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Europeans,  who  call  the  large-leaved  variety  Odmum  magnum, 
and  the  sraall-leaved  Ocimum  parmim.  The  plant  i»  considered 
to  be  hot  and  dry,  deobetruent,  canninative,  and  stimulant,  and 
the  seeds  taken  whole  are  much  valued  on  account  of  their 
mucilaginous  properties :  when  crushed  they  are  said  to  be 
astringent,  and  are  prescribed  in  fluxes  from  the  bowels.  The 
juice  of  the  plant  snuffed  up  causes  sneezing  and  clears  the 
brain.  O.  bamlcu/n  is  probably  the  ^tixov  of  Dioscorides,  but 
perhaps  not  of  Theophrastus,  who  describes  ^t/iov  as  a  shrub. 
The  Ocimum  of  Pliny  is  probably  a  kind  of  clover  which  also 
bore  this  name,  as  ho  states  that  it  is  given  to  mares  and 
asses  to  promote  conception. 

De  Gubematis  (Myth,  des  Phnt,  ii.,  35)  gives  an  interesting 
account  of  the  history  of  Basil  in  Europe  where  it  is  considered 
to  be  erotic  and  funereal.  In  Southern  Italy  it  is  worn  in  the 
waist  or  bosom  of  young  girls  and  in  the  hair  of  married  women, 
and  is  called  Bada-nicola ;  the  youths  stick  a  sprig  of  it  above 
the  ear  when  they  go  courting.  In  Tuscany  the  Basil  is  called 
Amorino,  In  Crete  it  is  a  sign  of  mourning,  but  is  universally 
cultivated  in  window  gardens;  Boccacio^s  story  of  Isabetta  of 
Messina  is  too  well  known  to  require  repetition.  De  Guber- 
natis  is  of  opinian  that  all  the  superstitions  concerning  this 
plant  current  in  Southern  Europe  are  of  Byzantine  origin. 
According  to  the  Apomaaaris  Apotelesmata,  to  uioam  of  Basil 
is  unlucky. 

In  Europe  Sweet  Baal  is  used  as  a  pothei'b  for  seasoning 
certain  kinds  of  food,  and  is  considered  to  have  the  same 
general  qualities  as  thyme,  sage,  &c.  It  haslongbeen  a  popular 
remedy  for  mild  nervous  or  hysterical  disorders,  and  in  Buenos 
Ayres  its  fresh  juice  is  said  to  be  used  as  an  anthelmintie,  and 
to  possess  the  advantage  of  not  tending  to  produce  unpleasant 
symp'  ;m8.  Its  ess^jutial  oil  was  formerly  in  vogue  as  a  carmina- 
tive and  nervine.      {Med.  Record,  xvi.,  325.) 

Description. — Three  forms  of  this  plant  are  common  in 
India :  th^  mint-like  garden  basil,  with  large  flowers  and  green 
or  purple  stems;  the  variety  pilosum  of  Eoxburgh  having  a 
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pleaaant  lemon  odour ;  and  a  small  variety  common  in  gardens 
and  on  waste  ground  having  a  marked  peppermint  odour,  and 
hardly  different  from  0.  canum.  The  ordinary  garden  basil  has 
brown  nutlets,  but  those  of  the  pilose  variety  are  black  and 
correspond  with  the  drug  imported  from  Persia  under  the  name 
of  Tukm-i-rihdn.  They  are  small,  black,  oblong  nutlets,  barely 
■^^  of  an  inch  long,  slightly  arched  on  one  side  and  flattened  on 
the  other,  at  the  base  there  is  a  small  projection  with  a  white 
point.  They  have  no  odour,  the  taste  is  oily  and  slightly 
pungent.  When  moistened  they  become  coated  with  a  semi- 
dpaque  mucilage. 

Chemical  composition, — The  leaves  distilled  with  water  yield 
about  1-56  per  cent,  of  a  yellowish-green  oil,  lighter  than  water 
(Raybaud,  J,,  Pharm,  20,  447),  which,  when  kept,  solidifies, 
almost  wholly,  as  crystallised  basil-camphor;  the  solid  oil 
crystallised  from  alcohol  forms  4-sided  prisms,  having  a  faint 
smell  and  taste ;  crystallised  from  water,  it  forms  white,  trans- 
parent, nearly  tasteless  tetrahedrons.  It  is  neutral.  Formula 
QBo  jjifl  g gQ  {Botiastre,  Dumas  and  Peligot  in  Gmelin^s  Hand^ 
book,  14,  359.) 

The  price  of  the  Persian  seeds  in  Bombay  is  Rs.  4  per  maund 
of  37i  lbs. 

OCIMUM  GRATISSIMUM,  Linn. 

Fig. — Jacq,  Ic,  PL  Rar,  m.,  t,  496;  Rheede,  Eort  MaL  x., 
^.86. 

Hab. — Bengal,  Chittagong,  E.  Nepal,  Deccan  Peninsula, 
The  leaves. 

.  Vernacular. — Ram-tulasi  (Hind.  Mar.  Beng.),  Elumicham- 
tolashi  (Tarn.),  Nimma-tulasi  (Tel.),  Kattu-tuttuva  {MaL), 
Kada-tulasi  (Can.)* 

History,  Uses,  &C. — ^This  plant  is  the  Varvara,  Barba- 
ra, and  A  j  valla  of  the  Nighantas.  The  leaves  have  a  remark- 
ably grateful  lemon  odour  and  taste,  and  are  made  into  a  chutney 
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by  the  Hindus,  and  are  also  used  as  a  cooling  remedy  in  gonor- 
rhoea. Baths  and  fumigations  prepared  with  this  plant  are  used 
in  the  treatment  of  rheumatism  and  paralysis.  A  decoction  of 
the  mucilaginous  seeds  is  used  as  a  demulcent.  This  plant 
has  been  wrongly  identified  with  the  Palangmishk  or  Faranj- 
mishk  of  Persia.  The  seeds  imported  into  Bombay  from  Persia 
under  these  names  bear  no  resemblance  to  those  of  0.  gratis- 
simum. 

Description. — Stem  erect,  woody,  perennial;  bark  ash- 
coloured;  branches  opposite,  erect,  4-8ided,  when  young  smooth, 
glossy  and  green,  whole  height  of  the  plant  from  4  to  8  feet ; 
leaves  opposite,  long-petioled,  drooping,  oblong,  ventricose, 
remotely  serrate,  pointed,  smooth  on  both  sides,  often  6  inches 
long,  including  the  petiole,  which  is  about  a  third  of  the  whole; 
racemes  terminal,  pretty  long,  rigidly  erect,  with  the  verticels 
of  six  flowers  pretty  close ;  bracts  short  petioled,  reflexed,  cor- 
date lanceolate  ;  calyx,  upper  lip  marked  with  three  nerves ; 
corol  short,  scarcely  larger  than  the  calyx,  of  a  pale  yellow  under- 
neath, oblong,  concave,  and  entire ;  filaments  longer  than  the 
corol,  with  a  large  tuft  of  dark  yellow  hairs  on  the  joints  of 
the  large  pair  near  the  base.     {Boxh,) 


OCIMUM  SANCTUM.  Linn. 

Fig. — Bwm.  Tlies,  Zeyl  174,  t.  80,  ff,  1,  2;  Bumph.  Herb 
APib.  v.,  t  92, /.  2.     Holy  Basil  (Eng.). 

H  ab . — ^Throughout  India.     The  leaves . 

Vernacular.^Tvlei  (Hind.,  Guz,),  Tulasi  {Tarn.,  TeL,  Mai., 
Beng.,  Mar.,  Oan.). 

HistorVf  Uses,  &C. — The  Tulasi  plant  is  venerated 
in  India  by  the  Hindus  like  the  Vervein  was  amongst  the 
Romans.  Its  worship  is  expounded  in  the  Tulasikavafa7n,Q,  little 
book  composed  of  two  parts :  the  first  being  the  Tulasikavajam 
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proper  or  *'Tulasi  amulet,*'  from  the  Tulasmihitmya  of  the 
Brahmanda  Parana,  and  the  second,  a  hymn  in  honour  of  the 
plant  by  a  certain  Pundarika.  The  Tulasi  is  invoked  for  the 
protection  of  all  parts  of  the  body  in  life  and  death,  and  espe- 
cially in  its  quality  oiputradah  piitrakankahindm,  or  "  giver  of 
children."  The  plant  is  the  beloved  of  the  gods  and  of  pious 
persons,  to  whom  it  affords  its  amrita  (ambrosia) ;  it  is  especially 
dear  to  Vishnu  and  Lakshmi,  whence  its  synonyms  Haripriya, 
Vishnupriya  and  Lakshmipriya.  The  divine  N^rada  has  sung 
the  praises  of  this  immortal  plant,  which  contains  in  itself 
every  perfection,  cures  every  ill,  and  purifies  and  guides  to  the 
heavenly  paradise  those  who  worship  it.  The  mystery  of  the 
Tulasi  is  the  mystery  of  the  Creator. 

The  worship  of  the  plant  is  strongly  recommended  to  Yishnuites 
in  the  latter  part  of  the  Pa<fmapurana,  and  it  is  also  worshipped 
by  the  followers  of  Siva.  Krishna,  the  popular  incarnation  of 
Vishnu,  has  adopted  this  herb  for  his  cult,  whence  the  name 
Krishna-tulasi.  Sita,  according  to  the  Ramayana,  was  turned 
into  a  Basil  plant,  which  on  this  account  bears  the  synonym 
Sitahvaya.  The  connection  between  the  Tulasi  and  the  Amrita 
is  indicated  by  the  suspension  over  the  plant  of  a  dropping  pot 
of  water  in  the  month  VaUakh.  Worshippers  of  Vishnu  wear  a 
necklace  of  Tulasi  beads,  and  the  Vishnu  dvtas  or  "  messengers 
of  VishnUy^'carry  tvlasimani  rosaries.  When  a  Hindu  dies,  his  head 
is  washed  with  water  in  which  are  placed  Tulasi  leaves  and 
Sebamum  seeds,  and  a  sprig  of  the  plant  is  placed  upon  his  breast 
as  a  viaticum.  According  to  the  Kni/d^ogasaraa,  the  devout  wor- 
shipper of  the  Tulasi  is  privileged  to  ascend  to  Vishnu's  paradise 
accompanied  by  10  ndllions  of  his  kindred.  The  wretch  who 
destroys  the  plant  is  abhorred  of  Vishnu,  and  can  never  hope  for 
any  prosperity ;  it  may  only  be  plucked  for  religious  or  medicinal 
use  and  when  oflFering  the  following  prayer: — "Mother  Tulasi, 
who  brings  joy  to  the  heart  of  Qovindas,  I  gather  thee  for  the 
worship  of  Narayana ;  without  thee,  0  blessed  one,  every  work 
is  vain  ;  that  is  why  I  pluck  thee  ;  0  goddess,  be  propitious  to 
me.  As  I  gather  thee  with  care,  be  merciful  to  me,  O  Tulasi, 
mother  of  the  world,  I  beseech  thee." 
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'  Iq  worshipping  the  plant,  it  is  addressed  as  the  goddess 
Sri  or  Lakshmi — 

Sakhi,  Sabhe,  Pipah&rini,  Punyade,  Namaste, 

N&radanute,  Ndrdyanamah&hpriye  ! 

O  beloved,  O  beautifuli  O  destroyer  of  the  wicked,  0  purifier ; 

Honour  to  thee,  O  distinguished  of  N&rada,  O  dear  to  the  heart  of 
Vishnu ! 

The  goddess  is  besought  to  protect  the  head  (firas),  the 
forehead  (phdlam),  the  sight  {drifos),  the  nose  (grahnam)  in 
her  quality  of  sugandha  or  perfumed,  the  face  (mukham)  in  her 
quality  of  sumukhi  or  fair  of  face,  the  tongue,  the  neck, 
the  shoulders,  the  body  (tnadhya7n)iTi  its  quality  oipunyada,  &c., 
down  to  the  feet.     {Be  Gubernatis,) 

The  Tulasi  plant  may  be  often  seen  occupying  a  prominent 
position  in  front  of  Hindu  houses  ;  when  thus  kept  it  has  to  be 
watered  and  worshipped  daily .  It  is  often  grown  on  the  top 
of  the  Brundavanas*  or  square  brick  structures  erected  in  the 
outer  courts  of  temples,  and  in  Calcutta,  even  in  European 
compounds,  there  is  hardly  a  hut  occupied  by  a  Darwin  or 
Ooriya  bearer  without  a  pot  of  Tulsi  clobe  to  the  door. 
Frequently  in  the  evenings  a  light  is  kept  burning  near  the 
plant.  Sanskrit  writers  make  two  varieties  of  this  plant  (founded 
upon  some  diflPerence  in  the  colour  of  their  leaves),  namely,  white 
and  black ;  the  plant,  irrespective  of  colour,  is  called  in  Sanskrit 
Tulasi  and  Pamasa,  According  to  the  Raja  Nirghanta,  it 
removes  cold,  destroys  intestinal  worms  and  evil  spirits,  and 
alleviates  vomiting. 

The  leaves  are  said  to  be  expectorant,  and  are  prescribed  in 
catarrhal  afEections.  The  dried  leaves  powdered  are  used  as  a 
snufE  in  a  disease  called  peenash  (ozoena).  Ainslie  mentions 
the  use  of  the  root  in  decoction  in  febrile  affections.  In  the 
Goncan  a  decoction  of  the  leaves  with  the  flowers  of  Careya 
arborea  and  black  pepper  is  given  in  remittent  fever.  Tulasi  is 
.also  an  ingredient  in  prescriptions  for  rheumatism.  (See  Vitex 
trifolia,)     The  seeds  are  mucilaginous  and  demulcent. 

*  \W^^  (Vrindavana)  is  a  raised  platform  of  earth  or  masonry  on  which 
the  worshippers  of  Krishna  plant  and  preserve  the  Tulasi. 
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Description. — Stem  short,  woody,  perennial ;  branches 
numerous,  opposite,  round,  usually  dark-purple,  hairy;  leaves 
opposite,  petioled,  oval,  serrate,  downy,  about  1^  inch  long 
and  1  inch  broad;  racemes  terminal,  erect,  usually  dark- 
purple,  hairy,  4-aided;  bracts  opposite,  petioled,  cordate,  reflex, 
3-flowered;  seeds  black,  oblong,  about  y^  of  an  inch  long, 
slightly  arched  on  one  side  and  flattened  on  the  other,  blunt- 
pointed. 

Other  labiate  plants,  ofiiciual  in  the  East  on  account  of  their 
mucilaginous  nutlets,  are : — 

Salvia  plebeia,  Br,,  and  S,  aegyptiaca,  Linn.  var. 
piitnila  Bth,  Dene,  in  Jacq,  Voy.  Bot.  128,  t.  133.  The  former 
plant  is  common  in  many  parts  of  India,  and  the  latter  in  the 
SSalt  Range  and  Trans-Indus,  extending  to  Sind  and  Belu* 
chistan. 

The  nutlets  of  8.  plebeia  are  very  small,  ^xi  ^^  ^^  ^^^^  iowg> 
ellipsoid,  smooth,  and  of  a  brown  colour ;  they  are  valued  on 
account  of  their  mucilaginous  properties,  and  are  administered 
internally  in  gonorrhooa.  They  are  supposed  to  have  strengthen- 
ing properties,  and  are  given  to  promote  the  sexual  powers 
like  many  other  mucilaginous  drugs.  The  statement  that  they 
are  used  for  killing  vermin  is  a  mistake.  The  plant  is  known 
as  Sathi  and  Samundar-sok  in  the  Punjab  and  Sind,  and  the 
seeds  are  sold  in  the  bazars  under  the  name  of  Kammar-kaa 
or  "  strong-back."  Theophrastus  (II.  P.  ix.,  19)  mentions  a 
Kparaioyovos  or  "  strong-back "  which  has  not  been  identified. 
The  Greeks  were  acquainted  with  8.  officinalis ,  the  JElelisphakos 
or  8phak08  of  Theophrastus  (H.  P.  vi.,  1, 2),  and  the  ElelisphaJda 
of  modern  Greece. 

The  nutlets  of  8.  cegyptiaea  var.  pumila  are  much  larger  {^^  of 
an  inch),  and  are  used  in  the  north  of  India  as  a  substitute  for 
Tukm-i^bdlung. 

Chemical  composition. — The  seeds  of  8.  plebeiahave  the  follow- 
ing composition: — ^Water,  10-44; oil,  18*68i  albuminoids,  11-90; 
gum  and  fibre,  43*98 ;  ash,  15  per  cent.    No  alkaloid  is  present. 
The  nitrogen  amounts  to  1'88  per  cent, 
in— 12 
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Lallemantia  Royleana,  Beuth.,  furulshes  the  nutlets 

sold  in  the  bazars  as  Ttikm-i-hdlung.  It  is  a  plant  of  the  Salt 
Range  and  Trans-Indus,  extending  to  Persia,  from  whence  the 
di'ug  is  imported  via  Bombay. 

As  met  with  in  conmierce,  they  are  black,  J  of  an  inch 
in  length,  oblong,  smooth,  3-angled,  tapering  towards  the 
umbilicus,  which  is  marked  by  a  white  spot ;  one  side  of  the  seed 
is  broader  than  the  other  .two,  and  slightly  arched.  The  seeds 
when  moistened  become  immediately  coated  with  a  tenacious, 
opaque,  tasteless,  grey  mucilage. 

Under  the  name  of  Farcmjnmhk  or  Biraujmishky  Arabic  forms 
of  the  Persian  name  Falangmuhlc,  the  nutlets  of  an  unidentified 
labiate  plant  are  imported  from  Persia. 

They  are  about  ^^  of  an  incli  in  length,  brown,  oblong, 
smooth,  3-angled,  tapciung  towards  the  umbilicus,  which  is 
marked  by  a  white  spot.  When  moistened  thoy  become  coated 
with  a  transparent  mucilage.     The  taste  is  feebly  pungent. 

The  plant  from  which  they  are  said  to  be  obtained  is 
described  by  Persian  medical  writers  as  having  a  clove-like 
odour,  on  which  account  it  is  often  called  Karcfn/al-i-bustam, 
**  garden  clove."  According  to  Abu  Ilaiiifeh,  it  is  the  same  as 
the  plant  called  by  the  Arabs  AHuba-el-fatiyat  {Calamintha 
Clhwpodiim,  Benth.,  the  Wild  Basil).  It  is  considered  to  be 
cephalic,  astringent,  cardiacal,  tonic,  and  carminative. 

COLEUS  AROMATICUS,  Batth. 

Fig.— Wight  III.  iL,  t  175;  Bot.  Reg,,  t.  1520.  Country 
Borage  (Hug.). 

Hab. — Moluccas.  Cultivated  throughout  India  and  Ceylon. 
The  leaves. 

FerwffCM/ar.— Pathar-chdr  {Hind,,  Beng,),  Pan-ova  (Mar.), 

History,  Uses,  &C.— This  plant,  found  in  every  Indian 
garden,  is  the  Colens  aromaticus  of  Loureiro,  who  describes  it  as 
resolvent,  tonic  and  ooplialic,  and  useful  in  asthma  and  chronic 
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cough ;  also  in  epileptic  and  convulsive  affections.     Roxburgh 
(FL  Ind,y  iii.,  22)  remarks  that  the  loaves  and  all  parts  of  the 
plant  are  delightfully  fragrant,  they  are  frequently  eaten  with 
bread  and  butter,  also  bruised  and  put  into  country  beer,  cool 
tankards,  &c.,  being  an  excellent  substitute  for  Borage.    Amongst 
the  natives  of  India  the  juice  is  a  domestic  remedy  in  colic  and 
dyspepsia,  and  the  crushed  loaves  are  applied  to  relieve  the  pain 
and  irritation  caused  by  the  sting  of  the  centipede.    The  chopped 
leaves,  made   into  pellets  and  dipped  in  a  paste  made  of  the 
flour  of  the  chickpea,  arc  fried  in  butter  and  eaten.     Food  pre- 
pared in  this  manner  is  a  favorite  Indian  dish  and  is  called  v^ 
(bhajen).     Dr.  Wight  speaks  of  the  plant  as  a  powerful  aromatic 
carminative,  given  in  cases  of  colic  in  children,  in  the  treatment 
of  which  the  expresssd  juice  is  prescribed  mixed  with  sugar  or 
other  suitable  vehicle.     In  his  own  practice  he  observed  it  to 
produce  so  decidedly  an  intoxicating  effect  that  the  patient,  a 
European  lady,  who  had  taken  it  on  native  advice  for  dyspepsia, 
had  to  discontinue  it,  though  otherwise  benefiting  under  its  use. 
The  Rev.  J.  Long  (Joum.  Agri-Hort.  Sor.,  Ind.,  1858,  x.,p.  23) 
also   notices  its   intoxicating  properties,     [n  the  Diet,  Econ. 
Prod,  of  India,  ii.,  504,  it  is  stated  on  the  authority  of  Dr.  A.  C. 
Mookerjee  that  the  expressed  juice  of  the  leaves  is  considered 
an  anodyne  and  astringent,  and  is  applied  round  the  orbit  in 
cases  of  conjunctivitis.     One  of  us  has  taken  large  doses  of  the 
fresh  juice   of  the  leaves  without  observing  any  intoxicating 
effect,  and  Mr.  J.  G.  Prebble,  who  has  experimented  with  a 
mccus  prepared  from  the  fresh  herb,  informs  us  that  in  large 
and  repeated  doses  it  did  not  produce  the  slightest  intoxicating 
effect.    The  succus,  a  sample  of  which  he  has  kindly  supplied, 
had  the  smell  and  taste  of  weak  infusion  of  liquorice  root. 

Description. — The  leaves  of  (7.  aromatkvsy  which  are 
broad,  ovate-crenatcd,  and  very  thick,  are  about  3  inches  long, 
and  thickly  studded  with  hairs,  which  on  the  upper-surface  are 
principally  jointed  and  tapering,  but  a  few  are  simple  and 
surmounted  by  a  globular,  transparent,  brilliant  gland  like  a 
minute  dcwdrop.  On  the  imder-surfacc  the  glandular  hairs  are 
most  numerous,  and  give  rise  to  a  frosted  ap|)carance.     The 
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epidermis  is  provided  with  numerous  simple  stomata.  The 
venation  is  reticulate,  and  remarkably  prominent  on  the  under- 
surface  of  the  leaf.  A  few  oil  globules  are  met  with  in  the 
parenchyma,  but  the  aroma  is  chiefly  situated  in  the  glandular 
hairs.  The  taste  of  the  leaf  is  at  first  pleasantly  aromatic,  after- 
wards very  pungent;  the  odour  is  agreeable  and  refreshing. 

ANISOCHILUS  CARNOSUS.  Wall. 

Fig. —  Wight  III,  L  176  6,/.  1 ;  Linn.  Amcen.  Acad,  x.,  56, 
t.  3 ;  Rheedey  Hort,  Mai  x.,  t.  90. 

Hab. — Western  Himalaya,  Central  and  Southern  India. 
The  leaves  and  essential  oil. 

Vernacular. — Pan-jira  (Hind.),  Kdptirli,  Pto-jiren  (Mar.), 
Karpprfra-valli  (Tarn.),  Roga-chettu,  Omamu-aku  (2V/.),  Cho- 
mara,  Eurkha  {Mai),  Dodda-patri  (Can.). 

History,  Uses,  &C. — Ainslie  states  that  the  fresh  juice 
of  the  leaves  mixed  with  sugar-candy  is  prescribed  by  the  Tamil 
physicians  in  cynanche,  who  also  prepare  with  it,  in  conjunction 
with  the  juices  of  other  herbs  and  gingelly  oil,  a  cooling  lini- 
ment for  the  head.  Dr.  G.  Bidie  [Madras  Quart.  Med.  Joum., 
1862,  Vol.  v.,  p.  269)  describes  it  as  a  mild  stimulant  expec- 
torant.   Its  properties  depend  upon  a  volatile  oil. 

In  the  Diet.  Econ.  Prod,  of  India  it  is  stated  on  the  authority 
of  Surgeon-Major  North  that  the  juice  of  the  leaves  mixed 
with  sugar  and  human  milk  is  a  popular  domestic  remedy  for 
children's  coughs  in  Mysore. 

Description • — Stem  erect,  tetragonal;  leaves  petioled, 
ovate-roimded,  obtuse  crenated,  cor  date  at  the  base,  or  rounded, 
thick,  fleshy,  hoary  and  tomentose,  or  villous  on  both  sides ; 
spikes  long  peduncled,  at  length  cylindric ;  floral  leaves  ovate- 
obtuse;  upper  lip  of  calyx  acute,  glabrous,  membranaceous, 
ciliated  on  the  margin;  lower  lip  truncate,  quite  entire;  corolla 
bilabiate;  upper  lip  bluntly  3  to  4-cleft,  lower  lip  entire; 
flowers  lilac. 
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LAVANDULA  STCECHAS,  Linn. 

Fig. —  Barrel,  /c,  t.  301.  Arabian  or  French  Lavender 
iEng.)y  Stoechas  Arabique  {Fr.). 

Hab. —  Mediterranean  Coasts  to  Asia  Minor  and  Arabia. 
The  flower  spikes. 

Vernacular. — Dharu  (Hind.),  TTstukhudus  {Ind.  Bazars). 

History,  Uses,  &C. — Dioscorides  states  that  this  plant 
is  called  Stoechas  from  its  growing  on  the  Stcochades,  a  group 
of  islands  on  the  South  Coast  of  Gaul  near  Massilia,  now  called 
Isles  d'HySres.  It  is  the  wjd^^^  or  (jmjk^:x^\  of  Ibn  Sina. 
It  is  much  used  by  Mahometan  physicians,  who  consider  it 
to  be  cephalic,  resolvent,  deobstruent  and  carminative,  and 
prescribe  it  in  chest  afEections  ;  they  also  think  that  it  assists  in 
expelling  bilious  and  phlegmatic  humors.  (Cf .  Dio8.  iii.,  28 ; 
Paul.  ^g.  vi. ;  Plin.  26,  27.) 

The  author  of  the  Makhzan-el-Adtoiya  devotes  a  whole  folio 
page  to  a  description  of  its  properties,  and  especially  enlarges 
upon  its  cephalic  virtues ;  he  concludes  by  saying,  "  In  short 
TTstukhudus  is  the  broom  of  the  brain,  it  sweeps  away  all 
phlegmatic  impurities,  and  removes  obstructions,  strengthening 
its  powers,  expelling  vain  crudities,  and  rarifying  the  intel- 
lect." 

In  Western  India  the  drug  is  best  known,  though  incor- 
rectly, under  the  Portuguese  name  of  Alfazema,*  which  is 
corrupted  by  the  natives  into  Alphajan.  In  European  medicine 
the  flowers  furnish  the  base  of  the  sirop  de  stoechas  compose, 
and  are  sometimes  distilled  for  the  sake  of  their  essential  oil, 
which  is  known  as  ^' false  oil  of  Spike,"  the  true  oil  of  Spike 
being  the  produce  of  L.  Spica. 

L.  Stoechas  is  known  in  Spain  as  "Bomero  Santo"  (sacred 
rosemary).  Its  essential  oil  (also  that  of  L.  dentata)  is  there 
obtained  for  household  use  by  suspending  the  fresh  flowering 

*  liooandula  vera,  L.  Sicschas,  ii  called  RosmariDho  by  the  Portuguese 
in  Europe. 
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stalks,  flowers  downward,  in  closed  lx)ltles  and  exposing  them  for 
some  time  in  the  sun's  rays ;  a  mixture  of  water  and  essential 
oil  collects  at  the  bottom,  which  is  used  as  a  haemostatic  and 
for  cleansing  wounds.     (/,  C.  Smcer.) 

Description. — The  purple  flowers  occur  in  short-stalked 
spikes  and  are  situated  in  the  axils  of  downy,  heart-shaped 
bracts.  The  upper  bracts,  which  are  abortive,  form  a  purple 
tuft  at  the  top  of  the  spike.  The  drug  has  a  camphoraceous 
odour  and  a  hot  bitter  taste.  The  odour  of  the  oil,  which  is  of 
a  reddish-yellow  colour,  recalls  that  of  oil  of  rosemary. 

Chemical  composition. — The  specific  gravity  of  Spanish  oil 
of  L.  Sfwchas  is  0-942  at  15°  C.  It  boils  between  180*=^  and 
245°.    (J.    C.  Sawer,  Ckem,  (uid  Dnifjfjist,  1891,1^0.  r}G7.) 

Commerce, — The  drug  is  largely  imported  from  Europe. 
Value,  Rs.  8  per  maund  of  37^  lbs. 

JADEH. 

The  »AA^of  the  Arabian  physicians  is  generally  considered  to 
be  the  Fuliyun  (irdXcoi/)  of  the  Greeks;  by  some  supposed  to  be  the 
Poley-Germander  {Tencrium  Voiiumy  Linn.)  ;  it  is  described  as 
deobstruent,  diuretic,  anthelmintic,  and  tonic.  (Diose,  iii.,  115; 
Plin,,  21 ,  60,  84. )  Dumolin,  however,  maintains  the  noUov  of  the 
Greeks  and  the  Polium  of  Pliny  to  bo  Santolina  chamreci/parissifs, 
the  "Lavender  Cotton"  of  our  gardens.  Ibn  Sina  describes 
Jadeh  as  ft^^  e^f^y,  "a  kind  of  wormsecd."  Persian  writers 
on  Materia  Medica  give  Ghil-i-urba  and  Amberhcd  as  its 
synonyms. 

Dr.  Jayakar,  Civil  Surgeon  at  Muscat,  and  a  distinguished 
Arabic  scholar,  forwarded  to  one  of  us  in  1885  a  plant  growing 
on  the  hills  near  that  town  which  is  called  Jadeh,  and  also  a 
specimen  of  the  Jadeh  of  the  Muscat  shops  which  comes  from 
Bandar  Abbas.  Both  of  Dr.  Jayakar's  specimens  are  woody, 
labiate  plants,  with  linear  leaves  and  terminal  crowded  spikes  of 
flowers,  both  arc  densely  covered  with  a  cotton-like  down,  more 
especially  the  Persian  specimen.     The  two  plants  are  evidently 
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very  closely  related  ;  they  are  used  in  febrile  aJFections  by  the 
Arabs,  one  ounce  being  steeped  in  cold  water  all  night,  and 
the  infusion  strained  and  taken  in  the  morning.  In  infantile 
fevers  the  body  is  fumigated  with  the  drug. 

The  specimens  were  forwarded  to  Kew,  but  have  not,  as  far  as 
we  know,  been  identified.  The  Bander  Abbas  Jadeh,  as  sold  in 
the  shops,  consists  of  the  flowers  mixed  with  a  few  leaves  and 
stems.  The  flowers  are  about  y'^  of  an  inch  long,  and  only 
protrude  a  little  from  the  cottony  calyx ;  they  are  permanent 
and  firmly  attached  to  the  seeds,  which  are  black,  rugose,  and 
somewhat  kidney-shaped.  The  odour  of  the  drug  somewhat 
resembles  that  of  wormseed,  while  that  of  the  Arabian  plant  is 
more  like  lavender. 

POGOSTEMON  PARVIFLORUS,  BenfA. 

Syn. — p.  purpuricaulisy  Dalz.  in  Ilooh,  Kew  Journ.  tV.,  336. 

Hab.  — Sub- tropical  Himalaya,  Deccan  Peninsula.  The  root 
and  leaves. 

Vtfrnacular. — Pangala,  Phangala  (Mar.). 

History,  Uses,  &C. — This  plant  hardly  differs  from 
P,  purptirmcem,  and  is  very  closely  related  to  P *  pledranthmdeBy 
P.  yhiber,  and  the  variety  suavis  of  P.  Patchouli.  It  does  not 
appear  to  be  mentioned  by  Sanskrit  medical  writers,  but  the 
root  has  a  popular  reputation  as  a  styptic.  In  the  Ratnagiri 
District  of  Western  India,  the  root  has  long  been  in  use 
amongst  the  natives  as  a  secret  remedy  for  the  bite  of  the 
Phdrsa  snake,  and  in  February  1871,  Mr,  H.  B.  Boswell,  the 
Collector,  addressed  the  Civil  Surgeon  in  the  following  terms :— < 
"  I  have  the  honor  to  send  you  a  specimen  of  a  root  which 
I  have  reason  to  believe  to  be  a  cure  for  the  bite  of  the  Phursa 
snake,  and  I  shall  feel  very  much  obliged  to  you  if  you  can  in 
any  way  ascertain  its  medicinal  properties  and  its  effect  on  any 
one  so  bitten. 

'^  It  is  said  to  stop  all  the  after  ill-effects  of  this  poisonous 
bite,  which  is  more  than  Liquor  Ammonite  will,   I  believe. 
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often  do.  The  patient  is  to  eat  as  much  o{  it,  after  it  has  been 
washed,  as  would  make  in  bulk  the  size  of  the  first  joint  of  one's 
first  finger.  This  he  is  to  do  three  times  a  day  for  seven  days. 
It  is  also  to  be  applied  externally  to  the  wound.  I  cannot,  of 
course,  vouch  for  the  truth  of  this,  or  the  efficacy  of  the  cure,  but 
one  of  my  sepoys,  who  was  bitten  by  a  Phdrsa  a  week  ago,  has 
been  doctored  by  the  Patel  (village  headman)  of  this  place,  in 
this  manner,  and  is  now  apparently  well.  The  Patel  after  much 
persuasion  has  shown  me  the  root  and  the  plant,  one  I  know 
well,  but  the  name  of  which  I  am  not  at  liberty  at  present  to 
mention.     He  also  assures  me  that  this  is  all  he  uses." 

The.  plant  was  forwarded  in  April  1871  to  the  Chemical 
Analyser  to  Government,  who  identified  it  as  a  species  of 
Perilla,  and  expressed  an  opinion  that  it  was  highly  improbable 
that  a  plant  belonging  to  the  Labiatae  would  prove  to  be  a 
specific  for  snake-poisoning,  and  suggested  that  some  trustworthy 
evidence  of  its  value  should  be  obtained  before  he  undertook  an 
analysis.  In  June  of  the  same  year.  Dr.  0.  Joynt,  the  Civil 
Surgeon,  reported  the  following  case:— "A  sepoy,  aged  27,  was 
admitted  on  the  night  of  the  29th;  Liquor  Ammonias  was  applied 
to  the  wound  after  incising ;  next  morning  there  was  hoBmorrhage 
from  the  wound,  and  also  free  hflcmorrhage  from  the  gums  and 
tongue,  the  blood  escaping  had  a  bright  arterial  hue.  A 
scruple  of  the  root  was  ordered  three  times  a  day.  The  first  dose 
decidedly  relieved  the  vertigo  which  he  complained  of,  and 
next  day  there  was  a  marked  diminution  in  the  haemorrhage 
from  gums  and  tongue,  which  entirely  ceased  on  the  fourth  day. 
No  other  medicine  was  given."  Dr.  Joynt  remarked:— "The 
employment  of  the  root  in  this  case  appears  to  have  been 
singularly  beneficial,  and  to  deserve  further  investigation.*' 

Unfortunately,  Dr.  Joynt  left  Ratnagiri  shortly  afterwards 
and  was  unable  to  continue  his  investigations.  In  the  Annual 
Report  of  the  Ratnagiri  Police  Hospital  for  the  year  1873-74, 
the  following  remarks  by  Dr.  E.  H.  R.  Langley,  the  Civil 
Surgeon,  occur: — "Snake-bites  furnished  two  cases;  these 
injuries  were  caused  by  snakes  called  'Phdrsa'  by  the  natives 
(Echis  envinaia  of  ophiologists).     A  rapid  cure  was  effected  by 
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the  internal  administration,  together  with  local  application  of 
the  root  of  a  shrub,  *the  Pogostenioa  piirpuricaulis*  very  common 
all  over  the  Concan."  In  1874  Dr,  Langley  made  the  follow- 
ing report  to  the  Deputy  Surgeon-General : — "  Thirteen  casea 
arising  from  the  bites  of  poisonous  snakes  were  treated  in  the 
Civil  Hospital,  Ratnagiri.  The  only  remedy  used  was  the 
pounded  root  of  a  plant  called  Pangia,  the  *  Pogostemon  purpun-^ 
cauUa of  botanists';  the  root  of  this  plant  is  given  internally  as 
well  as  applied  as  a  paste  locally  ;  all  these  cases  did  well,  and' 
were  discharged  from  two  to  four  days  after  admission." 

In  1884  Dr.  H.  McCalman,  Civil  Surgeon,  Ratnagiri,  for- 
warded a  communication,  "O/i  the  treatment  of  Phoorsa  bite  bij 
Pangh,  root  with  iilmtrative  case,"  to  the  Bombay  Medical  and 
Physical  Society,f  rom  which  we  extract  the  following  remarks:— 
*'The  Echis  carinata,  a  viperine  snake,  is  very  common  in  the 
Ratnagiri  District.  Fayrer  describes  it  as  fierce,  active  and 
aggressive,  always  on  the  defensive,  and  ready  to  attack.  The 
bite  is  eventually  highly  dangerous,  although  the  symptoms  may 
be  slow  in  developing.  In  fatal  cases  death  usually  occurs  in 
from  4  to  6  days,  and  is  preceded  by  giddiness,  great  lethargy 
and  depression,  haemorrhagic  discharges,  albuminuria,  and 
occasionally  lockjaw."  •  »  * 

**  Pangla  root,  chewed  in  a  fresh  state,  has  been  used  for  some 
years  by  Drs.  Joynt,  Langley,  Barker  and  myself  in  the  treat- 
ment of  Phoorsa  bite,  and  with  invariable  success." 

The  following  is  Dr.  McCalman's  illustrative  case  : — ^Rowjee 
Balsawant,  Hindoo,  police  constable,  aged  45,  was  admitted 
to  hospital  on  the  14th  June  1884,  at  6  a.m.  An  hour 
previously  he  was  bitten  on  the  dorsum  of  the  foot  by  a 
Phoorsa  snake,  afterwards  recognized  and  killed.  He  was  im- 
mediately given  Pangla  to  chew,  and  a  poultice  of  the  leaves 
applied  locally.  At  9  a.m.  there  was  much  pain  in  the  part, 
CDdematous  swelling  of  the  foot  and  ankle,  extending  half-way 
up  the  leg,  giddiness,  a  feeling  of  great  depression,  and  haemor- 
rhage (dark-coloured)  from  the  gums,  under  surface  of  the 
tongue  and  buccal  mucous  membrane  generally.  The  blood 
expectorated  did  not  coagulate.  This  bleeding  had  begun  at 
111.-13 
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6  A.M.,  an  hour  after  the  man  had  been  bitten.  Pulse  72,  tem- 
perature 98^  F.,  no  dyspnxBa.  Finding  the  haemorrhage  un- 
checked by  the  remedy,  some  perfectly  fresh  root  just  dug  up  was 
substituted  for  that  first  given.     The  effect  was  soon  apparent. 

At  2  P.M.,  giddiness  less,  pulse  78, .  temperature  99®, 
expression  tranquil,  urine  dark-coloured,  depositing  a  slight 
flocculent  sediment,  reaction  acid,  sp.  gr.  1012,  albumen  to  a 
considerable  extent.     Pain  of  the  foot  less. 

6  P.M.,  bleeding  from  the  mouth  practically  stopped,  giddiness 
increased,  pulse  72,  temperature  99^*4.  Urine  shows  blood 
eorpuscules  under  the  microscope. 

loth. — No  haDmorrhago  from  the  mouth;  urine  contains  a 
Considerable  quantity  of  blood ;.  vertigo  less.  Swelling  of  limb 
less.     Pulse  as  yesterday  and  of  fair  volume. 

16th. — No  haemorrhage  whatever.  No  giddiness.  TJrine 
pale,  no  sediment,  no  albumen,  sp.  gr.  1008.  Pulse  66.  Stiffness 
of  foot,  but  no  real  pain. 

17th. — ^Swelling  rapidly  disappearing.  No  head  symptoms. 
Urine  verj'  pale  and  plentiful,  sp.  gr.  1004. 

18th. — Pangla  omitted.  His  convalescence  was  uninterrupt- 
ed, and  he  left  the  hospital  on  the  22nd  perfectly  well. 

Dr.  McCalman  remarks: — "I  do  not  pretend  to  explain  the 
action  of  Pangla ;  that  the  remedy  acts  generally  and  physiolo- 
gically is  apparent  from  the  early  drying  up  of  remote  haemor- 
rhages (e.g.,  bleeding  from  the  urinary  tract)  and  the  relief  of 
cerebral  symptoms,  effects  due  to  a  restoration  of  the  natural 
state  of  the  blood,  and,  through  it,  of  the  nervous  centres.  The 
drug  may  also  stimulate  organs  concerned  in  the  elimination  of 
the  poison.  The  subject  is  one  which  calls  for  further  careful 
experimental  research." 

Through  the  courtesy  of  Surgeon-General  Pinkerton  we  have 
been  supplied  with  further  extracts  from  the  records  of  the 
Ilatnagiri  Civil  Hospital,  which  show  that  Pangla  root  is  still 
used  with  the  same  success  in  the  treatment  of  Phursa  bite. 
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Only  one  fatal  case  is  recorded,  and  in  that  the  remedy  was 
administered  in  the  form  of  tincture  instead  of  in  the  usual 
manner. 

Mr.  G.  W.  Vidal,  C.S.,  in  a  letter  to  the  Bombay  Gazette, 
dated  January  30th,  1890,  states  that  the  bite  of  the  Phursa  snake 
is  apparently  fatal  in  about  20  per  cent,  of  cases,  and  the  action 
of  the  poison  is  slow.  He  says:  "In  collecting  materials  for  an 
account  of  the  snakes  of  Ratnagiri  for  the  Bombay  Gazetteer, 
I  found  (in  1878)  records  of  62  fatal  cases  treated  at  the  Civil 
Hospital.  These  cases  showed  that  death  occurred  on  an  aver- 
age ixi  four  and  a  half  days,  though  in  some  instances  patients 
had  lingered  up  to  twenty  days."  In  1855-56  Dr.  Imlach,  then 
Civil  Surgeon  of  Shikarpur,  in  a  description  of  the  *Kapar' 
(JEchia  carinata),  published  in  the  Transactions  of  the  Bombay 
Medical  and  Physical  Society  (Vol.  iii..  New  Series,  p.  80),  wrote 
that  "  a  reference  to  police  returns  will  show  that  in  by  far  the 
majority  of  cases  serious  injury  and  death  have  been  caused  by 
the  bite  of  this  species."  In  an  article  upon  the  "Venomous 
Snakes  of  North  Canara"  {Journ.  Nat.  Hist.  Soc.  Bombay, 
Vol.  v.,  No.  1,  p.  69 ) ,  Mr.  Vidal  says : — "  There  is  indeed  no  doubt 
that  the  Echis  is  a  far  more  potent  factor  than  any  other  venomous 
snake  in  swelling  the  mortality  of  the  Bombay  Presidency,  and 
it  is  important  that  this  fact  should  be  more  generally  known 
and  recognised  than  it  has  been  hitherto.  It  is,  of  course, 
impossible  to  show  the  exact  percentage  of  the  deaths  from 
Bnake-bite  for  which  the  Echis  is  responsible.  In  the  returns  no 
attempt  is  made  to  discriminate  the  species  to  which  the  recorded 
deaths  are  attributable,  and  little  if  any  reliance  could  be  placed 
in  the  statistics,  even  if  such  an  attempt  were  made.  But  the 
conclusion  stated  above  may,  I  think,  be  fairly  drawn  from  the 
fact,  which  is  very  clear  from  the  returns  in  their  present  shape, 
that  in  all  those  districts,  where  the  Echis  is  known  to  abound, 
the  average  mortality  from  the  snake-bite  is  markedly  high, 
while  conversely,  the  mortality  is  insignificant  in  other  dis- 
tricts where  the  Echis  is  either  rare  or  absent.  The  following 
table,  which  I  have  compiled  with  some  care  and  labour  from 
the  official  returns  for  the  eight  years,  1878-^85,  shows  the 
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population,  the  actual  average  mortality,  and  the  mortality  per 
mille  of  each  district  in  the  Bombay  Presidency  :— 


District. 


Population 

by 

Census  of 

1881. 


Average 
actual 
mortality 
from  snake- 
bite, 1878 
to  1885. 


Averag^e 
mortality 
per  mt'Z/tf, 

1878  to 
1885. 


Hydrabad 

Thar  and  Parkar 

Karachi 

Batnagiri  

Thana 

Panch  Mahals   

Sbikarpur 

Surat 

Kaira  

Broach  

Upper  Sind  Frontier 

Kolaba 

Ahmeilabad 

Sattara 

Kanara 

Belgaum 

Poona  

Dharwar 

Khandeiah 

Bijapur  

Nasik 

Abmednagar 

Sholapur 


754,624 
203,344 
•478.688 
997,090 
908,548 
255,479 
852,986 
614,198 
804,800 
326,930 
124,181 
381,649 
856,324 

1,062,350 
421,840 
864,014 
900,621 
882,907 

1.237.231 
638,493 
781.206 
751,228 
682,487 


1817 

48-7 

87-2 

154-5 

1088 

80-6 

728 

41-5 

47-2 

191 

6-7 

19-8 

89-6 

41-0 

160 

30-2 

18-6 

17-6 

231 

110 

108 

10-3. 

2-2 


0-247 

0-239 

0182 

0156 

0-119 

0119 

0086 

0-067 

00586 

00584 

0053 

0052 

0046 

0038 

0-037 

0034 

0-020 

0019 

0-018 

0017 

00138 

00137 

O003 


Thus  three  Sind  districts  and  Ratnagiri,  in  all  of  which  the 
Echia  swarms  in  suitable  localities^  stand  well  at  the  top  of  the 
list  with  an  average  mortality,  taking  the  four  districts  together 
of  '205  per  1,000.  On  the  other  hand,  in  the  last  four  districts 
on  the  list,  viz.,  Bijapur,  Nasik,  Ahmednagar  and  Sholapur, 
the  combined  average  mortality  per  mille  is  only  '0118.  In 
other  words  only  one  man  dies  of  snake-bite  in  about  100,000 
in  these  Deccan  districts,  while  in  the  J?c/iw-ridden  tracts  one 
man  dies  in  every  5,000.  Daboias  and  kraits  are  probably 
nowhere  so  common  in  Western  India  as  to  have  much  appre- 
ciable effect  on  the  mortality.  But  cobras  are  quite  as  common, 
I  believe,  in  these  Deccan  districts  as  they  are  in  Ratnagiri  or 
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Sind.  This  shows,  I  thinks  pretty  conclusively  that  the  Echi* 
— and  not  the  cobra,  or  any  other  Tenomous  snake — is  chiefly 
responsible  for  deaths  from  snake-bite  in  Bombay." 

The  fresh  leaves  of  P.  parviflorm  have  a  pungent  taste,  and 
when  bruised  are  in  general  use  in  the  Concan  as  a  cataplasm 
to  clean  wounds  and  sores,  and  to  stimulate  healthy  granulation  • 

Description. — A  stout,  erect,  branched  shrubby  plant ; 
glabrous,  pubescent,  or  scaberulous.  Leaves  long-petioled,  ovate 
or  ovate-lanceolate,  singly  or  doubly  crenate-toothed  or  serrate, 
base  cuneate,  whorls  subglobose,  in  dense  cylindric  or  one-sided 
softly  hairy  spikes,  bracts  elliptic-ovate^  exceeding  the  hirsute 
calyx,  calyx-teeth  short,  triangular-lanceolate,  ciliate.  Nutlets 
very  small,  black,  shining.  The  whole  plant  has  a  strong  black 
currant  odour.  Boots  woody,  knotted;  bark  light  brown, 
scabrous,  with  an  aromatic  odour  like  that  of  the  plant,  and  a 
pungent  taste,  benumbing  the  tongue  and  palate  when  chewed. 

Chfimical  composition. — The  most  interesting  principle  detected 
in  the  plant  was  an  alkaloid.  After  repeated  purification  it 
was  left  as  a  yellow  varnish  with  slightly  bitter  and  mouse-like 
flavour.  It  was  more  soluble  in  chloroform  than  in  ether. 
No  special  colour  reactions  were  noted.  We  also  detected  the 
presence  of  trimethylamine,  and  a  volatile  principle  with  a 
cedar- wood  odour.  Eesinous  principles  were  also  present,  with 
astringent  matter.  We  provisionally  call  the  alkaloid  Pogoste- 
monine, 

MENTHA    SYLVESTRIS,  Lim. 

Fig. — Beichb.  Ic.  Fl.  Germ.,  U  82;  Eng.  Bot.  686.  Wild 
Mint  (Eng.\  Menthe  sauvage  {Fr.). 

Hab. — Temperate  W.  Himalaya,  Persia.    The  herb. 
Fi?rfjacw&r.— Pudina  or  Pddina  (Hind.,  Tam.^  Beng.,  &uz.), 
Chetni-maragu  {Can.),  Vatalau,  Pudfna  {Mar,). 

History,  Uaes,  &C. — A  fragrant  plant  named  /**VAi  or 
nivBti^  in  Latin  Mintha  o^  Mentha,  was  known  to  the  Greeks  and 
Romans  {Theophr,,  ii.,  4;  Plin.,  19,  47;  20,  53),  which  was 
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probably  a  kind  of  mint.  According  to  Pliny,  tho  name  of  this 
plant  was  afterwards  changed  to  v^voo-tiov  on  account  of  the 
sweetness  of  its  smell.  It  was  used  as  an  ingredient  in  sauces 
and  for  medicinal  purposes ;  it  is  impossible  to  determine  with 
certainty  which  species  of  mint  was  used  by  the  ancients,  but  it 
is  generally  supposed  to  have  been  If.  sativa,  Linn. 

Ovid  tells  us  that  Myntha  was  a  nymph  beloved  of  Pluto, 
who  was  turned  into  a  plant  by  Proserpine  out  of  jealousy, 
De  Gubematis  (Myth,  des  Plants  ii,,  226)  says: — "Les  Fraujais 
I'appellent  Menthe  de  Nosire  Dame,  les  Allemands  Umer  Frauen 
Muntz,  Pietro  de  Crescenzi,  Herba  sanctee  Marue,  Dans  la  Na- 
turale  et  generate  Historia  dell'  Indie  Occidentali  (Ramusio)  on 
lit:  '^Jj'herba  buona,  che  in  alcune  parti  chiamano  herba 
$antaj  e  in  molto  altre  menta"  Dans  les  Allegories  d'Azz  JEddin, 
traduit  par  Garcin  de  Tassy,  la  menthe  semble  jouer,  au 
contraire,  unassez  vilain  rdle.  Le  basilic  en  parle  ainsi  au  jasmin : 
"Tu  auras  peut-Stre  entendu  dire  qu'il  existe  un  d^lateur  (la 
menthe)  parmi  les  Stres  de  mon  espSce ;  mais,  je  t'en  prie,  nelui 
fais  pas  de  reproches ;  il  ne  r^pand  que  sa  propreodeur ;  il  ne  di- 
vulgue  qu'un  secret  qui  le  regarde ;  il  ne  d^voile  enfin  quece  qu'il 
pent  decouvrir/'  Quelle  allusion  pent  contenir  cette  allegoric  P 
Est-il  possible  que  la  vieille  Equivoque  latine  entro  les  mots 
tnentha  et  mentula  se  soit  repetfie  dans  une  langue  orientale?  * 
Quant  St  la  premiere,  elle  est  certaino,  et  les  pontes  pomo- 
graphiques  italiens  en  ont  bien  abusd.  II  faut  sans  doute  en- 
core songer  k  cette  Equivoque,  pour  comprendre  I'origine  de  la 
superstition  Sicilienne  de  Caltavuturo,  dans  la  province  de  Pa- 
lermo ;  on  y  croit  que  si  la  f  emme  dans  ses  mois  s'approche  de  la 
menthe,  la  plante  pdrira;  autrefois,  au  lieu  de  menta,  on  enten- 
dait  probablement  mentula :  d'oii  la  croyance  qui,  autrement, 
serait  inintelligible. 

Apulfe,  De  Virtutibm  Herbarum,  indique  le  rite  qu'il  faut 
suivre  pour  cueillirla  menthe :  "Lege  cam  mense  Augusto, mane 
prime  priusquam  sol  exeat,  mundus,  ad  omnia  sic  dicens :  Te 
precor,  herba  hedt/osnws,  per  eum  qui  nasci  te  jussit,  venias  adme 

*  ImmoTero  sic  est,  ^vaJ  idem  Talet. 


LABI  AIM.  103 

hilaris  cum  tins  virtutibus  et  effectu  tuo,  et  ea  mihi  praBstes  quao 
fide  a  te  posco." 

Mint  does  not  appear  to  be  mentioned  by  Sanskrit  medical 
writers.  In  Arabic  ji^i  (naanaa)  and  c>*a.  (habak)  are 
general  names  for  the  mints,  but  they  are  best  known  as  Fuda- 
naj,-the  Arabic  form  of  the  Persian  word  Pudina  or  Padang« 
The  author  of  the  Makhzan  describes  three  kinds  of  Fddanaj, 
wild,  mountain,  and  water  mint ;  the  latter,  he  says,  is  the  Cala- 
mintha  of  the  Greeks.  Mountain  mint  is  described  as  having 
hoary  leaves,  but  it  is  impossible  from  his  description  to  form 
any  opinion  as  to  the  exact  species  to  which  he  refers.  The 
mints  are  considered  to  be  hot  and  dry,  and  are  prescribed  ia 
dyspeptic  affections,  fluxes,  and  dropsy.  Different  kinds  of 
mint  are  much  cultivated  in  Indian  gardens,  and  are  used  as 
domestic  remedies  on  account  of  their  stimulant  and  carminative 
properties.  They  are  often  made  into  a  medicinal  chutney^ 
which  is  eaten  to  remove  a  bad  taste  in  the  mouth  in  febrile 
conditions  of  the  body,  e.g.,  Pddina,  kharik  (dry  dates),  black 
pepper,  rock  salt,  raisins,  and  cumin  in  equal  proportions  are 
rubbed  into  a  chutney  with  limejuice. 

In  colic,  mint  juice  with  a  little  black  pepper  and  honey  is 
given. 

Description  .—Jf.  sylvestrU  has  leaves  broadly  or  narrowly 
oblong,  obovate  or  lanceolate  subacute,  serrate,  hoary  beneath^ 
whorls  in  terminal  spikes,  calyx-teeth  triangular  or  lanceolate, 
corolla  hairy,  glabrous  within.  Nutlets  usually  pale,  smooth, 
sometimes  brown  and  delicately  reticulate.  (FL  Br.  Ind.) 

The  plant  varies  much  in  size  and  habit.  Aitchison  observed 
it  in  Biluchistan  in  beds  of  streams  amongst  tamarisk  shrubs, 
growing  nearly  seven  feet  high  and  forming  large  climips. 
Another  variety  was  collected  by  him  on  the  Harirud  valley. 

Mentha  vividis  (spear-mint),  M.pipcnta  and  Jf.  incana  (pep- 
permint), Jf.  sativa,  and  M.  aquatica,  occur  in  Indian  gardens, 
and  as  escapes.  M.  arvenais  is  a  native  of  the  Western 
Himalaya. 
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Chemical  com^;osrtu)«.— The  most  important  constituent  is  the 
volatile  oil,  which  has  the  same  composition  as  oil  of  peppermint, 
but  diflfera  from  it  in  odour  and  flavour  (see  p.  107), 

The  plant  contains  a  little  tannin. 

Commerce. — The  dried  plant  of  M.  st/lcestrU  is  a  regular 
article  of  import  from  Persia  into  Bombay.  Value  about 
2  annas  per  lb. 

MENTHA     ARVENSIS,  Linn,  var.  piperascem. 

Hab. — China  and  Japan*  The  essential  oiI>  and  Menthol 
or  Peppermint  camphor. 

Vernacular, — The  oil. — Lin-tsao  [Chin.),  Hakano  Abura 
[Japan),  Pddine-ka-tfl  or  atar  [Hind,,  Beng.),  Vatalau- 
cha-t6l  (Mar.)^  Phudino-nu-tel  (Guz.),  Pudina  attar  or  tailam 
(Tarn.),  Pudina-attaru  or  tailamu  (TeL),  Pudina- attar  or 
yanne  [Can.)*  Menthol. — Po-ho-yo  {Ckin,),  Hatsca  (Japan), 
Pudine-ke-  phill  [Ind,  Bazars). 

History,  Uses,  &C. — Peppermint  was  in  use  in 
China  and  Japan  at  least  2,000  years  ago.  The  Fudanaj- 
el-tays,  "Mentha  hircina,"  of  Ibn  Sina  appears  to  have  been 
peppermint ;  he  describes  it  as  a  very  efficacious  kind  of  mint 
and  a  good  diuretic.  Haji  Zcin  el-attar  (1868)  mentions  a 
kind  of  mint  called  Filfilmdn,  i.e.,  "having  the  qualities  of 
pepper,"  also  known  as  Pudineh-i-kohi  or  "  hill  mint."  Both 
the  Arabs  and  Persians  appear  to  have  been  well  acquainted  with 
the  value  of  this  mint  in  neuralgic  affections.  It  is  interesting 
to  observe  that  in  Hull's  UnYMi^y^^rei,  Manchester,  1799,  pepper- 
mint is  named  Mentha  hircina.  Peppermint  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica.  From  the  Pharmacograph  ia 
we  learn  that  pejjer-mint  was  first  observed  by  Dr.  Eales  and 
communicated  to  Ray,  who  noticed  it  in  his  St/nopsit  in  1696. 
Dale,  in  1705,  states  in  his  Pharmacoiogiw  Supplementnm  that  it 
is  esteemed  a  specific  in  renal  and  vesical  calculus ;  and  Ray,  in 
the  third  edition  of  his  Synopsis,  declares  it  superior  to  all  other 
mints  as  a  remedy  for  weakness  of  the  stomach  and  for  diarrhoea. 
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Upon  the  Continent  of  Europe  peppermint  became  practically 
known  about  the  latter  end  of  the  last  century  {ap.  cit^  2nd  ed., 
p.  .481 ) .  Peppermint  camphor  was  first  described  by  Gmelin  in 
1829,  who  obtained  it  from  the  European  plant.  Pereira  and 
Ghiibourt  notice  the  menthol  of  China,  and  in  1862  a  memoir 
on  crystallized  oil  of  peppermint  from  Japan  was  presented  to 
the  Chemical  Society  by  Opponheim,  who  speaks  of  it  as 
coming  to  Europe  in  earthenware  jars,  and  often  adulterated 
with  sulphate  of  magnesium  to  the  extent  of  10  to  20  per  cent 
This,  however,  was  not  the  case  vdth  a  sample  examined  by  Moss 
and  also  by  G.  H.  Beckett  and  C.  E.  Alder  Wright  in  1874. 
When  first  brought  to  Europe  it  was  used  as  a  remedy  for  head- 
ache and  nei^ralgia,  and  was  known  in  France  as  Gouttes 
Japonaises,  In  1879  Mr.  Archib&ld  Duncan,  a  student  of  the 
University  of  Edinburgh,  drew  attention  in  the  Lancet  to  its 
value  as  an  antiseptic.  Dr.  A.  Rosenberg  (Lancet,  1885)  recom- 
mended an  alcoholic  or  ethereal  solution  as  a  local  anaesthetic 
in  affections  of  the  nose,  pharynx,  and  larynx.  The  use  of 
menthol  for  these  purposes  has  now  become  general  in  Europe 
and  America.  Dr.  Lahnstein  (Th^rap.  Monatsk,,  1890,  No.  5) 
has  used  menthol  with  striking  success  against  vomiting  in  a 
child  with  traiunatic  peritonitis  where  opium  and  morphine 
had  failed. 

Dr.  Drews  {Therap.  Monatsh.,  1890,  No.  7)  has  conditionally 
confirmed  the  commimications  of  Gottschalk  and  Weiss  con- 
cerning its  value  in  obstinate  vomiting  of  pregnancy. 

Dr.  Bronner  of  Bradford  reported  at  the  62nd  meeting  of 
German  Scientists  and  Physicians  in  Heidelburg  on  the  success 
obtained  by  him  with  menthol  (a  few  drops  of  a  20  per  cent, 
solution  in  olive  oil  poured  on  pieces  of  pumice  stone)  in 
obstinate  swelling  of  the  tubes  as  well  as  in  some  cases  of 
sclerosis.     (Therap.  Monatsh,,  1890,  No.  8.) 

Dr.    Jones   {Deutsch,  Apoth-Zeit,,  1890,  p.  143)  has   used 

menthol  successfully  in   20  per  cent,    alcoholic   solution  for 

inhalation  in  asthmatic  cases.     Lastly,   the   success  obtained 

with     menthol     against     diphtheria     must    be      mentioned. 

III.— 14 
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Dr.  Hermann  Wolfif  (Theroji.  Monaiah.,  1890,  No.  9)  has 
exhaustively  reported  on  his  experience  of  two  years  with  the 
treatment.  In  India  it  is  chiefly  used  as  a  stimulant  carmina- 
tive by  vegetarians  in  the  same  manner  as  the  essential 
oil  of  peppermint,  which  k  largely  imported  from  China 
and  Japan.  One  of  us  has  found  a  large  rectal  injection  of 
essence  of  peppermint  in  warm  water  afford  marked  relief  in 
renal  colic. 

Description. — Chinese  oil  of  peppermint  is  generally 
high  coloured  and  very  pungent,  with  a  bitter  after- taste.  It 
is  now  often  deprived  of  its  menthol,  but  still  appears  to  be  un- 
able to  compete  with  the  Japanese  oil  which  has  nearly  driven 
it  from  the  Indian  market.  The  menthol  of  China  and  Japan 
occurs  in  long  hexagonal  crystals,  resembling  sulphate  of  mag- 
nesium, which  contain  much  water.  E.  B.  Kyle  (Amer.  Journ. 
o/Phann,,  1885)  mentions  the  following  among  the  properties 
of  menthol.  When  thrown  upon  water,  currents  are  produced  to 
and  from  the  dissolving  crystals.  Menthol  liquifies  with  chlorali 
thymol,  and  camphor ;  and  this  action  is  particularly  noticeable 
with  thymol,  crystals  of  the  two  substances  placed  in  contact 
being  in  a  few  minutes  transformed  into  a  thick  oily  liquid. 
On  gently  heating  a  mixture  of  1  drachm  of  the  aqueous  solu- 
tion of  menthol  with  half  a  drachm  of  a  solution  of  1  grain  of 
iodine  and  5  grains  of  potassium  iodide  in  two  drachms  of  water, 
with  a  small  quantity  of  potash  solution,  the  characteristic  odour 
of  iodoform  is  developed.  ITie  aqueous  solution  is  not  affected 
by  ferric  chloride  or  bromine  water,  but  yields  a  slight  turbidity 
mth  chlorine  water.  One  grain  of  menthol  yields,  with  120 
drops  of  sulphuric  acid,  a  brownish  red  liquid  of  a  very  dis- 
agreeable odour,  and  on  the  addition  of  a  little  potassium  bichro- 
mate becomes  chrome  green,  the  colour  remaining  unaltered 
for  several  weeks.  Menthol  slightly  warmed  with  nitric  acid 
yields  a  thick,  wine-coloured,  oily  liquid,  and  at  a  higher 
heat  red  fumes  are  given  off ;  on  neutralizing  now  with  ammonia, 
a  precipitate  is  observed  which  is  soluble  in  alcohol,  and  the 
solution  when  evaporated  yields  an  indistinctly  crystalline 
mass. 
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Tlie"  oil  of  M.  arf>ensi9^  var.  fiperaacemy  distilled  from  the  fresh 
plant,  growa  at  Miteham,  by  ^o&s  Ikad  a*  decided  yellow  colour, 
and  a  sp,  gr.  of  -9107  at  62^  F.  With  the  barometer  at  30  in. 
£t  boiled  at  402'*  F. 

Tbe  sp:  gr.  of  the  oil  after  determining  the  boiling  point, 
was  found  Co  be  •  WIZ  art  62?^F, 

Other  specimens  of  oil  distilled  in  England  from  the  dry  im- 
ported herb,  were  found  by  Moss  to  be  diflTerent  in  appearance 
«nd  physical  properties  from*  that  distilled  by  him.  One 
labelled  ♦*  non-rect,"  was  distinctly  green^  and  had  a  sp.  gr.  of 
*9167  at  62^F. ;  a  second,  labelled  **  rect.,"  was  pale  in  colour,  with 
a  faint  green  tinge,  and  had  a  sp.  gr,  of  9098;  The  sp.  gr.  of 
these  oils  confirm  Todd's  generalization  that  pure*  oils  fall 
between  -SOS and  -917.  (Phana.  Jonm.y  p.  446,  1886.)  None  of 
the  three  oils  gave  any  coloration  when  subjected  to  the  test 
^ven  in  Todd's  paper  above  mentioned.  It  consists  in  adding 
one  drop  of  oil  to  a  mixture  of  23  drops  of  alcohol  with  one  drop 
ci  nitric  acid,  sp,  gr.  l^U.  With  the  oil  of  M.  piperita  a 
permanent  blue  or  bluish-green  colour  is  developed* 

Chemical  composition, — Oil  of  peppermint  owes  its  peculiar 
odour  to  menthol  (mint  camphor,  mint  stearopten),  C^^H'^^O, 
which  is  chiefly  contained  in  the  last  portions  obtained  on  sub- 
jecting the  oil  to  fractional  distillation.  It  forms  colourless 
prisms  which  fuse  at  42*0.  and  boil  at  212^0.  Distilled 
with  phosphoric  anhydride,  it  yields  menthene  C^^H*®,  which 
is  a  colourless  liquid  of  an  agreeable  odour.  According  to 
Moriga  (1881),  oil  of  peppermint  contains  probably  also  an 
oil  of  the  formula  C^°H*®0,  which  may  be  prepared  from 
menthol  by  oxidation  with  potassium  bichromate;  but  by 
treatment  with  fuming  nitric  acid  menthol  yields  at  first  an 
explosive  oil,  afterward  crystals  of  an  acid  (C^H»0*)^H20, 
melting  at  97°C. ;  this  compound  is  not  identical  with  pyro- 
tartaric  acid,  with  which  it  agrees  in  composition.  A  compound 
isomeric  with  borneol  had  been  found  by  Beckett  and  Wright 
(1875)  in  the  liquid  portion  of  Japanese  peppermint  oil,  but, 
according   to  FlUckiger  and  Power  (1880),  is  not  present  in 
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the  oil  distilled  at  Mitchaniy  which  contains^  besides  menthol, 
several  hydrocarbons  of  the  formulas  C*^H^*  andC^^H^*,  and 
haying  a  terebinthinate  somevrhat  lemon-like  odour.  (SHlle 
and  MaischJ) 

Commerce. — Chinese  oil  of  peppermint  and  menthol  are 
imported  into  India  in  quarter-catty  flat  bottles,  bearing  a 
Chinese  label.  Four  or  more  of  these  bottles  are  packed  in  a  tin 
box.  The  Japanese  oil  is  packed  in  tins  of  various  sizes  and 
has  generally  an  English  label,  much  of  it  is  of  very  inferior 
quality,  the  menthol  having  been  separated.  Cocking's  is  the 
best  brand,  and  is  packed  in  glass  bottles  with  paper  cases. 
Value — oil,  Rs.  4  to  5  per  lb. ;  menthol,  Rs.  8  per  lb. 

Indian  substitutes  for  peppermint  are  Mentha  incana, 
Willd,,  much  cultivated  in  gardens,  and  wild  in  Northern  India, 
and  Micromeria  capitellata,  Beyith,^  a  native  of  Behar, 
the  Western  Himalaya  and  the  Western  Ghats,  described  by 
Dalzell  as  rivalling  the  peppermint  in  its  aromatic  and  carmi- 
native properties. 

ORIGANUM   MARJORANA,  Linn. 

Fig. —  Woodv,  Med,  Bot.  t.  165.  Sweet  Marjoram  {Eng  ,)^ 
Marjolaine  (Fr,). 

Hab. — Portugal  to  Western  Asia.  Cultivated  in  India. 
The  herb. 

Vernacular. — Marwa  {Indian  Bazars). 

History,  Uses,  &C. — The  name  optfai/oi/,  in  modem  Greek 
ptyavi,  was  applied  in  ancient  times  to  plants  of  this  genus,  but 
0.  marjorana  was  distinguished  by  the  names  arafiyjrvxov  and  * 

afiopoKos,  A  Greek  myth  informs  us  that  Amaracus  was  a  page 
to  the  king  of  Cyprus,  who  one  day  on  letting  fall  a  vessel  of 
perfume  became  so  frightened  that  he  was  turned  into  this 
plant.  The  Greeks  and  Romans  decorated  the  newly  married 
with  it.     Catullus  says  : — 

Cing3  tempora  floribua 
Susveolentis  AmRraci. 


\ 
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It  is  the  Marjolaine  of  the  French.  De  Gubernatis  states  that 
in  Southern  Europe  it  is  the  symbol  of  honour  and  the  protector 
of  married  women.  It  is  the  Maruva  and  Jambhira  of  the  Raja 
Nirghanta  and  the  Marwa  or  Marzangush  of  the  Persians. 
Ibn  Sina  calls  it  Marzanjush.  The  Persian  word  signifies 
**  mouse-ear,"  a  name  given  to  it  on  account  of  the  greyish  downy 
•  character  of  the  leaves,  which  is  more  marked  in  the  Persian 
variety  than  in  the  European  plant.  Marjoram  is  cultivated  as 
a  pot-plant  in  most  Indian  gardens,  and  is  used  as  a  substitute 
for  thyme  in  cookery.  At  Bandora,  near  Bombay,  it  is  grown 
as  a  garden  crop  to  supply  bouquets  for  the  Bombay  market, 
which  are  much  worn  by  women  in  their  hair.  The  medicinal 
uses  of  Marjoram  in  the  East  are  similar  to  those  of  mint. 

Description. — An  annual  herb.  The  leaves  are  spatu- 
late  or  oval,  very  obtuse,  entire,  gray  green,  soft-hairy,  and 
pellucid  punctate.  The  flowers  are  aggregated  in  small  heads 
and  have  a  small  whitish  corolla.  The  plant  is  agreeably  and 
pungently  aromatic. 

Chemical  composition, — The  volatile  oil  {Oleum  majorance)  is 
thin,  yellowish,  of  the  specific  gravity  0  89,  boils  above  163°  0., 
is  readily  soluble  in  alcohol,  has  the  aromatic  odour  of  the  herb, 
and,  according  to  Beilstein  and  E.  Wiegand  (1882),  contains  a 
terpene  boiling  at  178°  0.  and  forming  a  liquid  compound  with 
HCl ;  the  fraction  boiling  between  200°  and  220°  0.  has  the 
composition  C'^H^^O,  and  is  not  affected  by  metallic  sodium. 
(Stille  and  Maisch.) 

THYMUS  SERPYLLUM,  Linn, 
'Pig,— Engl  Bot.,  xxii.,  t,  1514.  Wild  Thyme  [Eng.),  Ser- 

polet  (JV.). 

Hab. — Western  Temperate  Himalaya^  Persia,  Europe.  The 

herb. 

Vernacular. — Masho  (Pa;{/*.),  Hdshd  {Fers,  Lid.  Bazars). 

History,  Uses,  &C. — ^Hishfi  is  the   Persian  name   of 
T.  serpgllum,  but  it  has  been  adopted  by  the  Arabian  and  Persian 
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physicians  as  fire  equivalent  of  tte  ^v/wp  of  Dioscorides,  a  plant 
concerning  the  identity  of  which  there  is  much  doubt:  some 
fiupposing  it  to  be  the  Satureia  capitata  of  Linneus^  and  others 
the  Thymm  vulgaris  or  T.  Zygia  of  the  same  botanist.  Ibn  Sina. 
in  his  description  of  Hasbi  quotes  what  IKoscorides*  says  con** 
ceming  ^fu>r,  and  does  not  notice  the  fpiruXXor  of  the  same  author 
usually  identified  with  T.  serpyllum.  Haji  Zein  el-Attar  follows- 
Ibn  Sina  in  identif jring  Hashi  with  the  ^^Mor  of  the  Greeks- 
and  describes  it  as  a  kind  of  mountain  mint  witb  very  numerous 
small  flowers  of  a  purplish  colour,  slender  stems,  and  leaves  like- 
the  Jadeh^  His  JeBcription  of  its  medicinal  properties  hardly 
di£Eer8  from  that  of  Pliny  (21, 89),  which  is  asfollows:—"  Thyme 
is  considered  to  be  very  beneficial  to  the  sight,  whether 
used  as  an  article  of  food  or  as  a  medicament,  and  to  be  good 
for  inveterate  coixghs.  Used  as  an  electuary  with  vinegar  and 
salt,  it  facilitates  expectoration,  and  taken»  with  honey  prevents 
the  blood  from  coagulating.  Applied  externally  with  mustard, 
it  dispels  chronic  fluxes  of  the  fauces,  as  well  as  various 
affections  of  the  stomach  amd  bowels;  still,  however,  it  must 
be  used  in  moderation,  as  it  Jis  of  a  heating  nature,  and  acts 
as  an  astringent  on  the  bowels.  In  cases  of  ulceration  of  the* 
intestines,  the  dose  should  be  one  denarius  of  thyme  to  one 
sextarius  of  ox)mael ;  the  same  proportions,  too,  should  be  taken 
for  pains  in  the  sides,  between  the  shoulder-blades,  or  in  the 
thoracic  organs.  Taken  with  oxymel,  it  is  used  for  the  cure  of 
intestinal  diseases,  and  is  administered  in  cases  of  alienation  of 
the  senses  and  melancholy.  Thyme  is  given  also  for  epilepsy, 
when  the  fits  come  on,  the  smell  of  it  reviving  the  patient ; 
it  is  said,  too,  that  epileptic  persons  should  sleep  upon  soft 
thyme.  It  is  good  also  for  hardness  of  breathing,  and  for 
asthma  and  obstructions  of  the  catamenia.  A  decoction  of 
thyme  water,  boiled  down  to  one-third,  brings  away  the  dead 
foetus,  and  it  is  given  to  males  with  oxymel,  as  a  remedy  for 
flatulency,  and  in  cases  of  swelling  of  the  abdomen  or  testes  and 
of  pains  in  the  bladder.  Applied  with  wine,  it  removes  tumours 
and  fluxes,  and  in  combination  with  vinegar,  callosities  and 
warts.     Mixed  with  wine,  it  is  used  as  an  external  application 
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for  sciatica ;  and  beaten  up  with  oil  and  sprinkled  upon  wool, 
it  is  employed  for  diseases  of  the  joints  and  for  sprains. 
It  is  applied '  also  to  bums,  mixed  with  lard.  For  maladies  of 
the  joints  of  recent  date,  thyme  is  administered  in  drink, 
in  doses  of  three  oboli  to  three  oyathi  of  oxymeL  For  loss 
of  appetite  it  is  given  beaten  up  with  salt." 

The  ancients  appear  to  have  been  acquainted  with  the  anti- 
septic properties  of  thyme.  Virgil  (Georg.  IV.,  241)  speaks  of 
the  fumigation  of  beehives  with  the  smoke  of  the  burning 
plant,  and  the  name  Ovfiov  is  derived  from  ^vo>,  to  bum  incense. 
Macer  Floridus  (Be  Vir,  Herb)  recommends  thyme  as  a 
remedy  for  the  bites  of  venomous  animals.  In  the  Punjab 
the  seeds  of  J.  aei^pyllum  are  given  as  a  vermifuge.  {Stewart) 
The  plant  is  an  indifferent  substitute  for  T,  vulgaris,  as  it 
contains  hardly  any  thymol.  The  latter  principle  is,  however, 
afforded  abundantly  by  the  seeds  of  Carum  copticum,  a  plant 
largely  cultivated  in  India.  Thymol  is  a  powerful  antiseptic  ; 
when  absorbed  it  paralyses  the  nerve  centres  in  the  cord 
and  medulla,  and  like  carbolic  acid  lessens  reflex  action, 
slowing  the  respiration,  and  lowering  the  blood-pressure 
and  temperature.  In  poisonous  doses  it  causes  weakness, 
drowsiness,  coma  and  death.  It  differs  from  carbolic  acid 
in  being  less  volatile  and  less  easily  oxidised.  Its  action 
as  a  disinfectant  is  more  permanent  and  at  the  same  time 
more  powerful  than  that  of  carbolic  acid.  It  is  less  irritating 
to  the  skin  or  mucous  membrane,  and  does  not  act  as  a 
caustic  like  carbolic  acid,  and  is  a  less  powerful  poison  to 
mammals.  Its  action  on  the  nerve-centres  is  a  paralysing  one 
from  the  first,  and  is  not  preceded  by  excitement  as  in  the  case 
of  carbolic  acid.  While  in  the  body  it  appears  to  effect  tissue- 
metabolism,  for  in  animals  poisoned  by  it  the  liver  is  found 
quite  fatty,  as  in  phosphorus-poisoning.  It  appears  to  be  elimi- 
nated by  the  respiratory  and  urinary  organs  and 
to  cause  irritation  of  these  organs  daring  the  process  of 
excretion.  In  poisoning  by  it,  the  bronchial  mucoas  mem- 
brane is  extremely  congested,  the  secretion  of  mucous  increased, 
the  lungs  congested,  and  sometimes  consolidated;  the  kidneys 
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inflamed,  and  the  urine  albuminous  or  bloody.  Thymol  has 
been  used  as  an  antiseptic,  as  an  application  to  skin  diseases, 
ringworm,  eczema,  psoriasis;  as  a  gargle,  spray,  or  inhalation 
in  sore-throat,  bronchiectasis  and  phthisis,  or  as  an  injection 
inozaena.  Internally  it  has  been  used  in  diabetes  and  vesical 
catarrh.  (Lauder  Brunton.) 

Dr.  Gross  (Pharm,  Zeitsch.,  1890,  p.  261)  reports  on  the  suc- 
cessful results  obtained  with  thymol  in  the  treatment  of  diph- 
theria, having  found  it  the  most  effective  remedy  in  280  cases. 
He  prescribed,  according  to  the  age  of  the  child,  a  0*1  to  0*3  per 
cent,  solution  in  doses  of  10  to  12  drops  every  5  to  10  minutes, 
according  to  the  severity  of  the  case.  The  solution  was  flavour- 
ed with  some  pleasant-tasting  syrup  and  in  severe  cases  a  few 
drops  of  brandy  were  added.  The  children  soon  become  accus- 
tomed to  the  burning  taste  and  willingly  take  the  solution. 
Besides  this  there  is  the  advantage  that  the  remedy  is  perfectly 
harmless  and  may  be  given  continually  for  weeks  together. 
The  effect  of  the  treatment  in  cases  of  average  severity  is  seen 
in  from  3  to  4  hours. 

Thymol  is  recommended  by  Kiister  in  whooping-cough  in  a 
solution  of  1  in  2,000.  Three  or  four  times  a  day  he  directs 
this  solution  to  be  inhaled  by  means  of  an  atomiser.  According 
to  his  experience  the  cases  never  assume  a  violent  character 
when  this  treatment  is  begun  in  time ;  if,  however,  the  attacks 
are  already  frequent  and  violent  they  soon  diminish  in  number 
and  severity.  The  duration  of  the  treatment  is  between  three 
and  four  weeks,  and  healthy  children  who  inhale  the  spray  are 
protected  from  whooping-cough.  Dr.  E.  Lawrie  (^Lancet, 
Feb.  16, 1891)  reported  two  cases  of  chyluria  successfully  treated 
with  thymol  given  internally  in  doses  of  one  grain  every  four 
hours,  gradually  increased  to  5  grains. 

Description  and  Properties.— Thymol  crystallizes  in 
thin,  colourless,  rhombic  scales,  or  is  seen  in  commerce  in  large 
translucent  crystals  of  spec.  grav.  1*028.  It  melts  between  60® 
and  52°  0.  to  a  colourless  liquid  lighter  than  water,  retains  itg 
fluid  condition  often  for  a  long  time,  and  boils  near  230®  C.     It 
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kas  an  aromatic  thyme-like  odour  and  a  warm,  pungent  but 
scarcely  caustic  taste.  It  dissolves  sparingly  in  water,  requiring 
at  15°  C.  1,100  to  1,200  parts  for  solution,  but  is  soluble  in  hali 
its  weight  of  alcohol,  ether,  and  chloroform,  in  2  parts  of  soda 
solution  sp.  gr.  1*16,  and  freely  in  benzol,  benzin,  carbon 
disulphide,  glacial  acetic  acid^  and  fixed  and  volatile  oils.  It 
forms  with  soda  a  crystallizable  and  readily  soluble  compound, 
and  does  not  change  the  colour  of  a  solution  of  ferric  chloride. 
Symes  (1879)  ascertained  that  on  being  triturated  with  one-half 
to  ten  times  its  weight  of  camphor,  a  colourless  syrupy  liquid  is 
obtained,  but  it  does  not  liquefy  with  chloral  hydrate.  According 
to  Gerrard,  the  strongest  aqueous  solution  of  thymol  available 
is  1  in  1,000|  and  a  solution  of  4  grains  of  it  in  a  fluid  ounce  of 
alcohol  is   miscible    with   water    without    becoming    turbid; 

3  grains  of  thymol  are  dissolved  by  1  grain  of  caustic  soda  and 
1^  grains  of  caustic  potash.  Solid  fats,  when  heated,  are 
excellent  solvents  of  thymol.  A  solution  of  1  part  of  thymol 
in  100  parts  of  warm  glycerin  remains  clear.  Thymol  is  also 
soluble  in  4  parts  of  cold  sulphuric  acid ;  the  solution  has  a 
yellowish  colour,  and,  on  being  gently  heated,  becomes  rose- red. 

04  pouring  this  solution  into  10  volumes  of  water,  digesting 
the  mixture  with  an  excess  of  lead  carbonate,  and  filtering, 
the  liquid  becomes  violet-blue  on  the  addition  of  ferric  chloride. 
This  reaction  is  due  to  sulphothymolk  acid,  C  '^II**SO*,  discovered 
by  Lallemand  (1863).  Hammarsten  and  Robert  (1881)  give 
the  following  as  the  most  delicate  test  by  which  one-millionth 
of  thymol  may  still  be  detected :  Mix  the  liquid  with  one- half 
of  its  volume  of  glacial  acetic  acid,  then  with  at  least  an 
equal  volume  of  sulphuric  acid,  and  warm  gently,  when  a  bright 
reddish- violet  colour  is  produced  which  is  not  destroyed  by 
boiling.  According  to  Hirschsohn  (1881),  a  solution  of  thymol 
in  60,000  parts  of  water  is  rendered  turbid  by  bromine- water, 
but,  according  to  Hammarsten,  the  precipitate  is  not  crystalline 
like  tribromophenol.     (Stills  and  Maisch.) 

Chemical  composition, — The  volatile  oil  of  Thymus  Serpyllumi 
Linn.,  according  to  E.  Buri  (1879),  contains  two  phenols  which 
do  not  congeal  at — 10®  C,  and  of  which  one  imparts  a  yellowish- 
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green  oolour  to  ferric  chloride,  and  yields  a  sulphonic  acid,  the 
salts  of  which,  like  the  thymol  sulphonates,  produce  with  ferric 
salts  an  intense  blue  colour.  Jahns  (1880)  reported  also  the 
presence  of  a  little  thymol  and  carvacrol.  Messrs.  Schimmel 
&  Co.  (Report,  April  1891)  obtained  by  distillation  of  the  leaves 
and  stalks  0*3  per  cent,  of  an  oil  having  a  very  pleasant  melissa- 
like aroma  with  a  slight  soup^on  of  thyme.  Its  specific  gravity 
atl5°  C.  was  0-917. 

Thymus  rulgark,  Linn.,  is  the  chief  source  of  thymol  in  Europe ; 
the  essential  oil  is  usually  sold  under  the  name  of  Oleum  Orfgani. 
For  the  chemistry  of  thymol  the  reader  is  referred  to  the  article 
upon  Carum  copticum.     (Vol.  ii.,  p.  116.) 

Fddanaj-i-jibali,  also  called  Pudineh-i-kohf,  "hill  mint,"  is 
identified  by  Mahometan  physicians  with  the  Calamintha  of  the 
ancients  (cf.  Matth*  Valgr,  v.,  2,  76.  /),  Calamintha  vulgaris, 
Sweet,  Eng,  Bot,  1676.  We  have  not  met  with  this  drug  in  the 
Indian  Bazars,  but  three  species  of  Calamintha  occur  in  the 
Himalayas. 

ZATARIA  MULTIFLORA,  Boiss, 
Hab, —  Arabia,  Persia,     The  herb  in  flower. 
Veimamlar, — Saatar  {Ind,  Bazars), 

History,  Uses,  &C. — The  Mahometan  physicians  of  the 
East  identify  this  drug  with  the  oplyavov  of  the  Greeks,  and 
describe  it  as  having  properties  similar  to  those  of  thyme  and 
mint.  Dr.  Jayakar  of  Muscat  found  the  plant  in  flower  in 
May  1885  on  the  hills  near  Muscat  in  Arabia,  and  kindly 
forwarded  specimens,  which  were  identified  at  Kew  as  Z.  multi'- 
flora.  The  drug  is  much  used  in  India  in  infusion  as  an 
agreeable  aromatic  stimulant  and  diaphoretic;  many  other 
properties  are  ascribed  to  it  in  Persian  medical  works  which  it 
is  unnecessary  to  recapitulate. 

Description.— -The  drug  has  a  fragrant  odour  like  lemon 
thyme,  and  consists  of  small  ovate,  or  nearly  round,  dotted, 
entire,  rather  leathery  leaves,  the  largest  of  which  are  about 
^  inch  long ;  mixed  with  them  are  portions  of  a  slender  woody  stem 
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and  numerous  minute  flowers,  forming  knotted  clusters  upon  a 
slender  spike ;  each  flower  is  furnished  with  a  small  bract^  and 
when  magnified  the  bracts  and  calices  are  seen  to  be  densely 
eovered  with  jointed  hairs.  The  calyx  is  unequally  4-cleft,  the 
corolla  labiate,  and  of  a  red  colour^  the  calyx  and  flower  after 
being  soaked  in  water  for  24  hours  only  measured  ^  inch  in 
length.  The  leaves  when  magnified  present  a  mossy  surface, 
which  is  thickly  pitted^  each  pit  containing  a  granule  of  red, 
resinified  essential  oil. 

Chemical  composition. — The  leaves  contain  an  aromatic  essen- 
tial oil  having  a  minty  odour,  a  red,  tasteless,  acid  resin,  and 
some  tannic  acid  giving  a  green  precipitate  with  ferric  chloride. 
The  bitterness  is  not  due  to  an  alkaloid.  The  leaves  containing 
1 0  per  cent,  of  moisture  yielded  13  per  cent,  of  ash, 

ZIZIPHORA  TENUIOR.  Linn, 

Hab. — Persia,  Beluchistan.     The  herb. 

Vernacular. — Mishk-i-tararaashia  (Ind.  Bazars). 

History,  Uses,  &C. — The  Mahometans  of  the  East 
identify  this  plant  with  the  C^T^  or  "  wild  thyme  "  of  the  Greeks. 
It  is  the  C^-Smo  \jhSJLA  of  Ibn  Sina,  who  describes  it  as  very  hot 
and  dry.  Haji  Zein  in  the  Ikhtiardt  states  that  it  is  called 
Rang  in  Shiraz,  and  that  the  milk  of  goats  feeding  upon  it 
becomes  bloody.  He  describes  it  as  a  valuable  expectorant  and 
lithontriptic  in  doses  of  one  mithkal,  but  says  that  it  sometimes 
causes  hsematuria.  He  also  mentions  its  use  by  Galen  as  a 
suppository  in  painful  affections  of  the  uterus,  and  by  Ishak  as  a 
carminative  addition  to  purgative  medicines.  The  drug  is  also 
said  to  be  a  powerful  aphrodisiac.  Aitchison  states  that  the 
peasants  in  the  Harirud  Valley  and  Khorasan  call  the  plant 
Kakuti. 

Description. — A  very  small  plant,  2  to  3  inches  high; 
root  as  long  as  the  plant,  single,  woody,  with  a  few  small  fibres. 
The  stems,  which  are  2  to  5  in  number,  are  also  woody,  and 
branch  from  the  ground ;  they  are  thickly  set  with  leaves  and 
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flowers^  which  reach  to  the  apex  and  form  a  spike.  The  leares 
are  linear-lanceolate,  and  have  several  prominent  straight  veins 
on  each  side  of  the  midrib.  The  calyx,  which  is  purple, 
lencloses  four  oblong  seeds  of  a  brown  colour,  and  is  marked  with 
humorous  ribs,  and  ends  in  five  sharply  cut  claws ;  it  is  studded 
^ith  simple  hairs,  and  is  ^'^ths  of  an  inch  long.  The  odour 
and  taste  of  the  drug  is  pleasant,  like  peppermint,  but  sweeter. 

Zufah-i-yabis.*  From  an  examination  of  the  drug  it 
appears  to  be  a  small  plant,  6  to  8  inches  high;  stem  not  thicker 
than  a  crow-quill,  4-angled,  purplish,  branched  from  the  base, 
which  is  woody;  root  woody,  seldom  branched;  flower  heads 
numerous,  oblong ;  calyx  striated,  hairy,  purple,  with  five  sharp 
teeth ;  seeds  naked,  four  in  number,  oblong,  3-angled,  of  a  pale 
brown,  studded  with  rows  of  small  round  tubercles ;  on  one  side 
of  the  hilum  there  is  a  fringe  of  smaller  tubercles  very  closely 
set,  and  on  the  other  two  elongated  white  prominences.  As 
found  in  commerce  the  plant  is  much  broken  up ;  it  has  a  pleasant 
odour  like  sweet  hay.  Taste  bitter ;  properties,  according 
to  native  writers,  stimulant,  anthelmintic,  and  deobstruent. 
The  drug  is  generally  attributed  to  Hi/ssopus  officinale,  but 
this  cannot  be  correct,  as  the  flowers  are  in  oblong  spikes.  It  is 
imported  from  Persia. 

H,  parviflora,  Benth.^  is  a  native  of  the  temperate 
Himalaya. 

Chemical  composition, — Besides  tannin,  resin,  fat,  sugar,  muci- 
lage, &c.,  the  most  important  constituent  of  Hyssop  is  oil  of 
hyssop,  of  which  the  fresh  herb  yields  i  to  i  per  cent.  It  is 
pale-yellow  or  greenish,  limpid,  of  about  the  specific  gravity 
0'94,  and  freely  soluble  in  alcohol;  it  contains  oxygen,  and  com- 
mences to  boil  at  142°  C,  the  boiling-point  rising  to  180^0. 
It  has  the  odour  and  taste  of  the  herb.  The  hyssopin  of  Her- 
berger  (1829)  was  found  by  Trommsdorff  to  be  impure 
sulphate  of  calcium. 

•  Sibthorp  states  that  Satureaa  grica,  Linn.,  is  the  tJao-ouro  of  the 
modei-n  Greeks,  and  the  ^i^j  of  the  Turks.  In  Sind  Nepeta  ciUaru, 
Benth.f  is  called  Zufah. 
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Badranjboya,  Baklat-el-Utrujiya  (Arab.).  Imported 
from  Persia. 

Description. — Calyx  striated,  hairy,  5-fid,  not  so  long  as 
that  of  ZOfah-i-ydbis,  and  not  coloured;  seeds  four,  naked, 
brown,  3-angled,  nearly  smooth,  a  white  patch  on  each  side  of 
the  hUum ;  flowers  in  axillary  clusters  of  about  6»  upon  a  short 
peduncle;  leases  ovate,  margin  deeply  dentate,  somewhat 
hairy.  The  drug  is  always  much  broken  and  consists  chiefly  of 
stem  and  fruit;  the  former  is  quadrangidar,  much  larger  than 
that  of  Zdfah,  of  a  purplish  tint.  Taste  bitter,  odour  faintly 
aromatic.  This  herb  is  supposed  to  represent  the  /ieXio-ad^vXAov 
of  Dioscorides  and  Theophrastus,  generally  known  in  Latin  as 
Apiastrum.  VirgiL  (G.  4,  63)  calls  it  Melisphylla,  and  Theo- 
phrastus (4,  25)  €u»di;ff  fUXirtta.  It  is  a  plant  beloved  by  bees,  the 
Balm  Gentle  or  Melissa  officinalis  of  our  gardens.  When  fresh 
it  has  a  pleasant  lemon  odour,  which  is  not  retained  by  the  dry 
plant.  It  was  formerly  valued  as  a  corroborant  in  hypochon- 
driacal affections,  and  the  Persian  drug  is  still  used  for  this 
purpose  by  Indian  hakims.  In  Europe,  Balm  tea  is  still  a 
domestic  remedy,  and  is  given  as  a  grateful  diluent  in  febrile 
affections :  it  has  a  place  in  the  French  Codex.  The  different 
species  of  Melissa  are  widely  diffused,  being  found  in  Europe, 
Central  Asia,  and  North  America. 

Chemical  composition, — The  leaves  of  M,  officinalis  contain^ 
besides  the  common  constituents  of  plants,  a  small  quantity  of 
tannin  and  bitter  principle,  and  about  i  to  ^  per  cent,  of  volatile 
oil,  which  is  colourless  or  yellowish,  has  a  specific  gravity  of 
about  0*89  ;  dissolves  in  about  5  parts  of  alcohol,  sp.  gr.  0*85, 
and  contains  a  stearopten. 

MARRUBIUM  VULGARE,  Linn. 
Ylg.—Beichh.  Ic.  FL  Gefjn.,  U  1224,  /.  1 ;  Eng.  Bot.,  410 ; 
Bentl.  and  THm.,  210.  Common  White  Horohound  (Eng.)^  Mar- 
rube  blanc  ( Fr. ) . 

Hab. — Western  Temperate  Himalaya  to  Europe.    The  herb* 
Vernacular. —  Far6giy6n  (Ind.  Bazars), 
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History,  Uses,  &C. — This  plant  ia  the  np&iriov  of  Theo- 
phrastu8(yi.^  2),  who  mentions  two  kinds.  Dioscorides  (iii.,  110) 
relates  its  medicinal  uses^  which  are  also  noticed  by  Hippocrates 
(681,  3),  Celsus  (v.,  11),  and  Pliny  (20,  89).  The  ancients 
considered  it  to  be  a  general  stimulant,  expectorant,  deobstruent, 
carminatiye  and  local  anodyne.  Horehound  has  still  a  consi- 
derable reputation  in  Europe  as  a  remedy  for  chronic  bronchitis 
with  copious  expectoration,  and  as  a  stomachic  tonic  in  dys- 
pepsia. It  was  also  formerly  prescribed  in  chronic  rheumatism, 
hepatic  and  uterine  obstructions  and  ague,  the  usual  dose  being 
from  i  to  1  drachm  of  the  dried  herb.  The  ancients  used  the 
expressed  juice  with  honey,  both  internally  and  as  a  local  appli- 
cation to  foul  ulcers  and  diseased  mucous  surfaces. 

Horehound  is  the  Farasiyiin  of  Ibn  Sina  and  other  Arabian 
physicians,  who  reproduce  the  account  given  by  Dioscorides  of 
its  medicinal  uses.  Hakim  Ali  Gildni,  in  his  commentary  upon 
the  Kanun,  gives  Suf-el-ard,  *^  earth  wool,'*  and  Hashishat-el- 
kalb,  "dogs'  herb,"  as  Arabic  names  for  the  plant;  he  says  that 
dogs  always  piss  on  smelling  it. 

Owing  to  the  similarity  between  the  Greek  words  irpdcioy  and 
vpdavvBome  Mahometan  physicians  have  fallen  into  the  error 
of  supposing  the  drug  to  be  an  alliaceous  plant.  Hakim 
Muatamid-el-muluk  Syud  Alvikhan  points  out  this  error,  but 
falls  into  another,  inasmuch  as  he  identifies  it  with  Arusa 
(Adhatoda  Vasica).  Mahometan  writers  also  mention  a  second 
kind  of  Fardsiydn  called  BaUdi ;  this  is  our  Black  Horehoimd 
{Ballota  nigra,  linn.). 

Jfcf.  vulgare  is  a  common  plant  in  Persia ;  Aitchison  observed 
it  growing  abundantly  in  Shorasan.  In  the  bazars  of  the  plains 
of  India  it  is  not  obtainable ;  if  demanded,  either  Arusa,  or  a 
kind  of  squill  called  Fardsiydn-i-piyazi,  is  supplied. 

Description. — The  branching  stem  is  about  a  foot  high, 
quadrangular,  much -branched,  and  covered  with  a  white  felt. 
The  leaves  are  opposite,  petiolate,  about  an  inch  long,  roundish- 
ovate,  somewhat  heart-shaped  or  rounded  at  the  base,  obtuse, 
serrate  or  coarsely  crenate,  wrinkled  by  the  prominent  veins 
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below,  pale-green  and  downy  above  and  hoary  beneath.  The 
flowers  are  in  dense  axillary  whorls,  with  woolly,  linear,  and 
hooked  bracts,  a  tubular  ten-ribbed  calyx  divided  into  ten  short, 
spreading,  stiff,  and  hooked  teeth,  and  a  white  bilabiate  corolla 
enclosing  four  stamens^    The  four  achenes  are  dark-brown. 

The  herb  has  a  peculiar  aromatic  and  somewhat  musky  odour 
and  a  pungent  bitter  taste ;  if  kept  for  any  time,  the  aroma  dis- 
appears. 

Chemical  composition. — The  plant  has  been  recently  examined 
by  J.  W.  Morrison  (Am.  Journ.  Pharm.,  1890,  p.  327).  A 
proximate  analysis  gave  the  following  result: — 

Per  cent. 

Fat,  wax  and  traces  of  volatile  oil  2*05 

Crystalline  compoimd,  soluble  in  ether    '48 

Chlorophyl  and  f at    2*29 

Resin    and  bitter  compounds,  soluble  in  absolute 

alcohol 1-94 

Mucilage 4*94 

Glucose   ;....  -67 

Extractive,  soluble  in  water 5'93 

Albuminoids  4*48 

Pectin  and  imdetermined 5"93 

Pararabin   2*30 

Cellulose  and  lignin  37*48 

Moisture » 672 

Ash 24  30 

Loss '49 

The  fat  was  soluble  in  hot  95  per  cent,  alcohol,  and  melted  at 
46®  C.  The  wax  was  insoluble  in  this  solvent,  but  dissolved  in 
carbon  bisulphide.  The  crystalline  principle  was  extracted 
from  the  drug  with  stronger  ether,  and  purified  by  repeated 
crystallization  from  hot  95  per  cent,  alcohol,  with  one  or  more 
treatments  with  animal  charcoal.     The  crystals  were  insoluble 
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in  water  and  in  solution  of  potassium  hydrate^  very  sparingly 
soluble  in  boiling  water  and  in  cold  alcohol.  Soluble  in  hot 
95  per  cent,  alcohol^  also  in  ether  and  chloroform.  They  melted 
at  ]62®  to  153°  0.  They  were  at  first  tasteless,  but  developed, 
when  held  on  the  tongue,  a  decided  bitterness.  The  alcoholic 
solution  was  very  bitter. 

Sulphuric  or  nitric  acid  gave  a  dark-brown  colour,  hydrochloric 
acid  produced  no  change  and  ferric  chloride  produced  no  change. 

This  principle  reduced  Fehling's  solution  slightly  by  boiling, 
without  first  being  treated  with  an  acid.  On  boiling  it  first 
with  acidulated  water  a  peculiar  aromatic  odour  was  developed, 
then  on  heating  with  Fehling's  solution  an  abundant  precipitate 
of  cuprous  oxide  was  produced,  thus  showing  it  to  be  an  easily 
decomposable  glucoside. 

A  small  quantity  of  a  bitter  principle  was  extracted  from  the 
drug  by  absolute  alcohol,  along  with  the  resin.  This  appeared 
to  be  diflEerent  from  the  previous  one  extracted  by  ether,  and 
for  the  purpose  of  further  investigation,  a  larger  quantity  of 
the  drug  wad  exhausted  with  ether,  the  solvent  recovered  and 
the  residue  treated  with  petroleum  ether  to  remove  fat  and  wax. 
The  remaining  portion  was  dissolved  in  hot  alcohol,  treated 
with  animal  charcoal  and  crystallized.  The  crjstals  were  puri- 
fied by  repeated  crystallization  and  treatment  with  animal 
charcoal.     Melting  point,  152°  to  153°  0. 

The  average  of  two  combustions  was : — 

Found.  Calculated  for. 

C  70-25  70-38 

H 8-42  850 

0 21-33  2112 


100-00  100-00 

Three  samples  of  crystals,  presented  with  a  thesis  of  last  year 
by  Frederick  G.  Hertel,  Ph.G.  {American  Jourml  of  Pharmacy, 
1890,  p.  273),  and  obtained  by  him  from  the  fluid  extract,  wer« 
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also  examined.  One  of  these,  which  he  had  crystallized  from 
cold  alcohol,  melted  at  1 53*6°  to  154*5^  C,  was  evidently  nearly 
pure  ;  the  average  of  three  combustions  gave  : — 

C 70-54 

H    908 

O , 20-38 


100-00 


The  other  samples  were  evidently  the  same  compound  in  an 
impurer  condition,  as  was  found  by  combustion  and  melting 
point.     The  author  here  remarks : — 

"This  compound  as  well  as  that  obtained  by  myself  is 
evidently  the  marrubiin  discovered  by  Mein  in  1855.  Harm 
(Archiv  der  Pharmacies  No.  83,  p.  144)  stated  the  melting  point 
to  be  148°C. 

"In  a  later  communication  (No.  116,  page 41),  on  elementary 
analysis  he  found  the  substance  to  contain  8*52  per  cent,  of 
hydrogen  and  more  than  69  per  cent,  of  carbon. 

"  Kromayer  (Archiv  der  Phai^macie,  No.  108,  p.  257)  gives 
the  yield  of  marrubiin  as  about  2  grams  from  25  pounds  of  the 
drug,  and  staces  the  melting  point  to  be  about  160°C.,  and 
that  it  is  not  a  glucoside.  My  results  indicate  its  composition 
to  be  very  close  to  that  of  absinthiin,  C***H"0^  but  they  do  not 
agree  with  aU  the  properties  of  that  substance  as  described  by 
Kromayer  in  the  same  journal  (No.  108,  p.  20),  who  states 
that  absinthiin  melts  at  120°to  1 25^  0.  Many  of  the  properties, 
however,  are  common  to  both  substances,  prominent  amonfi^ 
which  are, — solubility,  taste,  grittiness  between  the  teeth, 
crystalline  appearance  and  percentage  composition." 

The  larger  portion  of  the  drug,  after  exhaustion  with  ether, 
-was  extracted  with   methyl  alcohol,  the  solvent  recovered,  and 
the  residue  treated  with  water  and  filtered. 

The  filtrate,  on  agitation  successively  with  ether  and  chloro- 
form, yielded  to  the  former  a  very  bitter  greenish  substance 

111.-16 
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with  a  narcotic  odour,  and  to  the  latter  a  brownish  substance 
with  a  bitter  and  pungent  taste.  Both  gave  negative  results 
when  tested  for  alkaloids  and  both  reduced  Fehling's  solution, 
especially  after  heating  with  dilute  add,  during  which  process 
each  developed  a  peculiar  aromatic  odour.  These  results  point 
to  the  presence  of  two  bitter  principles  besides  marrubiin,  which 
is  in  agreement  with  Herters  statement,  that  after  the  separation 
of  marrubiin  the  fluid  extract  appeared  to  be  as  bitter  as  before. 

Anisomeles  malabarica,  Br.  Bot.  Mag.,  t.  2071 ; 
Wight  Ic,  t.  164,  is  well  known  in  Southern  India,  where  it  is 
called  Peyameratti  in  Tamil  and  Mogbira  in  Telugu.  Eum- 
phius,  speaking  of  the  juice  of  the  plant,  says:— ''Idem  quoque 
succus  cum  binis  guttis  olei  sesamini  propinatus,  prodest  mirifice 
asthmaticis,  vel  tussi  mala  laborantibus,  quem  in  finem  syrupus 
quoque  prueparatur  ex  foliorum  succo  cum  saccharo  cocto," 
{HorU  Anib.  v.,  8,  65.)  It  is  a  native  of  Malabar,  where  it 
is  called  Karintoomba,  and  is  noticed  by  Rheede.  {Hort,  Mai.  ar., 
p.  185,  t  93.)  Wight,  Ainslie,  and  others  mention  that  an 
infusion  of  the  leaves  is  given  to  children  in  colic,  dyspepsia, 
and  fever  arising  from  teething;  in  ague  an  infusion  of  the 
leaves  is  used  to  promote  perspiration ;  a  decoction  of  the  plant, 
or  the  essential  oil  distilled  from  it,  is  used  externally  in 
rheumatism.  The  plant  appears  to  have  medicinal  properties 
very  similar  to  those  of  Horehound. 

Description. — Shrubby,  2  to  6  feet;  branches  obtuse 
angled ;  leaves  ovate-lanceolate,  crenately  serrated  at  the  upper 
part,  entire  below,  about  5  inches  long,  and  H  inch  broad;  calyx 
5-clef  t,  thickly  covered  with  long  white  rather  viscid  pubescence  ; 
upper  lip  of  corolla  entire,  white,  under  one  3-cleft  with  the 
lateral  divisions  reflexed  ;  anthers  deep  purple ;  whorls  disposed 
in  simple  racemes. 

LEUCAS  ASPERA,    Spreng. 
Fig. — Rheede,  Hort.  MaL  x.,  t.  91. 
Hab.— Plains  of  India.     The  herb. 
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LEUCAS   LINIFOLIA,  Spreng: 

Fig.— Jacq.  Ic.  PL  Ear.  t.,  11,  L  111;  &imph.  Herb, 
Amh.  «.,  ^  16,/  1. 

Hab. — Plains  of  India.     The  herb. 

LEUCAS  ZEYLANICA,  Br, 
Fig.—  Wight  III,  L  176.     Herbe  Tombfe  (JV.). 
Hab. — Assam  to  Ceylon.     The  herb. 

LEUCAS  CEPHALOTES,  Sprtng. 
Fig.—  Wi^ht  Ic,  L  337;  Besf.  in  Mem.  Mm.  «*.,  8,  /.  4. 

Hab. — Himalaya.  Plains  of  N.  India  and  Deccan.  The 
herb- 

P<?r«actt/ar.— Tdmba-phul,  Kdmbha-phdl,  Bahuphuli(iyrar.), 
Goma,  Madha-p4ti  {Hind,),  Tigadi  {Can.),  Kdbo^KdUn-nu-phdl 
(Gfuz,),  Tumba  {Mai),  Gul-dora,  Chatra  {PunJJ),  Halkasa 
{Beng.),  Tumi  {Tel.). 

History,  Uses,  &C. — At  least  four  species  of  Leucas 
are  used  in  Hindu  medicine  under  the  Sanskrit  name  of  Divna- 
pu9hpi  or  '*  cup-flower/'  so  called  from  the  resemblance  of  the 
calyx  of  these  plants  to  a  little  cup.  The  synonyms  for  these 
plants  are  Kumbha-yoni,  Kurumba,  Kharea-yattra,  Chitra-^ 
pattrika,  Chitrdkshupa  and  Su-pushpa ;  ihey  are  deBcribed  in  the 
Nighantas  as  heavy,  dry,  sweet,  hot,  and  aperient,  generators 
of  wind  and  bile,  and  are  prescribed  for  jaundice  and  to  expel 
phlegmatic  humors  and  worms ;  they  are  also  considered  to  be 
stimulant  and  diaphoretic. 

In  the  cough  or  catarrh  of  children,  Tumba  juice  1  part, 
with  2  parts  of  honey  and  a  few  grains  of  Borax,  may  be  mixed, 
and  a  few  drops  given  occasionally^  and  in  intestinal  catarrh 
6  drops  of  the  juice  may  be  given  with  a  little  powdered  Kh&rik 
(dry  dates). 
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These  plants  are  also  used  in  Hindu  ritual ;  during  the  cere- 
monial bath,  early  in  the  morning  on  the  Naraka  Chaturdasi,  or 
first  day  of  the  Divali,  the  religious  manuals  direct  the  whirling 
round  the  body,  while  bathing,  of  a  sprig  of  Drona-pushpi  of 
Achyranthes  aspera  (^apimdrga),  and  of  Cassia  Tora  (prapunita), 
cf.  Vol.  II.,  p.  65.  The  Mahometan  physicians  have  given  these 
plants  the  name  of  Sisdlit/is,  and  use  them  as  a  substitute  for 
the  true  Sisaliyus  {Myrrhis  odorata),  as  stimulant  diaphoretics. 
Rheede  notices  the  use  of  L.  aspera  in  Malabar,  and  the  same 
species  is  given  in  amenorrhoea  at  Reunion.  Under  the  name  of 
Herha  admiraiionis  a  species  of  Leucas,  probably  L.  linifolia,  is 
described  by  Rumphius.  In  Western  India  L,  zeylanica  is 
much  used,  and  in  the  Punjab  L.  cephalotes.  These  plants  are 
a  popular  local  application  to  itch  and  mange,  and  the  juice  of 
the  leaves  snuffed  up  by  the  nostrils  is  used  as  a  remedy  in  snake- 
bites, and  for  headache  and  colds.  An  infusion  is  known  as  an 
insecticide,  and  planters  and  others  on  the  Nilgiris  find  that  blight 
and  insect  pests  may  be  kept  away  from  trees  by  a  diligent 
application  of  this  remedy.  The  flowers  are  offered  in  the 
Hindu  temples.  In  Reunion  i.  zeylanica  is  known  as  Herbe 
Tombee^  and  is  considered  to  be  stimulant  and  antirheumatic. 

Description. — L,  aspera  is  annual,  erect  or  diffuse^  stem 
stout,  hispid  or  scabrid,  leaves  1  to  3  inches,  linear  or  oblong 
obtuse,  entire  or  crenate,  whorls  large,  terminal  and  axillary, 
bracts  long,  linear  and  filiform,  calyx  ^  to  f  of  an  inch,  tubu- 
lar, curved,  smooth  below,  green  and  ribbed  and  scabrid  above, 
contracted  above  the  nutlets,  mouth  small,  glabrous,  very 
oblique,  shortly  and  irregularly  toothed,  flowers  small,  white, 
L.  linifolia  and  L.  zeylanica  are  very  similar  plants,  and 
Zr.  cephalotes  has  very  large  terminal  and  globose  whorls  of 
flowers.  These  plants  have  an  odour  recalling  that  of  the 
Dead-nettle  (Lamium  album),  but  L,  aspera  is  more  fragrant 
than  the  others. 

Chemical  composition. — The  herb  of  i.  zeylanica  on  distillation 
afforded  a  very  small  quantity  of  essential  oil.  By  boiling  a 
decoction  of  the  herb  with  soda  solution  a  strong  odour   wlU 
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given  o&,  and  on  condensing  the  vapour,  ammonia  and  a  volatile 
alkaloid  were  detected  in  the  distillate.  The  alkaloid  was  com- 
bined in  the  plant  with  an  acid  giving  a  green  colour  with  ferric 
salts.     The  air-dried  plant  afforded  7'3  per  cent«  of  ash. 

Leonotis  nepetsefolia,  Br.  Bot.  Beg.,  1 281 ;  Wightlc.y 
^867;  F<?^>7i.— Hejur-chei  {Beng.),j!lLit\]QT,  Matisdl  [Quz,), 
D(pmal  (i^ar.),  is  a  large  and  conspicuous  annual  common  in  the 
neighbourhood  of  villages  throughout  the  hotter  parts  of  India. 
It  is  easily  recognised  by  its  globular  spinous  heads  of 
orange-coloured  flowers.  Roxburgh  gives  the  following 
description  of  the  plant: — "Stem  annual,  straight,  four-sided, 
simple,  from  4  to  6  feet  high.  Leaves  opposite,  spreading, 
petioled,  cordate,  serrate,  pointed,  downy,  from  4  to  8  inches 
long,  and  2  to  8  broad.  Floral  leaves  {bractes  verticillorum) 
lanceolate,  depending.  Petioles  channelled,  winged  with  the 
decurrent  leaf ;  verticels  globular,  2,  3  or  4,  towards  the  apex  of 
the  plant  about  5  inches  asunder.  Involucres  many,  subulate. 
Flowers  numerous,  of  a  deep  rich  orange  colour.  Calyx, 
10-striated,  8-toothed ;  corol,  under  lip  very  short,  3-toothed, 
at  all  times  of  a  dirty  withered  colour.'* 

The  ashes  of  the  flower-heads  mixed  with  curds  are  applied 
to  ringworm  and  other  itchy  diseases  of  the  skin.  Dr.  A.  J. 
Amadeo  states  that  it  is  called  Rascamono  in  Porto-Rico,  and 
that  a  decoction  of  the  leaves  is  used  as  a  tonic,  the  juice  is  also 
expressed  and  taken  with  limejuice  and  rum  as  a  febrifuge. 
Dr.  Amadeo  has  used  it  in  combination  with  Phyllanthm 
Jfiruri  in  intermittents. 

Buliun  (iroXtov  ),  the  Poly-Germander  (rewcrtwmPoZiww,L.), 
Iskurdiyun  {cxopdiov),  the  Water-Germander  (T.  Scordium), 
and  Kamazariyus  (xa/««*Vf),  the  Wall-Germander  {T, 
Ohamcedrt/s),  are  treated  of  in  the  Materia  Medica  of  the  Indian 
Mahometan  physicians,  but  none  of  these  plants  are,  as  far  as 
our  experience  goes^  obtainable  in  the  bazars,  although  T.  Scar^ 
dium  is  a  native  of  the  Western  Himalaya  and  Cashmere.  This 
plant  has  an  odour  of  garlic,  and  is  one  of  the  ingredients  in  the 
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Tiry&k'i'Faruk  or  Theriaca  Andromachi,  which  is  still  sold  in 
the  bazars  of  India.  T.  Polium  is  a  native  of  Persia,  and  was 
found  by  Aitchison  in  Khorasan,  but  he  did  not  observe  that  it 
was  used  medicinally.  He  also  notices  T,  sen^attim,  Benth.,  as 
having  a  strong  odour  of  asafoetida.  T.  ChamcBdri/swsLB  formerly 
used  in  Europe  as  a  remedy  for  gout,  and  was  an  ingredient  in 
the  celebrated  antiarthritic  or  Portland  powder. 


PLANTAGINEJE. 
PLANTAGO  OVATA,  Forsk. 

Fig. — BmtL  and  Tnm.,  t.  211.     Syn.  P.  Ispaghula. 

Hab. — Punjab,  Sind,  Persia.  The  seeds.  Spogel  seeds 
[Eng.). 

Vernacular. — Isbaghol  {ffmd^,  Esabgol  (Mar.),  Eshopghol 
(Ben5f.),Esopgol,Uthamu-jirun((?M«.),  Ishappukol-virai  (Tarn.), 
Isapagila-vittulu  (Tel.),  Isabakolu  (Can,). 

History,  Uses,  &C, — The  seeds  are  not  mentioned  by 
the  old  Hindu  writers,  but  the  Guzerathi  name  appears  to  be  of 
Sanskrit  origin.  In  all  the  vernaculars  corruptions  of  the 
Persian  name  Ispaghul  are  in  use.  This  word  is  a  compound 
of  y*»t  "  a  horse,^*and  J>^  "the  ear,"  in  allusion  to  the  shape  of 
the  seeds.  In  Mahometan  works  the  seeds  will  be  found 
described  under  the  name  of  Bazr-i-Kaiuna.  The  author  of  the 
Makhzan  states  that  KaMn  is  the  Greek,  Isparzah  the  Isfahani, 
and  Bangist  and  Shtkam-dainduh  the  Shirazi  names  for  them. 
In  India,  they  are  considered  to  be  cooling  and  demulcent,  and 
useful  in  inflammatory  and  bilious  derangements  of  the  diges- 
tive organs.  The  crushed  seeds  made  into  a  poultice  with  vine* 
gar  and  oil  are  applied  to  rheumatic  and  gouty  swellings. 
With  the  mucilage  a  cooling  lotion  for  the  head  is  made.  Two 
to  three  dirhems  moistened  with  hot  water  and  mixed  with 
Bugar  are  given  in  dysentery  and   irritation  of  the  intestinal 
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canal  to  procure  an  easy  stool.  The  decoction  is  prescribed  in 
cough.  The  roasted  seeds  have  an  astringent  effect^  and  are  use- 
ful in  irritation  of  the  bowels  in  children,  and  in  dysentery. 
The  natives  have  an  idea  that  the  powdered  seeds  are  injurious, 
and  consequently  always  administer  them  whole •  Fleming, 
Twining,  Ainslie,  and  others  speak  very  favourably  of  the  use 
of  Ispagh&l  in  the  treatment  of  chronic  diarrhoea.  Twining 
gives  the  dose  for  an  adult  as  2^  drachms  mixed  with  half  a 
drachm  of  sugar-candy.  {Diseases  of  Bengal,  Vol.  I.,  p.  212.) 
In  the  Phannacopceia  of  India  the  seeds  have  been  made 
official,  and  directions  are  given  for  the  preparation  of  a 
decoction. 

Description. — The  seeds  are  boat-shaped,  about  ^  of  an 
inch  long  and  rather  less  than  ^^u  broad,  translucent,  with  a  pinkish 
tinge  and  a  faint  brown  streak  upon  the  convex  side.  The  con- 
cavity is  covered  with  a  thin  white  membrane.  Soaked  in  water 
they  become  coated  with  an  abundant  adherent  mucilage  which 
is  free  from  taste  and  odour.  The  epidermis  of  the  seeds  is 
composed  of  polyhedral  cells,  the  walls  of  which  are  thickened 
by  secondary  deposits,  the  source  of  the  mucilage;  between 
it  and  the  albumen  is  a  thin  brownish  layer.  The  albumen 
is  formed  of  thick  walled  cells  which  contain  granular 
matter. 

P.  amplexicauliSy  Cav,  Ic.  a.,  t,  125,  a  plant  of  the 
Pimjab  Plains,  Malwa  and  Sind,  extending  to  Southern  Europe, 
furnishes  the  brown  Ispaghil  not  unfrequently  to  be  met  with 
in  the  Indian  bazars.  The  seeds  have  the  same  boat-shaped 
form  as  those  of  P.  ovata^  but  are  rather  larger,  averaging 
i  of  an  inch  in  length.  They  are  probably  as  efficient  as  the  true 
Ispaghdl  seeds. 

Commetxe, — Large  quantities  of  these  seeds  are  imported 
into  Bombay  from  Persia.  Value,  Rs.  4  per  maund  of 
37ilb8. 

They  differ  in  colour,  some  being  brown  and  some  nearly 
white  with  a  pinkish  tinge;  the  latter  are  preferred. 
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PLANT  AGO  MAJOR,  Linn. 

Fig.— Wight  III.,  t.  177;  Eng.  Bot,  1558.  Greater  Plan- 
tain {Eng.)y  Grand  Plantain  [Fr.). 

Hab. — Temperate  India,  Persia,  Europe.     The  seeds. 
Vernacular, — Bartang^  Bdrhang  (Indian  bazars). 

History,  Uses,  &C.— Under  the  name  of  ap»^X<ia<roi/Dio8- 
corides  describes  two  varieties  of  Plantago,  the  greater  and  the 
lesser,  and  states  that  the  first  is  the  best  and  most  generally 
used.  These  plants  were  known  to  the  Romans  as  Plantago,  and 
according  to  Sibthorp  are  the  P.  lagopm  and  P.  altisaima  of 
modem  botany ;  they  were  considered  to  be  very  effectual  in 
arresting  the  fluxes  known  by  the  Greeks  as  ** rheumatismi," 
or  ^'griping  pains  in  the  bowels''  [PUn.  25,  39  ;  26,  47).  The 
leaves  and  roots  were  considered  to  be  astringent  and  febri- 
fuge {Oalen),  The  Arabian  physicians  describe  them  under 
the  name  of  Lisdn-el-hamal,  and  state  that  they  are  the 
Sabaat-azlaa  and  Kasrat-el-azlaa  of  Dioscorides  (Arabic  trans- 
lations of  (vrdtrkevpov^  SLninokvpevpov)  meaning  *  seven-ribbed  and 
many-ribbed ' ;  they  repeat  what  the  Greeks  have  written  with  a 
few  trifling  additions.  The  seeds  of  P.  major  are  largely 
imported  into  India  from  Persia,  and  have  a  great  reputation 
as  a  remedy  for  dysentery.  Valentine  Baker  states  that  he 
was  cured  by  these  seeds  when  suffering  from  the  disease  during 
his  travels  in  Khorasan.  The  root  and  leaves  are  still  in  use  in 
Europe  as  domestic  remedies  on  account  of  their  mucilaginous 
properties. 

The  seeds  of  P,  Psyllium,  Linn,,  a  native  of  the  N,  W. 
Pimjab,  extending  to  Southern  Europe,  are  used  in  a  similar 
manner.  This  plant  is  often  stated  to  be  the  source  of  the 
Persian  Bdrhang,  but  we  have  always  obtained  P.  major  by 
sowing  these  seeds. 

Description. — The  seeds  are  minute,  oblong  and  brown, 
marked  with  waved,  slightly  elevated,  longitudinal  ridges  of  a 
darker  colour ;  one  side  is  arched,  the  other  concave  and  marked 
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with  a  ftcar  showing  the  attachment  to  the  ovary.  They 
are  insipid^  and  have  an  oily  smell  when  crushed.  Soaked  in 
water  they  become  coated  with  a  transparent  mucilage. 

Chemical  composition. — The  leaves  of  P.  major  have  beeu 
examined  chemically  by  Dr.  Rosenbaum,  but  the  results 
obtained  do  not  indicate  any  active  principle.  He  found  that 
petroleum  benzine  extracted  4  per  cent,  of  wax  and  chlorophyll, 
the  extract  fusing  at  83^  C.  Ether  dissolved  44  per  cent,  of 
.resin  and  chlorophyll.  Alcohol  extracted  10  per  cent.,  of  which 
6  per  cent,  was  soluble  in  water  and  contained  a  considerable 
amount  of  sugar;  the  remaining  four  parts  were  soluble  in 
ammonia.  Water  took  up  13  per  cent.,of  which  7*2  per  cents  was 
insoluble  in  66  per  cent,  alcohol.  Soda  solution  dissolved  6  per 
cent.,  and  diluted  acid  10  per  cent.,  the  latter  containing  a 
notable  quantity  of  calcium  oxalate.  It  may  be  noted  here  that 
Th.  KoUer,  in  1868,  found  citric  acid  and  oxalic  acid  in  the 
three  species,  P.  major,  P.  lanceolatay  and  P.  media,  besides  the 
ordinary  plant  constituents,  chlorophyll,  resin,  wax,  albumen,and 
pectin.  These  constituents  do  not  account  for  the  reputation  aa 
a  styptic  and  vulnerary  in  which  the  plant  was  held  by  ancient 
writers.  The  presence  of  sugar  indicates  the  possibility  of  a 
glucoside  being  contained  in  the  plant.  The  value  of  the  seeds 
in  diarrhoea  and  dysentery  is  no  doubt  due  in  some  measure  to 
the  quantity  of  mucilage  they  afford.  {Amer,  Joiinu  Pharm., 
Sept.,  1886.) 

Plantago  mucilage  is  neutral  in  reaction,  is  not  altered 
by  iodine  or  precipitated  by  borax,  alcohol,  or  perchloride 
of  iron.  It  is  only  sparingly  soluble  in  water.  R.  W.  Bauer 
separated  the  carbohydrate  xylose  (previously  obtained  from 
wood-gum)  from  the  epidermis  of  P.  Psyllium,  by  boiling 
the  aqueous  extract  with  dilute  sulphuric  acid.  It  was 
identified  by  its  melting  point,  rotatory  power,  and  by  its 
compound  with  phenylhydrazine.  Wood-gum  can  be  obtained 
from  beech  wood,  jute,  or  deal,  by  extracting  with  5  per  cent, 
soda  and  precipitating  with  alcohol  and  HCl.  When  this  is 
hydrolysed,  it  yields  Koch's  wood-sugar  or  xylose.  Xylose 
closely  resembles  arabinose  in  all  its  properties,  and,  like  the 
IlV-17 
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latter^  is  dextrorotatory ;  when  treated  with  acids,  it  yields  consi- 
derable quantities  of  furfuramide,  but  no  levulose.  The  phenyl- 
osazone  has  the  composition  C^^H*°N*0',  so  that  xylose  is  a 
penta-glucose  C^H^°0^.  When  treated  with  nitric  acid,  it  is 
converted  into  acids  containing  4  or  5  atoms  of  carbon.  Xylose 
and  arabinose,  and  all  substances  from  which  they  can  be 
obtained,  give  the  cherry-red  coloration  of  arabin  when  wanned 
with  phloroglucinol  and  hydrochloric  acid.  This  reaction  can 
be  employed  for  the  detection  of  xylose  and  arabinose.  {Joum, 
Ohem.  Soc.,  LVI.,  pp.  233,  847.)  * 
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BOERHAAVIA  REPENS,  Linn, 

F\g.—DeUk,  Fl  Eg,,  t.  3,  /.  1 ;  Wight  Ic„  t  874 ;  Rheede, 
Hort,  MaL  vii.,  t,  56.  Spreading  Hogweed  (Eng.),  Patagon 
(Fr.). 

Hab. — Throughout  India.     The  herb  and  root. 

Vernacular, — Sant,  Thikri  {Hind,),  Puma,  Punarnaba  (B^»^.), 
Khdpra,  Punanava,  Kdlivasu,  Ghetuli  (Mar.),  Miikku-rattai 
{Tarn,),  Atfka-mamidi  (Tel.),  Vakha-khaparo,  Sfitodi-mula 
(Gkz,),  Ganajali,  Bildganjali  (Can.)* 

History,  Uses,  &C. — This  plant  is  called  by  Sanskrit 
medical  writers  Punar-nava,  Punar-bhava,  and  Punar-bhu,  on 
account  of  its  perennial  habit,  and  Sothagni  from  its  use  as  a 
remedy  for  dropsy.  It  is  described  in  the  Nighantas  as  pungent, 
dry,  hot,  sweet  and  bitter,  and  is  recommended  as  a  laxative, 
diuretic,  and  stomachic  in  jaundice,  strangury,  dropsy,  and  inter- 
nal inflammations.  A  compound  decoction,  Punarnavashtaka,  is 
made  of  the  roots,  dried  ^eembark,  leaves  of  Trichmanthea  dioica, 
dried  ginger,  root  of  Picrorhiza  Kurrooa,  chebulic  myrobalans, 
stem  of  Tifwspora  cordifolia,  and  dried  wood  of  Berbet^ig 
(Ddrhalad),  each    one   quarter   tola,    water  32    tolas,  boiled 
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down  to  one-fourth,  which  is  to  be  taken  during  the  24  hours* 
An  oil  and  electuaiy  are  also  used. 

Ainslie  mentions  the  use  of  the  root  in  powder,  in  the 
quantity  of  a  teaspoonful  twice  daily,  as  a  laxative.  In  the 
PharmcuiO'poeia  of  India  its  successful  use  as  an  expectorant  in 
asthma  is  noticed,  and  it  is  said  to  act  as  an  emetic  when  given 
in  large  doses.  This  has  been  confirmed  by  the  experience  of  the 
French  in  the  Antilles,  where  the  plant  is  called  Patagon  or 
Patagonelle"  Valeriane,  In  Western  India  the  herb  is  used  as  a 
diuretic  in  gonorrhoea,  and  as  an  external  application  the 
pounded  leaves  are  applied  to  dropsical  swellings.  In  the  rainy 
season,  when  luxuriant,  it  is  eaten  as  a  potherb,  after  having 
been  well  boiled  to  remove  its  medicinal  properties.  The  use  of 
the  root  in  gonorrhoea  appears  to  have  been  introduced  by  the 
Portuguese  ;  in  the  West  Indies  the  plant  is  known  as  Bejtico 
de  purgacion,  and  is  the  popular  remedy  for  that  disease.  A 
decoction  (1  oz.  to  a  pint  of  water)  is  used  in  doses  of  a 
wineglassful  every  hour. 

Description. — A  common  creeping  weed  on  waste  ground 
and  roadsides ;  stalks  numerous^  about  two  feet  long,,  slender, 
procumbent;  leaves  cordate-ovate,  unequal ^  opposite,  edges 
waved,  tinged  with  red ;  flowers  small,  sessile  on  the  apex  of  the 
pedicels^  peduncles  from  the  axils  and  ends,  of  the  branches ;  fruit 
oblong,  dull  green,  or  brownish^  viscid,  about  the  size  of  a 
caraway,  longitudinally  5-grooved,  studded  all  over  with  glan- 
didar  hairs ;  root  twisted,  often  as  thick  as  the  finger  when 
fresh,  whitish,  fleshy,  2  to  3 -branched,  a  foot  long  or  more ; 
taste  bitterish^  nauseous.  A  microscopic  section  shows  that 
the  parenchyme  is  loaded  with  needle-shaped  crystals,  other- 
wise there  is  nothing  peculiar. 

There  are  two  varieties  of  the  plant,  one  with  white  and 
the  other  with  red  flowers;  in  Bengal  the  former  is  called 
Svetapurna  and  the  latter  Gudha-purna. 

Chemical  composition. — The  whole  plant  was  used  for  the 
examination,  and,  with  the  exception  of  minute  traces  of  a 
principle     soluble    in  ether^    and  aifording  reactions    with 
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alkalaidal  reagents,   nothing  of    intei'est   was  detected.     No 
principle  reacting  with  ferric  salts  was  present. 

MIRABILIS    JALAPA,  Linn. 
Fig.— Bot.  Mag,,  t.  371  ;  Rheede,  Hort.  Mal.x.,  t.  75.     Mar- 
vel  of  Peru  [Eng.),  Belle  de  nuit  {Fr.). 

Hab. — West  Indies.  Cultivated  in  India.  The  leave* 
ftnd  root. 

Vernacular. — Gul  A'bbds  (Pers.,  hid,),  Krishna- keli  (Beng.)^ 
Anthinarlu,  Patharachi  {l\i?n.),  Batharachi  (TeL), 
Hadhyanhamallige  {Can,),  Antimalari  (A/a/.),  Gulbds,  Gulbas 
(Mar.). 

History,  Uses,  &C. — Five  varieties  of  this  plant,  with 
red,  white,  yellow,  I'ed  and  white,  and  red  and  yellow  flowers, 
were  introduced  from  the  West  Indies  in  1596,  and  must  have 
been  carried  by  the  Portuguese  to  the  East  shortly  afterwards, 
as  the  plant  is  said  to  have  been  introduced  into  Persia  in  the 
reign  of  Shah  Abbas  the  first,  and  was  established  on  the 
Malabar  Coast  in  the  time  of  Van  Rheede.  It  was  at  one  time 
supposed  to  produce  the  Jalap  of  commerce.  M,  Jalapa  has 
been  given  the  Sanskrit  name  of  Sandhyakali,  or  "  evening 
flower,"  but  is  best  known  by  its  Persian  name  of  Gul  A'bbas, 
or  **  flower  of  A'bbfe  "  ;  it  is  a  favorite  flower  of  the  Persians, 
who  cultivate  it  in  ornamental  flower  pots.  The  Arabs  call  it 
Shab-el-leili,  which  is  evidently  a  translation  of  the  French 
"  belle  de  nuit  "  ;  it  is  the  Fala  quadrohoras,  or  •'  four  o'clock 
flower,"  of  the  Portuguese,  as  its  flowers  open  at  that  hour 
in  the  afternoon. 

In  India  the  leaves  boiled  in  water  are  applied  as  amaturant  to 
boils  and  buboes,  and  the  juice,  which  is  considered  to  be  very 
cooling,  is  applied  to  the  body  to  allay  the  heat  and  itching  in  the 
urticaria  arising  from  dyspepsia ;  the  U,  fehrilis  or  U,  ah  ingestis 
of  European  physicians,  which  the  Hindus  consider  to  be  caused 
by  bile  in  the  blood.  The  seeds  are  said  to  be  sometimes  used 
to  adulterate  black  pepper.    The  root  is  said  to  be  a  mild  purgati ve^ 
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but  Loureiro  remarks,  "  Heec  radix  non  est  apta  ad  medlcinam, 
nisi  per  aliquot  anuos  in  viva  planta  senescat ;  tuncque  sit  subro- 
tunda,  rugosa,  exterius  subnigra,  intus  fusco-pallida,  eirculis 
concentricis  nigricantibus  distincta.  "  In  the  Conean  the  dried 
root  powdered,  and  fried  in  g/ii  with  spices,  is  given  with  milk 
as  a  panshtik  or  strengthening  medicine,  and  rubbed  down  with 
water  to  a  paste  it  is  applied  to  contusions. 

Dr.  P.  S.  Mootooswamy  (Ind.  Med.  Gaz,,Oct.  1889)  states  that 
in  Tan j ore  the  roots  boiled  and  made  into  curry  are  considered 
beneficial  to  those  who  suffer  from  piles,  and  that  a  powder  and 
confection  are  also  in  use.  The  powder  contains  five  drachms 
of  root,  two  and  a  half  each  of  long  and  black  pepper,  and  five 
ounces  of  sugar.  Dose  Sh  twice  daily.  The  confection  has 
the  same  quantity  of  root  with  2i  drachms  each  of  nutmeg, 
mace,  and  Atis  root,  ghi  1  oz.,  sugar  and  milk  of  each  10  oimces. 
Dose  as  above. 

Dr.  Mootooswamy  finds  the  root  to  act  as  an  astringent  in 
these  preparations.  Ainslie,  quoting  Fleming  {Cat,  p.  29), 
states  that  the  root  was  tried  as  a  purgative  by  Drs.  Hunter  and 
Shoolbred,  but  found  to  have  so  feeble  a  purgative  action  as  to 
be  useless.  He  also  tried  it  himself  with  the  same  result. 
According  to  Thunberg,  the  Japanese  prepare  a  kind  of  white 
paint  for  their  complexions  from  the  seeds. 

Description. — The  root  of  young  plants  is  cylindrical 
above  and  tapering  below,  but  in  old  plants  it  becomes  napif  orm 
or  subrotund,  the  external  surface  is  dark  brown  and  marked  with 
numerous  circular  rings ;  internally  it  is  dirty  white  or  greyish. 
When  dry,  very  old  roots  become  hard,  compact  and  heavy, 
and  deepen  in  colour,  but  younger  roots  are  of  a  leathery 
consistence.  It  has  a  faintly  nauseous  odour,  and  a  sweetish 
subacrid  taste.  A  transverse  section  of  the  root  shows  numer- 
ous concentric  rings  of  a  darker  colour  than  the  intervening 
Bubstance ;  it  shows  numerous  acicular  crystals  when  magnified. 

Chemical  composition. — The  roots  were  collected  in  July,  cut 
into  slices,  and  exposed  to  warm  air,  then  reduced  to  powder 
And  the  desiccation  completed  at  100^  €•    . 
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The  fresh  roots  dried  over  sulphuric  acid  lost  81-136  per  cent, 
in  weight ;  the  ash  amounted  to  6*135  per  cent.^  and  was  free 
from  manganese.  ' 

The  proximate  analysis  was  made  with  the  powdered  roots 
dried  at  100°  C,  and  was  conducted  according  to  Dragendorff's 
plan  with  the  following  results  : — 

Light  petroleum  ether  extract 0*580  per  cent. 

Ether  extract,  soluble  iu  water  0*09    per  cent, 
alcohol  0-222        „ 

Residue  insoluble  in  water 

or  alcohol    0028         „       0-340      „ 

Absolute  alcohol  extract 3040      „ 

Aqueous  extract  containing  glucose  1*6  per 
cent,,  saccharose  or  allied  carbohydrate 
7-97  per  cent 30*62      „ 

The  petroleum  ether  extractive  was  soft  and  pale  yellowish 
in  colour,  non-crystalline,  and  without  any  special  odour.  It 
consisted  of  wax,  and  a  pale  yellow  oil,  soluble  in  absolute  alcohol 
with  neutral  reaction. 

The  ethereal  extract  was  soft  and  yellowish.  The  portion 
soluble  in  water  had  an  acid  reaction,  but  gave  no  coloration 
with  ferric  chloride.  Acidulated  with  sulphuric  acid  a  slight 
precipitate  was  afforded  with  Mayer's  reagent.  The  residue  of 
the  ethereal  extract  soluble  in  alcohol  was  also  yellowish,  soft' 
and  on  standing  became  indistinctly  crystalline.  Treated  with 
water  acidulated  with  sulphuric  acid  it  gave  no  alkaloidal 
reactions;  with  alkalies  on  gently  warming  it  was  slightly 
soluble,  with  pale  yellow  coloration :  the  colour  being  destroyed 
by  acids,  and  whitish  flocks  precipitated. 

The  alcoholic  tincture  of  the  roots  was  of  a  port- wine  colour, 
and  the  extract  of  a  deep  orange  tint.  In  water  part  was  soluble 
with  acid  reaction,  and  afforded  a  precipitate  with  alkaloidal 
reagents.  The  extract  was  treated  with  ammonia,  in  which  the 
greater  part  dissolved,  affording  a  dirty  brownish-red  solution, 
and  the  solution  agitated  with    ether:   the    ethereal   extract 
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amounted  to  0'384  per  cent,  and  contained  a  small  amount  of 
alkaloid  with  much  colouring  matter.  An  attempt  was  made  to 
purify  the  alkaloid  by  reagitating  this  extract  from  an  acid 
solution  with  ether,  and  then  neutralizing  and  again  agitating 
with  ether ;  an  unweighable  amount  of  the  alkaloid  was,  however, 
obtained.  No  special  colour  reactions  of  the  alkaloid  were 
noted.  An  alkaline  solution  of  the  alcoholic  extract  was  only 
slightly  precipitated  by  acids,  the  solution  remaining  dark* 
coloured.  The  aqueous  extract  contained  1*6  per  cent,  of 
glucose  calcidated  on  the  roots  dried  at  lOO^C.  After  boiling 
with  dilute  sulphuric  acid  a  second  determination  with  Fehling's 
solution  was  made,  and  the  result  calculated  as  saccharose, 
which  was  equivalent  to  7*97  per  cent. 

In  order  to  determine  whether  the  plant  had  any  injurious 
properties,  the  alcoholic  extract  from  10  grams  of  the  dried 
and  pounded  roots  was  mixed  with  a  few  drops  of  ammonia 
and  water  and  injected  into  a  cat's  stomach ;  the  cat  vomited 
once,  but  was  not  otherwise  inconvenienced. 

AMARANTACE^. 

ACHYRANTHES  ASPERA,  Linn. 

Fig.— JFighl  /c,  t  1780.     Prickly  ChafE-flower  {Ung.). 

Hab. — Throughout  India  and  tropical  Asia.     The  herb. 

Vernacular, — XJnga,  Latchira,  Chirchira  (Bind,),  Apang 
(Beng.),,  Pandhara-Sghada,  Aghada  {Mar,),  Sufed-dghado 
((?wz.),  Na-yurivi  (Tarn,),  XJttareni,  Antisha  {Tel.),  Uttarfoi, 
Uttar^ni  {Can.),  Kataldti  (Mai,). 

HistOiy,  Uses,  &C. — This  plant  has  given  a  name  to  the 
sacrificial  offering  called  Apamarga  Soma,  which  consisted  of  a 
handful  of  the  flour  of  the  seeds  offered  at  daybreak,  but  which 
is  not  now,  as  far  as  we  know,  practised  in  Inclia.  According  to 
the  Black  Yajurveda,  Indra,  having  killed  Vritra  and  other 
demons,  was  overcome  by  Namuchi  and  made  peace  with  him, 
promising  never  to  kill  him  with  any  solid  or  liquid,  neither  by 
day  nor  by  night.     But  Indra  collected  some    foam,  which  is 
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neither  solid  nor  liquid,  and  killed  Narauchi  in  the  morning 
between  night  and  daybreak.  From  the  head  of  the  demon 
sprung  the  herb  Apamarga,  with  the  assistance  of  which  Indra  ' 
was  able  to  kill  all  demons.  Hence  this  plant  has  the  reputation 
of  being  a  powerful  talisman,  and  is  now  popularly  supposed 
to  act  as  a  safeguard  against  scorpions  and  snakes  by  paralysing 
them.*  It  is  waved  round  the  body  whilst  taking  the  ceremonial 
bath  early  in  the  morning  on  the  Naraka  Chaturdasi  or  first 
day  of  the  Divali  (new  year)  festival. 

The  Sanskrit  synonyms  for  the  plant  are  Shikhari,  Kini  or 
Kinihi,  Khara-manjari  *«  having  a  rough  flower-stalk,"  Adhva- 
shalya  " roadside  rice,"  Shaikharika,  Pratyak-pushpi  "having 
reverted  flowers,''  and  Mayuraka  "crested."  It  is  described  in 
the  Nighantas  as  purgative,  pungent,  digestive ;  a  remedy  for 
phlegm,  wind,  inflammation  of  the  internal  organs,  piles,  itch, 
abdominal  enlargements,  and  enlarged  cervical  glands.  The 
ashes  are  used  by  the  Hindus  in  preparing  caustic  alkaline  pre- 
parations. The  diuretic  properties  of  the  plant  are  well  known 
to  the  natives  of  India,  and  European  physicians  agree  as  to  its 
value  in  dropsical  affections ;  ono  ounce  of  the  plant  may  be  boil- 
ed in  ton  ounces  of  water  for  15  minutes,  and  from  1  to  2  ounces 
of  the  decoction  be  given  3  times  a  day.  (Pharm.  of  India, 
p.  184.) 

Different  parts  of  the  plant  are  ingredients  in  many  native 
prescriptions  in  combination  with  more  active  remedies. 

In  Western  India  the  juice  is  applied  to  relieve  toothache. 
The  ashes  with  honey  are  given  to  relieve  cough ;  the  root  in 
doses  of  one  tola  is  given  at  bedtime  for  night  blindness,  and 
rubbed  into  a  paste  with  water  it  is  used  as  an  anjan  (eye  salve) 
in  opacities  of  the  cornea.  The  seeds  are  often  used  as  a  famine 
food  in  India,  especially  in  Rajputana,  where  the  plant  is  called 
Bharotha,  jq^t^T  (grass). 

Description. — A  common  weed,  with  an  erect,  striated 
pubescent  stem,  generally  about  two  feet  high,  but  sometimes 
much  more.     Side  branches  in  pairs,  spreading  ;  leaves  pubescent 

♦Compare  with  Scriboniiw  Comp.  163,  164,  where  similar  superstitions 
are  reconled. 
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from  the  presence  of  a  thick  coat  of  long  simple  hairs,  obovate, 
undulated,  very  obtuse,  acuminated,  base  attenuated ;  petiole 
short ;  spikes  long,  lax  ;  flowers  green  ;  bracts  rigid,  prickly. 
Sections  of  the  stem  do  not  show  any  crystalline  deposit  in 
the  parenchyma.  The  seeds  are  oblong,  of  a  brown  colour, 
from  ,^0  to  i  of  an  inch  in  length  ;  on  one  side  a  grooved 
prominence  is  seen  which  indicates  the  position  of  the  embryo 
where  it  curves  round  the  mealy  albimien.  The  starch  granule^ 
are  very  small,  and  are  so  closely  packed  that  the  large  irregular- 
shaped  cells  which  contain  them  have  almost  the  appearance  of 
parenchymatous  cells. 

Chemical  composition. — The  whole  plant  collected  in  August 
was  used.  A  proximate  analysis  failed  to  indicate  the  presence 
of  any  principle  of  special  interest.  No  alkaloidal  body  was 
detected,  and  the  alcoholic  extract  contained  no  principle  reacting 
with  ferric  salts. 

For  the  ash  determination,  the  roots,  stems  and  leaves  were 
separately  examined  with  the  following  results: — 


- 

Lenves. 

8tem». 

Boott. 

P'O'    

SiO"asSand  ... 
SO' 

3-0257 
39-7192 

1-3200 
13-8893 

3-4778 
17-8454 

2-7931 

Traces,  not 

estimated. 

5-7416 

1-1770 

2-0651 

8-8687 

-3297 

2-6939 
12-9716 

2-6534 
13-1233 

3-5149 
32-0008 

3-0352 
Not  estimated. 

9-5221 

1-5261 

Not  estimated. 

13-6294 

-5525 

1-8594 

21-4219 

3-9523 

CaO 

12-9335 

MffO    

5-4419 

K*0 

28-6830 

Na»0  

9860 

Fe'O* 

6  6297 

Manganese 

KCl 

Not  estimated. 

NaCl   

3-2951 

Al'0»  

Not  estimated. 

co» 

110057 

Carbon    

Not  estimated. 

100-2526 

95-2232 

95-1086 

IlL— 18 
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The  leaves,  stems,  and  roots  dried  atlOO^C.  afforded  respectively 
the  following  percentages  of  ash : — Leaves,  24*334 ;  stems,  8*672  ; 
roots,  8863.  The  large  amount  of  sand  present  in  the  ash  is  due 
to  the  fact  of  the  plants  having  been  collected  during  the  rains, 
and  when  received  they  were  coated  with  finely  divided  silicious 
matter. 

The  total  potash  calculated  as  K*0  was  equivalent  in  the  leaves 
to  21'4986  per  cent.,  in  the  stems  to  38-0122  per  cent.,  and  in 
the  roots  to  28*5830  per  cent.  It  is  possible  that  the  plant 
might  be  of  value  as  a  cheap  green  manure  on  account  of  its 
potash  content.     {Warden,  Chem,  Neics,  Vol.  ii.,  1891). 

Amarantus  spinosus,  Linn.,  WilkL  Amar.  38, 1 4,/.  8; 
Vern. — Tanduliya  (Sann.),  Kantemath  (Bamh,),  Kdntanatia 
(Uemj.),  MuUuk-kirai  (Tarn.),  KSntdlo-dambho  (Guz.),  possesses 
mucilaginous  properties.  The  Hindu  physicians  prescribe  the 
root  in  combination  with  other  drugs  in  menorrhagia.  It  is 
considered  to  be  a  specific  for  colic.  A  poultice  of  the  leaves 
was  officinal  in  the  Bengal  Pharmacopma^ 

The  authors  of  the  Pharmacofceia  of  India  regard  the  plant 
as  a  simple  emollient,  and  inferior  to  many  others,  but  recently 
the  root  has  been  found  to  be  of  great  service  in  the  treatment 
of  gonorrhoea  and  eczema.  In  gonorrhoea  it  is  said  to  stop  the 
muco-purulent  discharge,  and  all  the  concomitant  symptoms, 
such  as  heat,  scalding  and  general  irritation. 

iERUA  JAVANICA,  Jms. 
-pig.— Wight  /c,  t.  876. 
Hab. — Plains  of  India.     The  herb. 

iERUA   LANATA,  Jn$s. 

Fig.— Wight  Ic,  t.  723;  Rheedc,  Hort.  Mai.  ^.,  t.  29. 

Hab. — Plains  of  India.     The  herb. 

Vernacular. — Chaya  (Mind.,  Beng.)^  Bhui-kallan  {Punj.), 
Kumra-pindi,  Kapur-madhura,  Kapur-phuti  (Afar.),  Pindiconda, 
Kamiupulai,  Nilapulai  (TeL),  Pidai,  Sirru-pulai  (Tarn,). 
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History,  Uses^  &C. — These  plants  are  used  by  the 
natives  of  India  as  diuretics,  and  are  considered  to. be  of  great 
value  in  lithiasis;  they  are  also  thought  to  be  antidotal  in  cases 
of  poisoning  by  arsenic;  The  flowers  are  sold  in  the  bazars  of 
]tforthem  India  under  the  name  of  Bhui-kalldn.  ^.  lanata  is 
the  Scherubala  of  Eheede,  and  Ainslie  states  that  the  Vytians 
consider  the  root  to  be  demulcent  and  prescribe  a  decoction 
in  strangury ;  in  the  Concan  it  is  used  as  a  diuretic.  -^.  Java- 
nica  has  a  great  reputation  in.  Hyderabad,  Deccan,  as  a  remedy 
foe  lithiafiis,  and  the  flowers  have  been  brought  to  us  for  iden- 
tification by  the  medical  attendantpof  a- gentleman  in  Bombay, 
who  had  been  in  the  habit  of  obtaining  them  from  Hyderabad 
under  the  Marathi  name  of  Kumrarpindi^  which  is  equivalent  to 
the  Telingi  Pindi-conda,  and  signifies  "  cock^s  pinda " ;  we 
were  informed  that  much  benefit  had  been  derived  from  their 
use>  These  plants  resemble  Achyranthes  aspo^a  in  their 
medicinal  properties.  The  flowers  are  very  soft  and  woolly, 
and  are  used  for  stuffing  pillows  and  mattresses  in  Sind  and  in 
Egypt.  In  Southern  India  the  natives  use  the  flowering 
spikes  during  the  Pongul  festival  for  decorating  their  houses. 

Diescription. — The  plants  have  a  white  tomentose  appear- 
ance. The  leaves  are  alternate;  The  minute  flowers  are  in 
dense  terminal  or  axillary  spikes, .  those  of  JE.  Java  nica  being 
much  the  largest,  often  4' to  5  inches  in  length  ;  they  are  herma,- 
phrodite,  with  three  concave-  persistent  bracts.  The  calyx 
consists  of  five,  nearly  equal,  erect  and  hairy  sepal's ;  the  five 
stamens  are  united  into  a  cup  at  their  base ;  the  ovary  is  one- 
celled,  with  a  single  ovule  in  each  cell.  The  fndt  is  a  roundisL 
utricle. 

CELOSIA  ARGENTEA,  Limu 
Fig.—  JFight  ICy  t.  1767;  H/ieede,  ITort.  Mai.  x.,  t  38,  39. 
Hab. — Throughout  India  and  tropical  Asia.     The  seeds. 
Vfrnactdar, — Sarwali,   Sufdd-murgha   (I£md.),   Svet-murga 

(Beng.),  Ij&padi  {Guz.),  Kxiriix   ( J/ar. ),  Gurugu  (2>Z.),  Goraji 

(Can.) 
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History,  Uses,  &C, — This  common  annual  plant  is  con- 
sidered by  some  to  be  the  Vitunna  of  Sanskrit  writers  ;  when 
young  and  tender  it  is  eaten  as  a  regetable,  but  is  considert;d  to 
be  very  heating.  The  seeds  are  considered  an  eflScacious 
remedy  in  diarrhoDa.  Indian  Mahometan  writers  on  Materia 
Medica  have  adopted  Sarwdli  as  a  substitute  for  the  ^pfravrtKri  of 
Dioscorides,  and  the  Herba  Britannica  of  Pliny,  which  has  been 
identified  by  Prof.  Muntingius  of  Groningen  as  Rumex  Hydro- 
lapathum,  Huds.,  our  Water  Dock,  the  Patience  aquatique  of 
the  French,  and  Wasserarapfer  of  the  Germans.  The  author 
of  the  MuffaricUht'i'Nmiri  states  that  1 80  grains  of  the  seeds, 
with  an  equal  quantity  of  sugar-candy,  taken  daily  in  a  cup  of 
milk,  is  a  most  powerful  aphrodisiac. 

Dr.  Watt  (Dic^  Econ.Prod. Ind,,iiy2W)  states, on  the  authority 
of  the  Bev.  A.  Campbell,  that  the  Santals  extract  a  medicinal  oil 
from  the  seeds. 

Description. — Stem  1  to  3  feet,  stout  or  slenderi  simple  or 
branched;  leaves  1  to  6  inches,  narrow ;  spikes  solitary,  few  or 
many,  1  to  8  by  J  to  1  inch  ;  peduncle  slender;  flowers  white, 
tipped  with  pink,  glistening ;  bracts  much  shorter  than  the  acute 
sejals.  Seeds  lenticular,  brown,  polished,  -j^^  of  an  inch  in 
diameter. 

Cfwmical  composition. — The  following  is  an  analysis  of  the 
finely  powdered  seeds : — 

Oil   676 

Kesin,  soluble  in  ether  '81 

Alcoholic  extract    1*94 

Water  extract 24*70 

Starch,  &c 37'96 

Fibre 11-23 

Ash 5-80 

Moisture lO'SO 

100  00 
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The  alcoholic  extract  contained  an  alkaloidal  principle 
precipitable  by  alkalies,  soluble  in  ether,  and  giving  a  rose 
colour  with  strong  sulphuric  acid. 
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USHNAN. 

Genera.— Arthrocnemum,  Caroxylon,  Salicornia, 
Salsola,  Suaeda.  Soda  plants. 

History,  Uses,  &C.—Sarjik{1kshara  has  doubtless  been 
prepared  in  India,  as  it  is  at  the  present  time,  from  a  very  early 
date.  In  the  time  of  Pliny  a  mineral  alkali  appears  to  have 
been  prepared  in  Egypt  from  the  ashes  of  certain  plants  and  to 
have  been  known  as  Natrum,  or  in  Greek  vlrpov  {PHn.  31,  10), 
and  Strabo,  as  cited  by  Beckman,  mentions  an  alkaline  water 
in  Armenia  used  for  washing  clothes.  (Hist,  of  Invent,  iii., 
p.  233.)  The  plants  from  which  Barilla  was  prepared  were 
known  to  the  Greeks  as  r6  SKwov  or  salt-worts.  (Theophr.  H.  P. 
iv.,  20  ;Dio8c,i,,  105.)  The  Arabs  also  were  early  acquainted  with 
the  same  substance^  which  seems  to  have  been  sometimes  potash, 
or  a  mixture  of  soda  and  potash  in  various  proportions,  and  to 
which  they  gave  the  name  of  t#^  I  El-kali  or  alkali.  The 
Arabian  writers  describe  TJshndn  as  good  for  the  mange  or 
scab,  and  the  itch ;  clearing  to  the  complexion,  cleansing, 
emmenagogue  and  abortive,  and  a  substance  with  which  clothes 
and  the  hands  are  washed.  The  author  of  the  Makhzan, 
speaking  of  Ushndn,  states  that  it  is  a  name  applied  to 
several  plants*  one  of  which  has  slender  branches  instead  of 
leaves,  upon  which  knob-like  bodies  form  (Sumda  fruticosa?). 
This  plant  is  always  fresh  and  juicy,  and  is  a  large  herb  with 
round  woody  stems.  He  then  describes  the  manner  in  which 
the  plant  is  burned  in  a  pit  in  the  ground,  and  the  Kali  or 
Barilla  extracted  from  the  ashes.  After  this  he  mentions 
another  plant  with  reddish  stems  and  leaves  purplish  on  one 
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side  and  green  on  the  other  (Chempodium  atripKcis?),  yielding 
a  juice  which  stains  black  ;  this  plant  he  says  is  very  common 
in  Sind  and  Mdltan,  and  is  used  for  staining  the  black  pattern 
on  the  Sind  pottery.  Lastly,  he  mentions  a  plant  called  Khuru- 
el-'asafir  (sparrow*s  dung)  with  white  leaves  (Chenopodium 
album  ?},  and  another  which  is  called  in  Persia  Ghdsool,  and 
is  used  for  dissolving  lac  dye,  and  as  a  substitute  for  ink, 
Dr.  Watt,  in  the  Dictionary  of  the  Economic  Products  of  India, 
gives  the  following  list  of  plants  which  are  used  in  the  manu- 
facture of  Saj  ji-khar  or  Barilla : — 

Arthrocnemum  indicum,  Moq^ 
Caroxylon  fcctidum,  Moq. 
„  Griffithii,  Moq. 

Salicornia  brachiata,.  Roxb,, 
Salsola  Kali,  Willd. 
Suaeda  fruticosa,  Forak^ 

„        indica,  Moq. 

„        nudiflora,  Moq^ 

Aitchison  states  that  the  name  Ishlan  (probably  a  mispronun- 
ciation of  Ushnfin)  is  applied  in  the  Hari-rud  Valley  to  Anabasis 
erispoda,  Benth.  et  Hook,  f .,  which  is  used  in  preparing  barilla. 
In  the  Report  on  Punjab  Products,  it  is  stated  that  the  plants 
are  cut  down  during  the  cold  months,  dried  and  burnt  in  a  pit 
of  a  hemispherical  shape,  about  six  feet  in  circumference  and 
three  deep,  at  the  bottom  of  which  one  or  more  inverted  earthen 
pots,  having  small  holes  in  their  bottoms,  are  sunk.  The 
holes  are  kept  closed  at  first,  but  when  the  alkali  begins  to  run, 
they  are  cleared  to  allow  it  to  fill  the  pots ;  when  cool  it  forms  a 
porous  mass  of  a  greyish-white  colour,  consisting  of  carbonates 
of  soda  and  potash,  sulphate  of  soda,  and  organic  matter.  In 
native  practice  this  substance  is  prescribetl  like  our  preparations 
of  the  caustic  alkalies.  It  is  the  Sarjikakshara  of  the  Raja 
Nirghanta  and  the  Sajji  of  the  bazars. 
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SHUKAL 

Hab.—  Persia.     The  herb. 
FcniflrcuZar.— Shukai  [Ind,  Bazars). 

History,  Uses,  &C. — This  drug  is  described  in  Maho- 
metaii  works  as  the  Akranfki  *  or  Af shamiki  of  the  Greeks. 
Other  Arabic  names  given  are  Shaukat-el-baida^  Shaukat-el- 
Arabiya,  and  Kathir-el-rakab.  Ibn  Sina  says  it  is  the  same  a» 
Bdzaward  (Bddaward,  Pers,)  Muhammad  Husain  very  truly 
denies  this ;  he  says  the  Persian  names  are  Charchah  and 
Kangarkhfir,  and  describes  two  varieties,  one  with  a  white 
flower  and  more  slender  stems  than  the  other,  which  has  purple 
flowers,  and  is  the  kind  generally  used.  The  latter,  he  says, 
has  triangular  stems,  the  size  of  a  man's  finger  or  less,  and  thick, 
small,  triangular,  downy  leaves  terminating  in  thorns;  the  seeds 
are  small,  triangular,  and  of  a  greyish  colour.  The  whole  drug 
is  of  a  yellowish  white  colour  and  sweetish  taste.  The  plant 
and  fruit  are  generally  used,  but  the  root  is  to  be  preferred. 
Shukai  is  more  drying  and  astringent  than  Bddaward ;  it  is 
attenuant  and  deobstruent,  &c.,  &c.  (Makhzan^el-Adwiya, 
article  Shukai )  Haji  Zein-el- Attar  states  that  it  is  useful  in 
palsy  and  other  diseases  caused  by  cold  humors.  He  quotes 
Galen  as  recommending  its  use  in  melancholia,  and  Paulus  as 
saying  that  it  is  useful  in  leprosy.  In  Persia  it  is  said  to  have 
a  reputation  as  a  remedy  for  ague.  The  dose  is  from  2  to  5 
dirhams. 

Description.^ — The  drug  as  met  with  in  India  consists  of 
all  parts  of  the  plant  broken  up,  but  very  little  of  the  root  is 
present.  The  portions  of  the  stem  are  of  a  greenish-yellow 
colour,  roimd,  crooked,  channelled,  with  numerous  branches 
springing  from  the  axils  of  the  leaves  ;  the  external  surface  of 
the  stem  is  siliceous,  hard,  and  pubescent ;  internally  it  is  full  of 
soft  pith.  The  petioles  of  the  leaves  are  stem-clasping,  the 
lower  ones  completely  so.     The  lower  leaves  are  of  considerable 

*  Fosgibly  from  dirpcDwxoVf  on  account  of  its  thick  leaves,  each  lobe  of 
which  terminates  in  a  thorn. 
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size  with  a  triangular  midrib,  channelled  on  the  upper  surface, 
and  short,  thick,  spinous  lobes  which  vary  much  in  shape. 
The  plant  has  a  gummy,  rather  disagreeable  taste.  The  fruit 
is  occasionally  found  mixed  with  the  drug  in  considerable  quan- 
tity. It  is  a  woody  nut,  \  of  an  inch  long,  foimed  by  the 
fusing  together  of  the  different  parts  of  the  perianth  and  ovary, 
somewhat  triangular  in  form ;  at  the  base  are  spines  formed  by 
the  calycine  segments ;  at  the  apex  the  perianth  forms  a  number 
of  tooth-like  processes  which  surround  the  top  of  the  ovary. 
The  seed  is  ovoid,  horny,  and  has  a  terebinthinate  odour. 

Chemical  composition, — The  chopped  plant,  air-dried,  was 
treated  for  several  days  with  warm  80  per  cent,  spirit,  the 
resulting  tincture  distilled  to  remove  alcohol,  and  the  residue 
finally  deprived  of  the  last  traces  of  alcohol  by  spontaneous  eva- 
poration. The  extract  was  then  mixed  with  water  acidulated 
with  sulphuric  acid  and  agitated  with  petroleum  ether.  The 
petroleum  ether  extract  was  greenish,  soft,  with  acamphoraceous 
and  peppermint  odour  and  taste.  Treated  with  warm  proof 
spirit  a  portion  dissolved,  forming  a  clear  yellowish  liquid  while 
warm,  but  from  which  resinoid  matter  separated  on  cooling. 
The  solution  had  a  strongly  acid  reaction  and  gave  a  greenish 
coloration  with  ferric  chloride.  After  the  addition  of  sulphuric 
acid,  it  afforded  a  very  marked  precipitate  with  Mayer's  and 
other  alkaloidal  reagents .  With  alkalies  the  solution  was  colon  r- 
ed  of  a  bright  yellow  hue ;  basic  acetate  of  lead  gave  a  bright 
yellow  precipitate,  a  similar  precipitate,  but  smaller  in  amount, 
being  also  afforded  by  lead  acetate.  The  soft  resinous  residue 
insoluble  in  proof  spirit,  after  standing  deposited  a  small  amount 
of  bright  yellow  matter  which  was  destitute  of  crystalline 
structure  on  microscopic  examination.  In  ammonia  the  residue 
was  insoluble. 

During  agitation  of  the  extract  with  petroleum  ether  a  consi- 
derable amoimt  of  dark,  soft  resin  separated ;  this  resin  had  a 
marked  peppermint  odour,  and  was  only  partly  soluble  in  ether. 
After  repeated  washing  with  ether,  it  was  left  as  a  dark,  soft 
mass  which  could  be  kneaded  by  the  fingers ;  on  drying  at 
100*^0.  a  nearly  black  brittle  mass  was  left,  easily  pulverised 
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and  forming  a  dark  olive-brown  coloured  powder,  odourless  and 
tasteless,  but  bitter  in  an  alcoholic  solution,  soluble  in  ammonia, 
forming  a  deep  yellowish  brown  solution,  from  which  it  was 
reprecipitated  by  acids  in  dirty  yellowish  white  flocks.  In 
alcohol  the  resin  was  easily  soluble  with  acid  reaction ;  with 
ferric  chloride  the  alcoholic  solution  was  slightly  darkened  in 
tint. 

After  agitation  with  petroleum  ether  the  acid  aqueous  solution 
was  agitated  with  ether :  the  ether  extract  was  small  in  quantity, 
and  though  some  small  points  separated  on  the  sides  of  the  dish 
which  appeared  crystalline  on  naked-eye  inspection,  on  micros- 
copic examination  no  crystalline  forms  were  visible.  In  water 
the  extract  was  partly  soluble  with  strong  acid  reaction :  the 
aqueous  solution  gave  with  ferric  chloride  a  dirty  bluish-green 
precipitate,  changing  almost  instantly  to  dirty  whitish-brown. 
With  alkalies  a  bright  yellow  coloration  was  afforded;  the 
solution  did  not  precipitate  gelatine  and  gave  no  reaction  with 
cyanide  of  potassium.  The  ether  extract  was  treated  with 
ammonia,  in  which,  with  the  exception  of  some  flocks,  it 
appeared  to  be  wholly  soluble.  The  solution  exhibited  a  marked 
greenish  fluorescence ;  it  was  agitated  with  ether.  The  ether 
extractive  formed  a  non-crystalline  yellow  varnish,  soluble  in 
alcohol  without  fluorescence,  with  a  very  bitter  taste  and  neutral 
reaction ;  treated  with  dilute  sulphuric  acid  a  small  portion  dis- 
solved, and  the  solution  afforded  marked  reactions  with  all  alka- 
loidal  reagents.  The  alkaline  aqueous  solution  was  acidulated, 
which  caused  whitish  flocks  to  separate,  and  agitated  with  ether. 
The  ether  extract  was  a  non-crystalline  yellow  tarnish,  partly 
soluble  in  water  with  strong  acid  reaction,  the  solution  affording 
similar  reactions  to  the  original  aqueous  solution  of  the  ether  ex- 
tract.    The  ammoniacal  solution  exhibited  a  greenish  fluorescence. 

The  original  aqueous  acid  solution  was  now  rendered  alkaline 
and  reagitated  with  ether ;  a  yellow  varnish  was  obtained  after 
spontaneous  evaporation  of  the  ether.  The  extract  was  treated 
with  dilute  sulphuric  acid  and  agitated  with  ether,  the  ether 
separated,  the  aqueous  solution  rendered  alkaline,  and  again 
agitated  with  ether,  in  order  to  purify  any  alkaloidal  principle 
HI.— 19 
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which  might  be  present.  The  purified  ether  extract  dried  to  a 
yellow  varnish;  the  solution  in  sulphuric  acid  gave  a  very- 
marked  yellowish  precipitate  with  Mayer's  reagent;  a  white 
precipitate  with  alkalies;  with  Frohde's  reagent,  a  precipitate 
first  yellowish,  rapidly  changing  to  pale  blue,  and  darkening, 
on  standing  or  warming,  to  deep  prussian  blue ;  chromate  of 
potash  gave  a  yellow  precipitate;  bichromate  of  potash  and 
concentrated  sulphuric  acid,  a  dirty  orange-red ;  ferric  chloride 
no  reaction ;  the  solution  was  destitute  of  any  bitter  taste. 
Considerable  loss  of  alkaloid  occurred  during  its  purification,  as 
the  sulphate  was  somewhat  soluble  in  ether. 

Finally  the  original  alkaline  aqueous  solution  was  acidulated 
with  sulphuric  acid,  and  agitated  with  amylic  alcohol.  On 
evaporating  off  the  amylic  alcohol,  a  deep  orange-red  varnish 
was  left,  partly  soluble  in  water  with  strong  acid  reaction,  the 
solution  giving  an  olive-brown  coloration  with  ferric  chloride; 
no  precipitate  with  gelatine ;  a  bright  yellow  coloration  with 
alkalies  ;  a  bright  yellow  precipitate  with  basic  acetate  of  lead ; 
and  it  reduced  Fehling's  solution  on  boiling.  The  residue, 
insoluble  in  water,  was  dissolved  by  ammonia,  forming  a  deep 
orange-yellow  solution  from  which  acids  afforded  a  whitish 
precipitate,  the  yellow  colour  being  destroyed. 

SPIN ACIA  OLERACEA,  Linn. 

Fig. — Lamk.  Encycly  ^.814;  Wight  Ic,  t,  818.  Spinach 
{Eng,\  Epinard  (Fr,),     Syn.  8.  tetrandra,  Stev. 

Hab. — Persia.     Cultivated  in  India.     The  herb  and  fruit. 

Vernacular* — Palak  [Hind,),  Palang  (-Be/if/.),  Vusayley-keeray 
(Tarn.). 

History,  Uses,  &C. — This  potherb  is  a  native  of  Persia; 
it  is  described  in  the  Persian  Burhan  under  the  name  of  ^^^| 
(ispanakh)  as  a  potherb  much  used  in  broth.  The  name  is 
now  often  incorrectly  pronoxmced  Ispan&j  by  the  Persians,  and 
Isfanaj  or  Isfinaj  by  the  Arabs.  The  plant  has  been  introduced 
into  India  by  the  Mahometans,  and  is  now  cultivated  in  many 
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parts  of  the  country.  The  African  Moors  brought  it  to  Spain, 
whence  its  use  gradually  spread  to  other  parts  of  Europe.  It 
was  known  in  England  as  Spinach  in  1568,  and  is  noticed  in 
Turner's  Herbal,  published  in  that  year,  as  '*  lately  introduced 
and  not  much  in  use. "  Aitchison,  in  his  Botany  of  the  Afghan 
Delimitation  Commission,  remarks  that  it  grows  profusely  iu  the 
Ticinity  of  Simkoh  in  the  Badghis,  and  is  collected  as  a  potherb 
by  the  natives.  He  says: — "  I  have  no  doubt  Mr.  De  Candolle 
is  correct  in  assuming  8,  tetrandra  to  be  the  wild  form  of 
8.  oleracea.  '*  Spinach  is  much  valued  by  the  Mahometans  on 
account  of  its  cooling  and  emollient  properties,  and  the  seeds 
are  sold  in  all  the  Indian  bazars.  A  decoction  of  the  plant  is 
prescribed  in  febrile  affections,  in  lithiasis,  and  in  inflammation 
of  the  lungs  or  bowels.  The  juice  of  the  leaves  is  also  used  as  a 
diuretic  and  as  a  gargle  in  sore-throat.  Poultices  of  the  leaves 
or  boiled  seeds  are  applied  to  soften  tumours  and  promote  the 
maturation  of  boils.  The  herb  is  considered  one  of  the  most 
digestible  and  wholesome  of  vegetables. 

Description. — The  plant  has  large,  thick,  succulent,  deep- 
green  leaves,  of  a  somewhat  triangular  form,  produced  on  long 
foot  stalks.  The  stem  is  erect,  large,  round  and  hollow,  about 
two  feet  high.  The  male  plants  are  distinguished  by  their  long 
terminal  spikes  of  green  flowers,  while  those  of  the  females  are 
axillary,  sessile  and  clustered.  The  fruit  is  prickly  in  some 
varieties  and  smooth  in  others. 

Chemical  composition. — Besides  a  large  quantity  of  mucilage 
spinach  contains  so  large  a  proportion  of  nitrates,  that  the  water 
in  which  it  has  been  boiled  may  be  used  for  makiug  touch - 
paper.  The  following  figures  give  the  mean  percentage  com- 
position of  three  samples  of  spinach  recorded  by  Kouig  : — 

Water 8847 

Nitrogenous  matter    *649 

Fat  008 

Sugar  010 

Nitrogen-free  extractive    4^4 

Fibre   09^ 

Ash 209 
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Anhydrous  spinach  contained,  as  the  mean  of  three  analyses 
of  different  samples, — 

Nitrogen 4*94 

Carbohydrates 37-93 

Basella  alba,  Linn,,  Wight  Ic,  t.  896,  is  known-swrfoaian 
spinach,  or  Malabar  Nightshade,  and  the  juice  of  the  leaves, 
which  is  demulcent  and  cooling,  is  a  popular  application  to 
allay  the  heat  and  itching  of  urticaria  arising  from  dyspepsia, 
an  affection  which  the  Hindus  consider  to  be  indicative  of  bile 
in  the  blood.  The  boiled  leaves  are  also  used  as  a  poultice. 
This  herb  is  extensively  cultivated  as  a  vegetable,  and  bears  the 
vernacular  names  of  Poi  {Hind.),  Maydl  {Mar.),  Vasala  (Tarn.), 
Bachchali  {Tel,),  and  Bili-basale  (Ca«.).  The  generic  name  is 
derived  from  the  Tamil.    The  Sanskrit  name  is  Potaki  or  Upodika. 

Many  plants  of  this  order  are  used  as  potherbs  in  the  East.  In 
Persia  and  Biluchistan,  Chenopodium  Botrys,  Linn.,  C. 
Blitum,  Hook./.,  and  Atriplex  Moneta,  Bunge,  are  much 
used.  On  the  Indian  coa>ts,Arthocnemum  indicum,  Moq., 
a  plant  of  the  salt  marshes,  is  used  as  a  vegetable,  and  is  also 
pickled.  Fryer,  who  visited  Bombay  in  1694,  calls  it  "  samphire." 

Plants  more  generally  known  as  vegetables  are  Chenopo- 
dium  album,  Linn.,  C.  ambrosioides,  Unn.,  Beta 
vulgaris.  i>?-'/«.,  and  Atriplex  hortensis,  i«'/iw.  The  seeds 
of  the  Beet  are  sold  in  Indian  Bazars  for  medicinal  use,  under 
the  name  of  Chukandar. 
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POLYGONUM  AVICULARE,  Linn. 

Fig, — Eng.  Bot.,  1252.  Knot-grass  (Eng.),  Kenou^e  des 
oiseaux  (Fr.), 

Hab. — Northern  Asia,  Europe.  Introduced  into  India. 
The  root  and  seeds. 

Vernacular. — Machoti,  Bijband,  Kesri  (7Z'//?r/.),Endrani{iS»wfl?.) 
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History,  Uses,  &C. — This  plant  is  identified  by  F^e  with 
the  male  voXvyovov  of  Dioscorides,  a  ynlnerary  and  astringent 
herb,  the  Polygonos  of  Pliny  (27,  91).  It  was  used  by  the 
ancients  to  arrest  hemorrhage,  the  seeds  were  considered  to  be 
laxative  and  diuretic  and  to  arrest  defluxions.  For  burning 
pains  in  the  stomach  the  leaves  were  applied  topically,  and 
were  used  in  the  form  of  a  liniment  for  pains  in  the  bladder 
and  for  erysipelas.  The  juice  was  administered  in  fevers, 
tertian  and  quartan  more  particularly,  in  doses  of  two 
cyathi,  just  before  the  paroxysms.  Scribonius  {Comp.  46)  says 
that  it  received  its  name  "  polygonos  '*  from  its  being  found 
everywhere.  Ibn  Sina  and  other  Arabian  physicians  call 
the  plant  A'sa'r-ra'i  ((^ciyiUii>)  and  Batbat  (JsIaIsj);  they 
consider  it  to  be  cold  and  dry,  and  reproduce  what  the  Greeks 
have  said  concerning  its  medicinal  uses.  The  Persians  call 
it  Haz4r-bandak.  It  is  the  Polygonum  mas  of  Matthiolus 
(Valgr.  ii.,  300). 

In  India  the  plant  is  still  used  by  the  Hakims  in  the  diseases 
named  by  Dioscorides. 

In  our  own  times  Polygonum  root  has  been  used  as  a  febrifuge 
in  Algeria,  and  has  been  reported  upon  as  being  an  excellent 
remedy  for  chronic  diarrhoea  and  stone  in  the  bladder.  Its 
value  has  apparently  been  much  exaggerated.  (J.  B.  Jackson, 
Amer.  Journ.  Pharm,,  1873,  247.) 

In  the  Lancet  (1885,  658)  it  is  said  to  be  used  in  Russia, 
under  the  name  of  Homeriana,  as  a  popular  remedy  in  lung 
affections.  Dr.  Rotschinin,  who  has  experimented  with  the 
drug,  found  it  really  valuable  in  several  cases  of  bronchitis,  two 
of  which  were  capillary ;  also  in  three  cases  of  whooping  cough. 
It  was  tried  in  phthisis,  but  no  definitely  satisfactory  results 
were  obtained.  A  tumblerful  of  the  decoction  was  given  three 
times  a  day. 

Description.— Root  fibrous,  long,  very  tough,  and  some- 
what woody;  branched  below,  simple  at  the  crown.  Stems 
several,  spreading  in  every  direction,  generally  prostrate,  much 
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branched,  round;  striated,  leafy  at  the  numerous  knots  or  joints. 
Leaves  alternate,  stalked,  hardly  an  inch  long,  elliptic  or 
lanceolate,  entire,  obtuse,  single-ribbed,  smooth  except  at  the 
margin,  tapering  at  the  base,  very  variable  in  width,  substance 
rather  coriaceous,  colour  greyish  or  glaucous.  Flowers  variegated 
with  white,  crimson  and  green.  Seeds  acutely  triangular,  of  a 
shining  black. 

Polygonum  Bistorta,  Linn.,  is  the  Anjuhar  of  the 
Western  Arabs,  and  their  description  of  it  is  still  reproduced  in 
Indian  medical  works.  P.  viviparum,  Idan.,  a  nearly 
allied  species,  is  used  as  a  substitute  for  it  in  the  Punjab,  under 
the  same  Arabic  name,  and  is  called  in  the  vernacular  Maslun  and 
Bilauri.  The  Anjubar-i-Rumi  of  the  bazars,  imported  from 
Persia,  is  a  thick  reddish-brown  astringent  root-bark,  evidently 
obtained  from  a  tree  or  shrub  of  some  size,  and  it  may  be 
observed  that  Aitchison  f oimd  an  arboreous  species  of  Polygonum 
growing  in  the  Badghis  and  Paropamisus. 

Other  species  of  Polygonum  which  have  been  used  medicin- 
ally, and  which  occur  in  India,  are: — 

M  P.glabrum,  Tr»7/fl?.,  p.Hydropiper,i*«».,  P.molle, 

Don.,  "P.  barbatum,i4nw.,  and  P.  alatum,  Ham.  All  these 
plants  are  astringent,  but  P.  Hydropiper  also  contains  a  pungent 
volatile  principle  having  acrid  properties. 

Chemical  composition. — Dr.  C.  J.  Eademaker  (Amer.  Joum. 
Pharm.,  Nov.  1879)  separated  from  P.  Hydropiper  a  crystalline 
principle  which  he  named  Polygonic  acid.  H.  Trimble  and 
H.  J.  Schuchard  [Amer.  Journ.  Pharm.,  Jan.  1885)  re-examined 
the  plant  with  the  following  results: — They  found  that  the 
peculiar  pimgent  principle,  although  present  in  a  weak 
alcoholic  tincture,  disappeared  on  distillation,  the  pungent 
taste  of  the  herb  being  absent  both  from  the  distillate  and  the 
residue  in  the  retort. 

From  these  experiments  they  conclude  that  the  active  prin- 
ciple  is  decomposed  on  the  slightest  heating,  and  that  the  only 
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proper  preparation  of  the  drug  would  be  one  made  without  the 
application  of  heat.  They  prepared  the  polygenic  acid  of 
Dr.  Bademaker,  and  conclude  from  their  experiments  that  it  is 
only  a  mixture  of  impure  tannic  and  gallic  acids. 

The  following  summary  shows  the  amount  of  the  most  impor- 
tant constituents : — 

Per  cent. 
Water 10-25 

{From    petroleum   spirit 
solution. 

Resin  and  chlorophyll  1*54       From  ether  solution. 

Resin,  tannin,  and  chlorophyll.  5*14      From  alcoholic  solution. 

Sugar 1-44^ 

Gmn    '65  >  From  aqueous  solution. 

Tannin  and  extractive  5  "23 J 

Albuminoids  I'OO"^ 

Y  From  alkaline  solution. 
Phlohaphene,  &c 5-95J 

Salts  and  a  small  amount  of  1    ^.qq  f   From  dilute  acid  solu- 
extractive    |  \       tion. 

CeUulose 57*45 


97-25 


Separately  determined :  tannin,  3'46  per  cent. ;  ash,  7-40  per  cent. 
[Year-Book  ofPharm,,  1885,  p.  160.) 

Dr.  C.  J.  Rademaker  (Amer.  Journ.  Pkarm.,  June  1886) 
re-asserted  the  existence  in  this  plant  of  the  active  crystalline 
principle,  described  by  him  as  polygenic  acid,  and  supplied 
further  details  respecting  its  extraction  and  properties,  together 
with  a  wood-cut  illustration  of  its  crystals.  He  says : —  "  Poly- 
genic acid  may  be  prepared  by  treating  the  plant  with  water, 
to  which  some  bicarbonate  of  sodium  has  been  added,  and 
allowing  it  to   macerate    for  24  hours;  or  by  precipitating 
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a  fluid  extract  with  basic  acetate  of  lead.  In  eacH  case  separate 
the  base  by  means  of  sulphuric  acid,  and  the  organic  acid  by 
means  of  ether.  Allow  the  ethereal  solution  to  evaporate,  and 
treat  the  residue  with  distilled  water,  and  filter  ;  this  separates 
the  resin  (resinous  acid).  The  filtrate  is  then  filtered  through 
animal  charcoal  repeatedly,  until  all  colouring  matter  is  removed. 
The  filtrate  is  next  treated  with  solution  of  gelatine,  in  order  to 
remove  any  tannic  acid  that  might  be  present,  again  filtered, 
and  evaporated  to  dryness,  redissolved  in  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously.  Polygonic  acid 
thus  prepared  crystallizes  in  needles.  Its  solution  in  water  does 
not  precipitate  gelatine  nor  produce  a  bluish-green  coloration 
when  added  to  a  mixture  of  ferrous  and  ferric  salts  in  solution^ 
showing  absence  both  of  gallic  and  tannic  acids.  It  is  freely 
soluble  in  water,  less  so  in  ether,  and  insoluble  in  petroleum 
spirit.  The  heat  of  a  water-bath  does  not  destroy  any  of  its 
properties.     { Year-Book  of  Pharm,,  1886,  p.  210. ) 

The  other  species  of  Polygonum  which  have  been  examined 
contain  starch  and  tannic  and  gallic  acids.  Bowman  (1869) 
obtained  21  per  cent,  of  tannic  acid  from  Bistort  root.  In  the 
Bengal  Chemical  Examiner's  Report  for  1884  we  meet  with  the 
following  notice  of  P.  glabrum  :  "  Several  specimens  of  a  plant 
called  Bish'kurki  were  sent  from  Cachar  for  examination.  It 
was  stated  that  the  plant  was  frequently  added  to  country 
spirit,  which  it  was  believed  nyght  have  thus  communicated  to 
it  some  specially  noxious  property.  The  plant  was  identified 
by  Dr.  G.  King  as  Polygonum  glabrum,  and  on  chemical  exami- 
nation and  physiological  application  was  not  found  to  possess 
toxic  properties.'^ 


RHEUM  OFFICINALE,  Baillon. 

Fig. — Bentl.  and  Tnm.,  L  213.     Rhubarb  (Eng.),  Rha- 
barbe  (JPr.). 

Hab.— South-Eastern  Tibet,  China,     The  root. 
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RHEUM  PALMATUM,  Zinti. 

Fig. — Bentl.  and  Trim.,  t.  214.  Rhubarb  {Eng,),  Rbu- 
barbe  (Fr.). 

Hab. — South-Eastem  Tibet,  China.     The  root. 

Vernacular. — Rewand-chini,Lakri-rewand-chiiii  (/wcf.  Bazars) . 

History,  Uses,  &C. — The  Chinese  appear  to  have  been 
acquainted  with  the  properties  of  rhubarb  from  a  period  long 
anterior  to  the  Christian  era,  for  the  drug  is  treated  of  in  the 
herbal  called  Pen-king,  which  is  attributed  to  the  Emperor 
Shen-nung,  the  father  of  Chinese  agriculture  and  medicine,  who 
reigned  about  2700  B.C.  The  drug  is  named  there  Huang-hang, 
yellow,  excellent,  and  Ta-huang,  the  great  yellow.  The  latter 
name  also  occurs  in  the  great  Geography  of  China,  where  it  is 
stated  that  rhubarb  was  a  tribute  of  the  province  Si-ning-fu, 
eastward  of  Lake  Kuku  Nor,  from  about  the  7th  to  the  10th 
centuries  of  our  era. 

As  regards  Western  Asia  and  Europe,  we  find  a  root  called 
pa  or  pnov,  mentioned  by  Dioscorides  as  brought  from  beyond 
the  Bosphorus.  Pliny  describes  a  root  termed  Rhacoma,  which, 
when  pounded,  yielded  a  colour  like  that  of  wine,  but  inclining 
to  saffron,  and  was  brought  from  beyond  Pontus.  The  drug 
thus  described  is  usually  regarded  as  rhubarb,  or  at  least  as  the 
root  of  some  species  of  Rheum.  Lassen  has  shown  that  trading 
caravans  from  Shensi  in  Northern  China  arrived  at  Bokhara  as 
early  as  the  year  114  B.C.     (Pharmacographia.) 

Riwas  (the  plant  Ri  in  the  Zend  language)  was  known  to  the 
ancient  Persians,  and  the  same  name  is  still  applied  to  a  species 
of  Rheum  in  the  province  of  Gilan  in  Persia.  Aitchison  found 
jR.  Ribes,  Qronov.,  on  the  Paropamisus  range,  to  be  known  to 
the  peasantry  as  Rewash,  Rewand  and  Chukri ;  he  states  that 
the  flowering  branches  are  eaten,  and  the  root  used  in  colouring 
leather.  In  the  Hari-rud  Valley  he  found  R,  tatarieum,  Linn. ,  f ., 
to  be  known  as  Rewash-i-dewdna,  "fools'  [rhubarb,"  the 
fruit  and  root  being  used  as  a  purgative.  Iba  Sina  (978) 
HI.— 20 
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notices  botH  the  plant  Bibas  (Riw^s^  Fers.)  and  the  drug 
Biwand  (Rewand,  Pen,) — the  first  an  acid  plant,  and  the  second 
evidently  Chinese  rhubarb.  Mesue,  early  in  the  11th  century, 
distinguishes  between  Chinese  and  Ehorasan  rhubarb,  and  Kaji 
Zein-el-attdr,  writing  in  1368,  says: — '*  I  consider  Rewand  to  be 
the  same  as  Ribds.  Ibn  Jazla,  the  author  of  the  MinhaJ,  states 
that  there  are  two  kinds,  China  and  Ehorasan  rhubarb,  and  that 
the  latter  is  known  as  Rdwand-el-dawfibb,  and  is  used  in  veteri- 
nary practice,  whilst  the  Chinese  is  reserved  for  human  beings. 
The  lattor  is  the  best  kind,  and,  when  powdered,  is  of  a  saffron 
colour;  the  fractured  surface  has  the  grain  of  a  cow's  hump,  and 
is  friable ;  it  is  called  Rewand-i-lahmi  (meaty  rhubarb),  and 
should  be  in  large  pieces  like  a  horse's  hoof,  and  not  worm-eaten. 
In  my  experience  there  are  three  kinds  of  rhubarb — Chinese, 
Khorasan,  and  Indian.  Masih  (Mesne)  states  that  rhubarb  is 
hot  in  the  third  degree  and  dry  in  the  first."  (Ikhtiarut^ 
article  Ed  wand,) 

The  author  of  the  Makhzan-el-Adiviija,  himself  a  native  of 
Khorasan,  has  the  following  account  of  Ribds : — "  It  is  called  in 
Persian  Riwfis,  Riwaj  and  Chukri,  and  is  an  herbaceous  plant  a 
cubit  in  height;  from  the  centre  spring  one  or  two  flattened  stems, 
2  fingers  by  1  finger  in  thickness,  having  a  pubescent  bark,  the 
lower  portion  of  which  is  purplish  and  the  upper  green,  like  the 
stem  of  a  lettuce.  Internally  the  stem  is  white,  soft  and  juicy ;  it 
has  a  sour  and  somewhat  astringent  taste.  The  top  of  the  stem  is 
branched,  and  between  the  branches  are  green  rough  bracts ;  the 
flowers  are  red,  and  have  a  slightly  acid  and  sweetish  taste.  The 
plant  grows  in  the  cold  snowy  mountains ;  the  best  is  the  Persian, 
white,  delicate,  succulent  and  subacid,  with  a  stout  tall  stalk. 
The  root  of  this  plant  is  rhubarb  (R4wand),  which  has  already 
been  described,  and  it  is  called  *  Ribas-i-Mu'ammiri,'  because 
one  Mu'ammir  of  Nishapur  was  the  first  to  discover  this."  For 
the  history  of  rhubarb  in  Europe,  the  reader  is  referred  to  the 
Phai^iacographia, 

Rhubarb  is  not  an  article  of  the  Hindu  Materia  Medica,  but 
the  modern  Hindus  have  become  acquainted  with  its  properties 
through  Mahometan  and  European  physicians. 
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In  the  use  of  rhubarb  as  a  medicine,  the  Mahometans  quote 
and  follow  Galen,  Oribasius^  Paulus,  R6zf,  Ibn  Sina  and  Masih, 
whose  opinions  it  is  unnecessary  to  reproduce.  In  India  it  is 
chiefly  used  as  a  stomachic,  tonic,  and  mild  aperient. 

The  rhubarb  found  in  the  Indian  bazars  is  of  a  very  inferior 
kind,  in  long  stick- like  pieces,  shipped  to  Calcutta  and  Bombay 
from   the  Eastern   ports.      It    comes    from   China,   and    has 
hardly  any  aroma,  a  bitterish  taste,  and  but  slight  purgative 
action.     When  fresh,  it   is   covered  with  a  yellow   dust^  like 
ordinary    rhubarb.       The    natives    use    it    as    a    tonic    and 
stomachic.     None  of  the  commercial  rhubarb  known  as  East 
Indian  is  imported  into  Bombay  unless  specially  ordered  from 
China,   but    it  often   passes    through  the   port  on  board  the 
P.  and  0.  Company's    steamers.      Bombay  druggists.   Native 
and    European,    usually  obtain  their   rhubarb  from  London. 
On  account  of  its  low  price,  the  former  always  import  English 
rhubarb.     In  the  Phaf^macqpwia  of  India,  the  bazar  rhubarb  of 
India  is  attributed  to  Rheum   emodi,   B.    Moorcroftianum,   and 
R,  Webbianum,  all  Himalayan  species ;  it  is  said  to  be  of  two  kinds, 
large  and  small :     *'The  first  in  cylindrical  pieces,  of  various 
sizes  and  shapes,  furrowed ;  cut  obliquely  at  the  extremities, 
about  four  inches  long  and  an  inch  and  a  half  in  diameter ;  of  a 
dark-brown  colour,  feeble  rhubarb  odour  and  bitter  astringent 
taste ;  texture  radiated,  rather  spongy,  not  presenting  on  frac- 
ture the  marbled  texture  characteristic  of  ordinary  rhubarb ; 
pulverized  with  difficulty ;  powder  of  a  dull  brownish-yellow 
colour.     The  second  consists  of  short  transverse  segments  of  the 
root  branches ;  of  a  dark-brownish  colour,  odourless   or  nearly 
so,  with  a  very  bitter  astringent  taste."    {Op,  cit,  p.  187.)    The 
first  kind  so  exactly  corresponds  with  the  stick  rhubarb  im- 
ported from  China,  that  we  are  of  opinion  that   it  was  not 
Himalayan  rhubarb,  whilst  the  second  probably  was  of  Indian 
origin.     Trials  made  with  Himalayan  rhubarb  by  Prof.  Royle 
{Calcutta  Med.  atid  Pht/8,  Trans,,  iii.,  p.  439)  and  Mr.  Twining 
(Diseases  of  Bengali  i.,  p.  220)  are  reported  to  have  been  satis- 
factory, and  Dr.  Hugh  Cleghom  {Madras  Quart.  Med,  Journ., 
1862,  v.,  p.  464),  who  furnishes  some  interesting  remarks  on 
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Himalayan  rhubarb,  states  that  it  is  only  an  inferior  variety 
that  reaches  the  plains  of  EEindustan.  He  tested  the  action  of 
the  fresh  root,  and  found  it  to  resemble  the  action  of  Russian 
rhubarb.     (Op.  ciL,  p.  188.) 

Description. — China  rhubarb  consists  of  portions  of  irmas- 
sive  root  which  display  considerable  diversity  of  form,  arising  from 
the  various  operations  of  paring,  slicing  and  trimming  to  which 
they  have  been  subjected.  Thus  some  pieces  are  cylindrical  or 
rather  barrel-shaped,  others  conical,  while  a  large  proportion 
are  plano-convex,  and  others  again  are  of  no  regidar  shape. 
These  forms  are  not  all  found  in  the  same  package,  the  drug 
being  usually  sorted  into  round  and  flat  rhubarb.  The  pieces 
are  from  3  to  4  inches  long  by  2  to  3  inches  in  breadth. 
Many  pieces  are  pierced  with  a  hole.  The  drug  is  dusted  over 
with  a  bright  brownish-yeUow  powder,  on  removal  of  which  the 
surface  is  seen  to  have  a  rusty -brown  hue.  The  character  which 
most  readily  distinguishes  the  rhubarb  of  China  is  that  well- 
developed  pieces,  broken  transversely,  display  dark  lines  arranged 
as  an  internal  ring  of  star-like  spots.  In  good  rhubarb  the 
interior  is  compact  and  veined  with  reddish-brown  and  white, 
sometimes  mixed  with  iron-grey.  The  root  when  chewed  tastes 
gritty,  by  reason  of  the  crystals  it  contains  of  oxalate  of  calcium ; 
but  it  is,  besides,  bitter,  astringent  and  nauseous.  The  odour  is 
peculiar.  {Pharniacographia,)  The  characters  of  the  Chinese 
stick  rhubarb  which  is  used  in  India  have  already  been  noticed  ; 
it  would  appear  to  consist  of  the  smaller  branches  of  the  root 
which  have  been  removed  in  preparing  the  drug  for  European 
commerce. 

Chemical  composition. — The  purgative  principle  of  rhubarb  is 
Cathartic  acid,  a  glucoside  discovered  by  Kubly  (Bull.  Soc.  Chim. 
Paris,  1866)  in  Senna  in  combination  with  calcium  and  magne- 
sium, and  now  known  to  be  present  in  many  other  purgative 
drugs.  Rhubarb  also  contains  Ghrysophanic  acid,  C^^H^^'O*,  andan* 
alUed  substance  Emodin,  C**H'°0' ;  a  tannin,  C»'H""0",  named 
Rheo-tannic  acid  by  Kubly;  resins  and  mucilaginous  matters. 
Small  quantities  of  albimiinoid  substances,  malic  acid,  fat  and 
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sugar  have  also  been  met  with  in  rhubarb.  The  amount  of  the 
mineral  constituents  is  exceedingly  variable:  Fliickiger  and 
Hanbury  obtained  from  two  good  samples  of  China  Rhubarb, 
dried  at  100°C.  and  incinerated,  12*9  and  13'87  per  cent,  of  ash; 
another  pale  sample  yielded  no  less  than  43*27  per  cent.  The 
ash  consists  of  carbonates  of  calcium  and  potassium. 

The  following  analyses  by  Elbome  show  the  percentage 
composition  of  three  samples  of  English  Ehubarb  and  two  of 
the  Eastern  drug  : — 


R.  offici- 
nale, or- 
dinmy 
caltiva- 
tion. 


B.  offici- 
nale, high 
ciiittva- 
tion. 


R^rha- 
pontl- 
oum. 


Bast 

Indian 

UlmlMtrb. 


Raseiaa 
Riiubarb. 


Moisture 

Ash  

Mucilage  (soluble  in  water) .... 

Cathartic  acid .. 

Tannin  and  chrysophan 

Organic  acid 

Resinous     substances    soluble     m 

alcohol 

Fab   and   free    chrysophanic   acid 

soluble  in  petroleum  ether... 


606 

7-9 

6-57 

5-4 

9-33 

4-9 

79 

9-28 

6-5 

48 

41 

4-0 

35 

32 

33 

45 

14  3 

117 

125 

11-7 

33 

2-2 

1-6 

30 

2'Q 

20 

3'4 

46 

0-4 

0-3 

0-2 

0-7 

126 
6-63 
65 
32 

110 
4-5 

52 

1-5 


Rumex  vesicarius,  Linn.yCampd.Rum.,'i29,t  3,/.  1.8; 
Chdka  {Hifid.,  Beng.,  Bomb,),  Ch^kra  {Sans.),  is  cultivated  all 
over  Asia,  and  is  used  just  as  sorrel  is  in  Europe;  excellent 
'potage  i.  Poseille'  may  be  made  with  it  The  plant  is,  doubt- 
less, one  of  the  kinds  of  Hamaz  (Dock)  mentioned  in  Arabic 
works,  and  is  much  esteemed  for  its  medicinal  properties.  The 
juice  is  said  to  allay  the  pain  of  toothache,  and  by  its  astringent 
properties  to  check  nausea,  promote  the  appetite,  and  tdlay 
morbid  craving  for  unwholesome  substances.  The  herb  also  is 
considered  very  cooling  and  of  use  in  heat  of  stomach,  and 
externally  as  an  epithem  to  allay  pain,  especially  that  caused 
by  the  bites  or  stings  of  reptiles  and  insects.  The  seeds  are  said 
to  have  similar  properties,  and  are  prescribed  roasted  in  dysen- 
tery, and  as  an  antidote  to  scorpion  stings.  The  root  is  also 
medicinal. 


•U/ 
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Description. — The  fruit  Bold  in  the  shops  as  Gulhamfi* 
(Dock  flowers)  is  reddish-brown,  about  -^^  of  an  inch  long,  and 
consists  of  three  fringed,  leaf-like  expansions,  each  furnished 
with  an  oblong  glandular  body  and  attached  at  the  base  to  a 
short  thick  pedicel ;  they  enclose  a  triangular,  polished^  dark- 
brown  seed. 

Bijband. — Shining  angular  seeds  (nuts),  evidently  derived 
from  a  species  of  Ilumex.  They  are  used  as  an  aphrodisiac, 
Murray  states  that  the  fruit  of  Polygonum  avwulare,  Linn., 
is  known  as  Bijband  or  Endranl  in  Sind.  According  to 
Atkinson,  Rumex  Wallichii,  Meissn.,  referred  by  Hooker  to 
JR.  maritimus,  Linn.,  yields  the  Bijband  of  the  bazars.  Probably 
the  seeds  of  several  species  are  collected. 

Rumex  PatienUa,  which  Hooker  thinks,  along  with 
jB.  aquaticus,  Linn.,  might  be  united  with  R.  orientalis,  Bemh., 
has  been  examined  by  W.  Dahlen,  who  gives  the  following 
percentage  composition : — Water,  92*18  ;  Nitrogenous  matter, 
2-42  ;  Oil,  0*48  ;  Sugar,  0*37 ;  Nitrogen-free  extractive,  306  ; 
Fibre,  0*66  ;  Ash,  082. 

This  plant  is  a  native  of  the  Western  Himalaya  and  extends 
westward  to  Asia  Minor,  Syria  and  Greece ;  it  was  named  by 
Hayne  R.  Dioscoridis  {Arnzeik.  xiii.,  5,  J^.  6),  from  its  having 
been  identified  with  the  Xoiro^oi/  of  the  ancients,  and  it  is  still 
called  ^caraBo  in  Greece. 


AEISTOLOCHIACEiE. 

ARISTOLOCHIA    INDICA,  Lt»n. 

Fig.^-Wight  Ic,  1 1858;  (?n/f.  Ic.Pl.  Asiat,  t.  529; Rheed^, 
Sort.  MaL  mii.,  t.  25.     Indian  Birthwort  {Eng,), 

Hab.— Throughout  the  low  country  of  India.  The  stem 
and  root. 

Vernacular.— l&heLrm^Ly  Rudrajata  (ffi»d.),Ishormdl  (Beng.), 
Sfipsand,  Ishvari,  Rudrajaja  {Mar,),  Sapsan,  Ishwari  (Ouz.)^ 
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Ichchura-mula,  Peru-marindu  {Tarn.),  Ishvara-veru,  Govila 
(TeL),  Ishvari-beru,  Nanjin-beru  {Can.)i  Karalvekam,  Ishvara- 
muri  {Mai,),  Sdpus  {Ooa). 

History,  Uses,  &C. — Tliis  scandent  shrub  is  the  Rudra- 
jata  of  the  Rdja  Nirghanta;  other  Sanskrit  names  for  it  are 
Arkamula,  "  lightning  root ";  Ishvari,  "  goddess  ";  Sunanda, 
"  pleasing";  and  Sudhy-upasya, "  worthy  of  worship."  It  is  con- 
sidered to  be  attenuant,  deobstruent,  emmenagogue,  antarthritic, 
and  a  valuable  medicine  in  the  bowel  affections  of  children  who 
are  teething.  In  the  Mahometan  Materia  Medica  it  is  known  as 
Zarawand-i-Hindf,  and  is  admitted  as  an  Indian  substitute  for 
Zarawand  {Aristolochia  longa).  The  early  Portuguese  settlers 
in  India  gave  it  the  name  of  Raiz  de  Cobra,  on  account  of  its 
supposed  efficacy  against  the  bite  of  that  snake. 

The  plant  was  first  described  by  Rheede,  who  compares  its 
odour  to  that  of  fresh  ginger,  and  states  that  boiled  in  oil  it  is 
a()plied  as  a  liniment  to  snake-bites,  and  a  decoction  given 
internally.  It  is  also  administered,  rubbed  to  a  paste  with  water 
or  in  decoction,  in  cold  fevers,  headache,  flatulent  distention, 
and  dysuria.  As  a  lotion  it  relieves  gouty  pains,  and  the  pow- 
der with  pepper  and  hot  water  stops  bloody  fluxes. 

It  appears  to  be  the  Radix  piiloronica  of  Rumphius,  which  is 
employed  in  Banda  in  decoction,  in  diseases  of  the  intestines, 
and  also  in  intermittent  fevers.  Ainslie  {Mat  Ind.,  ii.,  298) 
notices  its  use  by  the  Tamil  doctors  in  the  bowel  complaints  to 
which  children  are  subject  in  consequence  of  indigestion  and 
teething,  and  says  they  sometimes  call  the  drug  Talashroolivayr, 
He  also  says  that  the  powder  is  taken  internally  in  cases  of 
snake-bites  and  applied  to  the  bitten  part.  Loureiro  {Flor. 
Cochin-Chin.,  vol.  ii.,  p.  628),  speaking  of  the  plant,  says: 
"Prodest  in  colica,  cibi  inappetentia,  febribus  intermittenti- 
bus,  obstructionibus,  hydrope."  Fleming  {Catalogue  of  Indian 
Plants,  p.  8)  notices  its  use  in  Upper  India  as  an  emmena- 
gogue and  antarthritic. 

The  plant  is  placed  in  the  secondary  list  of  the  Pharmacopoeia 
(^  India,  but  no  further  information  with  regard  to  its  medicinal 
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prop  ertieB  is  given.  In  Bombay  Sdpsan  is  chiefly  prescribed  in 
the  bowel  complaints  of  children  and  in  cholera ;  it  is  regarded 
as  a  stimulant  tonic,  and  is  also  applied  externally  to  the 
abdomen.  Babu  T.  N.  Mukharji  states  that  the  juice  of  the 
fresh  leaves  is  very  useful  in  the  croup  of  children,  by  induc- 
ing vomiting,  without  causing  any  depression.  {Amsterdam 
Cat,  p.  21.) 

Description t — The  drug  as  sold  in  the  shops  consists  of 
the  root  and  stem,  the  latter  in  by  far  the  larger  proportion ;  in 
many  parcels  the  stem  only  is  to  be  found  It  is  either  in  short 
pieces,  or  the  whole  stem  may  be  twisted  into  a  kind  of  circular 
bundle.  The  thickest  portion  of  the  stem  is  i  to  i  an  inch  or 
more  in  diameter,  and  has  a  central  woody  column  made  up  of 
about  ten  wedge-shaped  portions.  The  bark  is  thick  and  corky, 
marked  with  longitudinal  ridges  and  numerous  small  warty 
projections ;  it  is  of  a  yellowish-brown  colour.  The  taste  is 
bitter  and  camphoraceous,  and  the  odour  aromatic  and  agreeable. 

Microscopic  stjnicture. — The  wedge-shaped  woody  columns  are 
traversed  by  large  vessels,  the  medullary  rays  are  distinct  and 
easily  traced  into  the  bark ;  in  the  latter,  which  consists  of 
starchy  and  corky  parenchymatous  tissue,  there  is  a  circular 
zone  of  large  yellow  stone-cells. 

Chemical  composition. — The  air-dried  roots  were  contused  and 
digested  for  several  days  with  warm  80  per  cent,  alcohol.  The 
greater  part  of  the  alcohol  from  the  resultant  tincture  was 
removed  by  distillation,  but  the  last  traces  could  be  separated 
by  spontaneous  evaporation  with  difficulty,  owing  to  soft 
resinous  matter  separating  and  floating  on  the  surface  and  thus 
preventing  evaporation.  The  extract  still  containing  alcohol,  and 
which  possessed  a  strong  smell  of  the  drug,  was  mixed  with  water 
and  agitated  with  light  petroleum  ether.  During  agitation  a 
dark  viscid  resinous  mass  separated,  as  well  as  a  small  amount 
of  a  bright  yellow  powder.  The  clear  aqueous  solution,  after 
separation  of  the  petroleum  ether,  was  gently  heated  to  expel 
alcohol,  and  the  residue  acidified  with  sulphuric  acid  and 
agitated  with  ether.     After  separation  of  the  ether,  theaqueoua 
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solution  was  rendered  alkaline  and  reagitated  first  with  ether, 
then  with  chloroform,  and  lastly  with  amylic  alcohol. 

The  dark  resinous  matter  which  separated  on  agitation  with 
petroleum  ether  was  repeatedly  shaken  with  ether,  in  which  a 
portion  was  soluble.  The  ethereal  extract  was  of  the  consistence 
of  honey,  had  a  taste  and  smell  like  that  of  a  mixture  of  tui^p^ntine 
and  peppermint,  and  was  also  bitter :  in  alcohol  it  was 
soluble  with  acid  reaction  ;  it  was  dissolved  by  ammonia,  forming 
a  dark  reddish  orange-coloured  solution,  and  was  reprecipitated  by 
acids  in  yellowish  flocks.  The  residue  insoluble  in  ether  was  soft 
when  moist  and  dark  chocolate  in  colour :  on  drying  at  100°0.  it 
became  brittle,  and  could  be  easily  reduced  by  pressure  between  the 
fingers  to  a  yellowish  powder  which  possessed  neither  taste  nor 
odour :  in  alcohol  it  was  soluble  with  acid  reaction  :  in  ammonia 
the  greater  part  dissolved,  and  was  reprecipitated  in  yellow  flocks 
by  acids.  The  bright  yellow  powder  was  soluble  in  ether,  and 
was  left  on  spontaneous  evaporation  a3  a  bright  yellow  varnish, 
destitute  of  crystalline  structure.  In  warm  water  the  greater 
part  dissolved,  forming  a  pale  yellow  solution  which  became 
turbid  on  cooling  and  which  had  a  marked  acid  reaction. 
In  alkalies  it  was  soluble  with  deep  orange  coloration,  and 
was  reprecipitated  by  acids  in  pale  yellow  flocks :  with  ferric 
chloride  it  gave  a  dirty  brownish-red  precipitate  :  with  basic 
acetate  of  lefid,  yellowish  flocks:  with  baryta  water  no 
precipitate,  only  a  deep  yellow  coloration. 

The  light  petroleum  ether  extract  was  soft  and  brownish  in 
colour,  and  had  a  strong  odour  of  turpentine  ;  on  gently  heating 
in  a  small  retort,  a  trace  of  a  distillate  was  obtained  which 
had  a  most  powerful  terebinthinate  odour  and  taste. 

The  extract  obtained  by  agitating  the  original  aqueous  acid 
solution  with  ether  was  a  bright  yellow,  transparent,  soft,  var- 
nish-like mass,  from  which  slowly  separated  a  few  small  yellowish 
nodules,  which,  on  microscopic  examination,  were  found  to  consist 
of  bundles  of  rod-shaped  crystals.  The  extract  was  soluble  in 
alcohol  with  strong  acid  reaction,  the  solution  exhibiting  a  well- 
marked  greenish  fluorescence,  as  did  also  an  ethereal  solution. 
III.— 21 
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The  taste  was  very  bitter,  aromatic,  and  also  somewhat  terebin- 
thiiiate.    On  treatment  with  ammonia  the  extract  was  partly  dis- 
solved, yielding  a  deep  orange-red  solution,  which  was  agitated 
^vith  ether,  the  ether  showing  a  marked  greenish  fluorescence. 
On   evaporating  off   the  ether,  a  bright  yellow,  viscid,  trans- 
parent extract  was  left,  with  a  bitterish  taste,  accompanied  by  a 
strong  one  of  turpentine.     In  alcoholic  solution  the  extract  was 
neutral  in  reaction,  the  solution  exhibiting  a  marked  fluorescence. 
The  ammoniacal  solution,  after  separation  of  the  ether,  was  acidu- 
lated with  sulphuric  acid  and  reagitat-ed  with  ether.    On  evapora- 
tion of  the  ether,  a  bright  yellow,  soft,  varnish-like  residue  was 
left ;  on  heating  with  water  the  greater  part  dissolved,  forming  a 
clear  solution  which  became  turbid  on  cooling.     With  alkalies 
the   extract   gave   a   deep   orange-red   solution :    with    ferric 
chloride   a   dirty   brownish- red   precipitate:    with  basic  lead 
acetate  yellowish  flocks  were  precipitated :  with  lime  and  baryta 
water     a    yellowish    coloration,   but    no   precipitates.     After 
boiling  with  dilute  sulphuric  acid,Fehling'8  solution  was  reduced* 
The  reactions  of  this  acid  were,  therefore,  similarto  those  of  the 
yellow  poicde^'  which  separated  on  agitation  with  petroleum  ether. 
The  original  solution  after  addition  of  sulphuric  acid  was 
rendered  alkaline  with  ammonia  and  agitated  with  ether.     On 
spontaneous   evaporation   of   the   ether,   a   yellow,    soft,   non- 
crystalline, transparent,  varnish -like  extract  was  left.     This  was 
treated  with  a  little  dilute  sulphuric  acid,  in  which  a  portion  only 
dissolved,   and  agitated   with  ether,  which    removed  resinous 
matter.     The    ether    was    then   separated,    and    the    aqueous 
solution    rendered   alkaline,    and    reagitated    with    ether.     A 
yellow  non-crystalline  extract  was  obtained,  which  was  nearly 
wholly  soluble  in  dilute  sulphuric  acid,  and  which  afforded  the 
following  reactions  :  with  ammonia  a  white  precipitate  soluble  in 
excess :  with  caustic  soda  a  similar  precipitate, only  slightly  soluble 
in  excess :  with  platinic  and  auric  chlorides  yellow  precipitates : 
marked  yellow  precipitate  with  Mayer's  reagent,  and  with  other 
alkaloidal  reagents :   with  strong  nitric  acid  a  yellowish  color- 
ation: with  Frohde's  reagent  a  deep  blue  coloration  in  the  cold, 
no  alteration  in  tint  on  gently  heating.     After  boiling  with 
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dilute  sulphuric   acid,   the  liquid  slightly  reduced    Fchling's 
solution. 

After  agitation  with  ether,  the  liquid  was  agitated  with 
chloroform,  which  separated  an  alkaloidal  principle  mixed  with 
much  colouring  matter.  The  reactions  were  similar  to  those 
yielded  by  the  principle  extracted  by  ether. 

Finally  the  liquid  was  agitated  with  amylic  alcohol,  the 
alcohol  exhibiting  very  marked  greenish  fluorescence.  The 
amylic  alcohol  extract  contained  a  large  amount  of  resinous 
matter  insoluble  in  dilute  sulphuric  acid  ;  the  acid  solution 
afforded,  however,  very  marked  evidence  of  the  presence  of  a 
principle  reacting  with  alkaloidal  reagents,  the  colour  reactions 
being  similar  to  those  yielded  by  the  principle  separated  by  ether 
and  chloroform.  It  would  be  premature  for  us  to  definitely 
state  that  the  principles  extracted  by  ether,  chloroform,  and 
amylic  alcohol  were  either  identical  or  different. 

Toxicologif. — Dr.  S.  M.  Shircore  of  Moorshedabad  states  that 
it  is  undoubtedly  used  to  procure  abortion. 

Commerce. — The  drug  can  hardly  be  called  an  article  of 
commerce,  as  it  is  supplied  to  the  shops  by  herbalists  or 
country  people.  It  is  very  abundant  in  the  Southern  Concan. 
Value,  annas  6  per  pound. 

ARISTOLOCHIA  BRACTEATA,  Beiz. 

Hab. — Deccan  Peninsula  to  Bandelkand,  Sind,  Ceylon. 
The  herb. 

Vernacular, — ^Kiramar,  Gandhdni  {Hind.),  Kiramar  (Guz.), 
Gandhan-gavat,  Gandhini  {Mar.),  Ganajali-huUu,  Kattagiri 
[Can.),  Adutina-pflai  (Tam.)^  Gfidide-gadapara-aku,  Kadapara 
{Tel.),  Atutinta-pala  (Mai.). 

History,  Uses,  &C. — This  plant  is  the  Dhdmra-pattra 
of  the  R4ja  Nirghanta,  i.e.,  the  plant  with  grey  leaves.     The 
synonyms  are : — ^Dhumrfihva,  Su-labhfi,  Svayam-bhuva,  Gridhra 
pattra,  Gridhrini,  Krimi-ghni,  Srima-lapaha.    It  is  much  used 
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by  Hindu  physicians  on  account  of  its  bitter,  purgative,  and 
anthelmintic  properties.  The  leaves  are  applied  to  the  navel  to 
move  the  bowels  of  children,  and  are  also  given  internally  in 
combination  with  castor  oil  as  a  remedy  for  colic.  The  juice  of 
the  fresh  leaves  or  the  powder  of  the  dried  leaves  is  a  favourite 
application  to  sores  to  destroy  maggots.  In  the  Kurnool 
District,  when  the  sazza  is  attacked  with  insects,  a  long  rope 
soaked  in  the  juice  of  the  plant,  and  with  the  leaves  of  the 
plant  attached,  is  drawn  over  the  crop.  Dr.  Hove,  w^ho  visited 
Bombay  in  1787,  found  the  plant  growdng  in  great  abundance 
in  Guzerat.  He  states  that  the  root  and  leaf  are  remarkably 
bitter,  and  yield  a  thick  yellowish  juice,  which  is  mixed  with 
boiled  milk  and  given  in  syphilis,  and  combined  with  opium  is 
used  with  great  success  in  gonorrhoea.  Ainslie  notices  the 
application  of  the  leaf,  when  bruised  and  mixed  with  castor  oil, 
to  obstinate  psora  (the  Carpang  of  the  Tamils) .  The  plant  is 
also  thought  to  stimulate  uterine  contraction,  and  is  administer- 
ed in  t<}dious  labour  and  as  an  emmenagogue.  In  Dalzell  and 
Gibson's  Flora  of  Bombay  (p.  225)  it  is  spoken  of  as  possessing 
a  merited  reputation  as  an  antiperiodic  in  intermittent  fevers. 
The  native  doctors  in  Bombay  make  a  paste  with  water,  of  the 
plant,  along  with  the  seeds  of  Barnngtonia  acuiangula,  Celaatms 
paniculata,  and  black  pepper,  and  rub  the  whole  body  with  it  for 
the  cure  of  malarial  fevers. 

The  evidence  collected  by  Dr.  Watt  {Did,  Econ,  Prod.  India ^ 
i.,  314)  shows  that  it  is  the  opinion  of  several  European  phy- 
sicians in  different  parts  of  India  that  the  plant  has  a  decided 
action  upon  the  uterus,  and  increases  or  induces  uterine  con- 
tractions. There  appears  to  be  no  doubt  as  to  its  anthelmintic 
properties. 

Description. — The  drug  consists  of  the  whole  plant  in 
fruit ;  the  stems  are  striated,  slender,  and  about  as  thick  as 
a  piece  of  whipcord  ;  the  leaves  are  of  a  pale,  glaucous  green, 
obtuse,  heart-shaped^  with  wavy  edges,  about  2  inches  long  and 
li  inch  broad,  when  dry  they  are  blackish ;  the  capsules  are 
ovate,  I  of  an  inch  long,  ribbed,  depressed  at  the  apex,  six-celled ; 
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each  cell. contains  a  column  of  heart-shaped  flat  seeds,  closely 
packed.  The  appearance  of  the  seeds  is  peculiar,  they  look  as 
if  they  had  been  cut  out  with  a  punch  ;  one  side  is  flat,  black, 
and  rough  from  a  number  of  irregular  projections;  the  other  is 
almost  entirely  occupied  by  two  brow^n  comparatively  smooth 
lobular  projections  of  a  soft  corky  structure ;  these  under  the 
microscope  are  seen  to  be  entirely  composed  of  ovate,  empty, 
dotted  cells.     The  whole  plant  is  nauseously  bitter. 

Chemical  composition. — The  plant  contains  a  nauseous  volatile 
substance,  an  alkaloid,  and  a  large  quantity  of  salts.  The 
alkaloid  is  amorphous  and  gives  no  colour  reactions  with  the 
strong  mineral  acids.  The  bitter  concentrated  tincture  on 
standing  deposited  cubical  crystals  of  potassium  chloride.  The 
ash  calculated  on  the  air-dried  plant  was  17'7o  per  cent.,  and 
strong  alkaline  fumes  were  given  off  from  the  plant  when 
burning. 

Co/w wearer. —Value,  Es.  3^  per  maund  of  37  i  lbs. 

Zarawand-i-gird  (Pers,,Ind.  Bazars),  The  imported  root 
of  AiHstolochia  rotunda,  Linn.,  Guib.  Hist,  Nat,,  ii.,  p.  371,  a  small 
plant  with  slender  stems  and  almost  sessile,  obtusely  cordiform 
leaves.  The  flowers  are  solitary  in  the  axils  of  the  leaves, 
tubular,  yellow  without,  and  orange  brown  within.  The  whole 
plant  is  acrid,  aromatic  and  bitter.  The  root  is  tuberous, 
placentiform,  hard  and  heavy  when  dry,  more  or  less  mam- 
millated  on  the  under  surface,  of  a  reddish-brown  colour ;  on 
the  upper  surface  are  the  remains  of  several  stems  or  small  pits 
showing  where  they  were  attached ;  on  the  under  surface  one 
central  scar  marking  the  attachment  of  the  rootlets.  The 
substance  is  very  hard  and  homy,  and  has  a  bitterish  somewhat 
aromatic  taste,  and  camphoraceous  odour. 

Zarawand-i-tawil  [Pers,,  Ltd,  Bazars),  The  imported 
root  of  Aristohchia  longa,  Linn.,  Mill.  Ic.y  t.  51,/.  2,  a  plant 
much  resembling  A.  rotunda,  and  having  a  similar  habitat.  It 
differs  from  the  latter  plant  in  having  petioled  leaves,  yellow 
flowers  striped  with  brown,  and  a  cylindrical  root  which  has  much 
the  same  taste  and  odour  as  that  of  A.  rotunda.     Mahometan 
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physicians  describe  it  as  resolvent,  deobstruent/  diuretic, 
emmenagogue,  alexipharmic,  and  vermifuge.* 

These  Aristolochias  were  formerly  considered  to  be  antidotes 
for  snake-bites.  Albertus  Magnus (2)^  mirabilibus  Mundi)  says: — 
"Si  vis  statim  interficere  serpentem,  accipe  ex  Aristolochia 
rotunda  quantum  vis  et  tere  illam  bene,  et  accipe  ranam 
sylvestrem  vel  campestrem  et  contere  ipsam  et  commisce  earn 
Aristolochia,  et  pone  cum  eo  aliquid  ex  incausto,  et  scribe  cum 
eo  in  charta  aut  aliquo  quod  plus  amas,  et  projice  ad  serpentes." 

Zarawand-i-gird,  or  mudahraj,  is  considered  by  Persian  writers 
on  Materia  Medica  to  be  the  female  of  Amtolochia  longa.  Mir 
Muhammad  Husain  tells  us  that  at  Ispahan  it  is  called 
Nukhud-i-alwandi.  Mahometan  physicians  describe  it  as  resol- 
vent, stimulating,  pectoral,  stomachic,  and  cephalic ;  they  pre- 
scribe it  in  jaundice  and  gout.  True  Zarawand-i-gird  is  very 
scarce  in  India ;  most  of  the  druggists,  when  asked  for  it,  supply 
the  small  starchy,  inert  tuber  of  an  arum.f 

The  Aristolochias  are  still  collected  by  herbalists  in  Southern 
Europe  for  medicinal  iise. 


PIPERACEiE. 

PIPER  NIGRUM,  TAnn. 

Fig.— Miq,  III.  Pip.  50,  t  50;  Bot.  Mag.,  L  3139;  Bentl. 
and.  Trim,,  t.  245;  Black  Pepper  (Eng.),  Poivre  noir  (Fr.). 

Hab. — Travancore  and  Malabar.  Cultivated  elsewhere. 
The  fruit. 

Vernacular. — Mirach,  Kdli-mirach  (Hind.),  Gol-marich 
{Beng,),  Milagu  (Taw.),  Miriydlu  iTel.)^  Kuru-mulaka  {Mai.), 
Menasu  (Can),  Miri,  Kali-miri  [Mar.),  Kalo-miri  (Guz.).  White 

*  Compare  with  the  description  of  the  two  Aristolochias  in  Dioscorides 
(iii.,  4)  ircpi  apitrroKoxicis  aTpoyyvXrjs.  Pliny  mentions  their  use  by  wotnea 
to  procure  male  oflPspring,  and  Apuleius  recommends  them  as  a  protective 
against  the  evil  eye. 

t  Pinellia  iuberifera^  Tenore,  the  Sang-pwan-hea  of  the  Chinese,  growing 
ahout  Pekin  {Hance,  lAnn.  Journ.  Bot.,  xiii.  ^1872),  88),  figured  and  de- 
scribed by  Hanbury.     {Science  Papas,  p.  262.) 
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pepper  bears  the  same  names  with  the  addition  or  substitution 
of  the  adjective  "white." 

History,  Uses,  &C. — The  earliest  travellers  from  the 
West  who  visited  India,  found  the  pepper  vine  in  cultivation  on 
the  Malabar  Coast.  Theophrastus  (H.  P.  ix.,  22)  mentions  two 
kinds  of  pepper  (TrtVcpt  or  tf^mpi)  in  the  fourth  century  B.  C,  and 
Dioscorides  (ii.,  148)  mentions  Xcukov  TreVepi,  white  pepper,  yMKp6v 
TctTfpt,  long  pepper,  and  f*«'^«>'  ircVcpt,  black  pepper,  Pliny  says : — 
"It  is  quite  surprising  that  the  use  of  pepper  has  come  so 
much  into  fashion,  seeing  that  in  other  substances  which  we  use, 
it  is  sometimes  their  sweetness,  and  sometimes  their  appearance, 
that  has  attracted  our  notice ;  whereas,  pepper  has  nothing  in  it 
that  can  plead  as  a  recommendation  to  either  fruit  or  berry, 
its  only  desirable  quality  being  a  certain  pungency ;  and  yet  it 
is  for  this  that  we  import  it  all  the  way  from  India !  Who  was 
the  first  to  make  trial  of  it  as  an  article  of  food  ?  and  who,  I 
wonder,  was  the  man  that  was  not  content  to  prepare  himself,  by 
hunger  only,  for  the  satisfying  of  a  greedy  appetite  P*'  (12,  14.) 

In  the  Periplus  of  the  Erythrean  Sea,  written  about  A.D.  64, 
it  is  stated  that  pepper  is  exported  from  Baraks,  the  shipping 
place  of  Nelkunda.  in  which  region,  and  there  only,  it  grows  in 
great  quantity.  These  have  been  identified  with  places  on  the 
Malabar  Coast  between  Mangalore  and  Calicut. 

Long  pepper  and  Black  pepper  are  among  the  Indian  spices 
on  which  the  Romans  levied  duty  at  Alexandria  about 
A.D. 176. 

Cosmas  Indicopleustes,  a  merchant,  and  in  later  life  a  monk, 
who  wrote  about  A.D.  540,  appears  to  have  visited  the  Malabar 
Coast,  or  at  all  events  had  some  information  about  the  pepper- 
plant  from  an  eye-witness.  It  is  he  who  furnishes  the  first 
particulars  about  it,  stating  that  it  is  a  climbing  plant,  sticking 
close  to  high  trees  like  a  vine.  Its  native  country  he  calls 
Male,  The  Arabian  authors  of  the  Middle  Ages,  as  Ibn 
Khurdadbah  (circa  A.D.  869-885),  Edrisi  in  the  middle  of  the 
12th,  and  Ibn  Batuta  in  the  14th  century,  furnished  nearly 
similar  accounts. 
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Among  Europeans  who  described  the  pepper-plant  with 
some  exactness,  one  of  the  first  was  Benjamin  of  Tudela,  who 
visited  the  Malabar  Coast  in  A.D.  1166.  Another  was  the 
Catalan  friar,  Jordanus,  about  1330  ;  he  described  the  plant  as 
something  like  ivy,  climbing  trees  and  forming  fruit,  like  that 
of  the  wild  vine.  "  This  fruit,"  he  says,  '*  is  at  first  green, 
then,  when  it  comes  to  maturity,  black."  Neariy  the  same 
statements  are  repeated  by  Nicolo  Conti,  a  Venetian,  who,  at 
the  beginning  of  the  15th  century,  spent  twenty-five  years  in 
the  East.  He  observed  the  plant  in  Sumatra,  and  also  described 
it  as  resembling  ivy.     (Phannacoyraphia,) 

The  high  cost  of  pepper  contributed  to  incite  the  Portuguese 
to  seek  for  a  sea  passage  to  India,  and  the  trade  in  this  spice 
continued  to  be  a  monopoly  of  the  Crown  of  Portugal  as  late 
as  the  18th  century. 

lu  Januaiy  1 793,  an  agreement  was  made  between  the  Rajah 
of  Travancore  and  the  English,  by  which  he  was  to  supply  a 
large  quantity  of  pepper  to  the  Bombay  Government  in  return 
for  arms,  ammunition  and  European  goods ;  this  was  known 
as  the  **  Pepper  Contract." 

It  is  worthy  of  remark  that  all  the  foreign  names  for  black 
pepper  are  derived  from  Pippali,  the  Sanskrit  name  for  long 
pepper,  which  leads  one  to  suppose  that  the  latter  spice  was  the 
first  kind  of  pepper  known  to  the  ancient  Persians  and  Arabs, 
through  whose  hands  it  first  reached  Europe.  Their  earlier 
writers  describe  the  plant  as  a  shrub  like  the  Pomegranate 
(P.  chaha  ?).  The  modems  apply  the  name  Filfil{Pilpil,  Pers.) 
to  all  kinds  of  pepper.  Black  pepper  is  called  in  Sanskrit 
Maricha,  which  means  a  "  pungent  berry.''  The  word  is  derived 
from  Marichi,  *'  a  particle  of  light  or  fire,"  and  appears  to 
have  been  first  applied  to  the  aromatic  berries  known  as  Kakkola ; 
it  now  signifies  black  and  red  pepper,  and  in  the  vernacular 
forms  of  Mirach  or  Mirchai,  is  a  household  word  in  India. 

Maricha  is  described  in  the  Nighantas  as  bitter,  pungent, 
digestive,  hot  and  dry ;  synonyms  for  it  are  Valli-ja  "creeper 
grown,"  Ushana,  Tikshna  "pungent,''  Malina^  Syama  "black," 
&c.     It  is  said  to  be  useful  in  intermittent  fever,  haBmorrhoids, 
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dyspepsia,  cough,  gonorrhoea  and  flatulence,  and  to  promote  the 
secretion  of  bile.  Together  with  long  pepper  and  ginger  it 
forms  the  much-used  compound  known  as  Trikatu,  "the  three 
acrids, "  or  "  Ushana-chatu-rushana."  Externally,  pepper  is 
used  as  a  rubefacient  and  stimulant  of  the  skin.  In  obstinate 
intermittent  fever  and  flatulent  dyspepsia,  the  Hindus  administer 
white  or  black  pepper  in  the  following  manner: — ^A  tablespoon- 
ful  is  boiled  overnight  in  one  seer  of '  water,  until  the  water  is 
reduced  to  one- fourth  of  its  bulk,  the  decoction  is  allowed  to  cool 
during  the  night,  and  is  taken  in  the  morning.  The  pepper  is 
then  again  boiled  in  the  same  manner  and  the  decoction  taken 
at  night.  This  treatment  is  continued  for  seven  successive  days. 
A  compound  confection  of  pepper  (Pranada  gudikd)  is  given  as 
a  remedy  for  piles  ;  it  is  made  in  the  following  manner  : — Take 
of  black  pepper  32  tolas,  ginger  24  tolas,  long  pepper  16  tolas, 
Piper  chaba  (chavya)  8  tolas,  leaves  of  Taxus  baccata  (tdlisa) 
8  tolas,  flowers  of  Memaferrea  (nagkesar)  4  tolas,  long  pepper 
root  16  tolas,  cinnamon  leaves  and  cinnamon  one  tola  each, 
cardamoms  and  the  root  of  Andropogon  muricatus  (usira)  2  tolas 
each,  old  treacle  240  tolas ;  rub  them  together.  Dose  about  2 
drachms.  When  there  is  costiveness,  chebulic  myrobalans  are 
substituted  for  ginger  in  the  above  prescription.   (Chakradatta,) 

The  use  of  pepper  for  the  cure  of  intermittents  is  strongly 
recommended  by  Stephanus  in  his  commentary  on  Galen,  and 
recently  some  cases  of  refractory  intermittent  fever,  in  which, 
after  the  failure  of  quinine,  piperine  has  been  administered 
with  advantage,  are  reported  by  Dr.  C.  S.  Taylor  (Brit.  Med. 
Journ,,  Sept.,  1886).  In  one  case,  immediately  on  the  accession 
of  an  attack,  three  grains  of  piperine  were  given  every  hour, 
until  eighteen  grains  had  been  taken,  and  on  the  following  day, 
when  the  intermission  was  complete,  the  same  dose  was  given 
every  three  hours. 

Mahometan  physicians  describe  black  pepper  as  deobstruent, 
resolvent,  and  alexipharmic ;  as  a  nervine  tonic  it  is  given 
internally,  and  applied  externally  in  paralytic  affections;  in 
toothache  it  is  used  as  a  mouth- wash.  As  a  tonic  and  diges- 
tive, it  is  given  in  dyspepsia.  With  vinegar  it  forms  a  good 
HI. —22 
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etimulatiiig  poultice.  With  honey  it  is  useful  in  coughs  and 
colds.  Moreover,  it  is  diuretic  and  emmenagogue,  and  a  good 
stimulant  in  cases  of  bitearby  venomous  reptiles.  Strong  friction 
with  pepper,  onions,  and  salt  is  said  to  make  the  hair  grow  again 
upon  the  bald  patches  left  by  ringworm  of  the  scalp.  They 
notice  the  use  of  the  unripe  fruit,  preserved  in  salt  and  water 
as  a  pickle,  by  the  natives  of  Malabar. 

De  Gubematis  draws  attention  to  the  following  passage  from 
the  travels  of  Vincenzo  Maria  da  Santa  Caterina  (iv.,  3)  with 
reference  to  white  pepper  being  offered  by  the  Hindus  to  their 
gods  in  Malabar: — "Da  Malavari h  tenuto  in  stima  grandissima, 
eli  Gentili  d'ordinario  I'offrono  a  'lore  Dei,  si  per  la  rarita  come 
per  la  virtd  salutif era  e  medicinale,  che  da  queUo  sperimentano, 
riportandolo  poi  alii  infermi."  For  the  early  history  of  pepper 
in  Europe,  the  Pharmacographia  may  be  consulted. 

Cultivation. — Its  cultivation  is  very  simple,  and  is  effected  by 
cuttings  or  suckers  put  down  before  the  commencement  of  the 
rains  in  June.  The  soil  should  be  rich,  but  if  too  much  moisture 
be  allowed  to  accumulate  near  the  roots,  the  young  plants  are 
apt  to  rot.  In  three  years  the  vine  begins  to  bear.  They  are 
planted  chiefly  in  hilly  districts,  but  thrive  well  enough  in  the 
low  country  in  the  moist  climate  of  Malabar.  They  are  usually 
planted  at  the  base  of  trees  which  have  rough  or  prickly  bark, 
such  as  the  jack,  the  erythrina,  cashewnut,  mango-tree,  and 
others  of  similar  description.  They  will  climb  about  20  or  30 
feet,  but  are  purposely  kept  lower  than  that.  During  their 
growth  it  is  requisite  to  remove  all  suckers,  and  the  vine  should 
be  pruned,  thinned,  and  kept  clean  of  weeds.  After  the  berries 
have  been  gathered,  they  are  dried  on  mats  in  the  sun,  turning 
from  red  to  black.  They  must  be  plucked  before  they  are  quite 
ripe,  and  if  too  early  they  will  spoil.  White  pepper  is  the 
same  fruit  freed  from  its  outer  skin,  the  ripe  berries  being 
macerated  in  water  for  the  purpose.  In  this  latter  state  they 
are  smaller,  of  greyish- white  colour,  and  have  a  less  aromatic  or 
pungent  taste.  The  pepper- vine  is  very  common  in  the  hilly 
districts  of  Travancore,  especially  in  the  Cottayam,  Meenachel, 
and  Chenganacherry  districts,  where,  at  an  average  calculation, 
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about  5,000  candies  are  produced  annually.     It  is  a  Government 
monopoly.     {Drmy, ) 

Description. — The  immature  fruit,  known  as  Black 
Pepper,  is  globular,  about  }  of  an  inch  in  diameter,  much 
wrinkled,  and  of  a  brown-black  colour ;  on  one  side  are  the 
remains  of  the  peduncle,  and  on  the  other  of  the  style  and 
stigmas.  The  pericarp  is  closely  adherent  to  the  seed.  The 
latter  consists  of  a  thin  reddish-brown  testa  and  a  copious 
albumen,  the  exterior  portion  of  which  is  homy  and  the 
interior  farinaceous.  The  embryo  is  undeveloped.  The  mature 
seed,  known  as  White  Pepper,  is  less  acrid  than  Black,  as  the 
pericarp  has  been  removed ;  it  is  also  rather  smaller  and  of  a 
grey  colour,  striated  from  base  to  apex  by  about  a  dozen  light 
stripes. 

The  transverse  section  of  a  grain  of  black  pepper  exhibits  a 
soft,  yellowish  epidermis  covering  the  outer 'pericarp.  This  is 
formed  of  a  closely-packed  yellow  layer  of  large,  mostly  radially 
arranged,  thick-walled  cells,  each  containing  in  its  small  cavity 
a  mass  of  dark-brown  resin.  The  middle  layer  of  the  pericarp 
consists  of  soft,  tangentially-extended  parenchyme,  containing 
an  abundance  of  extremely  small  starch  granules  and  drops  of  oil. 
The  shrinking  of  this  loose  middle  layer  is  the  chief  cause  of 
the  deep  wrinkles  on  the  surface  of  the  berry.  The  next  inner 
layer  of  the  pericarp  exhibits  towards  its  circumference, 
tangentially-arranged  soft  parenchyme,  the  cells  of  which 
possess  either  spiral  striation  or  spiral  fibres,  but  towards  the 
interior,  loose  parenchyme  free  from  starch  and  containing  very 
large  oil  cells. 

The  testa  is  formed  in  the  first  place  of  a  row  of  small  yellow 
thick-walled  cells.  Next  to  them  follows  the  true  testa,  as 
a  dense,  dark-brown  layer  of  lignified  cells,  the  individual  out- 
lines of  which  are  undistinguishable. 

The  albumen  of  the  seed  consists  of  angular,  radially  arrang- 
ed, large-celled  parenchyme.  Most  of  its  cells  are  colourless 
and  loaded  with  starch ;  others  contain  a  soft,  yellow,  amorphous 
mass.    If  thin  slices  are  kept  under  glycerine  for  some  time. 
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these  masses  are  slowly  transformed  into  needle-shaped  crystals 
of  piperin.     {Pharmacographia.) 

Chemical  composition, — Black  pepper  contains  an  acrid  resin, 
a  volatile  oil,  starch,  gum,  a  small  quantity  of  fatty  oil  in  the 
mesocarp,  and  about  5  per  cent,  of  inorganic  matter,  besides  the 
alkaloid  piperine,  and  a  volatile  alkaloid  which  is  probably  iden- 
tical with  piperidine.  The  acrid  resin  is  dark-green,  soluble  in 
alcohol,  ether  and  alkalies,  and,  in  connection  with  other 
constituents  of  pepper,  also  in  water.  C.  Heisch  {Analyst, -^.^ 
186-190)  has  shown  that  pepper  should  contain  not  less  than  50 
per  cent,  of  starch,  which  is  characterised  by  the  smallness  of  its 
granules.  The  essential  oil  has  been  examined  by  L.  A.  Eber- 
hardt  [Archiv.  d,  Pharm,  (3),  XXV.,  515-519) ;  it  had  a  sp.  gr.  of 
0'87352  at  15°  C,  and  showed  a  greenish  colour,  due  neither  to 
chlorophyll  nor  to  copper.  At  22°  the  oil  had  a  laevorotatory 
power  of  3'2°  in  a  column  100  mm.  long.  On  rectification 
a  very  small  quantity  passed  over  at  160°.  Fractions  obtained* 
at  170°,  176°  and  180°  were  colourless ;  that  obtained  at  190° 
faint  green,  and  that  at  250°  green,  that  passing  over  at  310° 
brown-green.  Above  310°  a  brown,  tenacious  residue  was 
obtained  in  which  phenol  could  not  be  detected.  The  170°  frac- 
tion, when  rectified  under  reduced  pressure,  gave  a  terpene 
boiling  at  164° — 165°,  and  showed  a  left-handed  rotation 
of  7*6°  in  100  mm.;  it  gave  numbers  agreeing  with  the 
formula  G'^W\ 

The  composition  of  the  other  fractions  was  much  the  same  as 
this.  The  oil  consists  of  a  laevorotatory  terpene  and  isomeric 
compounds  of  higher  boiling  point.  (Journ*  Ohcm.  Soc,  Oct., 
1887;  Year-Book  Pharm,,  1888.) 

Pure  piperine  crystallizes  in  colourless  flat,  four-sided  prisms 
of  a  glassy  lustre  and  almost  tasteless.  As  usually  met  with,  it 
is  of  a  yellowish  colour,  inodorous,  and  has  at  first  a  slight,  but 
on  continued  mastication,  or  in  alcoholic  solution,  a  sharp,  peppery 
taste.  It  remains  unaltered  on  exposure,  has  a  neutral  reaction 
to  test-paper,  is  nearly  insoluble  in  water,  and  dissolves  in  vola- 
tile oils,  in  60  parts  of  cold  ether  (Merck),  in  30  parts  of  cdd 
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and  in  1  part  of  boiKng  80  per  cent,  alcohol  ( Wittstein),  and 
freely  in  acetic  acid ;  the  last  two  solutions  are  precipitated  on 
the  addition  of  water.  It  is  likewise  soluble  in  chloroform, 
benzol,  and  benzin.  At  129°  C.  it  melts  like  wax  to  a 
yellowish  oily  liquid,  which  on  cooling  congeals  to  a  mass 
of  resinous  appearance ;  when  fused  it  may  be  ignited,  and  bums 
with  a  bright  flame,  leaving  a  light  charcoal,  which  is  readily 
consumed  by  heating  it  in  the  air.  Sulphuric  acid  colours  it 
blood-red,  the  colour  disappearing  on  the  addition  of  water, 
leaving  the  piperine  unaltered  if  the  action  of  the  acid  has  not 
been  prolonged  ( Pelkfier),  The  solution  of  piperine  in  sulphuric 
acid  is  yellow,  becoming  dark-brown,  and  finally  green-brown 
(Dragendorjf),  Nitric  acid  colours  piperine  successively  greenish- 
yellow,  orange,  and  red^  and  dissolves  it  with  a  yellow  colour, 
the  solution  separating  yellow  floccules  on  the  addition  of  water ; 
by  prolonging  the  action  of  the  acid,  oxalic  acid  and  a  yellow 
bitter  compound  are  produced  (Pelletier),  The  resin  resulting 
from  this  reaction  becomes  blood-red  on  the  addition  of  potassa^ 
and  on  heating  the  mixture  piperidine  is  given  o£E  {Anderson, 
1850).  Piperine  is  a  very  weak  base,  and  its  salts  are  decom- 
posed by  water  ;  crystallizable  double  salts,  soluble  in  alcohol, 
may  be  obtained  with  the  chlorides  of  mercury,  platinum,  and 
cadmium.  By  dry  distillation  with  soda-lime  piperidine  is 
obtained.  Boiled  with  alcoholic  solution  of  potassa,  piperine  was 
found  by  Babo  and  Keller  (1856)  to  be  resolved  into  piperic 
acid,  C"H^°0*,  and  piperidifie,  C'II**N.  Piperic  acid  is  in  hair- 
like, yellowish,  needles  which  fuse  at  150°  C,  and  at  a  higher 
temperature  volatilize  partly  unaltered,  at  the  same  time 
giving  off  a  coumarin-like  odour.  Piperidine  is  a  colourless 
liquid  of  an  ammoniacal  and  pepper-like  odour,  and  when  largely 
diluted  of  a  bitter  taste.  It  boils  at  1 06°  C,  has  a  strong  alkaline 
reaction,  dissolves  freely  in  water  and  alcohol,  and  yields  with 
acids  crystallizable  salts;  the  piperate  of  piperidine  crystallizes 
in  silky  scales,  which,  on  being  heated,  give  o£E  a  part  of  the 
alkaloid.  Ladonburg  (1884)  obtained  a  small  quantity  of 
piperidine  synthetically  by  treating  an  alcoholic  solution  of 
pyridine    with    sodium.      {National    Dispematory.)      Heisch 
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{Analyst,  1886)  gives  the  following  analysis  of  pure  and  com- 
mercial peppers : — 
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W.  Johnstone  (Chem.  News,  Nov.,  1889)  has  shown  that 
pepper  contains  a  volatile  alkaloid  probably  identical  with 
piperidine.  Black  pepper  yielded  0'56  per  cent.,  and  the  husks 
alone  0*74  per  cent.,  of  this  base.  White  pepper  yielded  it  also, 
but  in  smaller  quantity,  and  the  larger  proportion  of  piperidine 
in  the  husk,  the  author  considers  to  be  an  explanation  of  the 
greater  pungency  of  black  pepper  as  compared  with  white 
pepper.  Long  pepper  was  found  to  yield  0-34  per  cent,  of  the 
alkaloid.     {Year-Book  Pharm.,  1889.) 

Commerce. — The  exports  of  pepper  from  the  Malabar  Coast 
for  the  past  6  years  have  been — 

Cwts. 

1884-85     91,516 

1885-86 100,804 

1886-87 106,976 

1887-88 136,605 

1888-89 101,177 

1889-90 141,257 

The  Travancore  State  exports  annually  about  3,000  candies  of 
pepper,  each  candy  containing  500  English  lbs.,  and  this 
brings  to  the  State  an  annual  income  of  6  lakhs  of  rupees. 
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Adulteration^ — As  pepper  is  always  sold  whole  in  India,  it  is 
seldom  adulterated.  We  have  occasionally  met  with  an  admix- 
ture of  the  berries  of  JSmbelia  Ribes,  and  the  fruit  of  Mirabilia 
Jalapa  is  stated  to  be  sometimes  mixed  with  it. 

The  abortive  berries  of  P.  troicium,  Boxb.,  now  considered 
to  be  the  wild  form  of  P.  nigrum^  are  known  in  Western  India 
as  Pokali-miri,  and  the  plant  as  Kokervel  in  Marathi  and  Murial- 
tiga  in  Telugu.  Garcia  d'  Orta  notices  the  drug  under  the 
name  of  Canarese  pepper,  and  observes  that  it  never  finds  its 
way  to  Portugal,  but  is  valued  as  a  medicine  by  the  natives  to 
purge  the  brain  of  phlegm,  to  reUeve  toothache,  and  as  a  remedy 
for  cholera. 

This  plant  was  first  described  by  Roxburgh,  who  found  it 
growing  wild  in  the  hills  north  of  Samulcotta. 

It  was  growing  plentifully  about  every  valley  among  the 
hills,  delighting  in  a  moist  rich  soil,  and  well  shaded  by  trees ; 
the  flowers  appearing  in  September  and  October,  and  the 
berries  ripening  in  March.  Roxburgh  commenced  a  large 
plantation,  and  in  1789  it  contained  about  40,000  or  50,000 
pepper-vines,  occupying  about  50  acres  of  land.  The  produce 
was  great,  about  1,000  vines  yielding  from  500  to  1,000  lbs.  of 
berries.  He  discovered  that  the  pepper  of  the  female  vines  did 
not  ripen  properly,  but  dropped  while  green,  and  that  when 
dried  it  had  not  the  pungency  of  the  common  pepper ;  whereas 
the  pepper  of  those  plants  which  had  the  hermaphrodite  and 
female  flowers  mixed  on  the  same  ament  was  exceedingly  pun- 
gent, and  was  reckoned  by  the  merchants  equal  to  the  best 
Malabar  pepper. 

Pliny  (12,14)  mentions  abortive  pepper  seeds  known  by  the 
name  of  '*  Bregma,"  a  word  which  in  the  Indian  language  sig- 
nifies "  dead.  "  He  remarks  that  it  is  the  most  pungent  kind 
of  pepper. 

Lendi-pipali.  Globular  catkins  of  a  species  of  pepper 
occasionally  found  in  the  Bombay  market,  said  to  come  from 
Singapore.  They  are  of  the  size  of  the  pellets  of  sheep's  dung, 
hence  the  name  Lendi-plpali.    The  taste  is  very  hot  and  acrid. 


176  PIPEBACEM 

The  individual  fruits  are  nearly  as  large  as  cardamom  seeds,  the 
whole  catkin  having  much  the  appearance  of  a  small  black- 
berry. 

PIPER  CHABA,  Sunter. 

Fig. — Miq,  III,  Pip.,  t.  34;  Hayne,  Arnz,y  Gewachs,  xiv., 
t.  21 ;  Wight  Ic,  t.  1927.     Long  Pepper  [Eng.),  Poivre  long 

Hab. — Cultivated  in  India  and  the  Malay  Islands,  The 
fruit  and  stem. 

Vernacular. ---Chih  {Hind.),  Chai  (Beng.),  Chavak  (Mar,), 

PIPER  LONGUM,  Linn. 

Fig. — Bentl.  and  Trim.,  t  244;  Miq.  Ill,  Pip,,  t,  30;  Hayne, 
Arnz,  Oeicachs.  xiv.,  t,  20;  Wight  Ic,  t.  1928;  Eheede,  Hort, 
Mai.  vit,y  t.  14. 

Uab. — Hotter  provinces  of  India.     The  fruit  and  root. 

Vernacular. — The  fruit. — Pipal,  Pippali  (Bind.),  Tippili 
(Tarn.),  Pippallu  (Tel),  Tippali  (Mai,),  Yippali  (Can.),  Pipul 
(Beng.),  Bangali-pipali (ilfar.),  Pipara  (Guz.).  The  root. — Pip- 
pali-mdl,  Pipla-mul,  Pipla-mur  (Hind,),  Tippili -mulam,  Tip- 
pili-v^r  (Tarn.),  Modi,  Pippali-katta  (Tel,),  Tippili-v^r  (Mai), 
Pipuli-mul  (Beng.),  Pipali-mdl  (Mar,,  Guz,). 

History,  Uses,  &C. — As  we  have  already  stated,  we  think 
it  highly  probable  that  long  pepper  was  the  kind  of  pepper  first 
known  to  the  ancient  inhabitants  of  Western  Asia  and  Europe. 
(See  P.  nigrum,)  In  Sanskrit  works  on  medicine,  P.  longum  is 
described  under  the  name  of  Pippali,  and  bears  the  synonyms  of 
ChapaK,  Pdla,  M^gadhi  "growing  in  South  Bihar,"  Kana, 
Shaundi,  &c.  It  is  considered  to  be  digestive,  sweet,  cold,  bit- 
ter, emollient  and  light ;  useful  in  rheumatism,  asthma,  cough, 
abdominal  enlargements,  fever,  leprosy,  gonorrhoea,  piles  and 
spleen.  Old  long  pepper  is  to  be  preferred  to  fresh.  A  mixture 
of  long  pepper,  long  pepper  root,  black  pepper  and  ginger  in 
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equal  parts,  is  prescribed  by  several  writers  as  a  useful  com- 
bination for  catarrh  and  hoarseness.    As  an  alterative  tonic^ 
long  pepper  is  recommended   for  use  in  a  peculiar  manner. 
An   infusion    of    three    long    peppers    is  ta  be   taken   with 
honey  on  the  first  day,   then   for   ten  successive  days    the 
dose    is   to    be    increased  by    three    peppers  every   day,   so 
that  on  the  tenth  day   the   patient  will   take  thirty   at  one 
dose.     Then  the  dose  is  to  be  gradually  reduced  by  three  daily, 
and  finally  the  medicine  is  to  be  omitted.    Thus  administered, 
it  is  said  to  act  as  a  valuable  alterative   tonic  in.  paraplegia, 
chronic  cough,  enlargemjents.  of  the  spleen  and  other  abdominal 
viscera.    Long  pepper  and  black  pepper  enter  into  thecomposi* 
tion  of  several  irritating  snuffs;  boiled  with  ginger,  mustard 
oil,  buttermilk  and  curds,  it  forms  a  liniment  used  in  sciatica 
and  paralysis.     In  the  Concan  the  roasted  aments  are  beaten 
up   with   honey   and   given  in   rheumatism  ;    they    are   also 
given  powdered  with  black  pepper  and  rock  salt  (two  parts 
of  long  pepper,  three  of  black,  and  one  of  salt)  in  half  tola 
doses    for   colic.    Mahometan    writerS|.   under    the  name    of 
Dfirfilfil,  describe  long  pepper  as  a  resolvent  of  cold  humours; 
they  say  it  removes  obstructions  of  the  liver  and  spleen,  and 
promotes  digestion  by  its  tonic  properties ;  moreovBr,  it  is  aphro- 
disiacal,  diuretic,  and  emmenagogue.     Both  it  and  the   root 
(Filfil-muiyeh)  are  much  prescribed  in  palsy,  gout,  lumbago, 
and  other  diseases  of  a  similar  nature.     A  coUyrium  of  long 
pepper  is  recommended  for  night  blindness ;  made  into  a  lini-.^ 
mwit  it  is  applied  ta  the  bites  of  venomous  reptiles.     "We  learn- 
from  Eoxburgh  {Flora  Indica,  I.,  p.  155)  **that  it  is  in  BiBngal 
only  that  Piper  longum  is  cultivated  for  its  pepper;     When  the 
ament  is  full-grown,  it  is  gathered  and  daily  exposed  to  the- 
sun  till  perfectly  dry;  after  which  it  is  packed  in  bags  for  sale. 
The  roots  and  thickest  part  of  the  creeping  stems,  when  cut  into 
small  pieces  and  dried,  form  a  considerable  article  of  commerce 
all  over  India,  under  the  name  of  Pippali-mula,  for  which  pur« 
pose  it  is  particularly  cultivated  in  many  of  the  valleys  amongst 
the  Sircar  mountains;     This  sort  is.  more  esteemed,  and  bears 
a  higher  price  than  that  of  Bengal,  where  by  far  the  largest 
m.— 23 
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portion  is  cultivated.  It,  as  well  as  the  pepper,  is  chiefly 
employed  medicinally,  and  the  consumption  of  both  these  drugs 
is  very  great."  Pijyer  longum  was  formerly  cultivated  at  Poway, 
near  Bombay ;  it  appears  to  grow  well  in  gardens  in  Bombay, 
but  requires  plenty  of  manure. 

Pippali-mula,  with  the  synonyms  Kana-mula,  Katu-granthi, 
TJshaua-granthika,  Chataka  and  Chatiika-shira,  is  described  in 
the  Nighantas  as  having  the  same  properties  as  long  pepper. 
P.  Chaba,  which  produces  the  long  pepper  of  European  com- 
merce, is  the  Chavi,  Chavika  and  Chavya  of  Sanskrit  writers. 
It  is  considered  to  have  the  same  properties  as  P.  longum.  The 
aments  are  sold  in  the  bazars  as  Mothi  pippali,  and  the  stem  as 
Chab,  Chai  or  Chavak. 

The  oblong  black  pepper  of  Theopbrastus  (H.  P.,  ix.,  22)  was 
probably  long  pepper.  Dioscorides,  in  his  article  upon  the  three 
peppers,  mentions  a  pepper  root,  and  says  it  resembles  Costus,  has 
a  hot  taste,  and  causes  salivation  when  chewed.  This  drug  was 
probably  Galangal,  which  is  known  as  Pan-ki-jar  or  root  of 
Piper  Detle,  because  its  odour  somewjiat  resembles  that  of 
Betle  leaves. 

Description. — The  amentof  P.  Chaba,  the  long  pepper  of 
European  commerce,  consists  of  a  multitude  of  minute  baccate 
fruits,  closely  packed  round  a  common  axis,  the  whole  forming 
a  spike  ]  i  inch  long  and  i  inch  thick.  The  spike  is  supported  on 
a  stalk  i  an  inch  long;  it  is  rounded  above  and  below,  and  tapers 
slightly  towards  its  upper  end.  The  fruits  are  ovoid,  j\^  of 
an  inch  long,  crowned  with  a  nipple-like  point  (stigma),  and 
arranged  spirally  with  a  small  peltate  bract  beneath  each. 
Beneath  the  pericarp,  the  thin  brown  testa  encloses  a  colourless 
albumen,  of  which  the  obtuser  end  is  occupied  by  the  small 
embryo.  The  colour  of  commercial  long  pepper  is  greyish- white, 
as  if  it  had  been  rolled  in  some  earthy  powder.  When  washed 
the  spikes  are  reddish-brown.  The  drug  has  a  burning  aroma- 
tic taste^  and  an  agreeable  odour. 

The  ament  of  P.  longum  has  a  similar  structure,  but  is  shorter, 
more  slender  and  less  pungent.     When  fresh  it  has  hardly  any 
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aroma,  but  in  the  process  of  drying  it  gradually  developes  an 
aromatic  taste  and  odour. 

Pippali-mida,  or  pepper  root,  when  fresh,  is  a  fleshy,  crooked, 
and  knotted  root  about  the  size  of  a  goose-quill,  with  many 
smaller  rootlets  branching  from  it.  The  cortical  portion  is  very 
thick,  and  covered  by  a  thin  smooth  brown  epidermis.  Ihe 
central  woody  column  is  soft  and  divided  into  from  4  to  6  w^edge- 
shaped  portions  by  from  4  to  6  very  conspicuous  medullary  rays. 

Microscopic  structure, — The  epidermis  of  the  root  consists  of 
several  rows  of  tangentially  extended  brown  cells.  The  paren- 
chyme  of  the  cortex  is  chiefly  composed  of  large  thin-walled  cells 
loaded  with  starch,  and  containing  drops  of  essential  oil. 
Amongst  them  are  scattered  cells  containing  a  refractive  yel- 
low substance  (resin).  The  central  woody  column  is  also  loaded 
with  starch,  and  contains  as  many  resin-cells  as  the  cortex. 
The  medullary  rays  are  abundantly  provided  with  large  scalari- 
form  vessels. 

Chemical  composition. — The  constituents  of  long  pepper  are 
the  same  as  those  of  black  pepper. 

A  third  kind  of  long  pepper  is  met  with  in  the  bazars,  which 
is  known  as  Swaheli  or  Sugandhi-pippali,  and  is  imported  from 
Zanzibar.  It  has  a  peculiarly  fragrant  odour,  and  is  adminis- 
tered with  honey  as  a  remedy  for  cough ;  it  has  not  the  acridity 
of  the  other  long  peppers. 

The  aments  are  from  1  to  2i  inches  in  length,  flexuose,  many 
of  them  barren  or  nearly  so,  only  one  or  two  fruits  having  come 
to  maturity.  These  aments  are  almost  filiform.  The  peduncle 
is  about  one  inch  long.  The  mature  fruit  after  being  soaked  in 
water  is  ^V  ^^^h  in  diameter,  pyriform,  mucronate  (the  mucro 
bifurcated),  sessile;  it  consists  of  a  pulpy  envelope  enclosing  a 
somewhat  pyriform  seed  resembling  in  structure  that  of  other 
peppers. 

Commerce. — Three  kinds  of  long  pepper  are  met  with  in  the 
Indian  market — 1st,  Singapore,  which  is  identical  with  the  long 
pepper  of  European  commerce ;  2nd,  Bangiili,  the  produce  of 
P.  longum,  cultivated  in  Bengal ;  3rd,  Swaheli,  imported  from 
Zanzibar. 
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Value,  Singapore,  Rs.  7  to  Rs.  12  per  maund  of  41  lbs.; 
Bengal,  Rs,  9 ;  Zanzibar,  Rs.  5.  Pippali-mul  is  also  of  three 
kinds  :  Mirzapore,  Rs.  10  to  Rs.  40 ;  Bengal,  Rs.  7  to  Rs.  74 ; 
Malwa,  Rs.  50  per  maund  of  41  lbs. 

PIPER  CUBEBA,  Linn.  f. 

Yig.—BentL  and  Trwi.,t.2iS.  Cubebs  (JSng.),  Cubebes  (Fr.) 

flab^. — Java.  The  fruit 

Fi?m«<?w/r7r.— Kabdb-chiui,  Kankol  (Hind,),  Kankola  (Mar.), 
Val-railaku  (Tarn.),  Toka-miriyalu,  Chalava-miriyalu  (TeL), 
V61-mulaka   (Mal.)y  Bdla-menasu   (Can.),  Chini-kabfib  ((?W2.). 

History,  Uses,  &C.— Cubebs  were  introduced  into 
medicine  by  the  Arabian  physicians  of  the  Middle  Ages. 
Masudi  in  the  10th  century  stated  them  to  be  a  production  of 
Java.  The  author  of  the  Sihah,  who  died  in  1006,  describes 
Kababeh  as  a  certain  medicine  of  China.  Ibn  Sina,  about  the 
same  time,  notices  it  as  having  the  properties  of  madder,  but  a 
more  agreeable  taste^  and  states  that  it  is  said  to  possess  hot 
and  cold  properties,  but  is  really  hot  and  dry  in  the  third 
degree,  a  good  deobstruent,  and  useful  as  an  application  to 
putrid  sores  and  pustules  in  the  mouth  ;  it  is  also  good  for  the 
voice  and  for  hepatic  obstructions  ;  a  valuable  diuretic,  expelling 
gravel  and  stone  from  the  kidneys  and  bladder.  He  concludes 
by  stating  that  the  application  of  the  saliva,  after  chewing  it, 
increases  the  sexual  orgasm.  Later  Mahometan  writers  have 
similar  accounts  of  Kababeh,  and  say  that  it  is  called  Hab-el-arus, 
"bridegroom's berry," and  that  Greek  names  for  it  are  Mahilyun 
(fidx\6v7)^  and  Karfiyun,  evidently  a  corruption  of  icapirrja-tov,  the 
name  of  an  aromatic  wood  mentioned  by  Paulus  ^JEgineta.  It 
appears  that  cubebs  were  at  one  time  known  as  Fructus  carpe- 
siorum  in  Europe.  In  the  Raja  Nirghanta,  which  was  written 
about  600  years  ago,  cubebs  appear  under  the  name  of  Kankola, 
and  the  same  name  appears  in  the  Hindi  and  Marathi  Nighantas. 
Madanpal  gives  Katuka-kola,  "pungent  pepper,"  as  a  synonym 
for  it.  All  the  Sanskrit  names  appear  to  be  of  comparatively 
recent  origin.      The  authors    of  the  Phamiacograpkia  draw 
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attention  to  the  fact  tliat  the  action  of  cubeba  upon  the  urino- 
genital  organs,  though  known  to  the  old  Arabian  physicians, 
was  unknown  to  modem  European  writers  on  Materia  Medica  at 
the  commencement  of  the  present  century.  According  to 
Crawfurd,  its  importation  into  Europe,  which  had  long  been 
discontinued,  recommenced  in  1815,  in  consequence  of  its 
medicinal  virtues  having  been  brought  to  the  knowledge  of  the 
English  medical  officers  serving  in  Java,  by  their  Hindu 
servants.  (Op.  cit.,  2nd  Ed.,  p.  585.)  In  earlier  times  cubeb 
pepper  was  used  in  Europe  as  a  spice,  as  it  still  is,  to  some 
extent,  in  the  East. 

Description. — The  fruits  are  elevated  on  a  kind  of  stalk, 
formed  from  the  contraction  of  the  base  of  the  fruit  itself,  so 
that  they  are  not  really  but  only  apparently  stalked. 

The  dry  berries  are  spherical,  wrinkled,  of  a  brown  colour, 
and  are  easily  distinguished  from  black  pepper  by  the  pedicel 
at  their  base ;  beneath  the  pericarp  is  a  nut  which  contains  the 
seed.  The  albumen  is  white  and  oily.  As  the  fruit  is  gathered 
when  immature,  the  drug  usually  consists  of  little  else  than  the 
pericarp.  The  mature  fruit  which  is  sometimes  met  with  in 
the  Indian  Bazars  should  be  rejected. 

Microscopic  structure. — The  pericarp  consists  of  an  epidermis, 
beneath  which  is  an  interrupted  row  of  small  thick- walled  cells. 
Within  this  the  parenchyme  is  composed  of  cells  containing 
starch  and  oil ;  in  the  latter,  bundles  of  needle-shaped  crystals 
of  cubebin  may  be  observed;  lastly,  the  innermost  layer  of  the 
pericarp  is  formed  by  several  rows  of  tangentially  extended 
cells  containing  essential  oil.  The  nut  is  yellow  and  brittle. 
The  seed  when  present  is  seen  to  contain  crystals  of  cubebin. 

C/iemical  composition. — The  most  obvious  constituent  of  cubebs 
is  the  volatile  oil,  the  proportion  of  which  yielded  by  the  drug 
varies  from  4  to  13  per  cent.  The  oil,  when  freshly  distilled,  is 
slightly  greenish,  but  becomes  colourless  on  rectification.  It 
has  the  odour  of  cubebs,  and  a  warm  aromatic  comphoraceous 
taste.  Its  density  varies  between  920  and  936  at  15^  C.  The 
causes  of  the  great  variation  in  the  yield  of  oil  may  be  found  in 
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the  constitntion  of  the  drug  itself,  as  well  as  in  the  alterability 
of  the  oil,  and  the  fact  that  its  prevailing  constituents  do 
not  begin  to  boil  below  26  i^  0.  Cubeb  oil  was  shown  by 
Oglialoro  to  be  a  mixture  of  a  turpene  boiling  at  168^  to 
1 63^,  which  is  present  to  a  very  small  amount,  and  two  oils 
of  the  formula  0"H",  boiUng  at  262^  to  205°  C.  One  of 
the  latter  deviates  the  plane  of  polarization  strongly  to  the 
left,  and  yields  a  crystalline  compound,  C^*H'°C1',  melting 
at  lltf'O.  The  other  hydrocarbon  is  less  lacvogyrate,  and 
does  not  combine  with  HCl.  (Dent  Cheni.  Ocs.  Uer.,  viii., 
1-357.)  Cubeb  oil  mixes  with  glacial  acetic  acid  in  all  propor- 
tions; iodine  gives  a  violet  coloration  without  perceptible 
reaction  ;  with  nitric  acid  it  becomes  opaque,  and  on  heating  a 
pale  red  tint  is  afforded,  {Brctunt,)  One  part  of  oil,  diluted 
with  about  20  parts  of  bisulphide  of  carbon,  assumes  at  first  a 
greenish,  and  afterwards  a  blue  coloration,  if  one  drop  of  a 
mixture  of  equal  weights  of  concentrated  sulphuric  and  nitric 
acids  is  shaken  with  the  solution.  The  oil  distilled  from  old 
cubebs,  on  cooling  after  a  time,  is  stated  to  deposit  large,  trans- 
parent, inodorous  octohedraof  camphor  of  cubebs,  C'^IV*  +  20IVy 
belonging  to  the  rhombic  system,  which  melt  at  65°,  and 
sublime  at  I4b°.  But  the  authors  of  Phavmacographia  failed 
to  obtain  crystals  after  keeping  the  oil  of  fresh  cubebs  for  two 
years  in  contact  with  water,  to  which  a  little  nitric  acid  had 
been  added. 

Another  constituent  of  cubebs  is  Ouhehin,  crystals  of  which 
may  sometimes  be  seen  in  the  pericarp  even  with  a  common  lens. 
It  was  discovered  by  Soubeiran  and  Capitaine  in  1 839  ;  it  is  an 
inodorous  substance,  crystallizing  in  small  needles  or  scales, 
melting  at  125°,  having  a  bitter  taste  in  alcoholic  solution.  It 
dissolves  freely  in  boiling  alcohol,  but  is  mostly  deposited  upon 
coolinc*";  it  requires  30  parts  of  cold  ether  for  solution,  and  is  also 
abundantly  soluble  in  chloroform.  Fliickiger  and  Hanbury 
found  this  solution  to  be  slightly  laevogyre,  and  to  turn  red  on 
addition  of  concentrated  sulphuric  acid.  If  the  solution  of 
cubebin  in  chloroform  is  shaken  with  phosphoric  anhydride, 
it  turns   blue,   and   gradually   becomes   red   on  absorption  of 


PIPERAOEJS.  183 

moisture.  Oubebin  is  nearly  insoluble  in  cold,  but  slightly 
soluble  in  hot  water.  Bematzik  (1866)  obtained  from  cubebs 
040  per  cent,  of  cubebin,  Schmidt  (1870)  2*5  per  cent.  The 
crystals,  which  are  deposited  in  an  alcoholic  or  ethereal  extract 
of  cubebs,  consist  of  impure  cubebin.  Cubebin  is  devoid  of 
any  remarkable  therapeutic  action ;  its  composition,  according  to 
Weidel  (1877),  answers  to  the  formida  C'^H^'^O' ;  by  melting  it 
with  caustic  potash,  it  is  resolved  into  acetic  and  protocatechuic 
acids. 

The  resin  extracted  from  cubebs  consists  of  an  indifferent 
portion  nearly  3  per  cent.,  and  of  Cuhehic  Acid,  amounting  to 
about  1  per  cent,  of  the  drug.  Both  are  amoi-phous,  according 
to  Schmidt,  like  the  salts  of  cubebic  acid.  Bematzik,  however, 
found  some,  as  the  barium  salt,  to  be  crystallizable.  Schulze 
(1873)  prepared  cubebic  acid  from  the  crystallized  sodium-salt, 
but  was  unable  to  obtain  it  crystalline.  The  resins,  the 
indifferent  as  well  as  the  acid,  possess  the  therapeutic 
properties  of  the  drug.  Schmidt  further  pointed  out  the 
presence  in  cubebs  of  gum  (8  per  cent.),  fatty  oil,  and  malates 
of  magnesium  and  calcium.  The  yield  of  ash,  according  to 
Warnecke,  is  5*45  per  cent. 

Commerce, — Bombay  is  supplied  with  the  drug  from  Singa- 
pore. There  is  a  good  demand  for  it,  and  the  consumption  in 
native  practice  appears  to  be  increasing.  Value— Formerly 
cubebs  was  obtainable  in  the  Indian  markets  at  from  4  to  5 
annas  per  lb.,  but  for  the  last  eight  years  the  price  has  been 
seldom  less  than  Be.  ]  per  lb. 

PIPER  BETLE,  Linn. 

Fig. — Wight  Ic.,  t.  2926  ;  Miq.  III.  Pip,,  i.  39;  Bot.  Mag., 
t^lZ2;Rheed€,  HoH.  Mai  tii.,  ^.15.  Betle  Pepper  (^w<7.), 
Poivrier  de  Betel  (Fr.). 

Hab. — Cultivated  in  the  hotter  parts  of  India,  Ceylon,  and 
Malay  Islands.    The  leaves. 

Vernacular. — ^Pan  (Hind.,  Beng.,  Guz,,  il/ar.),  Vettilai(Taw.), 
Naga-valli  {Tel),  Vctrila  [Mai.),  Viledele  {Can.). 
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History,  Uses,  &C. — According  to  the  Hitopadesa,  the 
Betle-leaf  (tambula)  has  thirteen  properties  (Tambdlasya  trayo- 
dasha  gnnah  svarge'pi  te  durlabhah).     It  is  sour,  bitter,  heating, 
sweet,  salt,  astringent ;  it  expels  flatulence ,  (yataghna),  phlegm 
(kaphan^sana),   worms    (krimihara) ;  it   removes  bad  odours; 
beautifies  the  mouth,  cleans  it,  and  excites  voluptuous  sensations. 
According  to   Hindu   tradition,   the  plant    \N5ga-valli)    was 
brought  from  heaven  by  Arjuna,  who  stole  a  branch  of  it,  which 
he  planted  on  his  return  to  earth.    The  leaves  with  Betle-nut  and 
spices  form  the  rtra,  or  pdn'Supdri,  so  much  used  by  the  natives  of 
India  as  a  token  of  civility  or  affection.  It  is  also  given  in  confirm- 
ation of  a  pledge,  promise,  or  betrothal,  and,  among  the  Rajpoots, 
is  sometimes  exchanged  as  a  challenge ;  thus  the  expression  hira 
uthana  signifies  *'  to  take  up  the  gauntlet,  '*  or  take  upon  one- 
self any  enterprise ;  Wra  dalna,  "to  propose  a  premium"  for 
the  performance  of  a  task :  the  phrase  originated  in  a  custom 
that  prevailed  of  throwing  a  bira  into  the  midst  of  an  assembly, 
in  token  of  an  invitation  to  undertake  some  difficult  affair ;  for 
instance,  in  the  first  story  of  the  *'Vetalapanchavinshati,"  the 
king,  when  he  sends  the  courtesan  to  seduce  the  penitent  who 
was  suspended  from  a  tree,  nourishing  himself  with  a  smoke, 
gives  her  a  Wra,     BtVa  rfewflt' signifies  "to  dismiss"  either  in  a 
courteous  sense  or  otherwise.     A  hira  is  sometimes  the  cover 
of  a  bribe,  and  a  bira  of  seven  leaves  (sat  pan  ha  bira)  is  sent 
by  the  father  of  the  bride  to  the  bridegroom  as  a  sign  of 
betrothal.     At  marriages  the  bride  or  bridegroom  places  a  viri  or 
cigarette-shaped  vira  between  the  teeth,  for  the  other  party  to 
partake  of  by  biting  off  the  projecting  half ;  one  of  the  tricks 
played  on  such  occasions  is  to  conceal  a  small  piece  of  stick  in 
this  virif  so  that  the  biting  it  in  two  is  not  an  easy  matter. 

The  betle-leaf  was  probably  the  Malabathron  or  Indian  leaf 
of  the  Greeks,  sometimes  called  simply  "leaf"  (i^vXk6v\  and  sold 
in  rolls  in  a  dried  state.  Dioscorides  speaks  of  its  being  thread- 
ed on  strings  to  dry,  a  practice  which,  before  the  introduction 
of  steam  carriage  by  sea,  was  common  in  Bombay  among  the 
Indian  traders  who  sent  the  leaves  to  their  friends  at  foreign 
ports.     The  passage  in  Dioscorides  fv  ra>  f*cXaWfftV  re  SBpawrrov  koX 
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6X<$icXi2poir  is  probably  corrupt,  and  should  be  as  suggested  by  his 
commentator,  M.  Vergilius,  fp  t»  fUi\aKi(fiv  t*  ABpawn-ov  ^ai  oXoKkifpov, 
a  reading  which  he  found  in  one  manuscript.  As  regards  the 
fabulous  growth  of  Malabathron  as  recorded  by  Dioscorides,  it 
may  possibly  have  originated  from  a  confused  account  of  the 
method  of  ripening  be  tie  leaves  followed  in  some  parts  of  India. 
The  author  of  the  Makhzan  states  that  the  leaves,  which,  when 
plucked,  are  always  green,  are  packed  in  a  large  kind  of  basket 
and  covered  with  rice  or  wheat  straw.  A  hole  is  then  dug  in 
the  ground,  of  the  size  of  the  basket,  and  a  fire  lighted 
in  it  until  the  ground  becomes  warm.  The  fire  is  then  removed, 
and  the  basket  of  leaves  is  placed  in  the  hole  and  covered  with 
stones  or  any  heavy  weight  so  as  to  press  the  leaves  together; 
it  is  kept  in  this  position  for  24  hours,  and  after  removal  the  , 
basket  is  exposed  to  the  night  dew,  if  it  is  the  hot  season,  or 
kept  in  a  warm  pleuse,  if  it  is  the  cold  season,  until  the  leaves  are 
of  a  pale  yellow  colour  and  become  brittle.  That  Malabathron 
was  not  a  cinnamon  leaf,  is,  we  think,  clear  from  Dioscorides 
in  his  chapter  on  Cassia,  describing  its  leaves  as  like  those  of 
the  pepper  plant,  thus  showing  that  he  was  acquainted  with 
cinnamon  leaves  as  distinct  from  Malabathron. 

Ibn  Sina  describes  Tfimbul  as  cold  and  dry,  astringent  and 
desiccative,  and  notices  its  use  by  the  Hindus.  The  author  of 
the  Makhzan-el-Adwiya,  who  wrote  in  India,  gives  a  full  account 
of  the  different  varieties  of  Betle-leaf  produced  by  cultivation ; 
of  the  method  of  ripening  the  leaves  for  the  market ;  and  of 
their  properties  and  uses. 

Dutt  (Hind.  Mat,  Med,,  p.  244)  has  the  following  concise 
account  of  their  uses: — "The  leaves  of  this  creeper  are,  as  is 
well  known,  masticated  by  the  natives  of  India.  The  poorer 
classes  make  their  packet  of  betle  with  the  addition  of  lime, 
catechi^,  and  betle-nuts.  The  rich  add  cardamoms,  nutmegs, 
cloves,  camphor,  and  other  aromatics;  betle-leaf  thus  chewed 
acts  as  a  gentle  stimulant  and  exhilarant.  Those  aceustomed  to 
its  use  feel  a  sense  of  langour  when  deprived  of  it.  The  ancient 
Hindu  writers  recommend  that  betle*leaf  should  be  taken  early 
in  the  morning,  after  meals  and  at  bed-time.    According  to 
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Susruta,  it  is  aromatic,  carminative,  stimulant,  and  astringent. 
It  sweetens  the  breath,  improves  the  voice,  and  removes  all 
foulness  from  the  mouth.  According  to  other  writers  it  acts 
as  an  aphrodisiac.  Medicinally  it  is  said  to  be  useful  in  diseases 
supposed  to  be  caused  by  deranged  phlegm,  and  its  juice  is 
much  used  as  an  adjunct  to  pills  administered  in  these  diseases, 
the  pills  being  rubbed  into  an  emulsion  with  the  juice  of  the 
betle-leaf  and  licked  up.  Being  always  at  hand,  Pd^i  leaves  are 
used  as  a  domestic  remedy  in  various  ways.  The  stalk  of  the 
leaf  smeared  with  oil  is  introduced  into  the  rectum  in  constipa- 
tion and  tympanitis  of  children,  with  the  object  of  inducing  the 
bowels  to  act.  The  leaves  are  applied  to  the  temples  in  headache 
for  relieving  pain,  to  painful  and  swollen  glands  for  promoting 
absorption,  and  to  the  mammary  gland  with  the  object  of 
checking  the  secretion  of  milk.  Pan  leaves  are  used  as  a 
ready  dressing  for  foul  ulcers,  which  seem  to  improve  imder 
them." 

The  spittle,  after  chewing  pan  sip&ri,  is  red,  and  is  freely 
ejected  by  natives,  preferably  over  recently  white-washed 
walls ;  the  dry  stains  are  often  mistaken  by  the  police  for  blood 
stains,  and  pieces  of  plaster,  leaves,  grass,  &c.,  thus  stained 
have  frequently  been  forwarded  to  the  Chemical  Examiner, 
Bengal,  for  detection  of  blood ! 

Of  late  years  the  medicinal  properties  of  betle  leaves  have 
been  investigated  in  Europe.  Dr.  Kleinstuck  of  Zwatzen,  near 
Jena,  has  found  that  the  essential  oil  is  of  much  use  in  catarrhal 
affections,  inflanmiations  of  the  throat,  larynx  and  bronchi ;  it 
has  an  antiseptic  action.  He  has  also  used  it  in  diphtheria  as  a 
gargle  and  by  inhalation.  The  dose  is  one  drop  in  one  hundred 
grams  of  water.  In  India  the  juice  of  four  leaves  may  be  used 
similarly  diluted. 

Cultivation, — The  betle  garden  {pdn-maia)  is  a  work  of  art. 
The  best  site  is  the  well-drained  alluWal  bank  of  a  river  or  stream. 
The  vine  is  rather  fond  oi  an  iron  soil,  but  lime,  salt,  or  soda  are 
fatal  to  it.  The  well  must  last  throughout  the  year,  be  perfectly 
sweet,  and  not  more  than  forty  feet  deep,  otherwise  the  cost  of 
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raising  the  water  eats  up  the  greater  part  of  the  profits.  The 
betle-leaf ,  it  is  said,  cannot  be  grown  from  channel  water,  which 
is  very  cold.  After  the  site  has  been  chosen,  the  next  point  is 
to  fence  it  from  cattle,  thieves,  and  strong  winds.  First  is  an 
outer  line  (kiimpan)  of  substantial  wicker-work,  split  bamboos, 
Zizyphus  twigs>  or  other  pliable  material.  Inside  of  this  fence 
is  a  thick  milk-bush  hedge.*  Then  comes  a  belt  of  the  large 
castor  plant,  and  last  of  all^  a  row  of  plantains.  The  garden  is 
laid  out  in  an  invarying  pattern.  The-  whole,  crosed  by  water 
channels  and  roads,  forms  beds  af  difiEerent  shapes  and  sizes. 
Each  bed,  known  by  a  pstrticular  name,  such  as  the  ckentang, 
the  hertangy  and  the  vafa^  is  stocked  with  a  certain  number  of 
vines,  so  that  the  outturn  and  other  particulars  of  a  garden  can 
be  calculated  with  great  nicety.  After  the  ground  has  been 
laid  out  and  properly  levelled,  tree  seeds  are  sown  for  the  vines 
to  train  on.  Bound  the  edge  of  each  bed  is  a  line  of  skevri^Ses-' 
bania  (Bgtjptiaca)  ^  and  in  the  centre  from  two  to  three  feet  apart, 
the  seeds  oihadga  (Sesbania  grandiflora)  a,Jii pangdra  [Erythrina 
indiea),  and  from  four  to  six  feet  apart,  ^ngle  seeds  of  the  nimb 
(Melia  Azadiraehta) ,  are  planted.  In  addition  to  these,  thepopai 
(Oarica  Papaya),  singly,  and  plantains  in  pairs  are  dotted  about, 
according  to  the  amount  of  shade  required.  These  seeds  are 
sown  in  the  first  week  in  June  {mriga  nakshatra),  and  after 
that,  hand-weeding  and  watering  every  eight  days  is  all  that  is 
wanted  up  to  the  end  of  December  (piishga  nakshatm)^  when 
the  nurse-trees  are  eighteen  inches  to  two  feet  high,  or  large 
enough  for  planting  the  vines.  Prom  the  tops  of  the  best  ripened 
shoots,  in  the  old  plantations,  seven-inch  cuttings  are  taken. 
They  are  first  made  into  small  bundles,  wrapped  in  plantain 
leaves,  soaked  in  the  water  they  have  been  accustomed  to, 
carried  to  the  new  plantation,  soaked  in  the  new  water,  and  all  but 
the  tips  buried  in  the  ground.  For  some  time  water  is  given 
daily ;  later  on  once  in  two  days ;  and  afterwards,  except  during 
the  hot  months  when  it  is  given  every  other  day,  once  in  six 
days.  From  each  unburied  tip  a  shoot  springs.  When  they 
are  a  few  inches  long,  the  shoots  are  led  up  the  stems  of  the 
*  Euphorbia  neriifolia. 
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nurse-trees,  and  lightly  tied  with  strips  of  a  dried  sedge 
(path)^  so  elastic  that,  without  untj-ing  it,  the  pressure  of 
the  growing  vine  keeps  it  loose.  When  the  vine  has  grown 
to  the  iH*oper  height,  it  is  turned  back  and  trained  down 
until  it  reaches  the  ground,^  where  it  i»  layered  in  the  earth 
and  again  turned  up.  ThiA  is  repeated  until  the  tree-stem  is 
fully  clothed  with  vines,  when  the  whole  is  firmly  tied  with  the 
dried  reeds  of  the  lavala*  grasa  After  this  the  management  of 
the  plantation  closely  resembles  the  cultivation  of  the  grape  vine 
in  Southern  Europe.  Leaf -picking  may  be  begun  eighteen 
months  after  planting,  but  in  the  best  gardens  it  is  put  off  till 
the  end  of  the  second  year.  The  leaves  may  be  gathered  green 
and  ripened  artificially,  or  they  may  be  left  to  ripen  on  the 
vine,  though  this  reduces  their  value.  The  leaf -picker  uses  both 
hands,  the  thumbs  sheathed  in  sharp-edged  thimble-like  plates, 
which  nip  the  leaves  clean  off  without  wrenching  the  plant. 
The  vine-i?rower  is  either  himself  a  leaf-dealer,  or  he  sells  his 
crop  in  bulk  to  a  leaf -dealer.  Their  table  of  measures  is:  400 
leaves  make  a  kctvU;  44  kaolis  a  kurtan;  and  four  kurtam  or 
70,400  leaves  an  qjhe.  In  retail  the  leaves  are  sold  at  from 
1 — 2  annas  the  hundred.     {Khandesh  Gazetteer y  p.  174.) 

Description. — The  leaves  are  about  five  inches  long^ 
broadly  ovate,  acuminate,  obliquely  cordate  at  the  base,  5  to  7 
nerved;  coriaceous,  and  glossy  on  the  upper  surface  :  they  have 
a  burning,  aromatic  and  bitter  taste. 

CJiemcal  composition, — D.  S.  Kemp  of  Bcmibay  (1885),  by 
distilling  the  fresh  leaves  with  water,  obtained  two  pale  yellow 
essiaitial  oils,  one  heavy  and  the  other  light,  both  having  the 
peculiar  odour  of  the  leaf,  but  the  light  oil  being  more  aromatic* 
These  oils  oxidised  rapidly,  losing  their  characteristic  ethereal 
odour.  The  heavy  oil  was  freely  soluble  in  alcohol  and  ether, 
sparingly  so  in  chloroform.  It  had  a  specific  gravity  of  1'046 
at  84°  F.,  and  was  slightly  Isevogyre,  (a)  j= — "54  for  a  column 
100  mm.  long.     Prof.  J.  F.  Eijkman's  results  with  oil  of  betle> 

*  Scirpus  subulcHtu,  Yah].,  and  Cyperus  pertenuis,  Roxb.,  are  both  known 
by  thin  name. 
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distilled  by  himself  from  fresh  leayes^  which  had  been  in  part 
reported  in  1888,  have  been  commnnicated  to  the  German 
Chemical  Society  ( Berichte,  1889,  pp.  2736-2754).  The  oil  was 
pale  greenish-yellow,  became  golden-yellow  and  brown  on 
exposure,  was  slightly  laevogyre,  and  had  the  sp,  gr.  0*969  at 
16°  C.  Caustic  potash  removed  from  the  oil  chavicol,  a  phenol  ol 
sp.  gr.  1-030  at  15^.,  boiling  between  236"*  and  238'' C,  and 
having  a  peculiar  odour,  somewhat  resembling  that  of  creasote  ; 
its  composition  is  C^H*°0  ;  its  aqueous  solution  is  coloured 
blue  by  ferric  chloride,  the  colour  disappearing  on  the  addition 
of    alcohol ;    its  constitution    is    expressed  by    the    formtila 

^  ^  ^\C'H^  (3). 

The  crude  chavicol  seems  to  contain  a  small  quantity  of 
a  phenol  of  somewhat  higher  boiling  point,  and  in  alcoholic 
solution  becoming  blue  with  ferric  chloride,  Betle  oil, 
freed  from  phenol,  did  not  yield,  on  fractional  distillation, 
a  pure  compound  in  sufficient  quantity  for  examination.  The 
fraction  between  173*^  and  176®  contained  several  terpenes,  but 
no  pinene,  and  had  a  very  agreeable  lemon-like  odour,  while 
a  mint-like  odour  was  observed  in  the  fraction  between  190^ 
and  220®.  From  the  higher  boiling  fraction  a  hydrocarbon, 
sesquiterpene,  was  obtained,  having  a  slight  odour,  boiling  at 
260®  C,  and  in  acetic  solution  acquiring  a  deep  indigo-blue 
colour  with  bromine.  Eijkman  calls  attention  to  the  betle  oil  * 
obtained  by  Schimmel  &  Co.  from  dried  leaves,  and  shows  that 
the  oil  did  not  contain  the  above  compoimds  to  which  the  fresh 
leaves  owe  their  characteristic  odour,  and  which  must  have  been 
dissipated  by  drying,  or  oxidised  by  exposure,  or  lost  by 
remaining  dissolved  in  the  water ;  the  use  of  steam  under  pres^ 
sure  may  have  volatilized  more  of  the  high-boiling  phenol  than 
is  obtainable  by  ordinary  distillation. 

The  oil  distilled  from  the  dry  leaves  by  Messrs.  Schimmel 
&  Co.  was  a  slightly  brown-coloured  liquid,  sp.  gr.  1024  at  15®C. 
It  consisted  up  to  about  f  or  |  of  a  phenol,  the  boiling 
point  of  which  in  partial  vacuum,  imder  a  pressure  of  12  mm., 
lay  at  131®— 132®  C. ;  under  ordinary  atmospheric  pressure  it 
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underwent  decomposition  on  boiKng.  The  sp.  gr.  of  the  phenol 
was  1*067  at  15®  C.  Examination  of  the  oxidation  products, 
acetyl  compound  and  methyl  ether,  showed  that  this  compound 
was  not  eugenol,  but  an  isomer,  the  composition  of  the  new 
compound  (iso-eugenol)  and  of  eugenol  being  represented  as 
follows : — 


Iso-eugenoL  Eugenol. 


L 


C*  H*   (1)  (C*H'  (1) 

OH       (3)  C*^  W  I  OCH    (3) 

0CH'(4)  (oh       (4) 


The  second  constituent  of  the  oil  boiled  practically  between 
250*^  and  275°  C,  had  a  very  agreeable  tea-like  odour,  and 
consisted  for  the  greater  part  of  a  sesquiterpene  C"  H'*, 
cubebene,  which  is  characterized  by  its  dihydrochlorate  melting 
at  117®— 118° C.     {Berichte  von  Schimmel  ^  Oo.,  1887.) 

At  the  Narturforscher  Meeting  in  1888,  Professor  Eijkman 
reported  that  among  the  constituents  of  the  essential  oil  distilled 
from  fresh  betle  leaves,  he  had  found  a  characteristic  compound, 
having  the  odour  of  the  leaves  and  the  constitution  of  paralJyl- 
phenol,  which  he  designated  "chavicolJ'  About  the  same  time 
Messrs.  Schimmel  announced  that  the  phenol  present  in  the 
higher-boiling  factions  of  the  oil  distilled  from  air-dried  betle 
leaves  corresponded  completely  with  eugenol,  though  sub- 
sequently they  made  the  modified  statement  that  the  phenol  obtain- 
ed by  them  was  not  eugenol,  but  an  isomer  {Pkarm,  Journ.  [3], 
xix.,  803.)  With  a  view  to  clearing  up  the  apparent  contra- 
diction, Prof.  Eijkman  has  re-examined  the  oil  distilled  by 
himself  from  the  fresh  leaves,  and  some  distilled  from  dry  leaves 
by  Messrs.  Schimmel,  with  the  result  of  confirming  the  presence 
in  the  former  of  chavicol,  boiling  at  236°  to  238°  C,  and  in  the 
latter  of  the  isomer  of  eugenol,  boiling  at  254°  to  255°,  which 
proved  to  be  orthomethoxychavicol  (Berichte,  xxii.,  2735). 
It  woTild  seem  probable,  therefore,  that  both  phenols  occur  in  the 
leaves,  and  that  chavicol  being  the  more  volatile,  had  practically 
disappeared  from  the  dried  leaves,  while  the  method  of  distilla- 
tion adopted  by  Messrs.  Schimmel  favoured  the  more  complete 
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removal  of  the  higher-boiling  compound.  Some  experiments 
made  with  chavicol  are  said  to  have  shown  it  to  be  a  powerful 
antiseptic,  it  being  five  times  stronger  as  a  bacteriacide  than 
carbolic  acid,  and  twice  as  strong  as  eugenol.  (Pharm.  Journ,, 
Nov.  30th,  1889.) 

A  sample  of  oil  distilled  from  fresh  betel  leaves  in  Manila, 
at  the  request  of  Messrs.  Schimmel,  is  described  as  of  a  golden 
yellow  colour,  possessing  a  pronounced  odour  of  betelphenol 
and  having  a  specific  gravity  of  1*044  at  15^  C.  The  phenol 
was  separated  from  the  oil  by  the  method  of  Bertram  and 
Gildemeister,  and  during  the  purification  by  distillation  at  a 
pressure  of  11  mm,  it  passed  over  quite  regularly  between  128® 
and  129°,  a  behaviour  that  pointed  to  a  homogeneous  body. 
By  treatment  of  the  phenol  with  benzoyl  chloride  a  benzoyl 
compound  was  obtained  that  crystallized  in  scales  and  melted 
at  50'^.  It  was  evident  that  this  was  not  a  mixture  of  benzoyl 
compounds,  as  the  portion  that  crystallized  first  had  the  same 
melting-point  as  that  which  crystallized  last;  it  followed, 
therefore,  that  it  represented  no  other  phenol  than  betelphenol. 
Other  constituents  occur  in  this  oil  only  in  a  small  quantity, 
and  of  these,  to  judge  from  the  boiling  point,  terpenes  form 
only  a  small  fraction.  The  results  of  the  examination  of  betel 
oil  up  to  the  present  time  may  therefore  be  summed  up  as 
follows : — 

(1)  Oil  distilled  from  fresh  leaves  from  Java  (Eijkman), 
contained  besides  terpenes  and  other  bodies,  chavicol  and 
betelphenol. 

(2)  Oil  from  dried  Siam  leaves  consisted  of  sesquiterpene  and 
betelphenol. 

(3)  Oil  distilled  from  fresh  leaves  (Java)  contained  terpenes, 
betelphenol  and  a  small  quantity  of  another  phenol  (probably 
chavicol),  the  nature  of  which  could  not  be  determined,  from 
want  of  material  (melting  point  of  the  benzoyl  compound 
72^-73°). 

(4)  Oil  from  fresh  leaves  distilled  in  Manila  contained  no 
other  phenol  than  betelphenol. 
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Betelphenol  was  contained  in  all  the  oils,  whetKer  derived 
from  Java,  Siam  or  Manila,  or  from  fresh  or  dry  leaves ;  it 
would  therefore  appear  to  be  a  characteristic  constituent  of 
betle  oil.    (Beriehte  v.  8chimmel  ^  Co.,  Oct.  1891.) 


MYEISTICE^. 

MYRISTICA  FRAGRANS,  Houtt. 

Fig.— BentL  ajid  Trim.,  t  218  ;  Reickb.  IcExot,  t.  276-277; 
Nee8y  PL  Med,^  t,  133;  RumpL  Herb.  Afnb.,  it,,  t,  4.  Nutmeg 
{Eiig.),  Muscade  (Fr.),  Mace  {Eng.),  Macis  [Fr.). 

Hab. — Moluccas.  Cultivated  in  Penang,  Malay  Island, 
and  Zanzibar.     The  seeds  and  arillus. 

Vernacular. — Nutmegs — Jaiphal  [Hind.,  Beng,,  Ouz.,  Mar.), 
Jadikai  (Taw.),  Jaji-kaya(re/.),  Jdjikayi  (Oaw.),  Jatikka(Jfflri. ). 
Mace— Javitri,  Jdpatri(fl"iW.),  Jddipattiri(jrffw.),  Japatri  (Can., 
TeL),  Jitipattiri  (Mai.),  Jotri  {Beng,)^  Jayapatri  {Mar.),  Ja- 
vantari,  Japatri  {Ouz.). 

History,  Uses,  &C. — Natmegs,  in  Sanskrit  J^ti  and 
Jatiphala,  are  mentioned  by  Susruta,  and  in  the  Nighantas  bear 
various  synonyms,  such  as  Jdti-kosha,  Jati-sara,  Shdluka,  and 
Maj  ja-sara  ;  they  are  considered  to  be  hot,  digestive,  carminative, 
expectorant  and  anthelmintic.  Mace  is  called  Jdti-pattri,  and  is 
said  to  have  similar  properties.  Both  of  these  spices  probably 
became  known  in  India  through  the  Hindu  colonists  in  Java  and 
the  Eastern  Islands.  From  India  they  would  appear  to  have 
reached  Persia  and  Eastern  Europe.  The  authors  of  the 
Pharmacographia  remark  that  nutmegs  were  probably  known  at 
Constantinople  about  the  year  640.  The  Arabs  evidently 
first  became  acquainted  with  nutmegs  through  the  Persians, 
as  their  name  Jouz-bawwa  is  a  corruption  of  the  Persian 
Gauz-i-buya,  "  fragrant  nut.^'  Masudi,  who  travelled  in  the 
East  in  A.D.  916—920,  discovered  that  they  were   obtained 
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from  the  Zerbad  Islands.  H>n  Sina  describes  botb  nutmegs 
and  mace  (Basbaseh).  Edrisi,  who  wrote  in  the  middle  of  the 
12th  century,  mentions  both  nutmegs  and  mace  (Basbaseh) 
as  articles  of  import  into  Aden*  By  the  end  of  the  1 2th 
century  both  of  these  spiceis  were  well  known  in  Continental 
Europe, 

Mir  MuhuYnmad  Husain  says  that  the  Dutch  keep  the  trade 
in  their  own  hands,  but  that  he  has  heawl  that  the  tree  is  now 
cultivated  in  Sounda  in  Southern  India.  Whether  he  was  rightly 
informed  with  regard  to  Sounda,  we  are  unable  to  say.  But 
that  his  information  was  substantially  correct,  there  can  be  no 
doubt,  as  Ainslie  tells  us  that  in  his  time  the  true  nutmeg  tree 
was  growing  in  the  Tinnevelly  District,  and  produced  pretty 
good  fruit.  The  tree  has  also  been  introduced  into  Ceylon  and 
Zanzibar,  and  appears  to  flourish  in  the  warm  moist  climates  of 
those  islands. 

Mahometan  doctors  describe  nutmegs  and  mace  as  stimulating, 
narcotic,  digestive,  tonic,  and  aphrodisiac,  useful  in  choleraic 
diarrhoea,  especially  when  roasted;  also  in  obstructions  of  the 
liver  and  spleen.  A  paste  made  with  nutmegs  is  used  as  an 
external  application  in  nervous  headache,  palsy,  &c. ;  applied  round 
the  eyes  it  is  thought  to  strengthen  the  sight.  The  expressed 
oil  of  nutmegs  is  imported  into  India  from  Banda,  and  is  known 
as  Jawitri-ka-tel  (oil  of  mace).  It  was  formerly  exclusively 
brought  into  European  commerce  vid  Holland,  in  oblong  cakes 
having  nearly  the  form  of  common  bricks,  but  somewhat 
smaller,  and  packed  in  monocotyledonous  leaves,  commonly 
called  "  flag  leaves."  At  the  present  time  much  of  the  oil  is 
manufactured  in  Europe,  and  put  up  in  the  same  shape,  but 
packed  in  paper.  When  discoloured  and  hardened  by  age,  the 
oil  is  called  ''Banda  soap  J*  Oil  of  mace  is  manufactured  by 
exposing  imperfect  and  broken  nutmegs,  reduced  to  a  paste 
and  enclosed  in  a  bag,  to  steam,  and  then  pressing  the  bag 
between  heated  iron  plates*  The  yield  is  about  20  to  23  per 
cent.  (BrannL)  The  bark  of  the  tree  is  astringent.  (Pereira, 
Mat  Med.,  ii.,  p.  475.)  We  have  found  nutmegs  and  their 
1II.-25 
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essential  oil  a  valuable  adjunct  to  other  drugs  in  the  treatment 
of  diarrhoea  and  dysentery ;  they  appear  to  relieve  the  pain. 

Description. — The  following  excellent  description  of  the 
natmeg  fruit  is  taken  from  the  Pharmacographia  : — "  The  fruit 
of  Myiistica  fragram  is  a  pendulous,  globose  drupe,  about 
2  inches  in  diameter,  and  not  imlike  a  small  round  pear.  It  is 
marked  by  a  furrow  which  passes  round  it,  and  by  which  at 
maturity  its  thick  fleshy  pericarp  splits  into  tw^o  pieces,  exhi- 
biting in  its  interior  a  single  seed,  enveloped  in  a  fleshy  folia- 
ceous  mantle  or  arillus,  of  fine  crimson  hue,  which  is  mace. 
The  dark-brown,  shining  ovate  seed  is  marked  with  impressions 
corresponding  to  the  lobes  of  the  arillus;  and  on  one  side,  which 
is  of  paler  hue  and  slightly  flattened,  a  line  indicating  the 
raphe  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commerce, 
the  so-called  nutmeg  being  merely  the  kernel  or  nucleus  of  the 
seed.      Nutmegs  exhibit  nearly  the  form  of  their  outer  shell, 
with  a  corresponding  diminution  in  size.     The  London'  dealers 
esteem  them  in  proportion  to  their  size,  the  largest,  which  are 
about  one  inch  long  by  y^^  of  an  inch  broad,  and  four  of  which 
will  weigh  an  ounce,  fetching  the  highest  price.     If  not  dressed 
with  Ume,  they  are  of  a  greyish-brown,  smooth  yet  coarsely  fur- 
rowed and  veined  longitudinally,  marked  on  the  flatter  side 
with  a  shallow  groove.     A  transverse  section  shows  that  the 
inner  seed  coat  (endopleura)  penetrates  into  the  albxmien  in 
long,  narrow  brown  strips,  reaching  the  centre  of   the  seed, 
thereby  imparting  the  peculiar  marbled  appearance,  familiar  in 
a  cut  nutmeg.     At  the  base  of  the  albumen,  and  close  to  the 
hilum,  is  the  embryo,  formed  of  a  short  radicle  with  cup-shaped 
cotyledons,   whose  slit  and  curled  edges  penetrate  into  the 
albumen.     The  tissue  of  the  seed  can  be  cut  with  equal  facility 
in  any  direction.    It  is  extremely  oily,  and  has  a  delicious 
aromatic  fragrance,  with  a  spicy  rather  acrid  taste."    The 
expressed  oil  of  nutmeg  is  of  the  consistence  of  tallow,  but 
more  friable,  orange-coloured,  and  of  a  fragrant,  spicy  taste 
and  odour.     It  has  a  3p,  gr.  of  '990  {Brannt). 
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Microscopic  structure.-^The  brown  covering  of  the  nutmeg  is 
formed  by  the  endopleura,  which  also  dips  in  and  forms  numer- 
ous processes  which  divide  the  albumen  in  every  direction ;  it 
is  composed  of  soft-walled  brown  cells,  which  on  the  external 
surface  are  small  and  flat,  but  much  larger  in  the  processes 
already  mentioned.  The  cell-structure  of  the  albumen  is  load- 
ed with  starch  and  fatty  matter,  some  of  which  is  crystalline. 

Herr  A,  Tschirch  states  that  the  aril  of  Myrufica  fragrans 
furnishes  a  good  illustration  of  the  presence  of  amylodextrin  as 
a  normal  cell-content  in  the  place  of  starch.  It  is  distinguish- 
ed from  true  starch  by  being  stained  reddish-brown  instead  of 
blue  by  an  aqueous  solution  of  iodine.  The  grains  of  amylo- 
dextrin are  from  2  to  10  /a  in  diameter,  and  do  not  appear  to 
contain  even  a  nucleus  of  starch.  They  have  usually  some- 
what the  form  of  a  rod,  and  are  often  curved  or  coiled ;  less 
often  they  are  roundish  or  disc-shaped ;  they  do  not  usually 
exhibit  any  evident  stratification. 

Ohemical  composition. — ^Nutmegs  contain  from  2  to  8  per 
cent,  of  volatile  oil,  25  to  30  per  cent,  of  fat,  starch,  protein 
compounds,  &c.  The  most  volatile  portion  of  the  oil,  after  treat- 
ment with  sodium,  was  found,  hy  Cioez,  to  be  a  leBvogyre  hy- 
drocarbon, C^°H^®,  having  the  odour  of  the  nut,  and  boiling  at 
165®  C.  It  is  the  myrUticene  of  GHadstone,  who  named  the  oxy- 
genated portion  myristicol^  C*^^*0  ;  this  is  dextrogyre,  boils  at 
224®  C,  and  does  not,  like  menthol  and  carvol,  yield  a  crystalline 
compound  with  H^Sw  The  nutmeg  camphor  of  John,  or  myristicin 
of  Ghnelin,  which  separates  sometimes  on  standing,  was  ascer- 
tained by  Fliidciger  to  be  myristic  acid.  From  the  expressed 
oil  of  nutmeg  or  nutmeg  butter,  cold  alcohol  dissolves  about 
6  per  cent,  of  volatile  oil  and  24  per  cent,  of  fat,  accompanied 
by  brown-yellow  resinous  matter,  which  has  not  been  further 
examined.  The  remaining  pulverulent  white  fat  is  mytnatm, 
e*H*(C**H:"0')  •,  which  crystallizes  from  hot  alcohol  or  ether 
and  fuses  at  31°C.  Heintz  found  the  melting-point  of 
myristic  acid  to  be  53*8®C.  Schmidt  and  fioemer  found  3  to  4 
per  cent,  of  free  myristic  acid,  with  a  little  stearic  acid. 
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The  most  important  (xmstitnent  ol  maoe  is  the  volatile  oil 
which  is  present  to  the  amount  of  about  8  per  cent.,  but 
oocaeionallj  as  much  as  17  per  cent,  may  be  obtained. 
{Phannacoffrai^ia.)  Sehacht  found  it  to  consist  mainly  of  a 
teipeoe,  C'**!!^*,  called  macene^  which  yields  a  erystsdlizablo 
compound  with  hydrochloric  acid  gas,  and  appears  to  be  r^ted 
to,  but,  by  Koller,  considered  identical  with,  the  myristksene  of 
oil  of  nutmeg.  The  oxygenated  p<R*tioin  of  the  volatile  ofl 
is  still  less  known  than  the  terpene.  Henry  found  red  fat 
soluble,  and  yellow  fot  insoluble,  in  aloohcd,  but  the24'5  per  cent, 
residue  obtained  by  Fliickiger  (Phckrn^cographia)  with  boiling 
ether  and  drying  at  100^  0.  appeared  to  have  consisted  solely  of 
resin  and  semi-rescnified  volatile  oil.  The  same  author  obtained 
with  alcohol  1  04  per  cent,  ci  uncrystallizable  sugar,  and  with 
hot  water  1-8  per  cent,  of  a  body  which  turned  blue,  and  after 
drying  reddish-violet,  with  iodine,  and  is  probably  intermediate 
between  starch  and  mucilage.  {Kationcd  IKsp.}  J.  Semmler 
(Berichte,  23,  1803)  has  iscdated,  by  fractional  distillatzon  from 
mace  or  rather  nutmeg  oil,  a  body  possessing  the  peculiar  odour 
of  mace,  which  he  calls  mip-isticin,  and  which  has  the  oompositioQ 
represented  by  C^'H**0*.  The  correctness  of  the  formula  was 
controlled  by  the  preparation  at  a  bromine  derivative  dihrom- 
myristioin,  C'*H'*Br»  0%  which  mdts  at  105^  C. 

According  to  Wamecke,  powdered  nutmegs  yidfd  41  "25  per 
cent,  of  fat  when  boiled  for  two  hours  in  a  reflux  condenser 
with  benzol,  and  the  dried  residual  powder  gives  3' 77  per  cent, 
of  ash.  Mace  yields  1*39  per  cent,  of  ash,  and  aft^  removal 
of  30-13  per  cent,  of  fat,  2*74  per  cent. 

Toxicology. — The  narcotic  effects  of  nutmegs  noticed  by  the 
old  Mahometan  physicians  have  been  confirmed  by  Bontius, 
Bumphius,  Lobel,  Schmid  aud  Oullen,  aud  more  recent  experi? 
ments  upon  man  and  animals  agree  in  showing  that  they 
have  a  narcotic  and  intoxicating  action.  In  a  case  related  by 
Cullen,  two  drachms  of  powdered  nutmegs  produced  drowsiness, 
which  gradually  increased  to  complete  stupor  and  insensibility. 
The  patient  continued  for  several  hours  alternately  delirious 
and  sleeping,  but  ultimately  reciovered. 
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Commerce. — Value,  Re.  1-4-0  to  Re. ,  1-8-0  per  lb.  The  nut- 
megs imported  into  India  run  from  100  to  130  to  the  pound;  the 
larger  seeds  never  make  their  appearance  in  this  market.  In- 
deed the  native  retail  dealers  prefer  small  seeds,  as  they  buy  by 
weight  and  sell  by  number. 

MYRISTICA  MALABARICA,  Lamk. 
Fig.— Bedd.  Fl.  Sylv.y  t.  269 ;  Rhepde,  Hort.  Mai  iv.,  t  5. 
Hab. — Concan,  Canara,  N.  Malabar.     The  seed  and  ariUus. 

Vernacular. — Ran-jaiphal,  Rimphal  {Mar,)j  Panam-palka 
{Mah).     The  Mace — Rimpatri  (Jfar.,  Ouz.), 

History,  Uses,  &C. — This  drug  does  not  appear  to  have 
been  known  to  the  older  Hindu  and  Mahometan  medical  writers, 
but  the  following  extract  from  the  Makhzan-el-Adwiya  seems 
to  apply  to  it.  Speaking  of  true  nutmegs,  the  author  says : — 
*  Latterly  the  English  have  discovered  a  kind  of  nutmeg  in 
Southern  India,  which  is  longer  than  the  true  nutmeg  and 
softer,  but  is  much  inferior  to  it  in  oiliness,  odoup,  and  medicinal 
properties."    {Makhzan,  article  "  Jouz-baunra.'') 

ItistheiVtio?  myristicamas  of  Clusius,  and  the  Panam-paka  of 
Rheede,  who  says  that  the  Turkish  and  Jewish  merchants  use 
the  nutmegs  and  mace  for  adulteration.  Rumphius  (i.,185) 
notices  it  under  the  name  of  Mannetjes-nooten,  and  states  that  it 
is  used  by  the  Javanese  and  Malays  as  a  remedy  for  headache  and 
as  an  aphrodisiac,  and  is  worn  round  the  neck  as  a  protection 
from  boils.  It  is  also  used  by  the  lodians  in  Amboyna,  com- 
bined with  opium  and  roasted  unripe  plantains,  in  dysentery. 

According  to  the  editor  of  the  Pharmacopoeia  0/  India,  the 
seed  is  used  medicinally  in  the  Madras  Presidency;  it  yields, 
when  bruised  and  subjected  to  boiling,  a  considerable  quantity  of 
concrete  oil,  analogous  to  expressed  oil  of  nutmeg,  which  is  said 
to  be  an  efficacious  application  to  indolent  ulcers,  allaying  pain 
and  establishing  healthy  action.  An  ointment  may  be  made  by 
melting  it  with  sweet  oil.  The  seeds  are  used  for  similar  pur- 
poses in  Bombay  in  the  form  of  a  lep,  and  the  oil  is  also  extracted. 
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Becently,  the  arillus^  under  the  name  of  *  Bombay  mace^*  has 
made  its  appearance  in  the  European  markets,  for  the  purpose 
of  adulterating  true  maoe.  (Confer.  A,  Tschirch  in  PhartMiceut. 
Zeitungy  1881,  No.  74.)    In  Bombay  it  is  used  as  a  spice. 

Description. — M.  malabanca  bears  an  oblong,  tawny, 
hairy  fruit,  2^  to  3  inches  long,  with  a  lucumose  arillus,  the 
lobes  of  which  are  twisted  and  folded  into  a  cone  at  the  top, 
and  are  longer  and  thinner  than  those  of  true  mace.  The 
arillus  is  of  a  dark  brownish-red  colour,  and  on  the  inside  has 
adhering  to  it  a  thin  papery  membrance  of  a  light-brown  colour. 
The  shell  is  hard  and  brittle,  and  contains  an  elongated  kernel 
resembling  a  nutmeg,  and  from  1 4  to  2  inches  long ;  when  cut 
in  two  it  is  seen  to  have  the  same  ruminated  structure,  but  the 
odour  is  fruity,  with  hardly  any  aroma.  Similarly,  the  mace 
is  deficient  in  odour  and  flavour. 

Microscopic  structure. — The  epidermal  cells  of  the  arillus  are 
radially  elongated,  narrow,  and  twice  as  high  as  those  of  true 
mace,  which  are  tangentially  elongated ;  their  walls  show  the 
cellulose  reaction  with  iodine  and  sulphuric  acid,  and  with  chlo- 
ride of  zinc  and  iodine  swell  and  turn  faintly  blue.  The  oil 
cells  are  very  numerous,  located  near  the  epidermis  on  both 
sides,  often  close  together  in  groups  of  two  or  three,  oval  in 
shape,  somewhat  radially  elongated,  and  contain  a  dark-yellow, 
usually,  resinified  oil,  frequently  also  a  brownish  resin.  {A. 
Tschirch.)  The  external  covering  of  the  seed  is  formed  by  the 
compressed  cells  of  the  endopleura,  and  is  thicker  than  that  of 
the  true  nutmeg ;  the  processes  which  penetrate  the  albumen 
are  composed  of  very  large  cells  loaded  with  a  viscid  reddish- 
brown  substance^  which  has  an  astringent  and  somewhat  aoid 
taste.  The  albumen  is  composed  of  large  cells  loaded  with 
starch ;  some  of  the  cells  and  their  contents  are  of  a  reddish- 
brown  colour.    There  is  no  crystalline  fat  visible. 

Toxicology. — ^Rumphius  relates  that  in  1683  a  minister  of 
Amboyna  was  given  by  his  wife  three  roasted  nuts,  in  mistake 
for  nutmegs,  to  cure  a  chronic  diarrhoa ;  in  a  few  hours  he 
.became  giddy,  making  strange  gestures  and  talking  wildly,  nor 
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did  he  get  any  relief  until  he  had  taken  several  cups  of  tea  and 
been  blooded.  He  then  slept  profoundly  and  perspired  very 
freely.  On  waking,  no  bad  effects  remained,  and  the  diarrhcea 
had  ceased.  Bumphius  remarks  that  if  he  had  taken  three  real 
nutmegs,  he  would  have  suffered  much  more. 

Commence. — Rampatri  is  now  worth  about  Rs.  10  per  maund 
of  37  i  lbs. ;  formerly  it  was  much  cheaper.  The  nutmegs  fetch 
Bs.  2  per  maund  of  37^  lbs.  According  to  Dr.  Hefelmann,  the 
adulteration  of  powdered  mace  in  Germany  generally  consists 
in  the  addition  of  Bombay  mace,  or  of  other  vegetable  material 
(leguminous  fruits)  coloured  with  turmeric.  The  presence  of 
the  latter  is  shown  by  the  presence  of  starch  cells  which  are  not 
present  in  mace.  Bombay  mace  may  be  detected  by  boiling  the 
suspected  sample  with  alcohol  and  filtering  through  a  white 
filter ;  in  the  case  of  pure  mace,  tl^  filter  is  stained  a  faint 
yellow,  but  in  the  presence  of  Bombay  mace,  the  filter,  especially 
the  edge,  is  coloured  red.  Another  more  delicate  test  is  to 
add  Goulard's  extract  to  the  alcoholic  filtrate ;  with  pure  mace 
only  a  white  turbidity  is  occasioned,  but  when  Bombay  mace 
is  present,  a  red  turbidity  is  obtained.  The  reaction  given  by 
turmeric  is  similar,  but  it  may  be  distinguished  from  that  of 
Bombay  mace  in  the  following  manner : — A  strip  of  filter 
paper  is  saturated  with  the  alcoholic  solution,  the  excess  of 
fluid  removed,  and  the  strip  drawn  through  a  cold  saturated 
solution  of  boric  acid ;  when  Bombay  mace  is  present,  the  paper 
remains  unchanged,  but  in  the  presence  of  turmeric  it  turns 
orange-brown.  If  a  drop  of  potassium  hydrate  solution  is  now 
placed  on  the  strip  of  paper,  it  causes  a  blue  ring  if  turmeric 
is  present,  and  a  red  ring  if  the  adulterant  is  Bombay  mace,— 
{Pharm.  Zeit.,  1891,  122.) 

LAURINEJE. 
CINNAMOMUM  CAMPHORA,  ITees. 

Fig. — Bentl.  and  Trim.,  t.  222  ;  Woodt).  Med.  Bot.,  t.  236; 
Nees,  t.  130 ;  Berg,  et  8ch.,  t.  10,  <?. ;  Wight  Ic,  1. 1818.  Cam- 
phor  (JEng.),  Camphre  (Fr.). 
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Hab. •— China,  Japan.    Camphor  and  Oil  of  Camphor. 

Vernacular. — Kaffir  (Hind.)^  Karppdram,  Shfidan  (Tarn.), 
Karpuram  (r<?/.,  Af(T/i),Karpura(Oa«.;,  Kapfir,  Kdphdr(Be«^.), 
Kapdr  (Mar.,  Ouz.}. 

History,  Uses,  &C* — As  has  been  already  mentioned 
(see  article  "  Dryobalanops ''),  Sanskrit  writers,  under  the  name 
of  Karpura,  speak  of  two  kinds  of  camphor,  Pakva  and  Apakva. 
It  is  generally  supposed  that  the  former  term,  which  means  pre- 
pared by  the  aid  of  heat,  refers  to  ordinary  commercial  camphor 
obtained  from  the  wood  of  C.  Camphora.  The  researches  of 
Fliickiger  and  Hanbury  show  that  the  only  camphor  known  in 
early  times  was  that  found  in  the  trunk  of  J)ryohalano2)8  aromafiea. 
Early  Chinese  writers  only  speak  of  C.  Camphora  as  producing 
a  valuable  wood,  and  we  have  no  information  as  to  the  date  of 
the  first  extraction  of  camphor  from  it.  Garcia  d*Orta,  who 
wrote  at  Goa  about  the  middle  of  the  sixteen  century,  was  well 
acquainted  with  both  kinds  of  camphor,  and  mentions  that  the 
China  camphor  is  the  only  kind  exported  to  Europe.  The 
medicinal  uses  to  which  camphor  is  put  in  the  East  have  been 
already  noticed  under  '*  Dryobalanops.*'  With  the  exception  of 
a  small  quantity  of  refined  camphor  imported  from  Japan,  the 
bulk  of  the  drug  used  in  India  is  imported  in  the  raw 
state  and  resublimod  in  the  country.  The  process  of  resub- 
limation  is  a  peculiar  one,  the  object  being  to  get  as  much 
interstitial  water  as  possible  into  the  camphor  cake.  The 
vessel  used  is  a  tinned  cylindrical  copper  drum,  one  end 
of  which  is  removable;  int©  this  is  put  14  parts  of  crude 
camphor  and  2\  parts  of  water ;  the  cover  is  then  luted  with  clay, 
and  the  drum  being  placed  upon  a  small  furnace  made  of  clay,  is 
also  luted  to  the  top  of  the  furnace.  In  Bombay  four  of  these 
furnaces  are  built  together,  so  that  the  tops  form  a  square 
platform.  The  sublimation  is  completed  in  about  three  hours  ; 
during  the  process  the  drums  are  constantly  irrigated  with  cold 
water.  Upon  opening  them  a  thin  cake  of  camphor  is  found 
lining  the  sides  and  top ;  it  is  at  once  removed  and  thrown  into 
cold  water.     Camphor  sublimed  in  this  way  is  not  stored,  but 
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distributed  at  once  to  the  shopkeepers  before  it  has  time  to  lose 
weight  by  drying.  It  is  sold  at  the  same  price  as  the  cfude 
article,  the  refiner's  profit  being  derived  from  the  introduction 
of  water.  Experiments  by  Clautrian  {Berichte,  xxiv.,  2612) 
have  proved  that  camphor  possesses  considerable  hygroscopic 
properties  which  are  not  shared  by  thymol.  40  grains  of  cam- 
phor will  absorb  '054  gram  of  water  from  air  saturated  with 
aqueous  vapour  at  16°C.  The  absorption  of  moisture  by  cam- 
phor would  appear  to  be  a  purely  physical  phenomenon.  Both 
China  and  Japan  crude  camphor  is  imported  into  Bombay, 
but  the  latter  is  preferred,  as  it  is  cleaner.  From  Japan  is 
also  imported  refined  camphor  in  large  square  cakes  an  inch 
and  a  half  thick,  with  a  hole  in  the  centre ;  it  is  nearly  equal 
in  quality  to  that  refined  in  Europe.  The  method  of 
obtaining  crude  camphor  in  Japan  will  be  found  fully  described 
by  H.  Oishi  in  the  Journ.  8oc.  C/iem  lud.,  1884,  p.  353.  Cam- 
phor is  largely  used  in  India  in  performing  the  drii  (arrrrft),  a 
ceremony  performed  in  adoration  of  some  god  by  waving,  in  a 
circle  before  the  image,  a  platter  containing  a  five-wicked  burn- 
ing lamp,  flour,  and  incense ;  the  lamp  being  fed  with  camphor. 
The  same  rite,  only  substituting  a  bridegroom  for  the  idol,  is 
called  arta^  and  is  performed  on  the  arrival  of  the  bridegroom 
at  the  house  of  the  bride.  In  Sanskrit  this  light  is  called 
•TOI^  (aratrika). 

Description. — Crude  China  camphor  is  in  small  dirty- 
white  or  brown  grains,  more  or  less  moist  from  the  presence  of 
water ;  it  arrives  in  tin-lined  boxes  which  hold  one  quintal. 
Crude  Japan  camphor  is  also  in  grains,  which  often  adhere 
together  in  masses  ;  it  is  dry  and  often  quite  free  from  dis- 
coloration ;  sometimes  it  has  a  pinkish  tinge.  It  is  imported 
in  double  butts. 

Refined  Japan  camphor  is  imported  in  tin-lined  cases,  which 
hold  about  90  lbs.  Bombay  refined  camphor  is  in  porous  cakes 
a  quarter  of  an  inch  thick,  and  contains  much  water.  Owing 
to  the  method  of  preparation  already  described,  the  cakes  have 
mo  particular  form. 
III.— 26 
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Chemical  compositimi. — Camphor,  C*®H**0,  by  treatment  with 
various  reagents,  jdelds  a  number  of  interesting  products :  thus, 
when  repeatedly  distilled  with  chloride  of  zinc  or  anhydrous 
phosphoric  acid,  it  is  converted  into  Cynieiie  or  Cpnol,  C***H**, 
a  body  contained  in  many  essential  oils,  or  obtainable  therefrom. 
Camphor,  and  also  camphor  oil,  when  subjected  to  powerful 
oxidising  agents,  absorbs  oxygen,  passing  gradually  into 
crystallized  Camphoric  acid,  C*^H"0*  or  C'H'*  (COOH)",  water 
and  carbonic  acid  being  at  the  same  time  eliminated.  Many 
essential  oils,  resias,  and  gum-resins  likewise  yield  these  acids 
when  similarly  treated.  By  means  of  less  energetic  oxidizers, 
camphor  may  be  converted  into  Oxy^camphory  C***H"0',  still 
retaining  its  original  odour  and  taste.  ( Pharmacographia, )  For 
a  full  account  of  the  reactions  of  camphor  and  its  derivatives,  the 
reader  is  referred  to  Watta^  Diet,  of  Chem.,  2nd  Ed.,  Vol.  I., 
p.  669.    The  constituents  of  camphor  oil  found  up  to  the  present 


are:— 

Boiling  point. 

Constituent. 

Formula. 

158^—162° 

Pinene. 

CIO  H»« 

170*^ 

Phellandrene. 

QIC  Hia 

176° 

Cineol. 

QioHiao 

180° 

Dipentine. 

CIO  gie 

204° 

Camphor. 

CioH'60 

215°— 218° 

Terpineol. 

CioH»70H 

232° 

SafroL 

CioH»oO^ 

248° 

Eugenol. 

CioH»«0« 

274° 

Sesquiterpene. 

C14  H** 

ToxicoIogy.—'lnstsLJicQS  of  poisoning  by  camphor  are  rare, 
and,  as  far  as  we  are  aware,  no  cases  have  been  reported  on 
by  Chemical  Examiners  in  India.  In  large  doses  camphor 
causes  excitement  and  delirium  with  dilated  pupils  and  some- 
times convulsions.  The  mucous  membrane  of  the  stomach 
may  be  inflamed,  but  characteristic  lesions  appear  to  be 
absent. 

Commerce.— The  crude  camphor  of  commerce  is  largely  manu- 
factured in  Central  China,  Formosa,  and  Japan,  and  is  exported 
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from  Canton  in  chests  lined  with  lead  or  tinned  iron  weighing 
about  1  cwt.  each,  and  from  the  Japan  ports  in  double  tubs 
which  contain  about  the  same  quantity.  The  imports  into 
India  have  an  average  annual  value  of  seven  lacs  of  rupees. 
Befined  camphor  from  Europe  now  forms  an  important  item 
in  these  imports,  and  some  years  ago  refined  camphor  was 
also  imported  from  Japan,  but  lately  it  has  disappeared  from 
the  market.  The  price  of  camphor  in  India  is  now  regulated 
by  the  European  market^  and  of  late  has  been  extremely 
variable. 

CINNAMOMUM  CASSIA,  Blume. 

Fig. — Bentl.  and  Trim.,  t.  223.  China  cinnamon.  Cassia 
(Eng,),  Cannelle  de  Chine  (Fr.). 

Hab. — China.     The  bark  and  essential  oil. 

Vernacular. — Darchini  {Jlind.),  Dalchini  (Beng.,  Mar.,  Guz.), 
Lavanga-pattai  (Tam.,  TeL,  Mai.),  Lavanga-patte  (Oan,). 

History,  UseSy  &C. — Cinnamon  and  Cassia  are  men- 
tioned  as  precious  odoriferous  substances  in  th(j  Mosaic  writ- 
ings and  by  Theophrastus  and  many  other  writers  of  antiquity. 
The  Greek  names  Kwvaii»fiov  and  Kaaria  or  Kaaaia  are  derived  from  the 
Phoenician,  and  are  the  same  as  those  used  by  the  Hebrews. 
From  GKilen  we  learn  that  these  two  spices  were  of  a  similar 
nature,  but  that  cassia  was  inferior  to  cinnamon.  It  is  im- 
possible to  say  for  certain  what  these  substances  were,  but  it 
seems  probable  that  KiwayMyMv  was  Chinese  cassia,  and  ^curia  the 
bark  of  the  Indian  cinnamon  trees.  Dioscorides  describes 
several  varieties  of  cinnamon  and  cassia,  and  we  know  that 
several  very  distinct  varieties  of  Cinnamon  bark  are  still  sold  in 
Indian  bazars.  That  Ceylon  cinnamon  was  not  known  to  the 
ancients  appears  to  be  certain,  as  the  sacred  books  and  old 
records  of  Ceylon  make  no  mention  of  that  spice,  and  when  the 
bark  began  to  be  collected  in  the  island  is  unknown.  Kazwini 
in  the  13th  century  is  the  first  writer  who  mentions  it,  and  it 
was  not  cultivated  before  1770. 
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Cassia,  under  the  name  of  Kiceij  is  mentioned  in  the  earliest 
Chinese  herbal,  said  to  haye  been  written  2700  B.C.,  and  also 
in  the  Chinese  classics.  In  the  Hei-yao-pen-tsao,  written  in  the 
8th  century,  mention  is  made  of  Tien-chu-ktceL  Tien-chuis  the 
ancient  name  for  India.     (P/iarviacof/raphia,) 

The  bark  of  several  species  of  cinnamon  growing  in  differ- 
ent parts  of  India  was  known  to  the  ancient  Hindus  as 
Tvach,  *'bark,"  Guda-tvach,  ''sweet,"  or  "sugar  bark," 
and  the  trees  producing  it  as  Tvak-sfira,  "having  excellent 
bark,"  and  Tvaksvadvi,  "having  sweet-bark."  The  aboriginal 
tribes  still  scrape  the  bark  from  these  trees  and  use  it  to 
season  their  food,  and  have  probably  done  so  from  prehistoric 
times. 

The  Arabians,  through  whose  hands  most  of  the  cinnamon  of 
the  ancients  reached  Europe,  called  the  spice  Kirfat-ed-ddrsini, 
or  more  shortly  Kirfah  (the  barkjw^r  exec  Hence),  ^nd  it  is  curious 
to  observe  that  the  same  word  in  the  corrupted  form  of  Kalfah  is 
still  the  commercial  name  of  Malabar  cassia  in  Bombay.  Dar- 
sini  is  the  Arabic  form  of  the  Persian  Ddrchini,  and  signifies 
"China  tree,'*  ddr  being  an  old  Persian  name  for  a  tree;  it  is 
therefore  probable  that  the  Arabs  first  obtained  the  spice  from 
the  Persians  by  the  overland  route  from  China.  The  same  name 
is  still  current  in  India  for  Chinese  cinnamon,  whereas  the 
Indian  bark  is  properly  called  Taj,  a  word  derived  from  the 
Sanskrit  Tvach,  although  in  popular  language  Dalchini  and  Taj 
are  loosely  applied  to  any  kind  of  cinnamon.  Ibn  Sina  follows 
Dioscorides  in  his  description  of  the  diflEerent  kinds  of  cinnamon 
(dcirsini)  and  cassia  {salikheh),  but  later  Mahometan  writers  are 
better  informed,  and  are  evidently  well  acquainted  with  the 
difference  between  Ceylon  cinnamon,  China  cassia,  and  Indian 
cassia.  Haji  Zein  (1368),  speaking  of  Darchini,  says  "the  best 
is  that  which  comes  from  Ceylon";  concerning  Salikheh,  he 
says: — "It  is  what  they  call  cassia  (t^*i),  and  is  the  bark  of  a 
tree  called  Salkh ;  there  are  several  qualities,  the  best  is  of  a 
reddish  colour,  thick,  and  a  little  bitter  to  the  taste,  astringent ; 
when  broken  it  has  a  fracture  like  China  rhubarb,  it  is  in  long 
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folded  sticks  with  a  small  .central  hollow  like  kirfah;  that  which 
is  dark-coloured  is  bad."  Of  Kirfah  he  says,  '*it  has  not  the 
sweetness  of  China  cinnamon,  and  tastes  like  cloves."  In 
Southern  India  cassia  is  called  '*  clove-bark  "  in  several  of  the 
vernaculars. 

The  author  of*the  Makhzan  remarks: — "From  Ceylon  to 
the  Dekhan  the  quaKty  of  the  cinnamon  grown  gradually 
deteriorates,  the  bark  getting  thick  and  mucilaginous." 

For  the  history  of  cinnamon  and  cassia  in  Europe,  we  woidd 
refer  our  readers  to  the  Phatfnacographia,  where  much  interesting 
information  will  be  found. 

Cassia  and  cassia  oil  imported  from  China  are  used  medicin- 
ally in  India  in  much  the  the  same  manner  as  they  are  in 
Europe.  Ceylon  cinnamon  is  not  an  article  of  commerce 
in  India. 

Description. — Chinese  cassia  arrives  in  Bombay  packed  in 
boxes,  which  are  covered  with  matting.  Each  box  contains 
about  60  lbs.  The  bark  is  tied  up  in  bundles  with  strips  of 
bamboo,  which  weigh  about  1  lb.  each.  The  greater  portion 
of  each  bundle  consists  of  single  quills  of  a  light-brown  colour, 
with  here  and  there  portions  of  the  external  bark  still  attached; 
in  the  centre  of  the  bundle  is  small  collection  of  fragments 
of  bark  and  rubbish.  Cassia  bark  is  thicker  than  true  cinnamon, 
but  has  a  similar  taste  and  odour. 

Micro8copio  structure. — Externally  the  bark  is  furnished  with 
a  suberous  layer.  Within  this  is  a  parenchymatous  portion  in 
which  may  be  seen  an  irregular  zone  of  stony  cells.  The 
remainder  is  mostly  composed  of  b*ber,  in  which  are  situated 
numerous  large  cells  which  contain  the  essential  oil.  Latici* 
f erous  vessels  containing  a  gummy  substance  are  also  present 
in  the  parenchyme. 

Chinese  cassia  oil  is  imported  in  tins,  which  contain  12^ 
catties  each  ;  it  has  a  similar  odour  and  colour  to  oil  of  cinnamon, 
but  is  less  agreeable. 

Chemical  composition. — The  authors  of  the  Pharmacographia 
remark:  "Cassia  bark  owes  its    aromatic    properties  to    an 
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essential  oil,  large  quantities  of  which  are  shipped  from 
Cantoa.  In  a  chemical  point  of  view,  no  difference  can 
be  pointed  out  between  this  oil  and  that  of  Ceylon  cinnamon. 
The  flavour  of  cassia  oil  is  somewhat  less  agreeable,  and,  as  it. 
exists  in  the  less  valuable  sorts  of  cassia,  decidedly  different  in 
aronia'from  that  of  cinnamon.  We  find  the  sp.  gr.  of  a  Chinese 
Qassia  oil  to  be  1"066,  and  its  rotatory  power  in  a  column  50  mm^ 
long,  only  0*1°  to  the  right,  differing  consequently  in  this 
respect  from  that  of  cinnamon  oil. 

"  If  thin  sections  of  cassia  bark  are  moistened  with  a  dilute 
solution  of  perchloride  of  iron,  the  contents  of  the  parenchy- 
matous part  of  the  whole  tissue  assume  a  dingy  brown  colour  ; 
in  the  outer  layers  the  starch  granules  even  are  coloured. 
Tannic  matter  is  consequently  one  of  the  chief  constituents  of  the 
bark ;  the  very  cell- walls  are  also  imbued  with  it.  A  decoction 
of  the  bark  is  turned  blackish- green  by  a  per  salt  of  iron. 

"  If  cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold 
water,  the  clear  liquid  becomes  turbid  on  addition  of  iodine ;  the 
same  occurs  if  a  concentrated  solution  of  iodide  of  potassium  is 
added.  An  abundant  precipitate  is  produced  by  addition  of 
iodine  dissolved  in  the  potassium  salt.  The  colour  of  iodine 
then  disappears.  There  is  consequently  a  substance  present, 
which  imites  with  iodine;  and,  in  fact,  if  to  a  decoction  of 
cassia  or  cinnamon,  the  said  solution  of  iodine  is  added,  it  strikes 
a  bright  blue  coloration,  due  to  starch.  But  the  colour  quickly 
disappears,  and  becomes  permanent  only  after  much  of  the  test 
has  been  added.  We  have  not  ascertained  the  nature  of  the 
substance  that  thus  modifies  the  action  of  iodine  ;  it  can  hardly 
be  tannic  matter,  as  we  have  found  the  reaction  to  be  the  same 
when  we  used  the  bark  that  had  been  previously  repeatedly 
treated  with  spirit  of  wine  and  then  several  times  with  boiling 
ether. 

*' The  mucilage  contained  in  the  gum-cells  of  the  thinner  quills 
of  cassia  is  easily  dissolved  by  cold  water,  and  may  be  precipi- 
tated together  with  tannin,  by  neutral  acetate  of  lead,  but  not  by 
alcohol.  In  the  thicker  barks  it  appears  less  soluble,  merely 
swelling  into  a  slimy  jelly.*' 
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Oil  of  cassia,  like  oil  of  cinnamon,  consists  chiefly  of 
Ginnamic  akhhycky  0«H5(CH)2COB[,  together  wath  a  variable 
proportion  of  hydrocarbons.  The  oil  easily  absorbs  oxygev, 
becoming  thereby  contaminated  with  resin  and  cinnamic  acid, 
C^H^(CH)'^COOH.  In  a  sample  examined  by  Messrs.  Schimmel, 
the  cinnamic  aldehyde  amounted  to  77*7  per  cent.,  the  distilla- 
tion residue  to  5-6  per  cent.,  and  the  cinnamic  acid  to  0*7  per 
cent.  After  one  year's  free  exposure  to  light,  warmth,  and  air, 
the  percentage  of  cinnamic  acid  in  this  oil  had  increased'to  8*5, 
and  of  distillation  residue  to  12 '6,  whilst  the  cinnamic  aldehyde 
had  decreased  to  68*5,  showing  that  the  most  important  change 
in  the  oil  is  the  conversion  of  cinnamic  aldehyde  into  cinnamic 
acid,  and  a  slight  increase  of  resinous  matter,  to  the  extent  of  a 
few  per  cents.,  namely,  of  one  part  of  the  7  per  cent,  increase  of 
the  residue  remaining  after  distillation  at  290®  0.  This  point 
is  of  importance,  as  interested  parties  have  attempted  to  explain 
the  presence  of  30  to  40  per  cent,  of  resin  in  the  commercial  oil 
as  formed  by  a  natural  process.  Messrs.  Schimmel  have  shown 
that  in  good  samples  of  oil,  such  as  the  Cheong  Loong  and  Yan 
Loong  brands,  we  may  expect  to  find  from  6  to  8  per  cent,  of 
soft  distillation  residue,  and  in  adulterated  oils  from  20  to  30  or 
even  40  per  cent,  of  a  hard  residue,  indicating  adulteration  with 
colophony.  E.  Hirschsohn  {Phann,  Zeitsch.  /.  Buss.,  1890)  has 
proposed  the  following  simple  test  for  the  oil : — ^If  to  a  solution 
of  cassia  oil  in  70  per  cent.,  alcohol  in  the  proportion  of  1  :  3  iq 
added,  drop  by  drop,  to  half  its  volume,  a  solution  (saturated  at 
the  temperature  of  the  room)  of  lead  acetate  in  alcohol  of  the 
same  strength,  itshould  show  no  precipitate,  otherwise  colophony 
or  a  similar  resin  is  present.  For  further  information  on 'the 
adulteration  of  this  oil,  the  reader  is  referred  to  the  Berichte  von 
Schimmel  8f  Co.,  Oct.  1890. 

Comtnerce. — The  annual  imports  of  Chinese  cassia  range  from 
about  15  to  20  thousand  cwts.  in  alternate  years.  The  greater 
part  of  it  is  shipped  from  Hong-Kong  to  Bombay,  'some  gofi»  te 
Calcutta,  and  a  very  small  quantity  to  Madras.  TheifoUowing 
tables  show  the  imports  and  re-exports  for  1884-85  :— 
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Imporh. 


wh^Jt"^^.  Q-«'^ 

Valne. 

Country  from 
which  imported. 

Quantity. 

Value. 

Bombay ,., 

Cwts. 

12,308 

2,226 

236 

Rs. 

•2,01,944 

41,460 

4,940 

Aden   , 

Cwts. 

13,557 
1,212 

Rs. 
3 

Bengal 

China 

2,24,805 
23,536 

Madras 

Straits 

Total 

Total 

14,769 

2.48,344 

14,769 

2,48.344 

Re-expoi'ts, 


Preaidenoy  from 
which  exported. 

Quantity. 

Value. 

Country  to 
which  exported. 

Quantity. 

Value. 

BnmhAV 

Cwts. 

4,676 

13 

4 

Rs. 

81,114 

225 

55 

Persia 

Arabia 

Cwts. 

2,786 
<)80 

Rs. 

48,826 
I7n«;i 

Bengal    

Sind 

Turkey  in  Asia 
Other  countries 

Total 

715  i   11,966 
212  ,     3,561 

Total 

4,692 

81,394 

4,692  j   81,394 

—(Dictionary  of  Econ.  Prod  Indi/i,  Vol.  II.,  p.  323.) 

Chinese  cassia  fetches  in  Bombay  from  3^  to  4  annas  the 
pound.  Malabar  cassia  about  Rs.  5  for  the  maund  of  37^  lbs. 
Chinese  oil  sells  for  about  Rs.  2^  per  catty. 

Taj  or  Kalfah,  Indian  cassia  or  cinnamon,  is  chiefly  the 
product  of  0.  Taniahy  and  C.  iners  and  mtidufn,  considered 
by  some  botanists  to  be  only  coarse  forms  of  0.  zet/lanicitm, 
Breyn.  C.  Taniala  is  a  native  of  the  tropical  and  subtropical 
Himalaya  from  the  Indus  to  Bhotan,  and  supplies  the  Taf 
of  the  N.-W.  Provinces,  Punjab  and  Bengal,  whilst  C  inern 
and  nifidum  supply  Southern  and  Western  India.  The  bark  of 
these  trees  occurs  in  flat  or  slightly  quilled  pieces,  is  thicker 
than  the  Chinese  bark  and  of  a  deeper  colour  ;  it  has  a  strong 
cinnamon  odour  and  taste,  but  is  deficient  in  sweetness.  It  is 
now  often  sent  into  the  market,  tied  up  in  bundles,  to  imitate 
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China  cassia,  the  outer  layer  of  the  bark  having  been  to  a  great 
extent  removed  ;  this  is  probably  prepared  for  exportation  as 
cassia  Ugnea*  Some  trees  of  cassia  lignea  are  cultivated  by  the 
Madras  Forest  Department  in  the  Wynaad.  Indian  cassia  may 
readily  be  distinguished  from  the  China  bark  by  its  yielding 
a  glairy  mucilage  when  infused  in  cold  water,  which  gives 
a  ropy  precipitate  with  corrosive  sublimate  and  neutral  acetate 
of  lead,  but  not  with  alcohol. 

No  oil  is  distilled  from  these  barks  in  India. 

Tajpat  or  Tamalpatra^  and  in  Southern  India  only 
Talisha-pattiri»  is  the  leaf  of  the  species  of  CinnaDwmum, 
already  mentioned  as  yielding  Taj  or  Indian  cinnamon.  The 
drug  is  the  TamSli  of  the  Rdja  Nirghanta,  and  is  considered  to 
be  hot  and  light,  and  useful  for  the  expulsion  of  phlegmatic 
and  rheumatic  humors;  it  is  prescribed  in  flatulence  and 
dyspepsia. 

Cinnamon  leaves  are  the  Sizaj-i-Hitidi  of  the  Injdian 
Mahometans,  and  are  much  used  both  as  a  condiment  and 
medicine  in  India.  The  auttor  of  the  Makhzan  describes  them 
as  yellowish,  coriaceous,  ovate-lanceolate  leaves,  with  five  nerves 
extending  from  the  base  to  the  apex,  and  says  that  they  are 
produced  by  a  large  tree  growing  in  the  mountains  of  Sylhet, 
the  bark  of  which  is  used  as  cassia.  He  considers  them  to,  be 
carminative,  stimulant,  diuretic,  diaphoretic,,  lactagogue  and 
deobstruent. 

Description. — The  leaves  vary  a  good  deal  in  size,  the 
largest  are  6  inches  long  or  more,  and  1^  inch  broad,  oblong, 
obtuse-pointed,  entire,  with  three  principal  nerves  and  two 
smaller  ones  which  are  sometimes  quite  marginal ;  the  venation 
between  these  nerves,  which  run  from  base  to  apex  of  the  leaf, 
is  finely  reticulated.  The  leaves  are  of  an  olive-green  colour, 
the  upper  surface  is  polished.  They  have  a  pleasant  odour  like 
a  mixture  of  cloves  and  cinnamon.     Value,  Re.  H  per  37^  lbs. 

According  to  Professor  K  Schmidt  {Chem,  Zeit,  Sept.  26, 1891, 
p.  1376),  the  essential  oil  of  cinnamon  leaves  consists  of  almost 
pure  eugenoly   with   a  little  terpene  and  cinnamic  aldehyde, 
III.— 27 
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while  the  oil  from  the  root  also  contains  eugenol  and  terpene 
together  with  much  safrol  and  benzaldehyde.  Both  of  these 
oils,  therefore,  differ  from  the  essential  oil  from  the  bark,  which 
consists  of  cinnamic  aldehyde  and  terpene. 

Kald   Ndgkesar. — Under  this  name  the  immature  fruit 

of  the  trees  yielding  cassia  is  imported  into  Bombay  from  China 
and  Southern  India. 

Kali  Nagkesar  (known  in  Europe  as  cassia  buds)  consists  of 
a  small  brown  mucronate  berry,  the  size  of  a  grain  of  millet, 
enclosed  in  a  6-partite  calyx  half  an  inch  long,  which  is  articu- 
lated to  a  slender  pedicel ;  the  calyx  and  pedicel  are  of  the  dark- 
brown  colour  of  the  clove,  and  have  a  strong  cinnamon  odour 
and  taste.  The  properties  of  the  spice  would  appear  to  be  the 
same  as  those  of  cinnamon.  Two  kinds  are  found  in  the  Bombay 
market,  Chinese  and  Malabar ;  they  are  used  as  a  spice  by  the 
Mahometans.  Mohideen  Sheriff  says  that  the  native  druggists 
in  Madras  substitute  cassia  buds  for  Nagkesar-ke-phul,  the 
flowers  of  Mesua  ferrea  and  Ochrocarpus  hngifolius ;  the  latter 
drugs  being  never  met  with  in  the  bazars.  For  an  account  of 
the  use  of  the  Chinese  buds  as  a  spice  in  Europe  from  the  1 4th 
century  up  to  the  present  time,  see  Pharmacographia^  2nd  Ed., 
p.  533.     Hamburg  in  1876  imported  1,324  cwts.  \0p.  cit) 

Pishin-puttai  (Gum-bark),  Several  mucilaginous  barks 
are  sold  and  used  under  this  name  in  Southern  India.  Mohideen 
Sheriff  refers  the  Madras  drug  to  Tetranthera  Rozburghii  (see 
next  article).  A  specimen  supplied  by  Dr.  Mootoosawmy  from 
Tanjore  had  a  very  pleasant  and  lasting  aroma,  and  appeared  to 
belong)  to  an  arboreous  cinnamon,  It  is  used  for  its  muci* 
laginous  and  demulcent  properties  in  medicine,  and  also  by 
Mahomedan  perfumers  for  making  incense  or  flavouring-sticki 
("Samburany-vathe")  from  the  powdered  bark.  We  have 
also  received  three  other  drugs  of  this  name  from  Travanoore, 
One  was  a  thick  red  fibrous  bark  like  that  of  a  Litsaea,  and  was 
an  article  of  trade  among  sugar  and  jagary  makers  on  the 
Western  Coast.  The  second  was  a  lighter  coloured  bark  and 
quite  free  from  odour  and  taste ;  this  was  recognised  as  Kydun 


LAURINEJS.  211 

ealyoina.  The  third  sample  was  sent  by  the  Conservator  of 
Forests  for  Travancore,  who  supposed  it  to  be  from  a  species  of 
Cordia.  It  was  light  coloured,  very  fibrous  and  free  from  odour 
and  taste,  and  is  used  in  native  medicine  in  the  State  under  its 
Malyalim  name  avi-tholi.  Mucilaginous  barks  are  largely  em- 
ployed in  India  by  arrack  makers  in  regulating  the  fermentation 
of  toddy  and  precipitating  albuminous  matters. 

The  Tanjore  pkhin-puttai  gave  no  reaction  indicating  the 
presence  of  an  alkaloid,  but  the  red  bark  from  Travancore  gave 
marked  reactions  for  laurotetanine, 

LITSiEA  SEBIFERA,  Pers. 

Fig.— Bot.  Reg.,  L  893  ;  Boxb.  Cor.  PI.  it.,  t.  147.  8yn. : 
Tetranthera  laurifolia,  Jacq. 

Hab. — Throughout  the  hotter  parts  of  India.     The  bark. 

Vernacular. — Maida-lakri  {RinA.)^  Mushaipp^-yetti,  Maida- 
lakti  (Taw.),  Naramamidi,  Meda  {Tel.),  Kukur-chita  (Beng.), 
M^a-lakadi  (Mar.),  Maeda-lakari  {Chuz.), 

History,  Uses,  &C. — We  have  been  unable  to  trace 
the  history  of  the  use  of  this  bark  as  a  medicine.  It  is  one  of 
the  best  known  and  most  popular  of  native  drugs,  being  used 
internally,  on  account  of  its  demulcent  properties,  in  diarrhoea 
and  dysentery,  and  externally  as  an  emollient  application  to 
bruises,  &c.  Maida-lakri,  as  far  as  we  know,  is  not  men- 
tioned by  Sanskrit  writers,  but  from  the  vernacular  names  it 
would  appear  to  be  used  as  a  substitute  for  the  Meda  of  the 
ancient  Hindu  physicians,  one  of  the  Aahtavarga,  and  unknown 
to  the  modern  Hindus.  In  Bengal  Asvagandha  is  used.  In 
Mahometan  works  it  is  briefly  noticed  under  the  names  of 
Maghath'i-Hindi  and  Kilz.  The  author  of  the  Makhzan-el- 
Adwiya  states  that  it  has  the  same  essential  properties  as 
Maghath,  being  resolvent,  astringent,  and  a  nervine  tonic  useful 
in  paralysis.  It  woidd  appear  then  to  have  been  adopted  by 
Mahometan  physicians  in  India  as  a  substitute  for  an  Arabian 
drug  called  Maghath,  the  botanical  source  of  which  is  imcertain. 
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L.  sebi/era  is  called  Min  by  the  Maratha  peasantry,  from  the 
resemblance  of  its  globular  fruit  to  a  com  of  black  pepper. 
The  seed  is  oily  and  yields  a  solid  white  fat.  The  leaves  have 
a  pleasant  odour  of  cinnamon. 

Description.— -The  bark  varies  in  thickness  from  ^  to 
^^  of  an  inch ;  externally  it  has  several  layers  of  whitish, 
scabrous,  corky  tissue,  the  remaining  portion  is  of  a  chocolate 
brown  colour.  The  odour  is  feebly  balsamic;  when  placed  in 
water  it  afiPords  a  large  quantity  of  bland  mucilage,  having  a 
faint  agreeable  aroma.  If  the  bark  is  old,  the  aroma  disappears, 
but  the  mucilaginous  qualities  remain  unimpaired. 

The  parenchyma,  which  is  chiefly  composed  of  mucilage  cells, 
contains  abundance  of  reddish-brown  colouring  matter.  There 
is  a  zone  of  stony  cells,  but  no  distinctive  characteristics. 

Chemical  cotnposition. — This  bark,  an  authentic  specimen  of 
which  was  supplied  by  Mr.  HolUngsworth  of  the  Madras  Medi" 
cal  College,  gave,  on  an  air-dried  sample,  4'6  per  cent,  of  ash, 
and  14*2  per  cent,  of  alcoholic  extract,  affording  very  strong 
reactions  with  alkaloidal  tests.  On  separating  the  alkaloid  it 
was  foimd  to  agree  with  the  characters  of  Laurotetanine,  an 
alkaloid  which  has  been  discovered  by  M.  Greshoff  in  three 
species  of  Litsaea  in  Java,  and  in  several  other  plants  of 
the  natural  order  Laurineae.  Laurotetanine  is  crystalline,  and 
has  a  strong  tetanic  action  on  animals ;  it  is  sparingly  soluble 
in  ether,  more  readily  in  chloroform.  It  is  precipitated 
by  sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  potash  or  soda,  and  is  precipitated 
by  the  usual  alkaloidal  reagents.  It  gives  a  dark  indigo-blue 
coloration  with  Erdmann's  reagent,  a  pale  rose- red  with  pure 
sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  A 
base,  which  seems  to  be  identical  with  laurotetanine,  is  also 
found  in  the  varieties  of  Tetrant/iera,  Notophcebe,  Apet'ula, 
Actinodaphne  and  Illigera  pukhra*  It  is  also  possible  that 
Laurotetanine  is  the  alkaloid  discovered  in  1886  by  Eijkman 
in  Haasia  squarrosa,  Z.  et  M.  (Meded.  uit  S* Lands  Plantentuin, 
vii.,  p.  77-101.) 
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Cmnmerce, — The  bark  is  largely  collected  in  the  Central 
Provinces^  and  comes  to  market  in  large  half  quills  from  one 
to  two  feet  in  length  and  two  to  three  inches  in  diameter.  As 
met  with  in  the  retail  shops^  it  is  generally  broken  into  small 
pieces  a  few  inches  in  length.  Value,  Rs.  6  per  maund  of 
41  pounds. 

Litssea  StOCksii,  Hook,/,,  in  Marathi  Pvsi,  is  a  tree  of 
the  hilly  districts  of  the  Concan  and  Canara;  when  in  fruit 
its  scarlet  berries  make  it  a  conspicuous  object.  A  cold  infusion 
of  the  leaves  is  mucilaginous,  and  is  used  in  irritation  of  the 
bladder  and  urethra.  The  oil  of  the  seeds,  Pisa-taila,  is  used 
as  an  application  to  sprains  and  itch. 

Description. — Leaves  4  to  6  inches,  penninerved,  coria- 
ceous, oblong-lanceolate  or  oblanceolate,  rarely  obovoid  acute 
or  acuminate,  glaucous  beneath,  greenish  above  with  impressed 
nerves,  petiole  4  to  i  inch.  Berries  apiculate,  scarlet,  about 
the  size  and  shape  of  a  small  acorn,  pulp  yellow,  seed  brown, 
polished,  oblong,  testa  thin,  brittle ;  kernel  oily,  white,  the  cut 
surface  turning  red  on  exposure  to  the  air ;  taste  aromatic, 
pungent  like  cubebs ;  the  expressed  oil  solidifies  into  a  white 
solid  fat;  as  prepared  by  the  natives  it  has  a  reddish  colour, 
due  to  admixture  of  resinous  matter.  The  bark  and  leaves  are 
mucilaginous  and  not  aromatic. 

Chemical  composition, — The  dried  and  powdered  red  fruits  of 
this  tree  yielded  to  ether  31*6  per  cent,  of  extract  consisting 
mainly  of  crystalline  fats.  Petroleum  ether  separated  this 
extract  into  a  soluble  fatty  portion,  and  an  insoluble  neutral 
reddish  resin.  The  petroleum  ether  solution  left  on  eva- 
poration some  fatty  acids  melting  at  39®  and  solidifying 
at  35®,  but  which,  on  crystillization  from  boiling  alcohol 
and  pressure  between  filtering  paper,  afiPorded  some  purely 
white  crystals  melting  at  42'6.  The  fatty  acids  would 
appear  to  consist  of  lauric  acid  with  a  small  admixture  of 
oleic  acid. 

The  resin  in  the  fruits  was  associated  with  a  volatile  oil  to 
which   the   fragrance  is  due.     The  alkaloid  detected  in  the 
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spirituous  and  the  watery  extracts  of  the  drug  had  the  reactions 
of  laurofetanine.  The  dried  fruits  left  after  ignition  4*77  per 
cent,  of  mineral  matter. 

LAURUS  NOBILIS,  Linn. 

Fig. — Bentl.  and  Trim.,  t.  221.  Laurel  Bay  (Eng.), 
Laurier  {Fr,). 

Hab. — Southern  Europe.     The  berries. 

Vernacular, — Hab-el-ghar  {Ind,  Bazars), 

History,  Uses,  &C. — Bay  berries  were  introduced  into 
India  by  the  Mahometans,  and  are  still  kept  by  their  druggists 
in  all  the  larger  towns.  The  Bay  or  Noble  laurel  is  the  Daphne 
(8a<^vi;)  of  Dioscorides,  which  he  describes  as  hot,  demulcent, 
astriogent  and  stomachic,  and  recommends  the  berries  in  ^^Vi* 
and  chest  affections,  and  as  a  stimulant  adjunct  to  wine  and 
ointments.  This  shrub  was  held  in  great  esteem  by  the 
ancients,  who  relate  that  the  nymph  Daphne,  when  pursued  by 
Apollo,  and  on  the  point  of  being  overtaken  by  the  god,  prayed 
for  aid,  and  was  changed  into  a  Bay  tree.  Prof.  Max  Miiller 
compares  this  Greek  myth  to  the  Vedic  myth  of  TJrvasi  and 
Pururavas.  The  Bay  was  also  used  in  conjuration  ;  the  young 
girl,  who  had  been  forsaken  in  the  second  idyl  of  Theocritus, 
says: — 

AcX^iff  l/i'  dvlao'ev.     eyta  d'  cirl  A/X^tdi  fidtpvav 
Ai^o).     X*  ^^  avTO.  Xaicfl  /^eya,  Kawirvpifraa'a, 
Kfi^anlvas  &4^0rif  Kovbi  (TTTob^v  €i^ofi(s  avrds, 
OvTCD  roi  Koi  A€\<f}is  *v\  <l>\oyi  adpK*  dfiaBvvoi, 

The  priestesses  of  Apollo  consulted  the  tree  and  ate  of  its 
leaves  before  delivering  the  oracles  at  Delphi.  Hesiod  tells  us 
that  the  muses  held  branches  of  it  in  their  hands,  and  poets 
are  still  nominally  crowned  with  a  laurel  wreath.  It  was  also 
an  emblem  of  victory,  and  was  used  by  the  Romans  in  many  of 
their  ceremonies. 

Oil  of  Bay  berries,  the  ^a<l>v€\aiop  of  Dioscorides,  is  still  used 
in  Southern  Europe  as  a  nervine  stimulant.  A  medicinal  oil  is 
also  prepared  with  the  leaves  and  olive  oil,  which  is  much  used 
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in  the  Bouth  of  Fmnoe.  The  leaves  are  also  considered  to  b^ 
febrifuge,  and  are  used  in  all  European  countries  for  flavouring 
pastry.  In  America  the  dry  leaves  are  largely  distilled  for 
the  essential  oil,  which  is  used  for  the  preparation  of  Bay 
Rum,  a  favorite  hair-wash,  the  disinfectant  action  of  which 
is  due  to  the  eugenol  contained  in  Bay  oil.  Bay  berry  oil 
or  expressed  laurel  oil  is  obtained  from  both  the  fresh  and 
dried  berries.  The  fresh  berries  are  bruised,  boiled  in  water, 
and  pressed  in  a  sack.  The  expressed  oil  is  then  mixed  with 
the  decoction,  and  when  cold  the  oil  is  found  floating  on  the 
surface.  Dried  berries  are  first  exposed  to  steam,  and  then 
subjected  to  pressure  between  heated  metalHc  plates.  The  oil 
has  a  butyraceous  consistence,  and  granular  appearance.  Its 
colour  is  greenish,  taste  bitter  and  aromatic,  with  an  odour  like 
that  of  the  berries.  It  melts  at  86^—95°  F.  It  is  wholly  soluble 
in  ether,  but  alcohol  only  dissolves  green  colouring  matter  and 
the  volatile  oil.  The  solubility  in  ether  affords  a  test  of  its 
purity  ;  if  admixed  with  lard,  the  ethereal  solution  is  turbid  and 
milky.     {Brannt.) 

Description. — Bay  berries  are  oval  or  subglobular 
drupes  about  |  to  i  an  inch  long.  When  dry,  they  are  greenish- 
black  or  blackish-brown,  slightly  wrinkled,  and  fragile,  the 
integuments,  including  the  reddish-brown  endocarp,  being  thin 
and  brittle.  The  loose  oval  seed  is  easily  separated  into  the 
two  plano-convex  brownish  cotyledons,  which  have  an  aromatic, 
oily,  and  bitter  taste. 

Chemical  composition. — The  leaves  and  fruit  contain  a  volatile 
oil.  The  volatile  oil  of  Bay  berries  is  pale  yellow,  sp.  gr. 
0*91,  it  congeals  at  a  low  temperature,  contains  oxygen, 
and  is  easily  soluble  in  alcohol ;  it  contains  hydrocarbons, 
C'0H»«,  boiling  at  171°  C.  and  250®  C,  and  four  oxygenated 
constituents  (Staub).  Gladstone  (1863)  had  found  eugenol, 
while  Bias  (1865)  could  not  detect  this,  but  proved  the 
presence  of  a  little  lauric  acid.  Bley  (1834)  obtained 
from  old  berries  '22  per  cent,  of  volatile  oil.  The  seeds 
ix>&tain,    according  to  Bon^re  (1824),   about  20  per  c«it. 
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of  fat,  2  per  cent,  of  volatile  oil,  and  1*5  per  cent,  of 
resin.  The  expressed  fat  was  analysed  by  A.  Staub  (1879), 
wbo  determined,  besides  volatile  oil  and  chlorophyll,  the 
presence  of  a  little  acetic  acid  and  the  glycerides  of  oleic, 
linoleic,  lauric,  myristic,  palmitic,  and  stearic  acids.  Laurie  addy 
C'^H'^*0*,  discovered  by  Marsson  (1842),  has  been  found  in 
many  vegetable  and  a  few  animal  fats ;  it  melts  at  43*5®  C,  and 
volatilizes  with  the  vapours  of  boiling  water  (Goergey,  1848). 
Schmidt  and  Roemer  found  little  free  acid  in  the  freshly- 
expressed  oil,  but  the  fruit  contained  2  to  3  per  cent,  of  fatty 
acids.     (National  Bisp. ) 

Cassytha  filiformis,  Linn.,  Eheede,  Hort,  Mai,  vi%., 
1 44 ;  ATtasvel  (Afar.),  Amarbeli  (Hind.),  A'Hsavalli  (Sa««.),i8 
a  common  parasite  on  bushes  ;  it  consists  of  a  tangled  mass  of 
tough  dark-green  stems,  branched,  marked  longitudinally  with 
delicate  pale  green  lines,  the  largest  are  the  size  of  a  crow-quill; 
the  branches  are  provided  with  small  round  suckers,  like  those 
of  the  common  dodder.  Sections  of  the  stem  show  a  strong 
fibre- vascular  layer  and  loose  central  pith.  The  fruit  is 
globular,  of  the  size  of  a  pea,  and  surmounted  by  the  remains 
of  the  sepals ;  on  removing  the  outer  envelope,  which  is  tough, 
an  inner  envelope  is  exposed,  which  consists  of  two  layers,  the 
outer  cartilaginous,  the  inner  fleshy  and  lined  with  white 
hairs,  each  containing  a  delicate  spiral  filament;  within  this 
central  cavity  is  a  third  delicate  membranous  envelope  covered 
with  hairs,  of  a  similar  description,  and  containing  the  ovule. 
The  whole  plant  is  used  in  native  practice  as  an  altera- 
tive in  bilious  affections  and  for  piles.  In  Southern  Africa 
it  is  said  to  be  used  for  washing  the  head,  destroying 
vermin,  and  making  the  hair  grow.  In  Senegambia  it  is 
employed  in  urethritis,  and  in  Cochin-China  as  an  anti- 
syphilitic. 

Chemical  composition. — M.  GreshofF  has  detected  an  alkaloid 
in  this  plant,  having  the  following  colour  reactions :  sulphuric 
acid  faint  red,  Erdmann's  reagent  (sulphuric  acid  mixed 
with    a    little    nitric    acid)    blue,    nitric     acid     red-brown. 
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Frolide's  reagent  dirty  blue.  Dr.  Greshoff  believes  that  on 
a  closer  investigation  of  this  alkaloid,  it  will  be  found  to 
be  identical  with  laurotetanine  (described  under  Litscea 
sebi/era, 

THYMEL^ACE^. 

AQUILARIA  AGALLOCHA,  Roxb. 

Fig. — Hoxb.  8f   Coleb.   in    Trans.  Linn,  Soc.  xxi.,   t,   21  ; 
Boyle  III.,  t.36,/.  1. 

Hab. — Eastern  Himalaya,  Bhotan,  Assam,    Ehasia  Mts., 
Silhet  and  Tippera  Hills,  Martaban  Hills. 

AQUILARIA  MALACCENSIS,  Lamk. 

Fig. — Lamk.  III.,  U  356 ;  Cai\  Diss,  m.,  t,  224 ;  Rumph. 
Amb.  ii.f  t.  10. 

Hab. — Malacca,    Malay    Islands.     Eagle    or  Aloe   wood 
(Eng»)y  Bois  de  Calambac  (Fr.). 

Vernacular. — Agar,  Agaru  {Lidian  Bazars). 

History,  Uses,  &C. — The  use  of  this  precious  wood  as 
a  perfume  and  medicine  is  of  great  antiquity.  Together  with 
myrrh,  cassia,  and  other  products  of  the  East,  it  is  mentioned 
in  the  sacred  writings  of  the  Jews  {N'um.  24,  6  ;  Psalm.  45, 8  ; 
Proo,  7, 17;  Cantic.  4, 14)  under  the  name  of  Ahalot  or  Ahalim. 
It  is  the  ayaXKoxov  of  the  ancient  Greeks,  which  is  described  by 
Dioscorides  as  a  wood  brought  from  India  and  Arabia.  Later 
writers,  from  Aetius'  time,  call  it  fuXaXoi;  or  **aloe  wood/'  the 
name  by  which  it  is  still  known  in  Europe.  The  same  sub- 
stance is  the  Agaru  of  the  Hindus,  the  Garu  of  the  Malays,  and 
the  Ohin-heang  of  the  Chinese.  In  Sanskrit  medical  works  it 
bears  the  synonyms  of  Rijarha  "worthy  of  a  prince,"  Visva- 
rupa  "taking  all  forms,"  Krimi-ja  "produced  by  worms," 
Krimi-jagdha,  Anarya-ja  ''produced  in  a  non -Aryan  country," 
Kanaka  "golden,"  Kaliya  ''  black,"  &c.,  and  is  described  as  hot, 
ni.— 28 
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light,  and  cholagogue  ;  removing  diseases  of  the  ear,  nose  and 
eyes.  In  native  practice  Agar  is  used  as  a  deobstruent,  stimu- 
lant, carminative,  and  tonic ;  it  is  said  to  relieve  the  pain  in 
gout,  and  to  check  vomiting.  Susruta  directs  Aguru,  Guggula,* 
Sarjarasa,  t  Vacha,  J  white  mustard,  Nim  leaves  and  salt  to 
be  made  into  a  paste  with  gh(  to  form  an  anodyne  fumigation 
for  surgical  wounds,  called  in  Sanskrit  Vedandrakshoghnair' 
dhupaih.  As  aloe  wood  bears  the  Sanskrit  name  of  Anarya-ja, 
it  is  probable  that  it  was  used  by  the  aborigines  of  Eastern  Asia 
before  it  became  known  to  the  Hindus,  but  that  at  a  very 
early  date  it  was  carried  overland  to  Central  Asia  and  Persia, 
and  from  thence  reached  Arabia  and  Europe. 

The  early  Arab  travellers  appear  to  have  collected  a  good 
deal  of  information  concerning  the  commerce  and  sources  of 
supply  of  the  wood. 

Yohanna-bin-Serapion  mentions  four  kinds,  Hindiy  Mandaii, 
Sinfi  nnd  Karndri,  and  Ibn  Sina  in  the  10th  century  has 
the  following  account  of  it : — "  The  best  is  called  Mandaii  from 
the  more  central  parts  of  India ;  next  is  the  Indian  Jor  Hill 
aloe  wood,  which  has  the  advantage  over  Mandaii  of  preserving 
clothes  from  lice.  Some  say  that  Mandaii  and  Indian  aloe 
wood  are  the  same.  One  of  the  best  kinds  is  Samanduri 
from  Sofala  in  India ;  again  there  is  the  Kamdri  and  the 
Samfi  from  the  same  parts,  and  there  is  Kakuli,  and  Kismuri 
which  is  moist  and  sweet ;  and  the  worst  kinds  are  Halaij 
Kamtii,  MabaicU,  LawathU  or  llabatcWti,  Mandaii  is  the 
best ;  then  Samanddri,  of  a  grey  colour,  fat  and  oily,  heavy, 
without  any  whit«  streaks,  and  which  bums  slowly.  Some 
consider  black  aloe  wood  better  than  grey,  and  the  best  black  is 
the  Kamdri,  without  white  streaks,  fat  and  oily,  which  burns 
slowly.  In  short,  the  best  aloe  wood  is  black,  hard,  and  heavy, 
sinks  in  water,  is  not  fibrous  when  powdered  ;  that  which  does 
not  sink  is  bad.  The  tree  is  said  to  be  buried  to  promote  the 
formation  of  aloe  wood."    The  Arabian  travellers  give  much  the 

*  Hesin  of  Boswellia  serrata. 
t  Resio  of  Shorea  robusta. 
X  Acorus  Calamus. 


THYMEL.EACEJE.  2 1 9 

same  names  to  different  kinds  of  the  wood.  Ibn  Batuta  speaks 
of  Kamfiri  as  soft,  like  wax.  Abu  Zaid  calls  it  Kamaruni,  and 
says  it  is  the  best  kind.  Abulfeda  states  that  it  comes  from  the 
Kamardn  ifountains.  Kiikuli  is  said  to  derive  its  name  from 
Kokaleh  in  Java.  The  epithets  Mawordi,  Saimuri  and  Jdwi 
are  also  applied  by  some  writers  to  aloe  wood.  As  regards  the 
identification  of  these  localities,  we  would  remark  that  Samfi  is 
probably  derived  from  Champa,  a  province  in  Cambodia  ; 
Mandaliy  from  Mount  Mandar  or  Mandal,  south  of  the  modem 
town  of  Bhagalpur  in  Bengal ;  Kamari  or  Kamaruni^  from 
Kamarun,  the  Arab  name  for  Cape  Comorin  ;  Saimuri,  from 
Saimur  or  Samar,  an  island  in  the  Eastern  Archipelago  ;  Halai 
may  possibly  be  derived  from  the  Ilala  Mountains  between  Sind 
and  Beluchistan,  as  Abu  Zaid  says  that  the  best  aloe  v/ood  is 
brought  for  sale  by  Multanis. 

Haji  Zein-el- Attar  (13G8)  calls  aloe  wood  l.)od-el-juj,  and  in 
Persian,  Ood  and  Balanjnj.  After  translating  Ibn  Sina's 
article  on  Ood,  he  gives  his  own  opinion  in  tLe  following  terms  : 
"The  author  of  this  work  [Ikhtiaraf-i-btudaa)  says  the  best  is 
called  Kalamhak  (<.^-J^),  and  comes  from  the  port  of  Jena,  which 
is  ten  days'  sail  from  Java;  it  is  sold  for  its  weight  in  gold ;  you 
would  think  it  odourless,  but  when  warmed  in  the  hand  it  has  a 
very  sweet  persistent  odour ;  when  burnt,  the  odour  is  uniformly 
sweet  until  the  wood  is  consumed.  Next  is  Mnndali  and 
Samatiduri,  both  from  Sofala  in  India,  the  best  of  these  is  of  a 
golden  colour  and  heavy.  KakiiU  is  like  the  Indian,  and  is 
generally  in  large  pieces,  marked  with  black  and  yellow  lines  ; 
then  there  is  Kamdri,  golden-brown,  without  white  streaks,  it 
comes  from  Kamariln  and  Sofala;  then  Samji,  from  Samp, 
it  is  very  hard  and  sweet ;  then  Sakali  and  Afasi,  a  moist 
kind  from  China;  then  Mantai,  Randi,  Halai,  and  Zflrw/?,  all 
of  about  equal  value.  And  in  ilanla  there  is  a  tribe  who  call 
the  wood  Ashbah,  and  it  is  of  two  kinds:  one  of  these  is  in 
large  pieces  weighing  from  5  to  50  maunds,  without  much 
odour,  and  used  for  making  combs,  knife  handles,  &c. 

Mir  Muhammad  Husain  (1770)  writes: — **  Ood,    in  Hindi 
Agar,  is  the  wood  of  a  tree  which  grows  in  the  Jaintiya  hills 
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near  Sylhet,  a  dependency  of  the  Sdbah  of  Bengal,  situated 
towards  the  north-east  of  Bengal  Proper.  The  tree  is  also  found 
in  the  islands  to  the  south  of  Bengal,  situated  north  of  the 
Equator,  and  in  the  Chatian  islands  belonging  to  the  town  of 
Nawaka,  near  the  boundaries  of  China.  The  tree  is  very  large, 
the  stem  and  branches  generally  crooked,  the  wood  soft.  From 
the  wood  are  manufactured  walking  sticks,  cups,  and  other 
vessels;  it  is  liable  to  decay,  and  the  diseased  part  then 
becomes  infiltrated  with  an  odoriferous  secretion.  In  order  to 
expedite  this  change  it  is  often  buried  in  wet  ground.  Parts 
which  have  undergone  the  change  above  mentioned  become  oily, 
heavy,  and  black.  They  are  cut  out  and  tested  by  being  thrown 
into  water ;  those  which  sink  are  called  Gharkiy  those  which 
partly  sink  Nim  Gharki,  or  Samdleh-i-aala,  and  those  which 
float  Samileh  ;  the  last  kind  is  much  the  most  common.  Gharki 
is  of  a  black  colour,  and  the  other  qualities  dark  and  light- 
brown." 

\  The  best  kind  for  medicinal  use  is  Gharki  God  from  Sylhet ; 
it  should  be  bitter,  odoriferous,  oily  and  a  little  astringent ; 
other  kinds  are  considered  inferior.  In  most  receipts  raw  God 
(God-i-kham)  is  enjoined  to  be  used  to  prevent  the  use  of  wood 
from  which  the  oil  has  been  abstracted  by  crushing  and  maco- 
ration  in  water,  or  by  crushing  and  admixture  with  almonds, 
which  are  afterwards  expressed.*  This  precaution  is  the  more 
necessary  as  God  shavings  are  an  article  of  commerce  in  India 
under  the  name  of  Ohura  agar ;  they  are  often  adulterated  with 
chips  of  Sandalwood,  or  Taggar,  an  odoriferous  wood,  common 
in  India. 

Bumphius  describes  two  kinds  of  true,  and  two  of  false,  aloe 
wood  ;  the  first  kind  of  true  aloe  wood,  he  says,  is  called  Kilam 
or  Ho-Kilam  by  the  Chinese,  and  Calambac  by  the  Malays,  and 
is  produced  by  a  tree  growing  in  the  provinces  of  Champa  and 
Coinam,  and  in  Cochin- China.  This  tree  has  been  described  by 
Loureiro  under  the  name  of  Aloexylon  Agallochum.  The  second 
kind,  called  Garo^  is  the  product  of  Aquilaria  malacren^,  Lamk., 
*  Nicolaus  MyrepiicuB  prescribes  Agallochum  crudum. 
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whioh  lie  figures.  This  is  the  Chin-heang  of  the  Pun-tsaou- 
kang-muh  or  great  Chinese  Herbal.  (See  Hanbury  Sciefice 
Papers,  p.  263.)  His  two  kinds  of  false  aloe  wood  he  attributes 
to  Michelia  Champdca  and  Excoecaria  Agallocha. 

Roxburgh  and  other  botanists  have  examined  the  Aquilaria 
in  Sylhet,  and  recently  an  Aquilaria  has  been  ascertained  to  be 
the  tree  which  produces  aloe  wood  in  the  islands  of  the  Mergui 
Archipelago.  Gamble  says  that  ^^  Akyau  (the  Burmese  name 
for  aloe  wood)  is  the  most  important  produce  of  the  forests  of 
South  Tenasserim  and  the  Mergui  Archipelago,  It  is  found  in 
fragments  of  various  shapes  and  sizes  in  the  centre  of  the  tree, 
and  usually,  if  not  always,  where  some  former  injury  has  been 
received." 

Aloe  wood  is  used  throughout  the  East  as  an  incense  and  as 
a  perfume,  and  was  formerly  used  as  a  medicine  in  Europe 
for  the  same  diseases  for  which  it  is  still  prescribed  in 
India. 

Collection, — In  Sylhet,  the  collection  of  aloe  wood  is  a  preca- 
rious and  tedious  business ;  those  engaged  in  it  proceed  some 
days*  journey  into  the  hilly  districts,  where  they  fell  any  trees 
they  may  find,  young  or  old,  and  then,  on  the  spot,  search  them 
for  the  Agar,  as  thq  valued  wood  is  called.  This  is  done  by 
chopping  oflE  the  bark,  and  into  the  wood,  imtil  they  observe  dark 
coloured  veins,  indicating  the  proximity  of  wood  of  valuable 
quality,  which  generally  extends  but  a  short  distance  from  the 
centre  of  a  trunk  or  branch.  In  this  manner  a  whole  tree  is 
searched  through,  the  collectors  carrying  away  only  such  pieces 
as  are  rich  in  odoriferous  resinous  matter.  In  some  districts  it 
is  customary  to  facilitate  the  extraction  of  the  resinous  wood  by 
burying  portions  of  the  tree  in  moist  ground,  or  by  allowing 
the  entire  tree  to  remain  a  length  of  time  after  it  is  cut  down^ 
the  effect  of  which  is  to  cause  decay  in  the  non-resinous  wood, 
and  thus  render  it  easily  removable  by  an  iron  instrument. 
Aloe  wood  is  sorted  by  the  collectors  into  various  qualities^ 
the  finest  of  which,  called  Oharki,  is  worth  in  Sylhet  from 
6  to  8  rupees  per  pound.  (Sanbury  Science  Papers.) 


222 


THYMELMAOEM, 


Description. — The  wood  occurs  in  irregular  pieces,  which 
vary  in  colour  from  grey  to  dark-brown,  according  to  the  amount 
of  resin  which  they  contain ;  both  light-coloured  and  dark 
pieces  are  marked  with  longitudinal  veins  of  a  darker  colour. 
The  best  pieces  show  numerous  cavities  and  sinuses  produced 
by  the  cutting  away  of  wood  less  impregnated  with  resin ;  they 
sink  in  water.  When  a  portion  is  chewed,  it  softens  between 
the  teeth  ;  the  taste  is  bitter  and  aromatic ;  when  burnt,  it 
diffuses  an  agreeable  odour. 

Mr.  J.  G.  Prebble  has  kindly  furnished  us  with  the  following 
interesting  remarks  upon  the  aloe  woods  of  the  Bombay 
market: — ** The  true  Agar  woods  are  imported  into  Bombay,  in 
boxes  holding  about  1^  cwt.,  from  Bankok,  and  usually  via 
Singapore  or  Batavia.  Some  of  the  Parsee  dealers  in  Chinese 
silks  also  import  Agar  from  Hongkong,  in  small  rectangular 
parcels  holding  about  1  lb.  each,  and  bearing  a  yellow  label  with 
the  name  of  the  packer  in  the  Chinese  character.  This  Agar 
which  I  have  examined  is  the  Gaguli  variety  (A.  Agallocha), 
and  has  been  carefully  dressed,  and  polished  or  painted  black. 
One  or  more  false  Agars  composed  of  heavy  resinous  woods  are 
also  imported  from  Singapore.  The  true  Agars  vary  considerably 
in  the  amount  of  resin  they  contain  ;  old  and  decayed  samples 
consist  largely  of  resin.  A  good  specimen  yielded  to  Hanbury* 
48  per  cent,  of  matter  soluble  in  rectified  spirit.  Compact  and 
not  apparently  very  resinous  samples  of  Gaguli  and  Mawardi 
Agar,  treated  successively  with  petroleum  ether,  ether,  and 
alcohol,  gave : — 


V  olatileoil. 


Resin  soluble 
in  ether. 


Resin    soluble  in 
alcohol,  insoluble 
in  ether. 


Gaguli  ... 
Mawardi 


i  per  cent. 
1*5  per  cent. 


13*8  per  cent. 
11 '6  per  cent 


9*4  per  cent. 
9*0  per  cent. 


The  volatile  oil  is  of  a  yellow  colour,   and  possesses  the 
characteristic  odour  of  the  woods.     It  gives  a  reddish-brown 


*  Science  Papers,  page  2d5. 
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coloration  with  sulphuric  acid.  The  ether  resin  is  soluble  in 
aqueous  solution  of  potash,  with  a  reddish-brown  colour,  from 
which  the  resin  is  precipitated  by  acids.  The  two  true  Agars 
Oaguli  and  Mawardi  are  composed  of  rather  thin- walled  wood- 
cells,  traversed  with  numerous  one-celled  rows  of  medullary 
rays  which  are  frequently  interrupted  by  large  cellular  passages 
or  medullary  spots.  These  structures  appear  as  elongated  spots 
of  cellular  tissue  with  their  greatest  diameter  following  the 
periphery  of  the  stem.*  In  Mawardi  Agar  the  vessels  are 
much  larger  and  more  numerous  than  in  Gaguli  Agar.  The 
vessels,  rays  and  cellular  passages  are  filled  with  resin.  On 
comparing  sections  of  the  stems,  J  inch  thick,  of  herbarium 
specimens,  kindly  sent  by  Dr.  King  from  the  Calcutta  Herbarium, 
of  Aquilaria  Agallocha  and  A.  malaccenais  with  the  Ag&i*s,  it 
was  observed  that  the  structure  of  Gaguli  Agar  was  apparently 
identical  with  that  of  A,  Agallocha^  and  I  think  there  is  little 
doubt  that  this  tree  is  the  source  of  this  variety  of  Agar. 
Mawardi  Agar  is  also  probably  derived  from  A.  malaccensis. 
The  false  Agars  have  thick-walled  wood-cells,  less  numerous 
vessels  than  in  the  true  Agars,  and  no  well-defined  medullary 
spots. 

"  Taggar  wood  is  a  heavy,  dark-coloured,  oily  and 
resinous  wood,  the  botanical  origin  of  which  is  unknown, 
imported  into  Bombay  from  Zanzibar.  It  sinks  in  water,  and 
its  aqueous  infusion  has  a  yellow  colour  with  a  greenish 
fluorescence  From  Bombay  it  is  sent  to  the  large  cities  of 
Northern  India,  Delhi,  Lucknow,  &c.,  where  it  is  distilled  with 
other  ingredients  to  form  some  of  the  compound  attars,  so  much 
esteemed  by  the  natives. 

According  to  Dr.  Royle's  Catalogue,  Taggar  wood  was  sent 
from  Delhi  to  the  great  Exhibition  of  1851.  Twenty  pounds 
of  the  ground  wood  submitted  to  distillation  with  water  during 
three  consecutive  days^  with  frequent  cohobation,  yielded  six 
fluid  ounces,  equivalent  to  two  per  cent,   of  a  yellowish  oil 

*  De  Bary,  Comparative  Anatomy  cf  the  Phaneroganu  and  Feriu, 
page  492. 
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which  quickly  changed  to  a  reddish-brown  colour.  The  oil  is 
neutral,  of  Bp.  gr.  '9546,  bitter,  and  with  an  odour  resembling, 
but  distinct  from  sandal  wood  oil.  It  dissolves  in  all  proper* 
tions  of  alcohol,  ether,  chloroform,  benzol  and  petroleum  ether. 
It  dissolves  iodine  without  violent  reaction,  and  yields  no 
characteristic  reaction  with  sulphuric  acid,  being  only  darkened 
in  colour.  Exposed  to  the  air  in  a  thin  layer,  it  acquires  a 
crimson  colour.  At  a  low  temperature,  by  keeping  in  ice,  the 
oil  remains  clear  and  free  from  any  deposit,  but  becomes  very 
thick  and  viscid,  and  develops  a  strong  greenish  fluorescence 
which  vanishes  or  nearly  so  at  a  higher  temperature,  85^  F. 
The  finely  powdered  wood,  treated  successively  with  petroleum 
ether,  ether,  and  alcohol,  yielded  to  the  petroleum  ether  8*75 
per  cent,  of  a  mixture  of  volatile  oil  and  resin,  which  deposited 
on  the  sides  of  the  evaporating  dish  a  few  small  tabular  crystals. 
On  drying  at  110  C,  this  mixture  of  oil  and  resin  lost  volatile 
oil  equivalent  to  5*75  per  cent.  The  ether  extracted  a  resin, 
6'4  per  cent.,  soluble  in  aqueous  solution  of  potash,  with  a  deep 
reddish-brown  colour  and  greenish  fluorescence,  in  solutions  of 
ammonia  and  of  carbonate  of  soda.  The  resin  is  precipitated 
from  these  solutions  by  acids.  Strong  sulphuric  acid  dissolves 
the  resin  with  a  red  colour,  from  which  it  is  precipitated  by 
water  in  yellowish-brown  flocks.  It  is  readily  soluble  in  glacial 
acetic  acid,  but  no  crystals  were  obtained  on  the  spontaneous 
evaporation.  It  is  insoluble  in  benzol  and  petroleum  ether 
and  in  boiling  alum  solution.  The  resin  probably  contains  an 
anthraquinone  derivative  allied  to  Emodin  and  Chrysophanic 
Acid,  but  I  have  not  yet  succeeded  in  isolating  it.  Alcohol 
extracts  a  resin,  4*12  per  cent.,  insoluble  in  ether.  Taggar 
wood  is  valued  in  Bombay  at  about  Rs.  3  per  maund  of  28  lbs." 

Mazariyun. — The  Mezereon  of  Mahometan  physicians  is 
described  in  their  works  upon  Materia  Medica  as  a  leaf. 

It  is  considered  by  C.  Bauhin  to  be  the  Oneorum  tricoccon, 
and  is  probably  the  same  as  the  Chamrelea  of  Scribonius,  of  which 
he  says  :  ''Furgat  belle  chamaalea,  qusD  herba  olivsD  folia  similia 
habet :  quorum  quinque  vel  sex  dare  oportet."     {Comp.    136.) 
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Apuleius  Flatonicus  has  the  following  notice  of  it : — ^  Alii  pyro* 
agnen,  alii  heracleoHy  alii  bdelyram,  alii  coocon  gnidion* 
Romani  ckocacmm,  nonnuUi  olea^inem,  quidam  olea&tellum 
vocant."  (De  Vir.  Herb.,  26.) 

Mir  Muhammad  Husain  eays  there  are  three  kind*,  m., 
white  with  lar^  thin  leaves,  called  Ashkhis,  yellow  with 
yellowish  thick  leaves,  smaller  than  those  of  the  olive,  called  in 
Persian  Haft-barg  and  MusM^r/i,  and  black  with  black  leaves  1 
The  white  is  to  be  preferred  as  the  least  acrid ;  hut  even  the 
leaves  of  this  kind  require  to  be  soaked  for  fortj^ight  hours  in 
vinegar,  which  should  be  several  times  changed,  to  make  them 
fit  for  medicinal  use.  Having  been  thus  prepared^  they  are  to 
be  washed  and  dried,  and  pounded  with  almond  oil.  This  pre- 
paration may  then  be  given  in  combination  with  purgatives, 
bitters  and  aromatica,  in  dropsy  or  in  such  cases  as  are  benefited 
by  hydrogogueand  drastic  cathartics^  to  the  extent  of  24  grains, 
MuUa  Ahmad  Nabtf,  in  his  Tarikh^el-hukama,  tells  a  story  of  a 
dropsical  patient,  who  was  cured  by  eating  locusts  which  had 
been  feeding  upon  Mezereon  leaves ;  thej  acted  as  a  hydro* 
gogue  cathartic. 

Lasiosiphon    eriocephalus,     I>cne.,    Wight     Ic, 

it.  1859-60 ;  Jacq,  Voy.  Bot.,  L  150,  a  native  of  the  Deccan 
Peninsula  and  Ceylon,  is  a  shrub  with  leaves  like  the  willow,  and 
terminal  heads  of  flowers,  surrounded  by  an  involucre  of  oblong, 
rather  hoary  leaflets.  It  is  common  on  the  hills  of  Western 
India,  and  the  bark  is  a  powerful  vesicant,  which  has  not,  as 
far  as  we  are  aware,  been  mentioned  in  native  medical  works. 
The  peasantry  are,  however,  acquainted  with  its  properties,  and 
when  they  have  a  lean  ox  or  cow  to  take  to  market,  rub  the  skin 
with  a  decoction  of  the  bark,  which  causes  swelling  and  an 
appearance  of  plumpness,  which  disappears  in  a  few  days  much 
to  the  discomfiture  of  the  purchaser- 

Dr.  J.  Y.  Smith,  in  his  Matheran  Hill,  its  People,  Plants 
and  Animals  (p.  35),  says  "the  Bameiha  bushes  are  often 
seen  stripped  of  their  bark,  which  is  used  for  poisoning 
fish.'* 

III.— 29 
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The  bark  consists  x)f  an  outer  suberous  portion  which  is  of 
a  light-brown  colour  and  divided  by  numerous  transverse  and 
longitudinal  fissures,  so  that  it  can  be  easily  separated,  and  of  an 
inner  layer  which  is  white,  tough,  and  silky  like  Mezereon.  The 
wood-cells  are  easily  separated  and  form  pretty  microscopic 
objects,  as  they  are  beautifully  transparent.     The  taste  is  acrid. 

Chemical  composition, — The  fresh  bark  was  beaten  into  a 
paste  in  a  mortar,  and  the  mass  divided  and  placed  in  two 
bottles,  one  containing  ether  and  the  other  spirit  of  wine  ;  they 
were  both  shaken  occasionally  and  the  mixture  allowed  to 
macerate  for  24  hours.  The  ether  extract  was  filtered  off  and 
evaporated  at  a  very  low  tenaperature  until  a  thick,  green, 
greasy  substance  was  left.  This  was  washed  with  warm  water 
and  a  small  piece  placed  upon  the  skin  of  the  arm  and  spread 
so  as  to  cover  a  space  the  size  of  a  rupee.  In  about  two  hours 
irritation  of  the  skin  was  produced,  and,  on  removing  the 
cohering  of  the^rm,  it  was  found  that  several  small  blisters  had 
formed  under  the  extract  and  extending  beyond  it.  The 
alcoholic  tincture  was  then  removed  by  Alteration  and  carefully 
evaporated  at  a  gentle  heat.  The  residue  contained  very  little 
of  the  green-coloured  resinous  matter,  but  a  large  quantity  of 
saccharine  substance,  which  was  non-crystalline.  This  extract 
was  applied  to  the  skin  as  in  the  previous  experiment,  but  the 
application  was  followed  by  only  a  slight  reddening  due  to  the 
small  amount  of  resin  in  the  dried  extract.  The  resin  appears 
to  be  the  source  of  the  vesicating  principle  of  the  bark.  It  has 
an  acid  reaction  in  neutral  solvents,  is  soluble  in  ammonia 
with  a  yellowish-brown  colour,  and  is  associated  in  the  ethereal 
extract  with  a  fatty  base  which  facilitates  its  use  as  a  blistering 
agent. 

The  roots  of  Daphne  oleoides,  Schreb,,  Eoyk  III,  i.  81, 
are  used  in  Afghanistan  as  a  purgative.  Aitchison  {Flora  of 
Kuram  Valley)  says :  *'  Camels  will  not  eat  this  shrub  except 
when  very  hungry.  It  is  poisonous,  producing  violent 
diarrhoea.  I  feel  certain  that  much  of  the  mortality  of  camels 
in  the  Euram  Division  was  due  to  the  prevalence  of  this 
flhrub," 
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VISCUM  ALBUM,  Linn. 

Fig. — Eng,  Bot.  xxi.,  t  1470  ;  Woodv.  Med.   Bot,  suppt, 
i,  270.     White  Mistletoe  {Eng.),  Gui  (Fr,). 

Hab. — Temperate  Himalaya.  Westward  to  the  Atlantic. 
The  berries. 

Vernacular. — Kismish-kawali  {Ind,  Bazars), 

History,  Uses,  &C. — Mistletoe  is  the  *foff  of  Theo* 
phrastus  and  Dioscorides,  and  was  considered  by  the  ancients  to 
haye  discutient  properties.  It  was  applied  to  disperse  tumors 
and  to  mature  abscesses,  and  was  giyen  internally  in  enlargement 
of  the  spleen.  Matthiolus  and  Paracelsus  recommend  it  in 
epilepsy,  and  Kolderer,  Cartheusar,  Colbateh,  Loseke,  Van 
Swieten  and  others  have  stated  that  they  found  it  beneficial  not 
only  in  this  disease,  but  in  other  convulsive  affections.  This 
plant  was  formerly  held  to  be  sacred  in  Europe,  and  in  ancient 
Britain  it  was  cut  with  a  golden  sickle  by  a  Druid  in  white 
robes,  amid  the  sacrifice  of  victims  and  the  fasting  of  devotees. 
Thus  obtained,  the  6md  was  considered  a  heal-all,  a  charm 
against  disasters,  and  the  emblem  of  fertility.  As  such  it  was 
a  special  object  of  worship  with  the  ancient  Britons,  who  called 
it  uckelfa,  a  high  place,  uchellawrj  the  most  exalted,  uckelwgdd, 
the  lofty  shrub,  awyrhren,  the  ethereal  tree,  prenpuraur,  the 
tree  of  pure  gold,  &c. — nwnes  still  surviving  in  the  Welsh 
language. 

Pliny  (xvi.,  93,  94,  95)  describes  the  Viscum,  and  the 
method  of  making  birdlime  from  it ;  he  also  notices  the  super- 
stitions held  concerning  it  by  the  Gauls,  and  its  worship  on  the 
fifth  day  of  the  moon,  the  day  which  is  the  beginning  of  their 
months  and  years.  A  festival  in  honour  of  the  mistletoe  called 
Ouilanleu  or  Gtitlanneuf  (gui  de  Tan  neuf )  was  held  in  France  aa 
late  as  the  16th  century,  and  in  England  the  plant  still  hangs 
in  the  hall  at  Christmas. 
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The  dried  berries  sold  in  the  bazars  as  Kismish-kawaK,  or 
more  correctly  JR«w/«A-i-A:atra/eyi/i, ape  also  called  Muizak-i-asli, 
and  in  Arabic,  Dibk. 

Kawali  or  Kauli  i»  the  name  of  a  gipsj  tribe  in  Persia. 
Baron  C.  A.  de  Bode^  in  his  Travels  in  LuiHstan  and  Arabisfau 
(Vol.  II.,  p.  100),  mentions  his  being  shown  in  the  forests  of 
the  Zagros  mountains,  on  the  road  from  Eirmanshah  to  Baghdad, 
a  fruit  called  by  the  natives  Angur-i-Kauli,  or  grapes  of  the 
Kauli,  which  grow  on  the  Mazu  or  gall-tree  (oak),  of  a  yellow- 
ish transparent  colour,,  sometimes  used  as  glue. 

The  hak(m  Dawdd  says  of  Bibk  (in  a  passage  which  is 
imperfect  in  the  Tt/Jel  Ari^)  "it  is  found  upon  the  tree  in  like 
manner  as  lichen  (*^ii^^),  but  is  a  berry,  like  the  chickpea 
(ua»^)  in  roundness;  .  .  ,  .  the  best  thereof  is  the 
smooth,  soft,  with  much  moisture,  inclining,  in  its  exterior,  to 
greenness,  and  it  is  mostly  found  upon  the  oak ;  when  it  is 
cooked  with  honey  and  ^^i  j  ( j  nice  of  fresh  dates,  &c. )  •  ^  .  . 
and  drawn  out  into  lougish  strings,  and  put  upon  trees,  the 
birds  become  caught  by  it.''  (Madd  ei Kdmua^)  The  author  of 
the  Makhzan-el-Adiciya  has  the  f cowing  account  of  it:— "A 
berry  smaller  than  the  seed  of  Cicer  arietinum,  green  when 
fresh,  but  when  dry  shrivelled  and  of  a  Im-owti  colour,  the  con- 
tents are  moist  and  viscid,  the  seeds  about  the  size  of  poppy- 
seeds.  The  plant  is  parasitic  upon  the  pear  and  other  trees, 
and  consists  of  several  branches,  the  leaves  are  like  those  of  the 
pomegranate,  and  of  a  pale  green.  Properties  resolvent  and 
laxative,  a  solvent  of  corrupt  humors  which  it  withdraws  from 
the  system.  When  steeped  in  hot  water,  strained,  and  beaten 
up  with  the  kernels  of  the  walnut  or  castor  oil  (which  is  the 
usual  form  of  administration),  it  clears  the  system  of  adust  bile 
and  phlegm,  removes  obstructions,  and  is  a  remedy  for  lumbago, 
piles,  &c.  Applied  externally  it  promotes  the  suppuration,  or 
causes  the  dispersion  of  tumors  or  enlargements.  Sportsmen 
use  it  as  birdlime,  and  dyers  as  a  mordant  for  crimson.'* 

Of  recent  years,  mistleloe  has  again  attracted  attention  as  a 
medicine.     Dr.  W.  H.  Long  (New  RvmedieSy  1878,  p.  112)  after, 
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ten  years'  experience  of  it  as  an  oxytocic,  arrived  at  the  conclu- 
sion that  it  is  superior  te  ergot.  He  used  it  also  in  the  forms- 
of  infusion,  tincture,  decoction  and  fluid  extraet  in  many  cases 
of  menorrhagia  and  post^partum  hsemorrhage  with  gratifjdng: 
results.  He  conceived  that  it  incited  the  natural,  rather  than 
the  tonic*  contraction  of  the  uterus.  A  physician  in  South 
Carolina  refers  to  three  cases  of  abortion  in  negroes  produced 
by  this  plant.  {Med.  Bee,  xvii.,  276  ;  Stille  and  Maiach.,  Nat. 
i>isp.,  1884,  p.  1617.)  Dr.  R.  Park  speaks  of  a  tincture  of 
Viscicm  album  as  a  valuable  substitute  for  Digitalis ;  the  ecbolic- 
action  of  the  plant,  he  soys,,  is  more  energetic  than  that  of 
ergi)t.     Dose,  10 — 60  grains. 

Description. — The  dried  berries  are  about  J  of  an  inch 
in  diameter,  soft,  brown,  and  shrivelled ;  they  contain  a  small 
seed  about  the  size  of  a  poppy-seed.  When  crushed  they  aro 
very  sticky. 

Chemical  cofnposttton. — M,  Pavlevsky  {Buli^  8oc,  Chim.  (2), 
xxxiv.,  348)  has  obtained  from  the  leaves  of  V.  album  a 
crystallizable  acid  corresponding  to  the  formula  CH*0*  or 
(CH^O^)  HO.  It  forms  large  prisms  insoluble  in  alcohol 
and  ether,  slightly  soluble  in  water,  and  fusing  at  101 — 103®0» 
It  is  obtained  by  boiling  the  leaves  with  water  acidulated  with 
nitric  acid,  and  allowing  the  decoction  to  cool.  The  silver  salt 
of  this  acid  is  explosive.     ( Year-Book  of  Tharm.,  1881,  p.  63.) 

The  berries  contain  a  substance  which  has  been  named  Viacin 
by  Reinsch,  who  obtained  it  from  birdlime  by  digesting  it  with 
90  per  cent,  alcohol  as  long  as  it  coloured  that  h'quid  yellow, 
after  which  it  was  boiled  repeatedly  with  alcohol  to  remove 
wax.  The  remaining  yellowish-brown  mass,  when  treated  five 
or  six  times  with  ether,  gave  up  viscin,  whilst  tiseaoutchin  and 
woody  fibre  remained  imdissolved.  The  ethereal  solution  was 
then  evaporated,  and  the  viscid  yellow  mass  thus  obtained 
kneaded  with  alcohol  so  long  as  it  gave  off  colouring  matter. 
It  was  then  kneaded  under  water,  and  heated  to  120°,  without 
access  of  air,  until  the  whole  of  the  water  was  expelled. 
Viscin  is  a  clear  transparent  mass,  of  the  consistence  of  honey 
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at  ordinary  temperatures,  and  capaUe  of  being  drawn  out  into 
long  threads ;  fluid  at  1 00^,  like  oil  of  almonds ;  sp.  gr.  1 . 
It  produces  a  greasjr  stain  on  paper,  is  nearly  inodorous  and 
tasteless,  and  has  an  acid  reaction.  Formula  C*°H*®0*^, 
Viscaoutchin  remains  behind,  together  with  woody  fibre,  after 
the  extracticm,  of  yiscin  by  ether  ets  above,  and  is  taken  up  by  oil 
of  turpentine.  After  distilling  oflE  the  turpentine,  the  yellowish 
mass  is  dissolved  in  ether,  in  which  it  has  now  become  soluble ; 
the  ethereal  solution  is  evaporated,  and  the  residue  is  washed 
with  alcohol  and  water,  and  dried  at  120^.  At  ordinary 
temperatures  it  is  viscid,  and  resembles  vegetable  wax ;  at  120° 
it  is  of  the  consistence  of  olive  oil.  It  is  very  elastic,  and 
may  be  drawn  out  into  long  threads;  sp.  gr.  0*978.  It  is 
tasteless,  of  faint  odour  and  neutral  reaction.  Formula 
C*oH"0\     {Gmeliny  xvii.,  p.  352.) 

Viscum  et  LrOranthuS,  sp,  var.  In  the  Pharmacopoeia 
or  India,  the  leaves  of  a  Viscum,  doubtfully  referred  to 
V.  monotcum  (Kuchila  ke  molung),  growing  on  Nux  Vomica 
trees  in  the  neighbourhood  of  Guttack,  are  stated  to  possess 
poisonous  properties  similar  to  those  of  the  tree  on  which  the 
plant  grows.  The  subject  was  investigated  in  1837  by  Sir  W. 
O'Shaughnessy,  who  is  said  to  have  detected  in  the  powdered 
leaves  the  presence  of  strychnine  and  brucine  :  and  the  leaves 
were  for  a  time  used  by  Dr,  Duncan  Stewart  and  others  as  a 
substitute  for  "Nux  Vomica.  A  case  of  what  is  stated  to 
have  been  fatal  poisoning  by  the  leaves  is  mentioned  by 
Norman  Chevers  in  his  work  on  Indian  Medical  Jurisprude)ice, 
The  symptoms  were  those  of  strychnia  poisoning.  In  1861 
Mr.  Leon  Souberain  {Pkarm,  Journ.,  p.  568)  published  an 
account  of  a  poisonous  species  of  Loranthus  found  on  the 
Nilgiris,  growing  on  Nux  Vomica  trees,  and  known  to  the 
natives  as  Poulourim. 

In  Pudukota,  a  decoction  of  a  species  of  Loranthus  called 
Pillooroom  or  Kooroanthoo,  probably  the  same  plant,  is  applied 
to  skin  diseases  to  relieve  itching. 

Under  the  name  of  Bandakpmhp,  the  flowers  of  Loranthus 
longifloruSy  Desrouss.,  Rheede,  Sort  MaL,  x,j  t.  4,  have  been  sent 
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to  U8  from  Poona  a«  having  a  reputation  among  the  Hindus 
as  a  remedy  in  consumption^  asthma,  and  mania ;  they  are 
astringent. 

Dr.  Buchanan-Hamilton,  when  in  Mysore,  was  shown  the 
Loranthm  falcatvs,  Linn.'(  ^Wotu,'  Canarese),  the  bark  of  which 
was  used  by  the  poorer  natives  in  place  of  betel-nut;  with 
quicklime  it  tinges  the  saliva  and  mouth  of  a  fine  red,  brighter 
even  than  that  communicated  by  the  Areca. 

In  Travancere^  the  Loranthaceous  parasites  on  the  Nux 
Vomica  are  called  JTaw/Vram-^i^^Aa/ in  Malayalim,  and  are  used  in 
medicine  by  the  natives,  but  when  the  parasites  are  scarce,  the 
young  leaves  of  the  Nux  Vomica  tree  are  used  as  a  substitute. 

A  contribution  by  M.  A.  CJhatin  to  the  Paris  Academy  of 
Sciences  entirely  contradicts  the  statement  we  have  extracted 
from  the  Pharmacaptma  of  India,  and  the  belief  of  the  natives 
that  these  parasites  partake  of  the  nature  of  the  plants  upon 
which  they  grow  ;  so  that  the  old  ideas  concerning  the  non- 
elaboration  of  sap  by  parasitic  plants  will  have  to  be  abandoned. 

M.  Chatin  finds  that  the  tannin  of  the  mistletoe  is  not 
identical  with  that  of  the  oak  on  which  it  grows,  but  gives  a 
green  colour  and  not  a  blue-black  with  iron  salts ;  that  the 
Loranthus,  which  grows  on  Strychnos  Nux  Vomica,  does  not|  as 
has  been  asserted,  contain  a  trace  of  either  strychnine  or 
brucine,  and  that  the  Balanophora  parasitic  on  Cinchona  Calimya 
does  not  contain  any  of  the  alkaloids  of  cinchona  barks.  The 
Loranthus  growing  on  orange  trees  never  partakes  of  the  yellow 
colour  of  the  wood  of  its  host  plant,  nor  does  the  Orobanche  of 
the  hemp  possess  the  odour  of  the  latter ;  while  Hydnora 
africana,  used  as  food  in  South  Africa  by  the  Hottentots,  grows 
on  an  acrid  and  even  vesicating  Euphorbia.  It  is  evident, 
therefore,  that  the  sap  absorbed  from  the  host  plant  must  be 
modified  by  the  parasite  to  form  its  own  peculiar  products. 
(Pharm.  Journ.,  May  2nd,  1891.) 

The  Forest  Officer  of  Ganjam,  a  district  where  the  Strychnos 
grows  so  plentifully,  sent  to  one  of  us  a  specimen  of  a  species 
Qii   Viscum   taken  from  these  trees,  which  was  identified  as 
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V.  ariiculatum.  The  sample  was  a  small  one,  but  it  was  sufficient 
to  determine  by  analysis  that  the  trace  of  alkaloid  present  was 
neither  strychnine  nor  brucine.  The  leares  contained  a  pecu- 
liar tannic  acid,  giving  a  green  precipitate  with  ferric  salts,  and 
a  resin  soluble  in  ether  and  alcohol,  striking  a  blood-red  colour 
with  strong  sulphuric  acid.  The  chemical  constituents  of  the 
leaves  of  the  parasite  were  altogether  different  to  those  of  tha 
leaves  of  the  Nux  Vomica  tree. 


SANTALACE^. 

SANTALUM  ALBUM,  lAnn. 

Fig. — Bedd,  FL  Sylv.^  t  256;  Hayne,  Amz.  Oewachs.  a-., 
I.  1;  Bmitl  and  Tnm.^  t  292;  Rumph.  Amb.  iu,L  11.  San- 
dalwood (Eng.),  Santal  Uaae  {Fr.^ 

Hab.— -Deecan  Peninsula.     The  wood  and  essential  oil. 

Verna^ndar. — Chandan,  Sufed-chandan  {Hind,),  Sandanak- 
kattai  ( Tank,),  Q-andhapu-chekka  ( Tel,),  Chandana-mutti  {MaL), 
Gandhada-chekke  ( Can. ),  Ghandon,  Sada-chandon  ( Beng, ), 
Ohandana,  Sukhada  {Chiz.}j  Chandana,  Gandha-che-khor 
(Mar.). 

History,  Uses,  8cC* — Sanskrit  writers  make  two  kinds 
of  Chandana:  the  darker,  heartwood,  they  csH  Pitachaftdana,  or 
yellow  Sandal ;  and  the  lighter  wood,  Srikhanda,  or  white  Sandal. 
Chandana  is  mentioned  in  the  NiruMa,  or  writings  of  Taska,  the 
oldest  Vedic  commentary  extant,  said  to  be  written  not  later 
than  the  5th  century  B.O-  It  is  also  referred  to  in  the  ancient 
opic  poems  of  the  Hindus,  the  Ramayana  and  Mahahharata. 

According  totbe  Kathasaritsigara^  it  is  one  of  the  trees  of  the 
Buddhic  paradise,  and  the  chariot  of  the  sun  is  made  of  its 
wood  bound  with  gold. 

Sanskrit  medical  writers  describe  sandalwood  as  bitter, 
cooling,  astringent,  and  useful  in  bilious  fever  and  heat  of  body  y 
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a  paste  of  the  wood  is  directed  to  be  applied  externally  to  in- 
flammatory affections  of  the  skin,  and  is  a  domestic  remedy  for  all 
kinds  of  pains  and  aches.  Under  the  name  of  gandh  (perfume), 
it  is  largely  used  in  Hindu  ceremonial,  being  smeared  upon 
idols  and  upon  the  foreheads  of  their  worshippers.  The  wood 
is  chiefly  consumed  at  the  chita  or  funeral  pile,  even  compara- 
tively poor  people  spending  as  much  as  fifty  rupees  upon  it. 
The  Parsees  also  use  it  at  their  f  u'  oral  ceremonies.  Mahometan 
medical  writers,  commencing  with  Masih  and  Ibn  Sina,  call 
the  wood  Sandal,  and  follow  the  Hindus  in  distinguishing  the 
dark-coloured  portion  from  the  light.  The  author  of  the 
IfoMza^  describes  it  as  cold  and  dry,  cardiacal,  tonic,  astringent, 
alexipharmicy  antaphrodisiac,  a  resolvent  of  inflammatory 
swellings,  &c.  He  recommends  an  emulsf'^n  in  bilious  fever,  on 
account  of  its  cooling  and  protective  \r  ice  over  the  heart, 
brain,  stomuoh,  &c.  As  an  external  app  ion  a  paste  made  with 
rosewater  and  camphor,  or  with  sarcocoiia  and  white  of  egg,  may 
be  applied  to  relieve  headache,  or  to  any  kind  of  inflammatory 
swelling  or  skin  affection.  Sometimes  the  paste  is  made  with  the 
juices  of  herbs,  such  as  purslane,  nightshade,  &c.  Ainslie  s:  k  s 
that  in  Southern  [ndia  sandalwood  given  with  milk  is  regarded 
as  a  valuable  remedy  in  gonorrhoea.  Rumphius  (ii.,  p.  42) 
mentions  a  similar  use  of  it  at  Amboyna.  In  the  Concan 
sandalwood  oil  with  cardamoms  and  bamboo  manna  is  given  in 
gonorrhGsa,  and  nLixed  with  lime  juice  and  camphor  it  is  used  as 
a  cooling  application  to  eruptions,  &c.  A  conserve  of  sandal- 
wood is  also  made  by  boiling  the  wood  cut  in  small  pieces  in 
bangar-kh^r  (impure  carbonate  of  potash)  and  water  (4  seers 
sandal,  half  a  seer  bangar-khir,  and  32  seers  water),  xmtil  it  is 
qiute^sof t.  It  is  then  preserved  in  a  thick  syrup.  Sandalwood 
was  known  to  the  Greeks  from  the  time  of  Alexander.  Arrian 
mentions  fwXo  a-ayakiva  among  the  Indian  imports  into  Oman  in 
the  Persian  Gulf.  Constantinus  Africanus,  a  physician  of 
the  School  of  Salerno,  appears  to  have  been  the  first  to  use 
it  medicinally  in  Europe.  In  the  Pharmacopoeia  of  India, 
Dr.  ^.  Ross  is  stated  to  have  subjected  the  wood  to  trial,  and 
found  that  whilst  its  effects  as  a  stimulant  were  very  slight,  its 
III.— 80 
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secondary  effect  wa^  that  of  a  sedative  on  the  circulation.  Ih 
remittent  ferers  in  which  it  was  administered,  it  acted  as  a 
diaphoretic,  diminishing  at  the  same  time  the  rapidity  rather 
than  the  violence  of  the  heart's  action.  Dr.  Henderson,  of 
Glasgow,  and,  in  France,  Drs.Panas,  Gubler  andSimmonet,  have 
directed  the  attention  of  European  physicians  to  the  valuable 
properties  of  the  oil  as  remedy  for  gonorrhoea,  in  doses  of  from 
30  to  40  minims  three  times  a  day,  and  there  is  now  some 
demand  for  it  in  India  for  this  purpose. 

Dr.  Henderson  asserts  that  he  always  found  it  inoffensive,  even 
in  strong  doses  ;  that  at  the  expiration  of  forty-eight  hours  com- 
plete relief  is  effected ;  besides,  it  has  the  important  qualification 
of  pleasing  the  patient  and  being  agreeable  to  the  stomach  ;  it  is 
superior  to  copaiba  and  cubebs,  succeeding  where  the  latter  have 
failed,  and  with  a  delicate  subject  it  is  to  be  highly  valued  as  a 
remedy  uniting  a  real  stomachic  to  a  great  specific  action, 
and  that,  in  short,  during  the  last  five  years,  he  is  indebted  to 
it  for  a  great  number  of  successful  cases.  (Medical  Titnes  and 
Oaz.y  June  1865.)  In  a  communication  to  the  Paris  Ghirurgical 
Society,  Dr.  Panas  (1865)  equally  advocated  its  use.  Oleum 
Santali  has  also  been  prescribed  in  chronic  catarrh  of  the  bladder, 
where  it  performs  the  same  offices  as  oil  of  turpentine,  without 
its  injurious  effect  on  the  kidneys  and  alimentary  canal.  In  all 
oases  it  is  best  administered  in  the  form  of  Itf  idy's  Capsules,  ten 
to  twelve  of  which  may  be  given  daily  at  first,  divided  into  three 
dosesy  each  of  which  may  be  taken  a  quarter  of  an  hour  before 
meals ;  the  number  of  cap^es  taken  daily  may  be  gradually 
increased  to  24^  but  as  soon  as  the  discharge  becomes  serous,  the 
dose  should  be  gradually  diminished.  M.  C.  M^u  has  observed 
that  after  the  internal  administration  of  oil  of  sandalwood,  a 
resinous  substance  is  found  in  the  urine  having  the  odour  of  the 
wood,  which  appears  to  be  kept  in  solution  by  phosphate  of 
soda,  and  which  has  the  properties  of  a  very  weak  acid.  This 
resinous  substance  can  only  be  obtained  in  very  small  quantities 
by  shaking  the  urine  with  ether ;  to  obtain  it  in  larger  quantity, 
an  acid  must  be  used  (phosphoric  or  tartaric),  which  makes  the 
urine  turbid  from  separation  of  the  resinous  matter.    If  the  urine 


SANTALACEM  235 

is  now  sliakeix  with  ether,  and  the  ether  evaporated,  the  resinous 
matter  is  obtained  of  a  light-brown  colour,  and  haying  the  odour 
of  sandalwood.  This  substance  in  contact  with  concentrated 
sulphuric  acid  affords  the  same  yellow-brown  and  red  colours  as 
pure  oil  of  sandalwood.  M.  M^hu  has  also  observed  that  the 
pure  sandal  oil  does  not  communicate  a  violet  odour  to  the  urine, 
as  is  the  case  when  the  oil  is  adulterated  with  copaiba  and  tur- 
pentine. (Journ.  de  Pharm,  et  de  Ckim.y  Sept.  1st,  1886.)  The 
fact  of  a  resin  being  precipitated  by  acids  from  the  urine  in 
cases  in  which  sandalwood  oil  has  been  administered,  has 
therefore  to  be  remembered  in  testing  for  albumen  with  nitric 
acid. 

Description Sandalwood  logs  are  about  a  yard  in  length 

and  5  to  6  inches  in  diameter ;  they  are  stripped  of  the  bark 
and  a  portion  of  the  sapwood.  Andreas  Petersen  of  Copen- 
hagen, who  made  in  1886  a  very  careful  investigation  of  the 
wood,  says  : — "It  is  very  homogeneous,  rather  hard  and  pon- 
derous, although  it  does  not  sink  in  water.  The  heartwood  is 
pale  reddish,  with  darker  reddish-brown  and  brighter  yellowish 
concentric  zones,  which,  when  examined  under  the  microscope, 
prove  to  be  annual  rings.  In  the  inner  part  of  the  wood  they 
are  sometimes  very  wide,  measuring,  for  instance,  as  much  as 
seven  millimetres.  Possibly,  therefore,  they  do  not  correspond 
to  one  year's  growth,  but  to  that  of  a  longer  period. 

"  The  transverse  section,  examined  by  means  of  a  lens,  dis- 
plays the  numerous  narrow  medullary  rays ;  the  vessels  are 
partly  empty,  partly  loaded  with  yellow  resin.  In  the  bright 
yellowish  sapwood  both  vessels  and  medullary  rays  are  less 
distinct.  The  sapwood  is  scentless,  whereas  the  heartwood, 
especially  when  freshly  cut,  is  in  a  high  degree  possessed  of 
the  very  agreeable  and  remarkably  persistent  odour  of  sandal 
oil. 

"  The  miscroscope  shows  the  prevailing  part  of  the  tissue  of  the 
wood  to  be  made  up  of  ligneous  fibres  (libriform) ,  the  thick  walls 
of  which  are  marked  with  small  annular  pits  (behofte  Tupfel). 
The  woody  tissue  is  traversed  by  medullary  rays  consisting  of 
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one  or  two  rows  of  somewhat  irregular  cells.  On  a  transverse 
section,  the  distance  of  the  medullary  rays  from  each  other  is 
very  diflferent.  According  to  the  size  and  position  of  the 
vessels,  the  medullary  rays  are  somewhat  undulated.  Most  of 
the  vessels  are  very  large,  the  largest  as  much  as  89  mkm.  in 
diameter.  They  are  very  regularly  distributed,  either  isolated, 
or  in  groups  of  tw^o  or  three,  very  seldom  more.  Their  walls 
are  very  thick,  being  marked  with  numerous  annular  pits^ 
communicating  with  those  of  the  surrounding  cells.  There  is 
also  to  be  met  with  in  the  wood,  parenchymatous  tissue  to  some 
extent,  which  is  made  up  either  of  isolated  cells  or  of  short 
tangential  or  oblique  rays  of  two  to  five  cells ;  these  parenchy- 
matous layers  very  seldom  run  from  one  medullary  ray  to 
another.  Crystals  of  oxalate  of  calcium  are  also  found ;  and 
in  longitudinal  sections  they  are  seen  to  be  enclosed  in  long 
ducts,  containing  each  10 — 15  crystals.  As  to  the  concentric 
zones  of  darker  and  brighter  tint,  as  mentioned  above,  the 
vessels  of  the  latter  zones  are  much  smaller  and  less  numerous 
than  those  of  the  dark  ones  ;  the  libriform  cells  likewise  show 
the  same  difference,  although  less  distinctly.  Thus  the  dark 
zones  in  all  probability  represent  the  wood  built  up  in  spring. 
The  vessels  have  an  average  diameter  of  74  mkm.^  those  of  the 
vessels  in  the  other  rings  being  only  47  mkm. 

'*  The  darker  colour  is  due  partly  to  the  actual  cell -walls,  partly 
to  the  resin  contained  in  numerous  vessels.  On  the  whole,  the 
concentric  markings  or  zones  are  more  distinct  to  the  naked  eye 
than  uuf!  »  the  microscope.  On  a  vertical  section  the  medullary 
rays  are  seen  to  be  built  up  of  usually  less  than  eighteen  layers, 
each  consisting  of  two  or  three  rows  of  cells.  The  position  of 
the  medullary  rays  and  pits  does  not  allow  this  wc  Da  to  be  classed 
among  the  woods  wh*  .  *^ere  described  by  Hohnel  as  showing 
the  remarkably  rcgi  ■  arrangement  of  layers  or  series  like 
stories,  which  he  termed  a  *  stockwerkahnliche  *  structure.  If 
these  slices  of  the  wood  are  boiled  for  some  minutes  with  nitric 
acid  (M8'j),  a  little  chlorate  of  potassium  being  added,  the 
single  cells  are  easily  isolated.  The  libriform  cells  are  then 
distinctly  seen  to  exhibit  the  typic  form  alluded  to  above,  a  few 
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of  them  reminding  one  extremely  of  the  fibres,  of  which  the 
pinewood  is  made  up.  I  have  also  noticed  intermediate 
fibres,  marked  with  both  true  annular  and  laterally  extended 
pits  (Hoftiipfel  and  Spalttiipfel).  The  vessels  are  short, 
somewhat  obliquely  truncated,  and  perforated  with  a  great 
annular  hole,  the  ends  of  the  vessels  being  more  or  less 
pointed. 

"  Only  the  heartwood  is  valuable,  the  sapwood  and  branches 
being  not  used,  I  failed,  in  fact,  in  demonstrating  the 
presence  of  oil  in  the  sapwood,  the  tissue  of  which  is  nearly 
colourless,  and  exhibits  no  contents  at  all  in  its  cells.  In  the 
heartwood,  on  the  contrary,  the  cell- walls  are  very  rich  in  yel- 
low colouring  matter.  The  parenchymatous  part  of  the  wood, 
the  medullary  rays  and  numerous  vessels  are  loaded  with  a 
yellow-brownish  resinous  matter.  Thin  slices,  examined  under 
water  or  glycerine,  display  a  great  many  smaller  and  larger 
drops,  soluble  in  alcohol  and  reducing  osmic  acid  (1  part  dis- 
solved in  100  parts  of  water);  no  doubt  they  are  drops  of  essential 
oil.  These  drops,  flowing  out  of  the  ducts,  on  thin  sections  are 
seen  most  abounding  along  the  primary  membranes  of  the  cells 
and  in  their  pits.  But  if  rather  thick  sections  are  treated  with 
osmic  acid,  the  woody  parenchyme  and  the  medullary  rays  also 
assume  a  black  colour,  due  to  reduced  osmium.  If,  on  the  con- 
trary, the  sections,  before  being  treated  with  osmic  acid,  have 
been  well  washed  with  alcohol,  the  just  mentioned  parenchyme 
is  not  at  all  or  but  extremely  faintly  blackened.  The  cells 
under  notice  contain  no  tannic  matter,  as  shown  by  means  of 
bichromate  of  potassium  and  chloride  of  iron,  the  reduction  of 
the  osmic  acid  is  consequently  not  due  to  tannic  matter.  Small 
pieces  of  the  heartwood  were  further  treated  for  some  days  with 
a  solution  of  osmic  acid,  then  extracted  by  means  of  alcohol  and 
dried.  When  sections  were  made  from  these  pieces,  I  ascertained 
that  nearly  all  the  parenchymatous  parts  had  assumed  a  black 
colour.  Sometimes  also  the  libriform  cells  contain  a  small 
amount  of  oil,  but  the  experiments  just  mentioned  prove  the 
parenchymatous  tissue  of  the  wood  to  be  the  principal  seat  of  the 
essential  oiL     When  treated  with  a  mixture  of  equal  parts  of 


238  SANTALACEJB. 

glycerine  and  solution  of  potash  (5  per  cent.),  oil  drops  are  also 
distinctly  seen  in  the  parenchyme.  I  ascertained  that 
there  is  no  corky  membrane  in  the  walls  of  these  cells,  like 
that  occurring  in  many  other  cases*  From  a  physiological 
point  of  view,  the  absence  of  corky  walls  of  the  cells  of 
the  heartwood  might  be  expected."  (Pharm.  Jouf*n.  (3), 
xvi.,  757.) 

Chemical  composition, — The  wood  treated  with  boiling  alcohol 
yields  about  7  per  cent,  of  a  blackish  extract,  from  which  a 
tannate  is  precipitated  by  alcoholic  solution  of  acetate  of  lead. 
Decomposed   by  sulphuretted  hydrogen,  the  tannate  yields  a 
tannic  acid  having  but  little  colour,  and  striking  a  greenish 
hue  with  a  ferric  salt.     The  extract  also  contains  a  dark  resin. 
{Phannacographia.)     The  most  interesting  constituent  of  sandal- 
wood is  the  fragrant  essential  oil.     It  is  a  yellowish,  remark- 
ably thick  liquid,  having  a  high  specific  gravity  (usually  more 
than  0*960);  and  is  a  mixture  of  hydrocarbons  and  oxygenated 
oils,  boiling  at  a  very  high  temperature.     The  specific  gravity 
of  a  pure  sample  of  oil  distilled  at  Hunsur  from  the  roots  was 
0-9745  at    15^*5.     M.  Chapoteaut  (BulL    Soc.    Chim.,   xxxiv., 
303)  has  shown  that  it  is  composed  of  two  oils,  one  boiling 
at  300^  and  the  other  at  310°,  and   that  the   composition   of 
the   oil    boiling   at   300®  is  C^^H'-^^O,  and  of  the   oil  boiling 
at   310°    C^^H'^^0.     This   chemist    has   been    able   to    obtain 
with   the   latter  oil   a   series   of  ethers  under  the    influence 
of  the  different    acids  he    brought   to    act    upon  it,  and  has 
announced  the   important   fact  that   the   oil   C^^H^^O  is   an 
alcohol,  the  aldehyde  of  which  is  the  oil  C*^n^*0.     Phosphoric 
anhydride  absorbs   water  from    both,    converting  them    into 
hydrocarbons  of  the  formulae  C^^n*^^  and  C^^H^*,  respectively. 
By  the  Indian  process  only  2*5  per  cent,  of  oil  is  obtained  from 
the  wood,  but  the  powerful  apparatus  of  Messrs.  Schimmel  &  Co. 
of  Leipzig  affords  as  much  as  5  per  cent. 

Collection  and  Commerce, — Mr.  0.  E.  M.  Russell,  Superinten- 
dent of  Forests  in  Mysore,  in  a  Report  upon  sandalwood  ( 1889), 
says :— "  Sandalwood  is  the  most  important  source  of  Forest 
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revenue  in  Mysore,  It  Is  a  monopoly  of  the  Mysore  Government, 
and,  except  by  Government  Agency,  no  sandal  tree  can  be 
uprooted  or  cut  down  even  upon  land  which  is  private  property. 
The  only  exceptions  are  the  Jah^irdar  of  Yelandur  and  the 
Guru  of  the  Sringeri  Matt,  who  are  permitted  to  cut  and  dispose 
of  the  sandalwood  of  their  own  Jahgirs.  The  tree  is  plentiful  in 
the  Mysore  country,  and  occurs  also,  but  in  far  less  quantities, 
in  those  portions  of  the  Madras  territory  which  border  upon 
Mysore ;  for  practical  purposes,  however,  Mysore  may  be 
said  to  almost  hold  the  monopoly  of  the  sandal  supply.  It  is  a 
somewhat  delicate  tree,  is  killed  outright  by  fire,  is  very  im- 
patient of  injuries  to  the  roots  and  bark,  and  requires  shade 
and  protection  while  young.  The  value  of  the  wood  is  depen- 
dent upon  a  volatile  oil  which  is  contained  in  the  heartwood 
only,  and  in  order  that  this  oil  may  be  developed  in  the  highest 
possible  degree,  it  is  necessary  that  the  growth  of  the  tree 
should  be  slow,  consequently  sandalwood  grown  in  arid 
situations  on  poor  stony  soil  is,  though  small,  of  far  more  value 
than  is  that  produced  by  large  well-grown  trees  growing  in 
moist  situations  and  in  richer  soil.  The  maturation  period  of 
the  sandal  tree  is  variously  stated  at  from  40  to  60  years. 
Sandalwood  is  not  eaten  by  white  ants,  and  its  contained  oil 
preserves  it  from  decay  in  a  remarkable  degree,  of  which  the 
present  collection  of  old  sandal  roots  left  in  the  ground  for 
many  years  past  is  a  conclusive  prooi.  In  former  times  it  was 
the  custom  not  to  uproot,  but  to  fell,  sandal  trees,  whereas  for 
many  years  past  the  trees  have  been  uprooted,  and  the  roots, 
which  contain  a  higher  percentage  of  oil  than  the  wood,  are  in 
great  demand  and  command  high  prices. 

'^Even  in  periods  of  depression  of  the  sandal  market,  a  fair 
demand  for  roots  has  always  been  noticeable.  The  method  of 
preparation  is  as  follows  : — 

"  The  trees  having  been  uprooted  are  roughly  deprived  of  bark 
and  of  some  of  the  sapwood  on  the  spot,  and  are  then  carted 
into  the  nearest  of  the  sandal  Kothis,  of  which  nine  exist  in  the 
Mysore  Province. 
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"  The  distribution  of  the  yarious  sandal  Kothis  and  their 
names  are : — 


District. 

Namber  of  Kothis. 

Names 

ItfvsorG  •■•(••  ••• ••.... 

2 

1 
4 

1 
1 

Hunsur  and  Seringapatam 

Bangalore. 

Shimoga, 

Tirthahalli, 

Anantapur,  and 

Shikarpur. 

Hfissan* 

BAnoralore 

Shimom ...■••• 

Hftssan  .••••••••••••••••• 

Kadur 

Cliikmagalur. 

**  On  arrival  at  the  Kothis,  the  trunks  are  sawn  oflf  above  the 
roots,  cut  into  lengths,  all  the  white  wood  removed,  the  billets 
adzed  and  subsequently  planed  and  smoothed,  the  roots  adzed 
and  freed  of  all  adhering  bark,  mud,  and  white  wood,  and  the 
various  products — billets,  chips,  small  pieces,  hollow  wood,  saw 
powder,  &c. — collected  and  classified  according  to  the  classes 
represented  by  the  specimens  forming  the  sandal  trophy. 
About  the  months  of  November  and  December  auction-sales  of 
the  various  classes  are  held  in  all  the  Kothis  of  the  Province, 
and  are  so  arranged,  as  regards  the  dates  fixed  for  holding  the 
same,  that  purchasers  may,  if  they  choose,  attend  the  sales  in 
Shimoga,  Kadur  and  Hassan,  and  yet  be  in  time  for  those  in 
Mysore  and  in  Bangalore. 
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"  Range  and  Yield  of,  and  Revenue  denvedjram,  SanddhDOod.-^ 
The  range,  yield  of  wood,  and  the  revenue  derived  therefrom 
can  conveniently  be  shown  in  tabular  form.  The  statements 
below  contain  the  figures  for  6  years : — 
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Average  Summary  calculated  on  the  6  t/e^ra. 


Difltrict. 


Colleotion. 


Bold. 


Bevenae. 


Average  rate 
per  ton  sold. 


Shimoga  District 
Mysore      do. 
Hassan      do. 
Bangalore  do. 
Kadiir        do. 


Tons. 

660} 
470} 
222i 
121} 
144} 


Tons. 

666 
463 
215 
126 
126 


2,17.465 

1,36,171 

78,862 

38,180 

40,178 


326} 

294 

343} 

305} 

319 


Years. 

Collection. 

Sold. 

fievenae. 

Average  rate 
per  ton  sold 

1882—83 ^. 

1883—84 

Tons. 

1,942} 

1,4^9 

1,523} 

1,011 

1,384} 

2,365} 

Tons. 

1,434} 

1,466 

1,0431 

1,663 

1,809} 

-2,261 

Rs. 

4,70,^66 
4,36,739 
3,19,713 
6.14,862 
6,10,412 
6,82,445 

328} 

4500 

1884—86 

506} 
329} 
337} 
302 

1886—86 

1886—87 

1887—88 

9,716} 

9.668} 

30,35,137 

317 

"  Thus,  the  revenue  from  sandalwood  in  1887-88  amounted  to 
no  less  than  Rs.  6,82,445,  while  the  average  revenue  for  the 
6  years  reaches  Rs.  5,05,856. 

"  There  is  but  a  slight  variation  between  the  prices  obtained 
for  the  various  classes  of  sandal  at  the  sales  held  in  the  various 
Kothis  of  the  Province,  so  the  prices  obtained  last  year  in  the 
Mysore  District,  though  somewhat  lower  than  those  obtained  in 
certain  other  Districts,  will  afford  a  fair  idea  of  the  value  of 
the  di£Eerent  classes. 
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**  Rates  obtained  in  auction  in  the  Mysore  District  in  December 
1887:— 

Es.  per  ton. 

Ist  class  (selected  logs)    514 

2nd  class         (do) 496 

3rd  class          (do) 485 

4tli  class          (do) 487 

5tli  class  (logs) 471 

Roots 383 

Jajpokal  (ordinary  commercial)   352 

Bagaradad    (do.    inferior)  372 

Powder  322 

Ain  Bagar  (inferior  wood)  311 

Ain  Chilta  (common  chips) ,  187 

Hutri  Chilta  (coarse  do.)  168 

Basola  Bukni  (adzed  do.)..... 47 

Milra  Chips  (mixed  do.) 85 

"  The  yield  of  sandalwood  from  the  Mysore  Province  is  cap- 
able of  expansion.  XJntil  recently  little  attention  was  paid  ^to 
artificial  reproduction  and  the  encouragement  and  artificial 
enhancement  of  natural  reproduction,  the  supply  being  obtained 
solely  from  natural  growth.  Now,  however,  extensive  measures, 
having  for  their  object  Sandal  reproduction  throughout  the 
Province,  are  being  carried  out,  and  no  practical  limit  to  the 
possible  supply  of  this  valuable  tree,  beyond  the  necessary 
question  of  demand,  is  conceivable. 

"  Chief  Markets  for  Sandalwood, — It  will  be  matter  for  surprise 
that  so  valuable  a  wood,  and  one  of  which  a  single  Province 
may  almost  be  said  to  hold  the  monopoly,  should  be  so  little 
known  outside  India. 

*'  The  fact  is  that  the  trade  in  Mysore  sandalwood  has  hitherto 
been  confined  to  a  ring,  consisting  chiefly  of  Muhammadan  Seits, 
who  either  as  principals  or  as  agents  of  Bombay  Firms,  attend 
the  local  sales  and  send  the  sandalwood  purchased  by  them  to 
Bombay.  The  transit  to  Bombay  from  the  coast  is  by  sea  in 
native  craft.  The  Railways  might  perhaps  secure  this  traffic 
if  they  offered  special  rates. 
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''The  carts  that  convey  the  sandalwood  to  the  coast  are  hired 
at  low  rates,  as  they  are  certain  of  return  loads  of  salt  and  other 
merchandise  to  Mysore.  Until  recently,  nearly  all  the  sandal- 
wood sold  in  the  auctions  held  by  the  Mysore  Government,  went 
to  Bombay,  but  a  demand  having  lately  arisen  for  sandal  oil  for 
medicinal  purposes,  some  direct  shipments  of  wood  for  extrac- 
tion of  oil  to  France  and  Germany,  and,  probably,  also  to 
America,  have  been  made." 

A  small  quantity  of  sandalwood  is  produced  in  the  Madras 
Presidency,  and  in  the  Bombay  districts  of  North  Canara  and 
Dharwar.  The  following  figures  show  the  revenue  obtained 
from  the  wood  in  the  Madras  districts  in  1889-90 : — 

North  Arcot......  Rs.  5,688    Average  price,  Rs,  4  per  cwt. 


South  Arcot „  1,885 

Salem  „  5,679 

North  Coimbatore  „  1 94 

Nilgiris „  5,616 


15 
15 
12 
13 


9f 


Total 18,562 

Statement  of  Sandalwood  collected  in  the  North  Canara  and 
Dharwar  Bistricta  in  1889-90  and  sold  by  auction  at  Kumpta, 


No. 

Glass  of  Sandalwood. 

No.  of 
billets. 

Quantity. 

Bate. 

Amount, 

1 

Ist  class    

363 

472 

436 

933 

646 

1,424 

1,066 

63 

721 

38 

3 

673 

K.  m.  lb.* 

18    7  20 
13    3  19 

7  0    2 
12    0  10 

4    0  11 
6    0    6 

9  12  26 

10  0 
0  10    9 
3    7  16 
0    4  17 

8  7    7 

Rs.  a.   p. 

142    4    8 

140    1     7 

136    6  11 

138    6    8 

133    0    0 

120    0    0 

130    0    0 

114    0    0 

76    0    0 

38    0    0 

90    0    0 

16    0    0 

Rs.  a.   p. 

2,616    2    2 

2 

2!id  do 

1,847    0    9 

8 

3rd  do 

956    8  10 

4 

4th  do 

1,663    7    5 

5 

5th   do 

634    9  11 

6 

6th  do. 

601    4    7 

7 

Roots    ..«. 

1,264    0    6 
114    0    0 

g 

Jajpokal    • 

9 

Smsll  Dieces...  •■••••••. 

38  11    4 

10 
11 
•1^ 

Trimmings  Bags 

Sawdust       do 

White  wood 

128    6    2 

20  11     9 

133  12    9 

ToUl 

82  15    3 

9,907  12    2 

*  The  Bombay  kandy  of  20  maunds  of  28  lbs. 
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In  1889-90  the  total  quantity  of  sandalwood  offered  for  sale 
in  Mysore  was  2,384  tons,  3  cwts.,  63  lbs.  Of  this  quantity  only 
2  tons,  16  cwts.,  105  lbs.,  were  placed  in  the  first  class.  The  total 
revenue  yielded  was  Rs,  8,82,031. 

The  quantities  sold  at  the  different  Kothis  were — Hunsur 
Kothi,  673  tons,  ]  3  cwts.,  58  lbs. ;  Seringapatam  Kothi,  439 
tons,  11  cwts.,  28  lbs.;  Hassan  Kothi,  180  tons,  9  cwts.,  28 lbs.; 
Ohikmangalur  Kothi,  132  tons,  14  cwts.,  70  lbs.;  JirthahaUi 
Kothi,  233  tons,  13  cwt«.,  48  lbs.;  Shimoga  Kothi,  471  tons,  14 
cwts.,  6  lbs.;  Shikapur  Kothi,  252  tons,  7  cwts,  49  lbs.  Of  the 
673  tons,  13  cwts.,  58  lbs.  offered  for  sale  at  Hunsur  Kothi^ 
only  148  tons,  4  cwts.,  28  lbs.,  consisted  of  logs,  which  were 
classified  as  follows: — 


per  ton. 


The  roots  fetched  prices  ranging  from  Rs.  416  to  Rs.  449,  the 
sawdust  Rs.  420,  and  the  chips  and  trimmings  from  Rs.  70-8  to 
Rs.  301. 

Sandaltoood  oil. — The  Mysore  Government  has  long  had 
establishments  for  extracting  the  oil,  which  is  sold  at  the 
annual  auction  along  with  the  wood,  and  chiefly  bought  up  for 
exportation  to  China  and  Arabia.  It  is  procured  from  the  wood 
by  distillation,  the  roots  yielding  the  largest  quantity  and 
finest  quality  of  oil.  The  body  of  the  still  is  a  large  globular  clay 
pot  with  a  circular  mouth,  and  is  about  2i  feet  deep  by  6^  in 
circumference  at  the  bilge.  No  capital  is  used,  but  the  mouth 
of  the  still,  when  charged,  is  closed  with  a  clay  lid  having  a  small 
hole  in  its  centre,  through  which  a  bent  copper  tube  about  5  ^ 
feet  long  is  passed  for  the  escape  of  the  vapour.  The  lower  end 
of  the  tube  is  conveyed  inside  a  copper  receiver,  placed  in  a  large 
porous  vessel  containing  cold  water.  When  preparing  the  san- 
dal for  distillation,  the  white  or  sap  wood  ib  rejected,   and  the 


Tons. 

cwts. 

lbs. 

Price  given. 

Ist  class 

..• 

10 

28 

Rs.  601  per  ton 

2nd    „ 

6 

5 

84 

„    696-    „ 

3rd    „ 

60 

4 

•      84 

„   575  to  582 

4tli    „ 

21 

3 

56 

„   570  to  574 

5th    „ 

6 

•  .  • 

... 

„  554 
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heartwood  is  cut  into  small  chips,  and  distillation  is  slowly 
carried  on  for  ten  days  and  nights,  by  which  time  the  whole  of 
the  oil  is  extracted.  As  the  water  from  time  to  time  gets  low  in 
the  still,  fresh  supplies  are  added  from  the  heated  contents  of 
the  refrigerator.  The  quantity  of  oil  yielded  by  wood  of  good 
quality  is  at  the  rate  of  10  ozs.  per  maund,  or  2-5  per  cent. 
It  is  transparent  and  of  a  pale  yellow  colour,  and  has  a  resinous 
taste  and  sweet  peculiar  smell,  which  is  best  appreciated  by 
rubbing  a  few  drops  of  the  oil  on  the  warm  hand.  Its  specific 
gravity  is  about  0'980.  (Bidie.)  The  average  price  in  India  is 
about  Rs.  8  per  lb. 

From  Mr.  Russell's  report  we  learn  that  recently  Messrs.  P. 
Smith,  of  Bangalore,  and  W.  F.  Petrie  Hay,  of  Hunsur,  have, 
•  with  permission,  been  making  experimental  distillations.  Their 
samples  were  clear  and  good,  but  it  has  been  brought  to  notice 
that  the  use  of  iced-strainers  would  be  necessary  to  prevent  the 
oil  becoming  thick  or  cloudy  when  exported  to  colder  regions. 

False  Sandahcooda  of  Eastern  Commerce. — The  wood  of 
Santalum  Preissii  (South  Australian  sandalwood)  is  dark- 
brown  in  colour,  with  unusually  close  tenacious  texture,  and 
extraordinarily  hard  and  heavy.  It  is  much  sought  for  in 
China,  where  the  oil  is  used  for  medicinal  purposes  and  to 
perfume  soaps.  Messrs.  Schimmel  &  Co.  distilled  75  kilos  of 
the  wood  and  obtained  3  kilos,  800  grams,  of  oil.  The  wood, 
therefore,  is  one  of  tbe  richest  sandalwoods  for  oil.  In  many 
respects  the  latter  is  characteristic  and  interesting;  it  is 
viscid,  of  a  cherry- red  colour,  and  specifically  heavier  than 
water.  At  15*"  C.  its  sp.  gr.  is  1*022.  The  oil  possesses  the 
property  of  solidifying  at  medium  temperatures  and  separating 
acicular  crystals,  so  that  in  the  process  of  distillation  the 
cooling  must  be  very  carefully  effected,  otherwise  the  con- 
densing tubes  become  blocked.  This  phenomenon  occurs  espe- 
cially in  the  medium  fractions  of  the  oil.  The  rasped  wood  has 
an  agreeable  balsamic  odour  with  a  suggestion  of  rose  oil  which 
is  not  perceptible  in  the  normal  oil.  By  separating  the  oil  into 
a  number  of  fractions,  the  rose  odour  can  be  recognised  in  some 
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of  the  middle  fractions.  (Berichte  van  Schifnmel  8f  Co.,  1891.) 
The  wood  of  Santalum  cignorum  (West  Australian  san- 
dalwood) has  a  sharp  odour  which  distinguishes  it  from  true 
•  sandalwood.  The  oil,  which  has  the  same  peculiarity,  has  a  sp. 
gr.  of  0-953,  rotation  +5®  20. 

African  Sandalwood  (botanical  origin  unknown)  is 
reddish- brown  in  colour,  and  very  hard  and  close.  Distilled 
with  water  it  yields  3  per  cent,  of  a  ruby-red  oil  having  the 
consistence  of  true  sandalwood  oil.  Its  sp.  gr.  at  15^  C.  is 
0*969.  The  odour  resembles  that  of  West  Indian  sandal  oil. 
(Berichte  von  Schimmel  8f  Co.,  1891.)  This  wood  is  largely 
imported  into  Bombay ;  a  sample  kindly  supplied  by  Messrs. 
Schimmel  &  Co.  was  found  to  agree  exactly  with  that  sold  in 
the  bazaar.  It  is  used  in  India  as  a  cheap  substitute  for  true 
sandalwood. 
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EUPHORBIA  PILULIFERA,  Linn. 
Ylg.—Jacq.  Icon,,  t.  478 ;  Burm.  Thea.  ZeyL,  it.  104-105, 

Hab. — Throughout  the  hotter  parts  of  India.     The  herb. 

Vernacular. — Dudhi  {Hind,)^  Bara-keru  (Beng.),  Goverdhan, 
Mothidudhi,  Nayeti  (Mar.),  Dudheli  (Ouz,),  Amumpatchai-arissi 
(Tam.)f  Bidari,  Nanabala  (Tel.),  Gentikasa,  Barasu  (Can.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Hindu  medical  writers,  nor  does  there  appear  to  be  any  Sanskrit 
name  for  it.  It  is  known,  however,  as  a  popular  remedy  for 
worms,  bowel  complaints,  cough  and  gonorrhoea,  and  as  a  local 
application  for  the  cure  of  ringworm,  the  Marathi  name  Nayeti 
signifies  ringworm.  Ainslie  (ii.,  99)  remarks: — "If  we  may 
believe  Piso  (De  Med.  Brazil),  and  Barham  (p.l80),  it  possesses 
most  extraordinary  qualities,  such  as  a  few  drops  of  the  juice 
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of  it  killing  serpents ;  its  efficacy  in  venereal  complaints  and 
dry  bellyache ;  and  its  being  an  antidote  to  poisons." 

Recent  investigation  has,  however,  thrown  more  light  upon 
the  properties  of  the  plant.  Marsset  has  discovered  that  it  kills 
small  animals  by  paralysing  the  respiration  and  the  heart, 
through  its  direct  action  on  the  respiratory  and  cardiac  centres. 
The  active  principle  is  eliminated  by  the  liver,  for  in  all  the 
animals  which  died  during  the  experiments  the  gall-bladder 
was  found  to  be  distended  with  bil».  He  has  published 
excellent  results  obtained  with  it  in  the  dyspnaea  of  asthma, 
emphysema  and  bronchitis,  these  good  results  depending  upon 
a  particular  modification  of  the  functions  of  the  pneumogastric. 
{Contrih,  a  Vetude  hot,  phys.  et  therap,  de  VEuphorb,  pil. 
Paris,  1884.)  Tison  and  Eeaumetz  obtained  very  satisfactory 
results  from  it  in  dyspnaE?a  of  cardiac  origin.  It  appears  to  act 
beneficially  upon  spasmodic  dyspnaea,  from  whatever  cause 
arising,  and  it  unquestionably  is  a  remedy  of  great  power  and 
promise.  {Whitla,)  Its  action  is  not  cumulative.  The  active 
principle  being  soluble  in  water  and  dilute  alcohol,  an  abundant 
watery  vehicle  should  therefore  be  employed.  An  extract  made 
with  wator  or  weak  spirit  keeps  well.  In  decoction,  1  oz.  of  the 
fresh  plant  or  ^  oz.  of  the  dried  plant  may  be  used  with  2  quarts 
of  water,  and  be  reduced  by  simmering  to  one  quart ;  the  addition 
of  1^  to  2  ozs.  of  alcohol  will  prevent  it  from  spoiling  in  a  cold 
climate,  but  in  India  the  decoction  should  be  made  fresh  every 
2  days.  The  extract  may  be  given  in  1  gram  doses,  dissolved  in 
syrup  or  water ;  it  should  not  be  prescribed  in  pill,  on  account  of 
its  irritant  action  on  the  gastric  mucous  membrane.  The  decoc- 
tion is  given  in  doses  of  a  wine-glassful  three  or  four  times  a 
day ;  both  preparations  are  best  given  after  meals  or  immediately 
before  them.  Attention  has  been  redirected  to  this  drug,  as  of 
value  in  the  treatment  of  hay  asthma  and  coryza,  by  Dr.  Rose- 
crans  W orkmsin  {Therap.  Oaz,,  July  15,  1890),  who  states  that 
in  thirteen  cases  of  hay  asthma,  prompt  relief  was  obtained  in 
nine,  in  one  of  the  other  cases  partial  relief  was  obtained,  and 
in  the  remaining  three  cases  the  results  were  negative.  The 
fluid  extract  was  administered  in  doses  of  30  to  60  minims  every 
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four  hours.  In  nearly  all  the  above  cases  iodide  of  potassium 
and  arsenic  had  been  previously  used.  In  nine  cases  of  coryza^ 
good  results  were  obtained  in  six,  the  sneezing  and  rhinal 
flow  ceasing  or  diminishing  within  thirty-six  hours  after  the 
administration  of  the  drug  was  begun.  The  doses  were  repeated 
every  three  or  four  hours.  In  five  cases  of  asthma  of  frequent 
recurrence  and  long  standing,  marked  relief  was  experienced 
in  one  case :  the  dyspnoea  soon  disappeared  and  the  attacks 
were  always  shortened.  In  the  other  four  cases  no  good  effects 
were  obtained. 

Description. — Annual,  hairy,  obliquely-erect,  with  the 
apices  recurved;  leaves  opposite,  obliquely-oblong,  serrulate; 
flowers  small,  numerous,  in  globular,  axillary,  shortly-peduncled 
clusters ;  seeds  ovoid.  The  acute  leaves,  hispid  hairiness,  and 
small  fruit  render  this  species  easily  recognizable. 

Chemical  composition. — The  plant  has  been  examined  by  J.  H. 
Bunting  (Amer.  Journ,  Pkarm,,  1888,  562),  whose  analysis 
shows  the  presence  of  the  following  constituents  :  wax,  caout- 
choucy  chlorophyll,  resin,  tannin,  sugar,  mucilage,  carbo- 
hydrates, albuminoids,  calcium  oxalate,  and  other  salts. 

Nothing  is  known  of  the  active  principle  beyond  the  facts 
that  it  is  soluble  in  water  and  weak  spirit,  and  insoluble  in 
alcohol  of  90®,  ether,  chloroform,  bisulphide  of  carbon  and  oil  of 
turpentine;  it  is  supposed  to  be  a  gum-resin.  The  watery 
solution  on  evaporation  to  dryness  leaves  a  deep  reddish-brown 
substance,  having  a  vitreous  fracture,  hardly  any  taste  and  a 
strawberry  odour.  {Bardet  et  Ugasse,  Form,  des  Nouv,  Bemedes, 
Paris,  1886.) 

EUPHORBIA  THYMIFOLIA,  Burm. 

Fig.— Burn.  Thes.  Zeyl,  t.  105,  /.  2;  Rheede,  Hort. 
Malx.,  tZZ. 

Hab.— Throughout  India  and  Ceylon,  Central  Asia,  and  all 
hot  countries,  except  Australia, 
ia-33 
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F^rwflCttZar.— Chhoti-dudlii,  Nig&chfini  {Hind.),  Rakta-keru, 
Dudhiya  (Beng.),  Cliin-amam-patchai-ariasi,  Sittrapal6(li(ram.), 
Bidari-ndna-biyyam  (Tel.),  DAkti-dudhi,  Lahan-nayeti  (Mar.), 
Dodhuk,  Hazardana  {Punj.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in 
the  standard  Sanskrit  medical  works,  but,  along  with  the  allied 
species  JE.  granulata,  Forsk.,  E.  microphylla,  Heyne,  and 
E,  Clarkeana,  Hook/.,  which  the  natives  do  not  distinguish  from 
it,  it  is  used  medicinally  in  most  parts  of  India  and  the  East, 
The  author  of  the  Khulasat'el-tajirib  states  that  it  is  a  small 
milky  prostrate  plant  with  slender  reddish  stems,  and  opposite 
leaves  about  the  size  of  a  split  lentil  seed,  very  common  about 
Merv  in  sandy  ground.  It  is  hot  and  dry  in  the  first  of  the 
third  degree ;  the  expressed  juice  or  powdered  plant  with  wine 
is  given  as  a  remedy  for  the  bites  of  venomous  reptiles,  and  is 
applied  externally  to  the  bitten  part ;  with  milk  it  acts  as  a 
purgative  and  expels  all  noxious  humors  from  the  body.  Accord- 
ing to  Ainslie,  the  Sanskrit  name  is  Rakta-vindu-chhada,  which 
would  imply  that  it  is  a  remedy  for  Bakta-vindu,  '•gonorrhoea 
with  sanious  discharge."  He  remarks ; — "  The  very  small  leaves 
and  seeds  of  this  low-growing  annual  plant,  which,  in  their 
dried  state,  are  slightly  aromatic  and  a  little  astringent,  are 
given  by  the  Tamool  doctors,  in  worm  cases,  and  in  certain 
bowel  affections  of  children ;  they  are  commonly  administered 
in  the  form  of  powder,  and  in  buttermilk,  to  the  quantity  of 
one  pagoda  and  a  quarter  weight  in  the  course  of  the  day  on  an 
empty  stomach.  The  leaves  when  carefully  dried  smell  some- 
thing like  tea."  {Mat  Ind.,  ii.,  75.)  Irvine  states  that  it  is  used 
as  a  stimulant  and  laxative  in  Northern  India.  In  the  Concan 
the  juice  is  used  to  cure  ringworm,  and  mixed  with  chloride  of 
ammonium  for  the  cure  of  dandriff.  O'Shaughnessy  says  that 
the  juice  is  a  violent  purgative,  and  that  the  fresh  plant  is,  by 
the  Arabs,  applied  to  wounds.  In  the  Diet,  Econ.  Prod,  of 
India,  it  is  stated,  on  the  authority  of  the  Rev.  A.  Campbell, 
that  the  Santals  use  the  root  of  this  plant,  which  they  call 
Nanha-pusi-toa,  as  a  remedy  for  amenon'hQsa. 
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Description. — A  much  branched  annual  prostrate  plant, 
more  or  less  hispidly  pubescent^  leaves  opposite,  ^  to  J  inch, 
petioled,  obliquely-oblong,  obtuse,  crenulate,  glabrous  or  pubes- 
cent beneath,  stipules  elongate,  involucres  subsolitaiy,  very 
minute,  axillary,  especially  in  the  crowded  terminal  branchlets, 
lobes  short  ciliate,  glands  very  minute,  stipitate;  capsules  erect, 
obtusely  keeled,  pubescent ;  seeds  with  5  to  6  shallow  transverse 
furrows. 

Ghemical  composition, — ^An  alcoholic  extract  of  the  whole 
plant  was  mixed  with  water  acidulated  with  sulphuric  acid,  and 
successively  agitated  with  petroleum  ether  and  ether,  and  then 
reagitated  with  ether  from  the  solution  rendered  alkaline  with 
sodic  carbonate.  The  petroleimi  ether  extract  contained  a 
large  amount  of  colouring  matter ;  it  had  a  very  faint  bitter 
taste ;  on  standing,  dark,  and  what  appeared  to  be  crystalline,, 
points  separated,  but  which,  on  microscopic  examination^  were 
destitute  of  regular  structure.  Euphorbon  was  specially- 
sought  for,  but  we  arrived  at  no  definite  conclusion  relative  to* 
its  presence. 

The  acid  ether  extract  was  of  a  greenish  colour,  and  partly 
soluble  in  water,  the  solution  giving  a  greenish  coloration  with 
ferric  chloride,  and  precipitating  gelatine,  but  giving  na 
reaction  with  cyanide  of  potassium. 

After  washing  off  by  cold  alcohol  the  extractive  adhering 
to  the  sides  of  the  capsule,  and  which  was  insoluble  in  water, 
a  sulphur-yellow  deposit  was  left,  which,  on  microscopic 
examination,  consisted  of  very  minute  needles.  This  principle 
was  present  in  only  minute  traces,  and  was  soluble  even 
in  warm  alcohol  with  difficulty;  it  gave  the  reactions  of 
quercitrin. 

The  aqueous  original  aoid  solution,  before  the  addition  of 
sodic  carbonate,  was  of  a  bright  claret  colour ;  on  the  addition 
of  the  alkaU  sage-green  flocks  separated,  the  addition  of  acicli» 
causing  solution,  and  reproducing  the  original  claret-coloured 
solution ;  but  after  standing,  th^  flocks  became  insoluble  in  adds, 
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and  only  a  faintly  yellowish-red  tint  was  produced  by  their 
addition. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle 
which  crystallized  in  fine  colourless  feathery  crystals;  it 
possessed  no  bitter  taste.  "With  Frohde's  reagent  in  the  cold 
a  very  faint-yellow  tint  was  produced,  which  was  changed  to 
greenish  on  gently  warming.  Concentrated  nitric  acid  gave  a 
yellowish  tint.  Sulphuric  acid  and  potassium  bichromate  no 
colour  reaction. 

EUPHORBIA  TIRUCALLI,  Unn. 

Fig. — Eheede,  Eort.  Mai.  ii.,  t.  44.  Milk-bush  (Eng.\ 
Euphorbe  antiven^rien  [Fr,). 

Hab. — Africa.  Cultivated  in  India  and  the  East.  The 
juice  and  bark. 

F'^rw^zcw^r.— Bar-ki-thohar,  Bar-ki-sehund  (JBTtW.),  Kdda- 
nivali  {Mar.)^  Netrio-thora,  Thora-danadalio  (Ouz,)y  Kalli- 
kombu  (Tarn.),  Kada-jemudu  (Trf.),  Bonta-kalli,  K6da-nevali 
{OanJ)y  Tiru-kalli  (Mai ),  Lanka-sij  {Beng.). 

History,  Uses,  &C  — This  shrub  has  been  introduced 
into  the  East  from  Africa,  and  is  much  used  for  making  fences 
round  cultivated  fields,  as  cattle  will  not  break  through  it 
owing  to  the  acrid  nature  of  the  milky  juiee .  The  earliest  notice 
of  E,  TirucaUi  that  we  know  of  is  in  the  Kimus,  which  was 
written  about  the  middle  of  the  14th  century;  it  is  there  called 
i:^^  (dihan),  the  name  by  which  it  is  still  known  in  Arabia 
(Forskahl),  and  is  described  as  a  noxious  plant,  used  to  poison 
wild  beasts.  The  plant  is  not  mentioned  in  the  Nighantas, 
but  the  juice  is  in  general  use  among  the  natives  of  India  as  a 
purgative,  and,  applied  locally,  as  a  counter-irritant.  Eheede 
states  that  a  decoction  of  the  root  is  given  in  certain  cases  of 
colic,  and  that  the  milky  juice  mixed  with  melted  butter  is 
prescribed  as  a  purge.  It  is  the  Omfraga  lactea  of  Rumphius, 
who  says  that  the  bark  is  applied  in  Java  to  fractures.  Accord- 
ing to  Horsfield,  the  Javanese,  who  caU  it  Kdyoo-oorb,  also  use 


EUPHORBIA  CEM  253 

it  as  a  vesicant,  Virey  (Hist.  Nat,,  p.  299)  says  :— II  gu^rit  tr^ 
bien  TafEection  ven^rienne ;  il  est  aussi  purgatif  et  vomitif." 
Loureiro  notices  its  caustic  nature :  **  Occulos  si  tangat  ex- 
csBcat."  (Ainsliey  Mat  Ind.,  ii.,  133  and  425.)  In  the  Concan 
1  to  4  drops  of  the  milky  juice  are  given  with  treacle  or  the 
flour  of  Cicer  arietinum  as  a  purge,  and  the  charcoal,  which  is 
very  light,  is  used  in  making  pastilles.  Dr.  G.  Y.  Hunter 
speaks  of  the  juice  as  a  good  application  in  neuralgia.  In  Goa 
it  is  used  for  poisoning  fish. 

Description. — A  shrub  or  small  tree,  15 — 20  feet,  with 
numerous  slender  branches,  smooth,  and  of  a  bright-green  colour, 
having  a  few,  most  minute  leaves  at  the  extremities,  which  soon 
fall  o£E ;  as  the  plant  grows  older,  the  stalks  become  stronger,  and 
at  length  woody  and  of  a  brown  colour.  The  wood  of  old  trees 
is  white,  close-grained  and  strong  ;  it  produces  a  good  charcoal 
for  gunpowder  and  other  purposes. 

Chemical  composition, — See  next  article, 

EUPHORBIA  NERIIFOLIA,  «nn 

Fig. — BO.  Plant.  Grasses,  ii,,  t,  46  ;  Rumph,  Herb.  Arab,  te?., 
/.  40. 

Hab. — Deccan  Peninsula,  Beluchistan,  Malay  Islands. 
Cultivated  elsewhere.     The  juice  and  root. 

Vernacular. — Sehund,  Thohar  [Hind,),  Mansa-sij,  Pdta-sij 
{Beng,),  Nevadimga,  Mingut  {Mar),  Thohar-kantaro  (Gm2.), 
Ilaik-kalli  {Tam.\  Aku-jemudu  {TeZ.),  Yale-kalli  (Can,)y  Elak- 
kalli(lfa/.). 

EUPHORBIA  ANTIQUORUM,  Unn. 
Fig.^  Wight  Ic,  t.  897 ;  Rheede,  Hort,  Mai.  ii,^  t.  42. 

Hab. Throughout  the  hotter  parts  of  India  and  Ceylon. 

The  juice  and  root. 

Ftfmani&»r .—Tidhara-sehund  (fltnrf.),  Tekita-sij  (Beng.), 
Tridhiri-nevadunga,  Nara-seja  (Jfar.),Shadhurak*kalli  (Tarn.), 
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Bomma-jemudu  (Tel),   Mudu-mula-kalli    (Can.),  Katak-kalli 
{Mai),  Tandhdri-thohar  (Guz.). 

History,  Uses,  &C. — These  two  plants  are  included 
under  the  Sanskrit  names  of  Snuhi,  Sehunda,  Vajra,  Vajra-tundi, 
Vajra-dantaka,  Gandira  and  Maha-taru,  and  are  supposed  to 
ward  off  lightning  strokes,  on  which  account  they  are  sometimes 
cultivated  in  pots  placed  on  exposed  positions  in  Hindu  houses. 
They  are  sacred  to  Mansd,  the  goddess  of  serpents.  In  some 
parts  of  India,  in  July  and  August,  on  Tuesdays  and  Thurs- 
days, the  natives  approach  the  trees  with  offerings  of  rice, 
milk,  and  sugar,  praying  to  be  delivered  from  snake-bites. 
They  also  employ  the  root  mixed  with  black  pepper  as  a 
medicine  for  the  cure  of  snake-bites  internally  and  externally. 
Dutt  informs  us  that  in  Bengal,  on  the  fifth  day  after  the  full 
moon  of  the  month  Srawan,  E.  neriifoUa  is  planted  in  the  court- 
yard of  Hindu  houses  and  worshipped. 

In  "Western  India  there  is  a  curious  custom  among  the  Con- 
cani  Brahmins  in  connection  with  this  plant.  At  the  time  of 
the  Dewali  they  cut  a  portion  of  the  stem,  hollow  it  out,  and 
fill  it  with  oil,  in  which  they  place  a  wick.  The  little  lamp 
thus  formed  is  lighted  and  carried  from  house  to  house  with 
the  object  of  depositing  it  unextinguished  in  the  house  of 
some  friend  or  acquaintance,  saying  at  the  same  time,  "  A  son- 
in-law  for  you,"  that  is,  wishing  them  good  fortune  (Neva- 
dunga) .  The  people  of  the  house  pretend  not  to  want  it,  and 
try  to  extinguish  the  light  by  throwing  water  at  it.  These 
lamps  are  also  placed  upon  little  heaps  of  cowdung  and 
worshipped. 

In  the  Nighantas  the  plants  are  described  as  purgative,  pun- 
gent, digestive,  bitter  and  heavy,  and  are  said  to  be  useful  in 
constipation,  flatulent  distention,  tumours,  swellings,  abdominal 
enlargements,  rheumatism,  spleen,  leprosy,  mania  and 
jaundice. 

They  abound  in  an  acrid  milky  juice,  which  is  a  popular 
application  to  warts  and  other  cutaneous  affections.  The 
native  doctors  purify  arsenious  acid  by  packing  it  in  a   hole 
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made  in  a  piece  of  tlie  stem^  closing  the  hole  and  exposing 
the  stem  to  the  action  of  fire  until  it  is  charred.  The  milky 
juice  of  E.  neriifolia  is  usually  administered  internally  by 
soaking  other  purgatives  and  aromatics  in  it,  so  that  by 
absorption  of  the  juice  their  purgative  properties  become 
increased.  A  similar  method  is  adopted  when  the  juice 
is  applied  externally,  a  tent  or  issue  pea  being  prepared  with 
some  finely  powdered  drug  and  steeped  in  it.  Ainslie  tells  us 
that  the  native  practitioners  prescribe  the  juice  as  a  purge  and 
deobstruent,  in  those  visceral  obstructions  and  dropsical  affec- 
tions which  are  consequent  of  long-continued  intermittent 
fever,  the  quantity  given  for  a  dose  being  about  ^  of  a  pagoda 
weight  (20  grs.).  Externally,  mixed  with  margosa  oil,  it  is 
applied  to  limbs  which  have  become  contracted  from  rheuma- 
tism. [Mai,  Ind.y  Vol.  11.^  p.  97.)  In  Bombay  the  root  is  mixed 
with  country  liquor  to  make  it  more  intoxicating,  and  the  juice 
is  used  to  kill  maggots  in  wounds,  and  is  dropped  into  the  ear 
to  cure  earache,  a  practice  common  to  many  parts  of  India. 
In  the  Concan  the  stem  is  roasted  in  ashes,  and  the  expressed 
juice,  with  honey  and  borax,  given  in  small  doses  to  promote 
the  expectoration  of  phlegm ;  sometimes  the  juice  of  Adulsa 
is  added.  For  asthma,  Mudar  flowers,  Aghada  root,  and  Ookaran 
root  are  steeped  in  the  juice,  powdered  and  given  with  honey 
and  chebulic  myrobalans.  Dose  about  4  grains.  The  author  of 
the  Makhzan-el-Adirit/a,  under  the  name  of  Zakum  (Euphorbia), 
describes  four  Indian  species,  which  are  probably  E.  antiquorum, 
E.  neriifolia,  E.  Nivulia  and  E,  Tirucalli.  The  milky  juice  of 
the  first,  he  says,  is  mixed  with  the  flour  of  Cicer  arietinum, 
roasted,  and  administered  in  pills  as  a  remedy  for  gonorrhoea. 
It  has  a  strong  purgative  action.  The  juice  of  the  second  and 
third  species  is  heated  and  dropped  into  the  ear  for  the  cure  of 
earache  ;  heated  with  salt  it  is  given  as  a  remedy  in  whooping 
cough,  asthma,  dropsy,  leprosy,  enlarged  spleen,  dyspepsia, 
jaundice,  flatidence,  colic,  calculus,  tumours,  &c.  The  fourth 
species  yields  a  milky  juice,  having  similar  properties.  Spren- 
gel  identifies  E.  neriifolia  with  the  -^  \^jf^  (Mahfidaneh)  of  Ibn 
Sina,  also  called  Hab-el-mulak,  a  purgative  seed  of  a  reddish 
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brown  colour  and  Kke  a  vetch.*  The  author  of  the  C;*^  jocosely 
remarks  that  the  name  should  be  ^3tjj  ^U  and  says: — 
Jlt-«1II  ^  A\^  ^yn,  /Jl  (s^  A-Au  ^ti  ^1  "it  is  sufficient  as  a 
purgative  without  the  assistance  of  any  other  drug."  Ibn  Sina 
describes  Mahddaneh  as  tricoccous  and  like  a  large  filbert ;  he 
says,  the  name  of  the  plant  is  Shibab.  It  cannot  be  E,  neriifolia^ 
which  has  seeds  no  larger  than  a  grain  of  mustard.  In  the 
Diet,  of  Econ.  Prod.,  published  by  the  Government  of  India,  it  is 
stated,  on  the  authority  of  Dr.  J.  H.  Thornton,  that  the  juice  of 
E.  antiquorum  mixed  with  burnt  borax  and  common  salt  is  used 
as  an  application  to  painful  joints  and  swellings.  Dr.  Thornton 
says: — "The  fresh  milky  juice  is  a  direct  irritant  both  when 
taken  internally  and  applied  externally.  Taken  in  very  small 
quantities,  it  is  a  drastic  purgative.'*  &.  trigona,  Haworth, 
the  Kattimandu  or  "knife  medicine"  of  the  TeluguS}  so  named 
because  it  is  used  for  fixing  knife  blades  in  their  handles,  and 
E.  Nivulia,  Ham.,  have  similar  properties. 

Description. — E,  neriifoUa  is  a  smaD,  fleshy,  glabrous  tree 
or  shrub,  branches  jointed,  cylindric  or  obscurely  5-angled,  with 
short,  sharp  stipular  thorns  arising  from  thick  tubercles ;  leaves 
deciduous,  fleshy,  obovate  oblong  or  obovate-acute ;  involucres  in 
small,  stout,  dichotomous,  short-peduncled  cymes  from  the 
sinuses,  hemispheric,  smooth,  styles  connate  high  up,  undivided, 
cocci  compressed,  glabrous ;  the  fruit  is  tricoccous,  but  so  deeply 
divided  that  it  has  the  appearance  of  three  radiating  slender 
follicles.  The  seed  is  about  the  size  and  shape  of  a  groin  of 
mustard,  and  of  a  greyish-brown  colour. 

E.  antiquorum  is  an  erect,  fleshy,  glabrous  tree  or  shrub, 
branches  terete  or  obscurely  3 — 6  angled,  branchlets  with  3 — 5 
thick  sinuate  wings,  and  a  pair  of  sharp  stipular  thorns  in  the 
sinuses ;  leaves  few  and  small,  from  the  sides  of  the  wings, 
fleshy,  obovate  oblong,  tip  rounded;  involucres  3-nate, 
forming  short-peduncled  cymes  in  the  sinuses,  styles  free, 
2-lobed,  cocci  compressed,  glabrous. 

jB.  Nivulia  and  E,  trigona  are  very  similar  shrubs. 
*  Hab-el-muldk  is  the  leed  of  Croton  Tig  Hum. 
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Chemical  composition, — Henke  (Archiv,  d,  Pkarm,,  Vol.  224 
(1886),  729—759)  has  ascertained  that  the  dried  juice  of  Katti- 
mandu  (JE,  Nivulia)  contains  35  per  cent,  of  Euphorhon,  25*40 
per  cent,  of  resin  soluble  in  ether,  13*70  of  resin  insoluble  in 
ether,  1*50  per  cent,  of  caoutchouc,  and  the  other  constituents  of 
commercial  gum  euphorbium.  The  dried  juice  of  E.  Tirucalli 
was  also  found  to  be  of  a  similar  nature,  and  to  contain  4  per 
cent,  of  caoutchouc.  Henke  examined  the  juice  of  sixteen 
species  of  Euphorbia  and  ascertained  that  they  all  contain 
euphorbon,  so  that  we  may  fairly  suppose  it,  as  well  as  an  acid 
resin,  malate  of  calcium,  and  caoutchouc,  to  be  a  constant 
constituent  of  the  milky  juice  of  all  the  plants  belonging  to  the 
genus.  (See  next  article.) 

EUPHORBIA  RESINIFERA,  Berg, 

Fig. — Jackson,  Account  of  Morocco,  t.  6 ;  Berg,  et  Sch,,  t,  34  d, 
/.  M— X;  Bentl.  and  Trim,  240. 

Hab. — Morocco.     The  dried  juice  (Gum  Euphorbium). 
Vernacular. — Parbiyun,  Afarbiyun,  Farfiyun  {Ind.  Bazars). 

History,  Uses,  &C. — Euphorbium  was  known  to  the 
ancients.  Dioscorides  and  Pliny  both  describe  its  collection  on 
Mount  Atlas  in  Africa,  and  notice  its  extreme  acridity.  Accord- 
ing to  the  latter  writer,  the  drug  received  its  name  in  honour 
of  Euphorbus,  Physician  to  Juba  II.,  King  of  Mauritania. 
This  monarch,  who,  after  a  long  reign,  died  about  A.D.  18, 
was  distinguished  for  his  literary  attainments,  and  was  the 
author  of  several  books,  which  included  treatises  on  opium  and 
euphorbium.  The  latter  work  was  apparently  extant  in  the 
time  of  Pliny. 

Euphorbium  is  mentioned  by  numerous  other  early  writers 
on  medicine,  as  Rufus  Ephesius,  who  probably  flourished 
during  the  reign  of  Trajan,  by  Galon  in  the  2nd  century,  and 
by  Vindicianus  and  Oribasius  in  the  4th,  ^tius  and  Paulus 
-Slgineta,  who  lived  respectively  in  the  6th  and  7th  centuries, 
were  likewise  acquainted  with  it;  and  it  was  also  known  to  the 

III.— 88 
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Arabian  school  of  mediciae.  In  describing  the  route  from 
Aghmat  to  Fez,  El-Bekri  of  Q-raaada,  in  1068,  mentioned  the 
numerous  plants  of  El-Farbit/un  growing  in  the  country  of  the 
Beni  Ouareth,  a  tribe  of  the  Sanhadja.  (Pharmacographia,) 
Ibn  Sina  notices  the  drug  under  the  name  of  Farbiyun;  Haji 
Zein  states  that  it  is  called  Farbiyun,  Afarbiyun,  Farfiyun 
and  Tdkdb,  and  that  the  men  who  collect  it  have  to  tie  up  their 
faces  to  prevent  the  dust  entering  their  mouths,  as  it  would 
cause  all  their  teeth  to  fall  out.  He  says  that  as  soon  as  it  is 
collected,  it  is  mixed  with  husked  beans  to  preserve  its  strength, 
and  that  when  fresh  it  is  of  a  yellow  colour,  translucent,  and 
easily  soluble  in  olive  oil ;  when  old  it  turns  reddish-yellow,  the 
odour  is  acrid.  As  regards  its  medicinal  properties,  he  states 
that  it  is  a  useful  application  in  sciatica,  palsy,  colic,  lumbago, 
and  removes  phlegmatic  humors  from  the  joints  and  limbs; 
internally  administered  it  acts  as  a  purgative  of  bile  and  phlegm. 
However  used,  it  should  always  be  diluted  with  such  substances 
as  oil  of  roses  (fatty  extract),  bdelUum,  extract  of  liquorice, 
tragaoanth  or  gum  arable ;  the  dose  is  from  one  carat  to  one  dang. 
"When  given  internally  to  women,  it  causes  abortion,  but  a  pessary 
containing  one  grain  of  euphorbium  causes  the  mouth  of  the 
uterus  to  contract  and  prevents  abortion.  Mixed  with  honey  it 
is  used  in  purulent  ophthalmia.  Three  dirhams  is  a  fatal  dose, 
causing  ulceration  of  the  stomach  and  intestines ;  the  antidotes 
for  it  are  sour  milk,  the  juice  of  sour  pomegranates,  and  cam- 
phor. 

The  author  of  the  Tuhfai-el-mummifi  gives  almost  a  literal 
translation  of  what  Dioscorides  says  about  euphorbium,  and 
reproduces  a  great  part  of  Haji  Zein's  account  of  it;  he  men- 
tions its  use  as  a  snuflE,  when  diluted  with  beet  juice,  in  certain 
affections  of  the  brain,  as  a  dusting  powder  to  remove  proud  flesh, 
and  as  an  enema  in  obstructed  menses.  In  modem  medicine, 
euphorbium  is  never  given  internally,  but  it  is  still  sometimes 
employed  as  an  errhine,  after  having  been  largely  diluted  with 
some  inert  powder,  in  amaurosis,  deafness,  and  other  chronic 
brain  diseases.  Its  use  as  a  counter-irritant  is  now  almost 
entirely  confined  to  veterinary  practice. 
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Description. — The  drug  consists  of  irregular  pieces, 
seldom  more  than  an  inch  across  and  mostly  smaller,  of  a  dull 
yellow  or  brown  waxy-looking  substance,  among  which  por- 
tions of  the  angular  spiny  stem  of  the  plant  may  be  met  with. 
The  substance  is  brittle  and  translucent,  and  has  a  somewhat 
aromatic  odour;  it  is  extremely  acrid,  and  the  dust  is 
powerfully  irritant  if  inhaled. 

Chemical  composition. — An  analysis  of  selected  fragments  free 
from  extraneous  ma4;ter  by  Fluckiger  ( Vierteljahreaschrift  fur 
pmkt.  Ph%nn,,  xvii.  (1868),  82 — 102)  shows  the  composition  of 
the  drug  to  be  as  follows  : — 

Amorphous  resin,  C^oH^^O^    38 

Euphorbon,  C^'H'^^O    22 

Mucilage    18 

Malates,  chiefly  of  calcium  and  sodium 12 

Mineral  compounds  10 

100 

The  amorphous  resin  is  readily  soluble  in  cold  70  per  cent, 
alcohol.  The  solution  has  no  acid  reaction,  but  an  extremely 
burning  acrid  taste.  By  evaporating  the  resin  with  alcoholic 
potash,  and  neutralizing  the  residue  with  a  dilute  acid,  a  brown 
amorphous  substance,  the  Euphorhic  Acid  of  Buchheim,  is 
precipitated.  It  is  devoid  of  acridity,  but  has  a  bitterish  taste. 
From  the  drug,  deprived  of  the  amorphous  resin  ether  or  petro- 
leum takes  up  the  Euphorbon,  which  may  be  obtained  in  colour- 
less, although  not  very  distinct,  crystals,  which  are  at  first  not 
free  from  acrid  taste,  but  by  repeated  crystallizations,  and  finally 
boiling  in  a  weak  solution  of  permanganate  of  potash,  may 
be  so  far  purified  as  to  be  entirely  tasteless.  Euphorbon  is 
insoluble  in  water ;  it  requires  about  60  parts  of  80  per  cent, 
alcohol  for  solution  at  ordinary  temperatures.  In  boiling 
alcohol  it  is  freely  soluble,  also  in  ether,  benzole,  amyUc  alcohol, 
chloroform,  acetone  or  glacial  acetic  acid. 

Euphorbon  melts  at  113  to  116®  C.  without  emitting  any 
odour.     By  dry  distillation  a  brownish  oily  liquid  is  obtained, 
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which  requires  further  examination.  If  euphorbon  dissolved 
in  alcohol  is  allowed  to  form  a  thin  film  in  a  porcelain  capsule, 
and  is  then  moistened  with  a  little  concentrated  sulphuric  acid, 
a  fine  violet  hue  is  produced  in  contact  with  strong  nitric  acid 
slowly  added  by  means  of  a  glass  rod.  The  same  reaction  is 
displayed  by  lactucerin,  to  which  in  its  general  characters 
euphorbon  is  closely  allied.  If  a  few  drops  of  an  alcohoUc 
solution  of  euphorbon  are  allowed  to  dry  on  a  piece  of  filtering 
paper,  and  then  touched  with  a  drop  of  nitric  acid,  a  blue  colour 
will  be  developed. 

Pure  euphorbon,  according  to  Henke,  melts  at  67®  to  68®; 
its  composition  was  found  to  be  C^^H^^O.  Its  rotatory  power 
dissolved  in  chloroform  was  [«]d=  +15'®88.  Hesse  assigns  to 
euphorbon  the  formula  C^*H'*0. 

The  mucilage  of  euphorbium  is  precipitated  by  neutral 
acetate  of  lead,  as  well  as  silicate  or  borate  of  sodium,  it  there- 
fore does  not  agree  with  gum  arabic. 

If  an  aqueous  extract  of  euphorbium  is  mixed  with  spirit 
of  wine,  and  the  liquid  evaporated,  the  residual  matter  assumes 
a  somewhat  crystalline  appearance,  and  exhibits  the  reactions 
of  Malic  Add.  Subjected  to  dry  distillation,  white  scales  and 
acicular  crystals  of  Maleic  and  Fmnaric  acids,  produced  by  the 
decomposition  of  the  malic  acid,  are  sublimed  into  the  neck  of 
the  retort.     (PharmacograjMa,  2nd  Ed.,  p.  560.) 

Toxicology. — Euphorbium  causes  the  eyes  to  weep  and  grow 
red,  the  nose  to  run  with  watery  and  even  bloody  mucus, 
and  saliva  to  flow  abundantly  from  the  mouth.  To  prevent 
these  effects,  says  Pereira,  some  drug-grinders  employ 
masks  with  glass-eyes,  others  apply  a  wet  sponge  to  the 
nose  and  face,  while  others  cover  the  face  with  crape. 
Individuals  who  have  been  exposed  for  some  time  to  the 
influence  of  this  dust  suffer  with  headache,  giddiness,  and 
ultimately  become  delirious.  I  was  informed,  he  adds,  of 
an  Irish  labourer  who  was  made  temporarily  insane  by  it,  and 
who,  during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  of 
the  mill-horse.     In  a  case  which  fell   under  his  notice   a  man 
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grew  suddently  delirious,  and  presently  became  insensible  and 
fell  in  a  fit.  His  face  was  red  and  swollen,  his  pulse  frequent 
and  full,  and  his  skin  very  hot.  On  being  bled,  his  conscious- 
ness returned  and  he  complained  of  great  headache. 

Under  EuphorbiaceaB,  Norman  Chevers,  quoting  Dr.  H. 
Cleghom  of  Madras,  says : — "  There  are  several  species  of 
Euphorbia,  as  the  7?.  neriifolia,  antiquoinim,  acaulis,  and  others 
which  abound  in  a  milky  juice.  This  produces  a  blister  when 
rubbed  on  the  integuments,  and  serious  inflammation  if  dropped 
into  the  eye.  Several  cases  have  happened  within  my 
knowledge,  where  the  sight  has  been  endangered  from  this 
cause."     {Indian  Med.  Jurisprudence,) 

Other  species  of  Euphorbia  found  in  India,  and  occasionally 
used  medicinally,  are  K.  heli0SC0pia»  Linn.,  the  Sun  Spurge, 
a  native  of  Afghanistan  and  the  Punjab,  E.  hypericifolia, 
Linn.,  and  E.  Royleana,  Boi^s.,  a  native  of  the  outer 
Himalaya. 

E.  helioscopia  is  used  as  a  hydragogue  cathartic,  and  the 
juice  is  applied  to  remove  warts.  Dr.  Baudry  [Bull.  Med.  du 
Nord,  1887)  has  reported  a  case  of  severe  ulceration  resulting 
from  the  application  of  a  poultice  of  the  bruised  plant. 

E.  hypencifoUa  has  not  unfrequently  been  mistaken  for 
E.  pilulifera,  but  may  be  distinguished  readily  by  its  not  having 
the  hairy  stem  of  the  latter  plant.  In  Reunion  it  is  used  as  an 
astringent  in  dysentery  under  the  name  of  JUerbe  Jean- Robert, 

PHYLLANTHUS  EMBLICA,  Linn. 

Y\g.— Brand,  For.  Fl,  t.  52 ;  Bedd.  Fl,  Sylv.,  t  258 ; 
A.  Ju88.  Tent.  Euphorb,,  ^.  5,/.  15  ;  Rheede,  Hart.  Mai.  i.,  t.  38, 
Emblio  myrobalan  {Eng.)^  Emblic  officinal  (Fr.). 

Hab. — Throughout  tropical  India.  The  fruit,  bark,  and 
flowers. 

Fer/wJcttZrir.— Anvula  (Hind,),  Amlaki  (Beng,),  Avala,  Aval- 
kathi  {Mar.)y  NeUi-kai,  Toppi  {Tarn.),  Nelli-kaya,  TJsirike-kaya 
{Tel.),  Nelli-kaya  (Afa/.),  Nelli-kayi  (Can.),  Ambala  (Chiz,), 
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History,  Uses,  &C. — The  fruit  of  this  tree  is  the 
Dhatriphala,  Amritaphala,  Amalaka  or  Sriphala  of  the 
Nighantas,  and  is  described  as  having  all  the  properties  of  the 
chebulic  myrobalan.  It  is  used  both  fresh  and  dried ;  in  the 
former  condition  it  is  considered  to  be  refrigerant,  diuretic  and 
laxative  ;  in  the  latter,  astringent.  It  is  pickled  by  the  natives, 
and,  on  account  of  a  peculiar  flavour  which  it  imparts,  some  of 
the  forest  tribes  eat  it  before  drinking  water.  A  sherbet  of 
the  fruit,  sweetened  with  sugar  or  honey,  is  a  favourite  cooling 
drink  for  sick  people  ;  it  is  said  to  be  diuretic.  A  country-side 
prescription  for  biliousness  in  the  Concan  is  Arala,  4  massas, 
to  be  soaked  all  night  in  water,  and  in  the  morning  to 
be  pounded  and  mixed  with  a  quarter  seer  of  milk  and 
flavoured  with  sugar  and  cumin.  Emblic  myrobalans  are  an 
ingredient  in  many  compound  preparations  described  in 
Sanskrit  works.  A  selection  of  these  prescriptions  will  be 
found  in  Dutt's  Hindu  Materia  Medica;  the  following,  translated 
from  Chakradatta,  may  be  taken  as  an  example : — 

"  Dhatri  lauha,  —Take  of  powdered  Emblic  myrobalans  64 
tol&s,  prepared  iron  32  tolds,  liquorice  powder  J  6  tolds,  mix 
them  together,  and  soak  in  the  juice  of  Titwspora  cordifolia 
seven  times  succossively.  This  preparation  is  given  in  jaundice, 
anaemia  and  dyspepsia,  in  doses  of  from  20  to  40  grains." 

Mahometan  physicians  esteem  this  myrobalan  equally  with 
the  Hindus ;  they  describe  it  as  astringent,  refrigerant,  cardia- 
cal,  and  a  purifier  of  the  humors  of  the  body.  It  is  much 
prescribed  by  them  in  fluxes,  and  is  also  applied  externally  on 
account  of  its  cooling  and  astringent  properties  The  Arabic 
name  is  Amlaj,  and  the  Persian  Amala.  Ainslie  states  that 
the  flowers,  which  have  an  odour  resembling  that  of  lemon  peel, 
are  supposed  by  the  Vytians  to  have  virtues  of  a  cooKng  and 
aperient  nature,  and  are  prescribed  in  conjunction  with  other 
articles  in  the  form  of  an  electuary.  {Mat,  Ind.,  ii.,  p.  244.) 
In  the  Pkarmacopmu  of  India  it  is  stated,  upon  the  authority 
of  Dr.  M,  Ross,  that  the  root  by  decoction  and  evaporation 
yields  an  astringent  extract  equal  to  catechu,  both  for  medicinal 
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purposes  and  in  the  arts ;  the  chips  of  the  wood  or  small 
branches  thrown  into  impure  or  muddy  water,  according  to  the 
same  authority,  clear  it  effectually.  In  the  Concan  the  juice  of 
the  fresh  bark,  with  honey  and  turmeric,  is  given  in  goDorrhoea. 

Description. —  Fresh  Emblic  myrobalans  are  globular, 
fleshy,  smooth,  six- striated,  of  a  yellowish- green  colour,  and 
sometimes  as  large  as  a  walnut ;  they  contain  an  obovate  obtusely 
triangular,  3-celled  nut,  each  cell  of  which  contains  two  triangu- 
lar seeds.  The  taste  of  the  pulp  is  acid,  astringent,  and  some- 
what acrid.  The  dried  fruit  is  the  size  of  a  cob  nut,  sub- 
hexagonal,  wrinkled,  of  a  grey-black  colour  if  it  has  been 
collected  when  immature,  but  yellowish-brown  if  mature ;  the 
latter  upon  pressure  breaks  up  into  six  parts,  each  of  which 
consists  of  a  section  of  the  pulp  and  nut,  and  contains  one 
triangidar  brown  seed. 

Chemical  composition. — ^The  pulpy  portion  of  the  fruit  dried 
at  lOO^C,  and  freed  from  the  nuts,  had  the  following  composi- 
tion : — 

Ether  extract  (gallic  acid,  &c.)   ,,, ]1*32 

Alcoholic  „    (tannin,  sugar,  &c.)  36-10 

Aqueous    „    (gum,  &c.) 13*75 

Soda  „    (albumen,  &c.)  13*08 

Crude  cellulose ]7*80 

Mineral  matter 412 

Moisture  andloss 3*83 

]0000 


The  acidity  of  the  fruit  was  found  to  be  equal  to  9*6  per 
cent.,  calculated  as  acetic  acid.  The  amount  of  tannic  acid, 
estimated  with  acetete  of  lead  solution,  was  35  per  cent.,  and  10 
per  cent,  of  glucose  was  estimated  by  means  of  Fehling's  solu- 
tion on  an  infusion  of  the  pulp  after  the  removal  of  the  tannin. 

Lowe  considers  this  tannin  to  be  identical  with  the  ellago- 
tannio  acid  of  Divi-divi. 
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Commerce.— Two  kinds  of  Avala  are  found  in  commerce, 
one  entire,  and  the  other  cut  up,  and  the  nut  removed.  The 
fruit  is  collected  in  many  parts  of  India.  Value,  about  Rs.  32 
per  candy  of  7  cwts. 

PHYLLANTHUS  RETICULATUS,  Pair. 

Fig,— ^.  Jms.  Tent.  Euphorb.  19,  t.  4,  /  1 ;  Wight  Ic., 
t.  1899;  Burm.  Thes.  Zeyl,  t  88. 

Hab. — Throughout  tropical  India.     The  leaves  and  bark. 

Vernacular.— Pin]o\i  {Hind.),  Pdlagdda  (Tel.),  Pdlavayr 
(Tarn.),  Pankdshi  (Beng,),  Pavana,  Puvana  [Mar,),  Kamohi 
{Sind.),  Datwan  (Guz.),  Katu-niruri  {Mai.). 

History,  Uses,  &C. — Ainslie  {Mat.  Ind.,  ii.,  223)  gives 
Krishna-kamboji  as  the  Sanskrit  name  of  this  plant.  Eamboja, 
"  coming  from  Kamboj,"  is  applied  in  that  language  to  several 
plants,  but  none  of  them  have  been  identified  with  P.  reticulata, 
nor  does  it  appear  to  be  mentioned  in  the  Nighantas  under  any 
other  name.  The  leaves  and  bark  are  used  as  a  diuretic  and 
cooling  medicine  and  as  an  alterative.  Ainslie  says  : — "  This 
bark,  as  it  appears  in  the  Indian  bazars,  is  commonly  in 
pieces  about  a  foot  long,  and  as  thick  as  the  wrist,  of  a 
dark  colour  outside,  and  of  a  faint  sweetish  taste ;  it  is 
considered  as  alterative  and  attenuant,  and  is  prescribed  in 
decoction,  in  the  quantity  of  4  ounces  or  more  twice  daily."  In 
the  Concan  the  juice  of  the  leaves  is  made  into  a  pill  with  cam- 
phor and  cubebs,  and  dissolved  in  the  mouth  as  a  remedy  for  bleed- 
ing from  the  gums  ;  it  is  also,  along  with  the  juice  of  other 
alterative  plants,  reduced  to  a  thin  extract,  and  made  into  a 
pill  with  aromatics.  This  pill  is  given  twice  a  day,  rubbed  down 
in  milk,  as  an  alterative  in  heat  of  blood. 

Description. — Shrubby,  climbing,  primary  branches 
twiggy ;  young  shoots  pubescent ;  floriferous  branchlets  angular ; 
leaves  oval-obtuse,  bifarious;  flowers  axillary,  aggregated, 
several  males  and  usually  one  female ;  male  flowers  purplish ; 
berries  size  of  a  pea,  dark-purple.  This  plant  is  common  near 
water,  and  extends  to  Sind,  where  it  is  foimd  in  the  forests  of 
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great  size^  climbing  to  the  tops  of  the  highest  trees.  {Bomb. 
Flora,)  The  flowers  have  a  peculiar  and  disagreeable  smell. 
The  bark  is  dark-brown  externally,  and  thickly  studded  with 
little  elliptic  warty  rings ;  beneath  the  suber  is  a  deposit  of 
chlorophyll,  but  the  substance  of  the  bark  is  of  a  dull-red 
colour.  Taste  sweet  and  astringent.  Microscopically  there  is 
little  to  remark  beyond  masses  of  deep  purple  pigmentary 
matter  and  groups  of  large  stone  cells. 

Chemical  composition.^^Tho  leaves  contained  a  tannic  acid 
similar  to  that  separated  from  other  species  of  this  genus, 
but  no  alkaloid.  A  crystalline  principle  soluble  in  ether  was 
removed  from  the  aqueous  solution  of  the  alcoholic  extract ;  it 
gave  a  yellowish-brown  colour  with  sulphuric  acid,  a  brown 
colour  with  Frohde's  reagent,  and  a  yellow  solution  with  alkalies. 
The  powdered  air-dried  leaves  afforded  7*83  per  cent,  of  ash, 
and  when  mixed  with  water  became  very  mucilaginous,  and  it 
was  very  difficult  to  filter  this  mixture  through  paper. 

Phyllanthus    madraspatensis,  Linn.,   Wight  Ic, 

1895,  /.  3,  yields  the  Kanocha  seed  of  the  bazars.  The  seeds  are 
polished,  triangular,  of  a  grey  colour,  prettily  marked  with 
delicate  dark-brown  lines  like  basket-work;  length  ^^  of  an 
inch;  breadth  somewhat  less;  one  side  is  arched,  the  other 
presents  two  sloping  surfaces  united  to  form  a  longitudinal 
ridge,  at  the  pointed  end  is  a  small  scar  marking  the  attachment 
to  the  ovary;  the  testa  is  hard  and  brittle.  When  soaked 
in  water  they  immediately  become  thickly  coated  with  a  semi- 
opaque  mucilage ;  the  kernel  is  oily  and  has  a  sweet  nutty  taste; 
the  seeds  are  used  medicinally  on  account  of  the  mucilage 
which  they  afford. 

PHYLLANTHUS  ^  NlRVRh  Linn. 

Fig. —  Wight  Icy  t.  1894;  Bheede,  Hart.  Mai  x.,  t.  15. 

PHYLLANTHUS  URINARIA,  Linn. 
Fig.^^Wight  Ic,  1. 1895,/.  4 ;  Bheede,  Eort.  Mai  x.,  t.  16. 
Hab.— Throughout  India.    The  herbs. 
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F(9«ia(je*&w.— Bliumi-a*nvala  {Hind.)y  Bhui-amla  (Beng.)^ 
Bhui-aVala  (Mar.),  Kizhkay-nelli  (Tarn.),  Nelli-usirika  {Tel), 
Kizha-nelK  {Mai),  Kiranelli-gida  (Can.),  Bhui-amali  {Chin.). 
P.  urinaria  is  distiiigaiBlied  by  the  addition  of  the  adjective  red 
to  the  above  names. 

History,  Uses,  &C.— These  plants  are  common  weeds 
which  appear  in  the  cold  season.  They  are  called  in  Sanskrit 
Tdmra-valli  (P.  urifiaria)  and  Bhumy-amali  (P.  Niruri),  and 
bear  among  other  synonyms  those  of  Tamalika,  Bhu-dh4tri,  and 
Bahu-pattra,  '*  having  many  leaves."  Hindu  physicians  consi- 
der them  to  be  deobstruent,  diuretic,  astringent  and  cooling,  and 
prescribe  the  dried  plant  in  powder  or  decoction  in  jaundice. 
The  dose  of  the  powder  is  about  a  teaspoonful.  Mir  Muham- 
mad Husain  in  the  Mdkhzan  states  that  the  milky  juice  is 
a  good  application  to  offensive  sores,  and  that  a  poultice 
of  the  leaves  with  salt  cures  scabby  affections  of  the  skin; 
without  salt  it  may  be  applied  to  bruises,  &c.  From  Ainsliewe 
learn  that  these  two  plants  are  the  Herba  mceroris  alba  and  rvhra 
oi  Exmiphius,  and  that  an  infusion  of  the  leaves  of  P.  Niruri 
with  fenugreek  seed  is  considered  a  valuable  remedy  in  chronio 
dysentery,  also  that  the  leaves  are  a  good  stomachic  bitter.  In 
Bombay  P.  Niruri  is  used  as  a  diuretic  in  gonorrhoea  and  acidity 
of  the  urine.  The  dose  is  2  tolas  of  the  juice  with  2  toUs  of 
ghl  twice  a-day.  The  root  rubbed  down  with  rice-water  is 
given  in  the  Ooncan  as  a  remedy  for  monorrhagia. 

Dr.  A.  J.  Amadeo  states  that  the  plant  is  known  as  Terha 
de  quininic  at  Porto-Rico,  and  is  used  in  decoction  in  inter- 
mittent fevers ;  he  thinks  favourably  of  it,  and  uses  a  tincture 
in  2-drachm  doses;  it  acts  as  a  gentle  purgative,  and  is 
especially  useful  when  the  liver  and  spleen  are  infarcted.  It 
is  diuretic. 

Description. — P.  NimH :  Annual,  erect-branched; 
branches  herbaceous,  ascending ;  floriferous  branchlets  fili- 
form ;  leaves  elliptic,  mucronate,  entire,  glabrous ;  male  and 
female  flowers  in  separate  axils,  male  on  the  lower  ones ; 
dehiscence  of  anthers  transverse ;  glands  in  the  female  bifid 
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and  triiid ;  capsule  globose ;  two  smooth  seeds  in  each  ceU ; 
seeds  triangular. 

P.  urinaria :  Boot  generally  annual,  though  in  some  soils 
biennial  and  even  perennial.  Stem  erect,  striated,  of  a  pale 
reddish  colour;  branches  several,  ascending,  striated  from 
the  insertions  of  the  stipules  ;  leayes  scattered,  spreading, 
pinnate,  from  one  to  two  inches  long,  flower-bearing  ;  leaflets 
alternate,  linear  oblong,  entire,  smooth,  }  of  an  inch  long,  and 
\  broad ;  petioles  compressed,  somewhat  triangular  ;  stipules  of 
the  petioles  3-fold,  acute,  membranaceous,  those  of  the  leaflets 
two,  lateral;  male  flowers^  exterior  leaflets  axillary,  2  to  3, 
subsessile ;  calyx,  nectary  and  stamens  as  in  P.  Niruri ;  female 
flowers,  lower  leaflet  axillary,  solitary,  sessQe ;  calyx  and  nee* 
tary  as  in  the  male;  capsules  scabrous,  3-celled,  6-Talved; 
seeds,  two  in  each  cell,  transversely  striated  on  the  outside.  It 
is  immediately  distinguished  from  P.  Niruri  by  its  sessile 
flowers  and  scabrous  capsules.     {JRaxb.) 

Chemical  composition. — The  alcoholic  extract  from  the  whole 
plant  was  mixed  with  water  acidulated  with  sulphuric  acid, 
and  agitated  first  with  petroleum  ether,  then  with  ether,  and 
finally  rendered  alkaline  and  reagitated  with  ether. 

The  petroleum  ether  extract  was  dark*coloured,  and  soft, 
with  a  tea-like  odour,  and  extremely  and  persistently  bitter. 
It  was  mixed  with  3  per  cent,  caustic  soda  solution  and  reagi- 
tated with  petroleum  ether,  which  removed  the  bitter  principle 
contaminated  with  traces  of  oil  and  colouring  matter.  This 
extract  gave  the  euphorbon  colour  reaction  when  treated  with 
sulphuric  and  nitric  acids.  For  the  bitter  neutral  principle, 
we  propose  the  name  of  paeudochiratin. 

The  acid  ether  extract  contained  green  colouring  matter,  and 
was  partly  soluble  in  water  with  acid  reaction,  the  solution 
giving  a  dirty  bluish-green  coloration  with  ferric  chloride, 
slightly  precipitating  gelatine,  but  affording  no  reaction  with 
cyanide  of  potassium. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle^ 
which,  after  purification^  was  obtained  in  white  feathery  crystals 
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without  any  special  taste.  Witli  Frohde^s  reagent  it  gave  a 
light  yellowish-red  coloration^  changing  to  blue  on  heating; 
with  concentrated  nitric  acid,  yellowish.  No.  reaction  with 
dichromate  of  potassium  and  sulphuric  acid. 

BRIDELIA     RETUSA,     Spreng. 

"Pig^—BaiU.  Etudes  Gen.  Euphorb.,  t.  25,  /.  26—34;  Bedd. 
Ft.  8ylv.,  t.  260  ;  Eheede,  Eort.  Mai.  iu,  U  16. 

Hab, — Throughout  the  hotter  parts  of  India.    The  bark. 

Vernacular. '^"'Eh&ldLy  Kharaka,  Lamkana  (fltnrf.),  Mullu- 
vengai  (Tam.)^  Dudhi-maddi,  Kora-maddi  (TeL)j  A's&ia, 
Fhattar-phoda,  Faldhasan,  E&ntehasan,  Hasdni  (Jfar.),  A'sina^ 
Gurige  {Can.). 

History,  Uses,  &C. — The  astringent  properties  of  the 
bark  of  this  tree  appear  to  be  well  known  throughout  India,  as 
it  is  in  general  use  for  tanning  leather.  The  wood  is  also  much 
used,  on  account  of  its  durability  under  water,  for  making 
well-curbs.  In  Western  India  the  bark  has  a  reputation  as  a 
lithontriptic,  and  is  in  general  use  as  an  astringent  medicine. 
The  tree  is  with  or  without  thorns,  according  to  situation  and 
soil ;  the  natives  of  Western  India  consider  the  thomless  tree 
to  be  a  distinct  species,  and  call  it  Palehasan,  whilst  the 
thorn-bearing  tree  is  known  to  them  as  Kantehasan.  When 
wounded,  the  bark  exudes  a  blood-red  juice,  which  stains  the 
hands,  and  is  very  astringent. 

Description. — The  dry  bark  is  externally  of  a  light- 
brown  colour,  and  has  little  fungous  protuberances  of  dead  suber ; 
internally  it  is.  smooth  and  fibrous,  of  a  cinnamon  colour ;  taste 
purely  astringent.  If  soaked  in  water  it  gives  out  much 
mucilage.  The  fibrous  portion  of  the  bark  is  very  tough  and 
strong.  Sections  placed  under  the  microscope  show  the  outer 
portion  to  be  made  up  of  thin-celled  reddish  parenchyma ;  in 
the  inner  portion  there  is  much  woody  fibre  and  numerous 
vessels,  the  external  surface  of  which  is  encrusted  with  large 
crystals  arranged  in  regular  columns 
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Chemical  composition. — ^The  bark  afiEorded  41'7  per  cent,  ol 
water  extract,  containing  39*9  parts  of  tannic  acid.  The 
tannic  acid  gave  a  greyiah-green  precipitate  with  plumbic 
acetate,  and  a  bine-black  colour  with  ferric  chloride.  The  air- 
dried  bark  left  7*35  per  cent,  of  ash  on  incineration.  Although 
this  is  one  of  the  most  astringent  barks  in  India,  it  does  not 
appear  to  be  known  to,  or  used  by,  Europeans  in  the  arts. 

CLEISTANTHUS    COLLINUS,  Beidh. 
Fig. — Beddome,  Foresters'  Man.,  203,  t.  23,/.  5  ;  Boxb.  Cor. 
PI,  a.,  37,  t,  169.    Syns. :  Lebidierqpsis  orbicularis,  MuU-Arg., 
Cluytia  collina,  Boxb. 

Hab. — Dry  hills,  in  various  parts  of  India,  from  Simla  to 
Behar.    Deccan  Peninsula. 

Vernacular. — Oduvan,  "Woodacha,  Nachuta  (Tarn.),  Kadishe 
(Tel.).,  Kodasigina,  Bodadaraga  (Can.). 

History,  Uses^  &C. — Under  the  name  of  Andrachne 
Cadishaw,  Ainslie  describes  the  poisonous  properties  of  the  nut 
of  this  tree,  called  Wodoowunghai.  He  says: — "About  one 
pagoda  weight,  pounded,  the  Tamools  believe  to  be  sufficient 
to  kill  a  man;  the  leaves  and  roots  of  the  plant  are  also 
considered  poisonous;  the  first,  which  no  animal  will  touch, 
is,  in  conjunction  with  jBTflrft/Ar^iCchebulicmyrobalans),  supposed 
to  be  a  good  application  to  foul  ulcers.  (Mat.  Ind,,  ii.,  487.) 
Boxburgh  remarks : — ^*  The  bark  or  outer  crust  of  the  capsule  is 
reported  to  be  exceedingly  poisonous.'*  (JF7.  Ind.,  iii.,  733.) 

Description. — Capsub  §  of  an  inch  in  diameter,  sessile, 
woody,  rounded-3-gonous,  top  not  lobed,  dark-brown,  shining 
and  wrinkled  when  dry.  Seeds  ^  of  an  inch  in  diameter, 
globose,  chestnut-brown ;  albumen  scanty. 

Chemical  composition. — ^The  active  principle  of  the  plant  does 
not  appear  to  be  an  alkaloid,  but,  though  its  chemical  nature  has 
not  yet  been  fully  investigated,  Mr.  Newman,  Assist.  Chemical 
Examiner,  Madras,  has  discovered  that  it  gives  a  purple 
reaction  with  sulphuric  acid,  which  disappears  on  oxidising  with 


270  mPHORBIAOE^. 

alkaline  dichromate,  and  with  nitric  acid  a  blue  colour  clianging 
to  green ;  these  tests  serve  to  identify  it  with  some  degree  of 
probability.  An  extract  of  the  leaves  and  fruit  acts  as  a 
violent  gastro-intestinal  irritant.  {Report,  Madras  Chem. 
Examiner,  1886.) 

Toxicology. — ^The  Madras  Chemical  Examiner  reported  in  1885 
that  the  poison  had  been  found  in  two  cases  from  South  Arcot, 
*^  In  one  case  a  man  being  detected  in  an  intrigue  with  his 
mother-in-law,  her  relations  threatened  to  excommunicate  her; 
whereupon  both  are  supposed  to  have  taken  this  poison  and  to 
have  died  very  soon — from  half  an  hour  to  an  hour — ^after  taking 
it.  Both  vomited.  In  the  second  case  vomiting  and  purging 
were  followed  by  recovery."  In  1886  the  same  Chemical 
Examiner  reported  that  the  expressed  juice  of  certain  leaves 
(of  Oduvan),  the  residue  of  which  was  sent  for  examination 
mixed  with  common  salt^  was  supposed  to  have  been  taken  by 
a  man  to  cure  itch.  He  suffered  from  vomiting  and  died  in  a 
few  hours.  In  1887  Oduvan  was  found,  in  a  case  from  South 
Canara,  in  the  stomach  of  a  woman  who  poisoned  herself  when 
her  husband  was  dying.  She  was  suddenly  seized  with 
vomiting  and  died  rapidly.  In  1889  a  woman  was  suspected 
of  attempting  suicide  by  poison;  the  leaves  found  in  her 
possession  were  identified  as  those  of  this  plant.  In  1890  a 
pregnant  woman  died  with  symptoms  of  gastro-intestinal 
irritation,  after  taking  an  abortif acient ;  from  her  stomach  was 
extracted  a  non-alkaloidal  poison  which  gave  reactions  similar  to 
those  obtained  from  the  extract  of  this  plant. 

The  bark  of  Flueggia  Leucopyrus,  WilM.,  Wight  Ic, 
1. 1876,  a  shrub  of  the  Punjab  Plain,  the  Deccan  Peninsula,  and 
Ceylon,  is  used  both  in  Madras  and  Bombay  as  a  fish-poison. 
The  sweet,  white  berries  do  not  appear  to  have  any  injurious 
properties,  as  they  are  eaten  by  children,  who  call  them  Madh 
(honey).  The  juice  of  the  leaves  is  used  to  destroy  worms  in 
sores. 

Chemical  composition. — The  bark  contains  10  per  cent,  of  a 
tannic  acid,  giving  a  violet-black  colour  with  ferric  chloride. 
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and  the  mixture  becomes  red  on  the  addition  of  ammonia.  An 
alkaloid  is  also  present,  giving  a  purplish-red  colour,  afterwards 
turning  to  green,  with  Frohde's  reagent,  and  a  violet  colour 
with  strong  sulphuric  acid  and  permanganate  of  potassium. 
The  alkaloid  is  soluble  in  excess  of  alkalies.  The  infusion  was 
somewhat  frothy,  but  no  sapogenin  could  be  isolated  from  it 
after  boiling  with  acid. 

The  bark  of  Flueggia  microcarpa,  Slume,  Wight  Ic, 
t,  1994,  supplied  by  Mr.  HoUingsworth  as  one  of  the  South 
Indian  fish-poisons,  was  in  thin  papery  light-brown  strips,  and 
the  powder  had  no  odour  and  very  little  taste.  Air-dried,  it 
afEorded  11*4  per  cent,  of  mineral  matter,  and  contained  8*9  per 
cent,  of  a  tannin,  giving  a  blue-black  colour  with  ferric  salts. 
The  aqueous  solution  of  the  alcoholic  extract  furnished  an 
alkaloidal  principle  similar  in  its  reactions  to  that  obtained 
from  the  bark  of  F.  Leucopyrus. 

Breynia  rhamnoides,  MUll-Arg.,  Wight.  Ic,  1. 1898,  is 

a  shrub  or  small  tree  of  tropical  India.  According  to  Ainslie,  it 
was  brought  to  Dr.  F.  Hamilton,  while  in  Behar,  as  a  medicine 
of  some  note ;  the  dried  leaves  are  smoked  like  tobacco,  in  cases 
in  which  the  uvula  and  tonsils  are  swelled.  The  bark  is 
astringent. 

Description.— Shrubby ;  young  shoots  angular;  leaves 
alternate,  short-petioled,  spreading,  broad-oval ;  exterior  ones 
largest,  below  whitish,  entire,  half  to  three-quarters  of  an  inch 
long;  male  flowers  racemed  from  the  lower  axils  ;  female 
flowers  in  the  upper  axils»  solitary^  short-peduncled,  drooping; 
capsule  size  of  a  pea. 

The  nuts  of  Putranjiva  Roxburghii,  TTaff.,  in  Sanskrit 
Putra-jiva  or  Putram-jiva,  "that  which  makes  the  child  live," 
are  hung  round  the  necks  of  children  to  keep  them  in  good 
health.  They  are  mentioned  in  the  Nighantas  as  being  also 
Ghtrbha-kara,  "productive  of  impregnation,"  and  medicinal  jhto- 
peities  are  attributed  to  them.  The  hard  wrinkled  nuts  are 
generally  worn  only  as  a  charm,  but  are  sometimes  given  inter- 
nally in  colds  on  account  of  their  supposed  heating  properties ; 
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they  are  called  Jivapota  in  Hindi,  Kurupale  in  Tamil,  Kabra- 
juvi  in  TelugUy  Fongalam  in  Maliyali,  and  Jiyanputra  in 
Marathi. 

JATROPHA  GLANDULIFERA,  Boxb. 

Hab, — Deccan  Peninsula,  Bengal,  Northern  Circars,  and 
sparingly  elsewhere.    The  juice,  root,  and  oil. 

F«r;MWw/ar.— Underbibi,  R4n-erandi,  Tadki-erandi  {Man), 
Lfl-bherenda  {Hind,,  Beng,),  U'dalai  {Tarn.),  Nela-amudamu 
{Tel). 

History,  Uses,  &C. — This  plant  appears  to  have  been 
introduced  into  India,  but  it  is  not  known  from  whence. 
Graham,  in  his  Catalogue  of  Bombay  Plants,  published  in  1839, 
says  that  in  his  time  it  was  only  to  be  found  at  Punderpore 
in  the  Deccan  (a  place  much  frequented  by  pilgrims,  who 
come  to  visit  the  temple  of  Vithoba).  There  is  a  fabulous 
legend  that  it  suddenly  made  its  appearance  at  this  place. 
The  following  is  the  story,  for  which  we  are  indebted  to 
Dr.  Shantaram  V.  Kuntak  of  Punderpore  : — *'  A  certain 
cultivator  was  sowing  his  field  on  the  10th  day  of  Ashadh, 
during  the  Ash&dhi  fair  ;  whilst  thus  engaged  he  was 
accosted  by  numbers  of  pilgrims  who  were  passing  by 
his  field,  on  their  way  out  of  the  town,  to  meet  the 
palanquins  of  Dnyanoba,  Namdeo  and  Tukaram,  which  are 
brought  to  Punderpore  at  this  season  from  Paithan,  Alandi,  and 
Dehu.  All  the  pilgrims  asked  him  what  he  was  sowing,  until 
the  man  got  tired  of  answering  their  questions ;  in  a  short  time 
another  pilgrim  came  up  and  asked  the  same  question,— -the 
man,  vexed  beyond  enduranccy  answered  that  h6  was  sowing  ^ 
(membrum  virile).  It  is  said  that  this  last  pilgrim  was  the 
god  Yithoba  in  disguise,  who  was  going  to  meet  the  palanquins 
of  his  devotees,  and  that,  annoyed  at  the  cultivator's  answer,  he 
cursed  him,  -saying,  *  As  you  sow,  so  may  you  reap.'  So  when 
harvest  time  came,  instead  of  the  usual  crop,  the  whole  field  was 
covered  with  this  short  thick-stemmed  plant."    Until  within 
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the  last  few  years  the  field  was  called  after  the  strange  crop 
which  it  bore.  It  is  now  cidtivated  by  a  Mahometan^  and 
produces  a  regular  crop^  but  the  Jatropha  has  not  been  entirely 
extirpated.  Since  Graham's  time  the  plant  has  spread  rapidly, 
and  may  be  seen  on  waste  ground  in  most  parts  of  the  island 
of  Bombay,  probably  introduced  along  with  the  Castor  seed  of 
commerce.  An  oil  is  prepared  from  the  seeds  by  roasting 
them  in  a  perforated  earthen  vessel,  fitted  upon  another  vessel, 
into  which,  when  the  whole  apparatus  is  heated  in  a  pit  filled 
with  burning  cowdung  fuel,  the  oil  drops.  This  oil  is  valued 
as  an  application  to  chronic  ulcerations,  sinuses,  ringworm,  &c. 
The  root  brayed  with  water  is  given  to  children  suffering  from 
abdominal  enlargement ;  it  purges,  and  is  said  to  reduce 
glandtJar  swellings.  The  juice  of  the  plant  is  used  in  various 
parts  of  India  as  an  escharotic  to  remove  films  from  the  eyes  ; 
it  is  greenish  and  viscid.  The  expressed  oil  of  the  seeds  is 
yellow,  has  a  specific  gravity  of  0*963,  and  solidifies  at  5°  0. 
{J.  Lepine,  Jour.  Pkar.  [3],  xl,,  16.) 

Description* — A  small  shrub,  remarkable  for  the  shin- 
ing reddish-brown  colour  of  its  young  foliage.  The  leaves  are 
palmate,  3  to  5-clef t,  panicles  terminal,  short,  few-flowered ; 
flowers  small  and  red.  The  young  branches  and  petioles  of 
the  leaves  are  thickly  studded  with  sticky  red  glandular  hairs. 
The  capsules  are  3-celled  and  3-seeded,  with  an  outer  adherent 
fleshy  epicarp,  which  dries  up  as  the  fruit  ripens ;  when 
this  takes  place,  the  three  triangular  woody  cells  of  which  it 
is  composed  divide  into  six  pieces  suddenly  with  a  sharp  report, 
and  the  seeds  are  projected  to  a  considerable  distance ;  it  is, 
therefore,  necessary  to  gather  the  fruit  before  it  is  quite 
ripe  and  dry  in  a  covered  place.  The  seeds,  including  the 
strophiole,  are  three-tenths  of  an  inch  long  and  two-tenths 
broad ;  they  are  of  a  grey  colour  with  two  brown  stripes  on 
the  dorsum,  which  is  convex,  the  underside  has  two  flat 
surfaces,  divided  by  a  central  ridge.  The  kernel  is  without 
smell,  and  veiy  oily  ;  it  has  a  sweet,  nutty  taste. 

Chemical  composition. — See  Jatropha  Curcas, 
III,— 35 
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Jatropha  nana,  Dakell,  Kirkundi  (Mar.),  is  a  rare 
plant,  found  in  waste,  stony  places  near  Poena.  The  juice 
is  employed  as  a  counter-irritant  in  the  same  manner  as 
that  of  J.  glandulifera. 

Description. — A  shrub  1  to  li  foot  high,  allsmooth;  root 
tuberous,  woody  ;  root-bark  thick  and  full  of  milky  juice ;  stem 
round,  smooth,  very  little  branched ;  branches  erect ;  leaves 
large  for  the  size  of  the  plant,  sessile  or  shortly  petioled, 
broadly  ovate,  entire  or  trilobate  ;  lobes  obtuse,  central  much  the 
largest,  4  to  6  inches  long  and  broad,  pale  beneath,  3-nerved, 
flowers  panicled,  terminal,  few,  3  to  5  on  each  division ; 
stipules  minute;  flower  solitary,  pedicdled,  subtended  by  a 
subulate  bract  half  its  length  ;  calyx  leaves  six,  small,  subulate ; 
fruit  obovoid,  flattened  at  the  top,  slightly  six-sulcated,  as 
large  as  a  nut.     {DalzelL) 

JATROPHA    CURCAS,  Linn. 

Fig. — Jacq,  Hart.  Vind.  Hi.,  t  63  ;  A.  Juss.  Tent.  JEtiphorb., 
t.  11,  p.  34  A.    Physic  Nut  {JEng.),  Medicinier  (Fr.). 
Hab,— Throughout  India  and  Ceylon,  naturalized. 

Vernacular. — Bdghr6nda,  Bagh-bherenda  {Hind,,  Beng.), 
Moghli-erandi,  Jepal  {Mar,),  Galamark  (Ooa),  Ktttfimanakku 
{Tarn.),  Pepflam  (Tel.)^  Kdtta-vanakka  (MaL),  Bettada-haralu 
{Can.),  Jangli-arandi  {Ouz.). 

History,  Uses,  &C. — This  tree,  introduced  from 
America,  is  called  by  recent  Sanskrit  writers  Kanana-eranda. 
Its  seeds  are  sometimes  used  as  a  purgative  and  alterative  by 
the  Hindu  physicians,  but  on  account  of  their  uncertain  action 
they  are  not  much  esteemed.  The  oil  is  reckoned  a  valuable 
external  application  to  itch,  herpes,  chronic  rheumatism,  and 
sores  or  wounds.  Descourtilz  states  that  the  blacks  of  Rio 
Nunez  saponify  the  oil  with  the  ashes  of  the  Papaya,  and  use 
the  preparation  to  heal  the  wounds  caused  by  circumcision. 

The  leaves  are  applied  as  a  rubefacient  and  discutient,  and  a 
deooction  of  them  is  said  to  excite  the  secretion  of   milk  in 
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women.  The  viscid  juice  whicli  flows  from  the  stem  upon 
incision  is  painted  oyer  cuts  and  wounds  to  check  bleeding  and 
promote  healing ;  this  it  does  by  forming  a  thin  film  when  dry 
like  that  produced  by  collodion.  The  author  of  the  Makhzan 
also  notices  this  use  of  the  juice,  and  calls  the  plant  B&ghrendeh, 
Mr.  TJdoy  Chxmd  Dutt  notices  the  haemostatic  properties  of  the 
juice,  and  Dr.  Eyers  has  injected  a  drachm  of  it  into  a  varicose 
aneurism.  He  says  : —  *'  The  result  was  astonishing  ;  in  twenty 
minutes  time  the  pulsation  was  so  faint  that  no  non-professional 
person  could  have  detected  it ;  and  by  evening  all  pulsation 
had  ceased,  and  a  good  firm  clot  had  been  produced.  No  ill- 
effects  resulted  from  the  injection/'  J.  Curcas  is  said  to  have 
been  introduced  from  Brazil  by  the  Portuguese ;  it  is  now  quite 
naturalized  in  many  parts  of  India,  and  is  a  common  hedge- 
plant  in  the  Concans.  The  oil  is  used  for  burning.  The  juice, 
when  dried  in  the  sun,  forms  a  bright  reddish-brown,  brittle 
substance  like  shell-lac,  which  may  yet  be  put  to  some  useful 
technical  purpose.  In  Goa  the  root-bark  is  applied  externally 
in  rheumatism.  In  the  Concan  it  is  rubbed  with  a  little 
asaf oetida  and  given  with  buttermilk  in  dyspepsia  and  diarrhoea. 
The  fresh  stems  are  used  as  a  tooth  brush  to  stop  bleeding 
from  the  gums.  Roxburgh  notices  that  the  leaves  warmed 
and  rubbed  with  Castor  oil  are  used  by  the  natives  as  a 
suppurative. 

Jatropha  oil  was  formerly  employed  as  a  purgative  by  Euro- 
pean physicians,  under  the  names  of  Oleum  Hicini  majoris  and 
Oleum  infernale.  At  the  present  time  it  is  much  used  for  burn- 
ing and  for  soap-making ;  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  {F.  M.  Horn,  Zeit.  Anal. 
Chem.,  xxvii.,  163—165. 

Description. — The  young  roots  are  soft,  fleshy,  and  taper- 
ing, with  a  whity-brown  scaly  epidermis,  and  a  few  thin  rootlets, 
bark  yellowish- white  internally,  with  a  peculiar  perfume  like 
tuberose  when  freshly  removed ;  wood  white  and  very  soft.  On 
section  the  bark  is  seen  to  contain  oil  globules  and  very  numer- 
ous conglomerate  raphides;  the  vascular  system  is  full  of  a 
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yellowish  viscid  secretion;  the  wood  is  loaded  with  starch. 
The  taste  of  the  bark  is  acrid. 

The  fruit  is  ovoid,  6-striated,  tricoccous  and  fleshy;  when  ripe 
it  is  of  a  pale  greenish-yellow ;  as  it  gradually  dries  up  it 
becomes  black  and  partially  dehiscent.  There  is  one  seed  in 
each  cell.  The  seeds  {Pignons  delude)  are  of  the  same  shape  as 
Castor  seeds,  J  of  an  inch  long  and  rather  less  than  half  an 
inch  broad ;  the  dorsal  surface  is  arched  and  marked  by  a  hardly 
perceptible  ridge  about  the  middle ;  the  ventral  surface  has  a 
well-marked  ridge.  At  one  end  of  the  seed  is  a  white  scar. 
The  testa  is  of  a  dull  black  and  irregularly  fissured  all  over, 
the  fissures  are  yellowish.  The  kernel  is  enclosed  in  a  thin, 
white  membranous  covering  like  that  of  the  Castor  seed. 

The  cotyledons  are  f  oliaceous,  the  radicle  short  and  thick,  the 
albumen  copious  and  oily. 

Chemical  compoaition. — The  kernels  of  the  seeds  of  J.  Curcas 
were  found  by  Arnaudonand  TJhaliim  {Kqpp^s  Jahresber.,  1868) 
to  contain  7*2  per  cent,  water,  37'5  oil,  55-3  sugar,  starch, 
albumin,  casein,  and  inorganic  matters.  The  kernels  yielded 
4*8  per  cent,  ash,  and  4*2  per  cent,  nitrogen ;  the  kernels  and 
husks  together  6  per  cent,  ash,  and  2*9  per  cent,  nitrogen.  The 
oil  yielded  by  saponification,  glycerine  and  an  acid,  which,  as 
well  as  the  unsaponified  oil,  produced  caprylic  alcohol  by 
distillation  with  hydrate  of  potassium.  Bonis  had  previously 
separated  from  it  a  liquid  and  solid  fatty  acid,  and  named  the 
latter  Isoacetic  Acid,  C^^H'^O^.  Cadet  de  Gassicourt  (1824) 
found  in  the  seeds  an  acrid  resin. 

F.  "M.  KoTR  {Zeit.  Anal,  Chem,,  xxwii.,  163 — 165)  states  that 
the  oil  begins  to  crystallize  at  9°,  and  is  completely  solid  at 
0°,  at  15°  its  sp.  gr.  is  0  9192.  It  differs  from  Castor  oil  in 
its  very  sparing  solubility  in  alcohol.  It  appears  to  saponify 
readily  in  the  cold,  but  in  reality  forms  only  acid  soaps; 
for  complete  saponification  heat  is  required,  and  solid  potash 
acts  better  than  solution. 

Tho  fluid  oleic  acid  obtained  by  Bonis  may  doubtless  be 
regarded  as  ricinoleic  acid. 
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According  to  Dr.  H.  Stillmark,  the  seeds  contain  Biciny  the 
poisonous  principle  of  Castor  seeds  (see  Bicinm). 

ToxicologT/. — Christison  (Poisons,  p.  591)  found  from  12  to 
15  drops  to  have  generally  the  same  efEect  as  an  ounce  of  Castor 
oil.  Stills  and  Maisch  remark  that  it  is  more  like  Croton  oil 
in  its  action.  The  acrid  emetic  principle  resides  chiefly  in  the 
embryo.  It  is  stated  that  if  the  embryo  is  wholly  removed, 
four  or  five  of  the  seeds  may  be  used  as  a  purgative  without 
producing  either  vomiting  or  griping.  This  opinion  is  sup- 
ported by  experiments  upon  dogs.  A  number  of  cases  have 
occurred  of  poisoning  by  eating  the  seeds  entire.  In  one  case, 
a  man  who  had  eaten  five  of  them  soon  complained  of  burning 
in  the  mouth  and  throat,  and  the  whole  abdomen  felt  distended 
and  sore.  In  a  few  minutes  vomiting  occurred,  and  was  repeated 
five  times  in  the  course  of  an  hour,  accompanied  with  active 
purging.  The  pain  continued;  the  patient  complained  of 
feeling  hot  and  giddy;  he  then  became  delirious,  and  afterwards 
insensible*  On  regaining  consciousness  several  hours  later  his 
face  was  pale,  his  hands  cool,  the  pulse  110  and  weak.  He 
recovered. 

Several  cases  of  accidental  poisoning  by  the  seeds  have  been 
recorded  in  India,  and  Chevers  mentions  one  in  which,  in 
addition  to  the  usual  symptoms,  muscular  twitchings,  deafness, 
impairment  of  sight,  and  loss  of  memory  were  observed. 

Jatropha  multifida,  Linn.,  Salisb.  Hort.  Pamdis., 
t  91,  the  Medicinier  d'Espagne  of  the  French,  and  Coral 
tree  of  the  English,  is  a  common  ornamental  shrub  in  Indian 
gardens ;  it  is  not  used  medicinally,  and  only  requires  a  brief 
notice  on  account  of  its  seeds,  which  are  powerfully  purgative 
and  emetio,  sometimes  giving  rise  to  accidents  when  eaten  by 
children.  The  plant  is  easily  recognised  by  its  multifid  leaves 
and  beautiful,  red  coral-like  panicles  of  flowers.  The  fruit  is 
bright-yellow  when  ripe,  as  large  as  a  walnut,  six-angled  and 
three-celled,  each  cell  contains  a  scabrous  black  seed  resembling 
that  of  J.  Ctircas.  We  have  found  limejuice  and  stimulants  to 
be  the  best  remedies  in  cases  of  poisoning  by  the  seeds.    The 
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plant  appears  to  have  been  introduced  by  the  Portuguese 
from  Brazil^  where  the  oil  of  the  seeds  is  known  as  Pinhoen  oil, 
and  is  used  as  an  emetic. 

At  Martinique  it  is  called  Ipeca  pays,  on  account  of  its  being 
used  in  a  similar  manner ;  one  seed  acts  as  an  emeto-cathartic. 
Corre  and  Ijejanne  state  that  the  Creole  women  used  to  prepare 
an  "  Orange  purgative^'  by  macerating  an  orange  in  the  oil  for  a 
months  and  then  drying  it ;  this  orange,  when  rubbed  in  the 
hands  and  smelt,  was  believed  to  act  as  a  purgative. 

According  to  Soubeiran,  the  oil  of  these  seeds  is  very 
similar  to,  if  not  identical  with,  that  of  J.  Curcas. 

Toxicology. — Cases  of  accidental  poisoning  by  the  fruits  have 
been  recorded  in  India,  chiefly  among  children  who  have  been 
attracted  by  their  tempting  colour.  The  symptoms  have  been 
similar  to  those  produced  by  J.  Curcas. 

ALEURITES  MOLUCCANA,  WiM. 

Fig.— Lamk.  III.,  t.  791  ;  A.  Juss.  Tent.  Euphorb.,  t.  12 ; 
Rwnph.  Amh.  ii.,  t,  58.  Candleberry  tree  (Eng.),  Aleurit  des 
MoUuques  (Fr.). 

Hab. — Pacific    Islands,    Cultivated  in  India.    The  oil. 

Vernacular. — Jangli-akhrot  {Hind.),  Rdn-akhrot,  Japhala 
{Mar.),  Jangli-akhroda  {Guz.),  Nattu-akhrotu  {Tarn.,  Tel.), 
Nat-akrodu  (Can.). 

History,  Uses,  &C.* — Rumphius  (iii.,12)  states  that  the 
Javanese  and  Macassars  make  candles  of  the  seeds  of  this  tree, 
either  pounded  and  mixed  with  cocoanut  or  cotton  seeds,  or  simply 
strung  upon  a  piece  of  split  bamboo ;  they  also  eat  the  seeds  raw 
and  roasted.  In  the  South  of  India,  where  the  tree  is  much 
cultivated,  the  seeds  are  known  as  Indian  walnuts.  When 
pressed  they  yield  a  large  proportion  of  oil,  used  as  a  drying 
oil  for  paint,  and  known  as  country  walnut  oil,  bankoul-nut 
oil  and  artist's  oil.  In  Ceylon  it  is  called  Kekutii  oil,  and 
in  the  Sandwich  Islands,  where  it  is  used  as  a  mordant 
for  their  vegetable  dyes,  Kakui  oil.    In  these  islands    alone 
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about  10^000  gallons  are  annually  produced*  It  has  been 
imported  into  Europe  for  soap-makings  but  not  to  any 
considerable  extent,  [and  fetches  about  £20  per  imperial 
ton.  The  oil  is  stated  to  possess  powerful  desiccative  properties. 
The  cake,  after  the  oil  has  been  expressed,  is  esteemed 
as  a  manure.  The  root  of  the  tree  affords  a  brown  dye, 
which  is  used  by  the  Sandwich  Islanders  for  their  native 
cloths*  In  India  the  oil  is  used  as  a  dressing  for  ulcers  ;  its 
medicinal  properties  were  examined  by  Dr.  O.  Borke  {Ann.  de 
Therap,,  1859,  p.  117),  who  found  that  in  doses  varying  from 
1  to  2  ounces  it  acted  as  a  mild  and  sure  purgative,  producing  in 
from  three  to  six  hours,  after  ingestion,  free  bilious  evacuations, 
its  operation  being  unattended  either  by  nausea,  colic  or  other 
ill-effects.  (Phar.  of  Indict  p.  203.)  From  more  recent  experi- 
ments it  appears  that  half  an  ounce  of  the  oil  is  a  sufficient 
aperient.  MM.  Corre  and  Lejanne  (Resume  de  le  Mat,  Med,  et 
Tox.  Coloniak)  remark  : — "  There  is  no  doubt  that  the  properties 
of  this  oil  differ  when  the  oil  is  prepared  in  different  ways." 
"When  cold  drawn  from  the  fresh  nuts,  Heckel,  who  used  it  at 
the  Military  Hospital  at  Noumea,  found  that  it  was  only 
purgative  in  80  gram  doses,  that  is  to  say,  it  simply  acted  as  a 
fatty  oil ;  he  found  that  the  drastic  resinous  constituents  remained 
in  the  oil-cake.  M.  Jugant,  at  Nosi-B^,  found  that  the  oil 
extracted  by  the  hot  process  acted  freely  as  a  purgative  in  40 
gram  doses.  Many  observations  were  made  in  the  Military 
Hospital  with  the  result  that  the  oil  was  found  to  operate  in 
from  1  to  3^  hours.  Dr.  Grasourdy  considers  the  oil  to  equal 
castor  oil  in  purgative  properties.  The  oil,  if  intended  to  be 
used  as  a  purgative,  shoidd  be  extracted  by  pressure  between 
hot  plates. 

Description* — A  tree  of  considerable  magnitude,  attain- 
ing the  height  of  30  to  40  feet.  The  leaves  are  alternate, 
four  to  eight  inches  long,  stalked  and  without  stipides,  either 
oval-acute  and  entire,  or  from  three  to  five-lobed,  and  like  all 
the  yoimg  parts  covered  with  a  whitish  starry  pubescence. 
The  flowers  are  small  and  white,  growing  in  clusters  at  the 
apex  of  the  branches,  the  males  and  females  together  in  the 
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same  cluster,  the  former  being  the  most  numerous.  The  fruit 
is  2-celled,  fleshy,  roundish,  and,  when  ripe,  of  an  olive  colour, 
its  greatest  diameter  about  2 J  inches;  each  cell  contains  one 
OToid  somewhat  flattened  nut,  the  shell  of  which  is  very  hard 
and  thick ;  the  kernel  is  conform  to  the  nut,  white  and  oily. 

Chemical  composition, — The  nuts  have  been  examined  by 
NalKno  (Oaz,  Chim,  ItaL,  ii.,  257),  who  found  the  average 
weight  of  the  husks  to  be  6*5  grams,  of  the  almonds  3*3  grams. 
Composition  of  husks:  water,  8'71 ;  organic  matter,  89*90; 
mineral  matter,  6*39.  Composition  of  almonds:  water,  5*25; 
fat  (extracted  by  carbon  sulphide),  62*97;  cellulose  and  other 
organic  matters,  28*99 ;  mineral  matter,  2*79,  Composition  of 
the  ash  of  the  almond:  lime,  18*69;  magnesia,  6*01;  potash, 
11 '33;  phosphoric  anhydride,  29*30.  The  fatty  matter 
extracted  from  the  almonds  by  carbon  sulphide  at  ordinary 
temperatures  forms  a  transparent,  amber-yellow,  syrupy  liquid. 
When  cooled  to  — 10^,  it  becomes  viscous,  but  neither  loses  its 
transparency  nor  changes  colour.  According  to  Brannt,  the 
oil  has  a  specific  gravity  of  1  '940  at  69°F.  It  consists  of  an 
olein  resembling  linolein,  besides  myristin,  palmatin  and  stearin. 
The  purgative  principle  is  probably  an  acrid  resin.  The  oil- 
cake from  Indian  and  Tahitian  seeds  has  respectively  the 
following  percentage  composition  : — 

Indian.  Tabitian. 

Oil 8*93  9-20 

Organic  matter 74-04  74*24 

Ash 8*96  9-36  ' 

Water 7-07  7*20 

The  albuminoids  were  respectively  equal  to  52  and  51*7  per 
cent.  {Brannt), 

An  allied  oil  (from  Aleurites  cordata)  has  been  examined  by 
Mr.  R.  H.  Davies  {PMrm.  Journ.  [3]  xv.,  636).  It  is  the 
wood  oil  of  China,  and  has  remarkable  drying  properties.  The 
specific  gravity  at  16°'5C.  is  '940,  and  is  unaffected  by  a 
temperature  of  — 13*^C.     It    required    211    grams  of  caustic 
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potash  to  convert  one  thousand  grams  of  oil  into  potash  soap. 
The  fatty  acids  amounted  to  94' 1  per  cent.,  melting  at  39®, 
containing  some  white  crystalline  plates  melting  at  67®. 

CROTON     TIGLIUM,  Linn. 

Fig. — BentL  and  Trim.,  t   239;  Rheede,  HorU  Mai.   iu, 
t.  33.    Purging  Croton  [Ung.),  Croton  cathartique  (Fr.). 
Hab. — China.     Cultivated  in  India.     The  seeds  and  oil. 

Vernacular. — Jaypdl,  JamSlgota  {Hind.),  Jayp41  (Beng.), 
Nipalo  (Ouz.),  Jamdlgota  (Mar,),  NepSla  (Can.,  Tel.),'NeTY&la,m 
(Tarn.),  Nirvdlam  [MaL),  Kanako  [Bvrm,). 

History,  Uses»  &C» — Croton  seeds  were  not  known  to 
the  ancient  Hindu  physicians ;  in  recent  Sanskrit  works  they 
are  noticed  under  the  names  of  Jayapala,  Tittiriphala  and 
!Kanakaphala,  and  are  described  as  heavy,  mucilaginous  and 
purgative,  useful  in  fever,  constipation,  enlargements  of  the 
abdominal  viscera,  ascites,  anasarca,  cough,  &c.,  expelling  bile 
and  phlegm.  They  are  directed  to  be  boiled  in  milk,  the  outer 
skin  and  embryo  having  been  removed,  to  fit  them  for  internal 
administration.  The  following  prescription  from  the  Bhava- 
prakasa  may  be  taken  as  an  example  : — 

Mahanaracha  rasa. — Take  Chebulic  myrobalans,  pulp  of 
Cassia  fistula,  Emblic  myrobalans,  root  of  Baliospermum  axillare 
(danti),  Picrorhiza  Kurrooa  (tikta),  milky  juice  of  Euphorbia 
neriijolia  (snuhi),  root  of  Ipomcea  Turpethum  (trivrit),  and 
the  tubers  of  Cyperus  rotundus  (mustaka),  each  one  tola  :  pound 
them  to  a  coarse  powder,  and  boil  in  four  seers  of  water 
till  the  latter  is  reduced  to  one-eighth.  Then  take  a  tola  of 
husked  Croton  seeds,  tie  them  in  a  piece  of  thin  cloth,  and  boil 
them  in  the  abovementioned  decoction,  till  the  latter  is  reduced 
to  the  consistence  of  a  fluid  extract.  To  this  extract  add  a 
powder  composed  of  eight  parts  of  purified  Croton  seeds,  three 
parts  of  ginger,  and  two  of  black  pepper,  mercury,  and  sulphur 
in  quantity  sufficient  to  make  a  pill  mass  ;  rub  them  together 
for  twelve  hours,  and  make  into  two-grain  pills.  These  are 
III.— 80 
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given  with  cold  water  in  tympanitis,  colic,  ascites,  &c.,  as  a 
drastic  purgative.  After  the  operation  of  this  medicine,  rice 
should  be  given  with  curdled  milk  and  sugar. 

The  Indian  names  for  Croton  seeds  lead  us  to  suppose  that 
they  were  first  introduced  into  the  country  through  Nepal. 
Under  the  name  of  Dand  they  were  known  to  the  Persians  at 
a  very  early  date,  and  were  doubtless  introduced  into  that 
country  from  China  by  the  Caravan  route  through  Central  Asia. 
The  Arabs  retained  the  Persian  name,  but  also  called  them 
Hab-el-khatai,  "  Cathay  seeds,"  and  Hab-el-saUtin,  '« Sultans' 
seeds."  Ibn  Sina  describes  them  under  the  name  of  Dand-el- 
sini,  ''  China  Dand/'  and  also  mentions  an  Indian  Dand  of 
smaller  size  (probably  Baliospermum  seeds).  Ainslie  states 
that  Croton  seeds  were  known  to  the  Arabs  under  the  name  of 
Filly  but  this  is  incorrect,  as  may  be  seen  by  referring  to  Ibn 
Sina,  who  describes  Fil  as  an  Indian  drug  having  the  properties 
of  the  Mandrake.  Mahometan  physicians  describe  the  seeds 
as  detergent,  a  purgative  of  phlegm,  black  bile,  and  adust 
humors ;  and  recommend  their  use  in  dropsy,  calculus,  gout, 
and  other  diseases  arising  from  cold  humors.  On  account  of 
its  irritant  action  upon  the  fauces,  the  seed,  after  having  been 
boiled  in  milk,  is  to  be  crushed  and  enclosed  in  a  raisin  for 
administration.  The  author  of  the  Makhzan  remarks  that  the 
Hindus  give  small  doses  with  fresh  ginger  tea,  to  children,  as 
a  remedy  for  whooping  cough.  He  also  notices  its  irritant 
action  upon  the  skin,  and  its  use  as  an  external  application  to 
tumours,  &c. ;  should  excessive  purging  occur,  he  directs 
lime  juice  to  be  administered.  The  envelopes  of  the  seed  and 
plumule  must  always  be  rejected.  Croton  Tiglium  was  first 
described  by  Christoval  Acosta  in  1578,  afterwards  by  Rheede 
in  1679,  and  Rumphius  in  1743.  In  1812,  Drs.  White  and 
Marshall  brought  the  use  of  the  seeds  as  a  purgative  to  the 
notice  of  Europeans  in  India.  The  former  gentleman  gives 
the  following  directions  for  their  administration,  which  he 
received  from  a  learned  Parsee  Vaidia  of  Surat : — "After 
having  removed  the  shells  from  the  seeds,  tie  the  kernels  in  a 
small  piece  of  cloth,  like  a  bag ;  then  put  this  ipto  as  much 
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cowdung  water  as  will  cover  the  bag,  and  let  it  boQ ;  secondly, 
when  boiled,  split  the  kernels  in  two  and  take  a  small  leaf 
from  them,  which  is  said  to  be  poisonous;  and  thirdly,  pound 
the  whole  into  a  mass,  to  which  add  two  parts  of  Katha 
(catechu)^  and  divide  into  pills  of  two  grains  each,  two  of 
which  are  sufficient  for  one  dose."  The  addition  of  the  Katha 
is  said  to  correct  the  acrimony  of  the  drug,  and  to  prevent  any 
griping  of  the  bowels. 

Ainslie  (Mat.  Indica,  Vol.  I.,  p.  105)  notices  the  use.  of  the 
expressed  oil  (nervalum  unnay)  by  the  Tamils  as  an  external 
application  in  rheumatic  affections,  but  it  does  not  appear  to 
have  been  used  for  internal  administration  until  the  year  1821. 
(Confer.  London  Medical  Depository  for  Janua)*y  1822.) 

In  modem  European  medicine,  croton  oil,  more  or  less  diluted, 
is  used  externally  as  a  counter-irritant,  and  causes  an  abundant 
pustular  eruption.  This  effect  is  increased  by  the  addition  of 
an  alkali  to  the  liniment.  Internally  it  is  given  in  doses 
of  ^  to  1  minim  as  a  purgative,  and  is  particidarly  valuable 
in  those  cases  in  which  the  condition  of  the  patient  prevents 
him  from  swallowing ;  it  may  be  placed  on  the  back  of  the 
tongue.  The  oil  has  also  been  used  with  success  as  an  anthel- 
mintic. In  modem  pharmacy  its  chief  consumption  is  in 
the  preparation  of  castor  oil  capsules. 

Description. — Croton -seeds  (grainesde  Tilly)  are  oblong, 
about  half  an  inch  long,  and  not  quite  f  of  an  inch  broad. 
The  dorsal  and  ventral  surfaces  are  arched,  the  former  more 
prominently  than  the  latter.  The  testa  is  black,  but  covered  for 
the  most  part  by  a  thin  cinnamon-coloured  membrane ;  it  i&  thin 
and  brittle^  and  contains  an  abundant  oily  albumen  enclosed 
in  a  delicate  white  membrane  (endopleura).  Between  the  two 
halves  of  the  albumen  are  two  foliaceous  cotyledons,  and  a 
short  thick  radicle.  The  structure  of  these  parts  closely 
resembles  that  of  the  albumen  and  embryo  of  Bicinus  communis. 

Chefnical  composition. — The  fats  present  in  croton  oil  are 
glycerides  of  stearic,  palmitic,  myristic,  and  lauric  acids,  and  of 
several  volatile  acids  of  the  same  series,  like  acetic,  butyric,  and 
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yalerianic  acid;  also  the  volatile  %/tmc  acw?,  C^H®0^,  which 
was  recognized  by  Geuther  and  Frolich  (1870),  but  had 
previously  been  observed  by  Schlippe  (1858),  who  considered  it 
to  be  identical  with  angelicic  acid.  However,  it  melts  at  64®  C, 
boils  at  198*5^0.,  and  is  identical  with  Frankland  and  Duppa's 
methylcrotonic  acid.  In  the  fraction  boiling  above  the 
temperature  named,  capronic^  oenanthylic,  or  similar  acids  are 
probably  present.  They  did  not  succeed  in  obtaining  from  croton 
oil  an  acid  having  the  composition  of  Schlippe's  crotimic  acidy 
C^H'^O^.  E,  Schmitt  (1879)  corroborated  these  statements,  and 
found  among  the  volatile  acids  also  formic  acid.  Schlippe's 
crotonol,  C^^H^^O*,  has  likewise  not  been  obtained  by  other 
chemists;  it  was  stated  to  be  a  yellowish  viscid  mass  of  a  faint 
odour,  and  to  be  the  rubefacient  principle  of  croton  oiL  The 
drastic  rubefacient  properties,  according  to  Buchheim  (1873), 
reside  in  crotonolek  acidy  which  is  present  in  the  free  state  and 
as  glyceride,  and  which  seems  to  be  related  to  ricinoleic  acid, 
since,  like  the  latter,  it  yields  with  nitric  acid  oenanthic  acid, 
and  on  the  distillation  of  its  sodium  salt  gives  osnanthol. 
(Stille  and  Maisch.) 

H.  Senior  {Pharm.  Journ.  [3],  XIV.,  446,  447)  has  shown 
that  when  alcohol  (sp.  gr.  '794 — 800)  is  mixed  in  equal 
volumes  with  English  pressed  croton  oil,  perfect  solution  takes 
place,  the  mixture  being  permanent  at  all  ordinary  tempera- 
tures, and  this  is  equally  true  when  any  less  quantity  of 
alcohol  is  used;  when,  however,  the  proportion  of  alcohol  to 
croton  oil  becomes  as  seven  volumes  to  six,  or  any  larger 
proportion  of  alcohol,  then  a  part  of  the  croton  oil  separates. 
This  part  varies  in  quantity  in  the  case  of  different  samples  of 
oil.  That  part  of  the  croton  oil  which  separates  when  the 
alcohol  is  in  excess  is  afterwards  insoluble  in  any  proportion  of 
alcohol.  But  that  portion  of  the  oil  dissolved  by  alcohol  is, 
when  separated,  soluble  in  all  proportions.  The  author  has 
shown  that  the  part  of  croton  oil  soluble  in  alcohol  contains  the 
vesicating  principle,  while  the  portion  insoluble  in  alcohol  is 
entirely  non-vesicating.  He  also  shows  that  the  purgative 
properties  of    croton  oil  reside   entirely    in    this    insoluble, 
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non-Tesicating  part.  The  author  has  endeavoured  to  ascertain  to 
what  constituent  of  the  soluble  portion  of  the  oil  the  vesicating 
properties  are  due,  and  has  traced  these  properties  to  the  non- 
volatile fatty  acids,  chiefly  to  those  which  have  the  lowest 
melting  points,  are  least  readily  saponified  by  alkalies,  and  are 
first  liberated  when  the  alkali  soap  is  decomposed  by  acids. 
He  attributes  the  purgative  action  not  to  the  free  acids,  but 
to  the  combination  in  which  they  exist  in  the  oil. 

These  conclusions  not  appearing  satisfactory  to  Professor 
Kobert,  the  investigation  was  taken  up  by  Herr  von  Hirsch- 
heydt,  a  pupil  in  the  University  of  Dorpat.  Upon  the  basis 
of  the  results  obtained,  Professor  Kobert  now  ( Chem,  Zeit.^ 
April  6,  1887,  p.  416)  attributes  the  activity  of  croton  oil,  both 
as  a  vesicant  and  as  a  purgative,  to  crotonoleic  acid,  not  to  be 
confounded  with  orotonic  acid,  but  an  acid  discovered  by  Buch- 
heim  in  1873,  to  which  a  formula  has  not  yet  been  assigned. 
This  crotonoleic  acid  is  said  to  occur  in  croton  oil  both  in  the 
free  state,  in  which  it  is  freely  soluble  in  alcohol,  and  in 
combination  as  a  glyceride.  The  glyceride  does  not  possess 
poisonous  properties,  but  the  free  acid  acts  as  a  powerful 
irritant  to  the  skin  and  the  intestines  (purgative) .  According 
to  Professor  Kobert,  the  crotonolglyceride  is  attacked  and 
split  up  like  other  glycerides  by  the  ferments  of  the  juices  of 
the  stomach,  and^  the  crotonoleic  acid  being  set  free  then 
exercises  its  purgative  influence.  A  similar  result  may  be 
obtained  by  administering  crotonoleic  acid  as  a  pill  enclosed  in 
keratin.  Kobert  is  not  of  opinion,  however,  that  the  solubility 
of  croton  oil  is  dependent  upon  the  proportion  of  crotonoleic 
acid  it  contains,  but  considers  it  to  be  connected  with  the  age 
of  the  oil.  Crotonoleic  acid  may  be  prepared  by  treating  the 
portion  of  croton  oil  soluble  in  alcohol  with  a  hot  saturated 
solution  of  baryta  in  a  water-bath,  washing  the  stiff  white  paste 
that  forms  with  cold  distilled  water  to  remove  excess  of  baryta, 
and  barium  compounds  with  acetic,  butyric  and  tiglinic  acid, 
removing  by  heat  traces  of  water,  and  repeatedly  treating  with 
ether,  which  only  takes  up  the  barium  oleate  and  crotonoleate. 
The  crotonoleate  is  separated  by  dissolving  it  out  in  alcohol. 
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decomposed  carefully  with  sulphuric  acid,  and  the  solution 
containing  the  free  acid  evaporated.  {Pharm.  Jaum.,  April 
30th,  1887.)  According  to  Dr.  H.  Stillmark,  croton  seeds 
contain  Eicin,  the  poisonous  principle  of  castor  seeds.  {See 
Iticinu8») 

Toxicohgy. — The  seeds  are  said  to  be  used  in  Java  for  killing 
fish,  and  the  oil  has  been  shown  to  have  the  same  effect  upon 
the  camivora  as  upon  man.  When  eaten,  the  seeds  cause 
nausea  and  eructation,  followed  by  flatulent  distension  of  the 
abdomen,  colic  and  diarrhoea.  A  single  seed  is  reported  to 
have  proved  fatal.  The  oil,  in  the  dose  of  1  drop,  occasions 
more  or  less  of  an  acrid  and  burning  sensation  in  the  fauces 
and  oesophagus,  a  sense  of  warmth  in  the  stomach,  nausea,  and 
sometimes  vomiting.  In  an  hour  or  two,  some  gurgling  or 
slight  colic  is  perceived  in  the  bowels,  followed  somewhat 
suddenly  by  a  watery  stool  with  tenesmus,  and  heat  about  the 
anus.  "Within  24  hours  eight  or  ten  more  stools  follow,  and 
there  is  but  little  general  disturbance  of  the  economy,  except 
considerable  weakness.  Sometimes,  instead  of  producing 
evacuations,  the  oil  causes  epigastric  uneasiness  and  oppression, 
palpitation  of  the  heart,  headache,  feverishness,  perspiration, 
and  sleep.  It  would  appear  that  the  acrid  principle  of  the 
oil  is  not  the  sole  cause  of  its  cathartic  operation,  for  even  after 
being  thoroughly  washed  with  alcohol  and  rendered  mild  to 
the  taste,  as  well  as  incapable  of  pustulating  the  skin,  it  is  still 
strongly  purgative.  (SiillS  and  Makah.)  No  cases  of  poison- 
ing by  croton  seeds  or  oil  in  India  appear  to  have  been  recorded. 

During  the  expression  of  croton  oil  in  India,  the  workmen, 
who  are  naked,  with  the  exception  of  a  cloth  round  the  loins, 
have  been  observed  to  suffer  from  redness  and  irritation  of  the 
skin,  evidently  produced  by  some  volatile  constituent  of  the  oil. 

CROTON  OBLONGIFOLUS,  Boxb. 

f^^\)^ — Bengal,  Silhet,  Behar,  Central  India,  Deccan 
Peninsula,  Burma,  and  Ceylon.  The  root-bark,  leaves,  and 
fruit. 
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Vernacular. — Chucka,  Barfigach  (Beng.),  Arjuna  (Hind,), 
Kote,  Putol  (Mai.),  Bhutan-kusam  {Tel,),  Ghanasura  (Mar.), 
Gote  (Santal),  Kurti,  Konya,  Kuli,  Poter  (KoL),  Gonsurong 
(Qoa). 

History,  Uses,  &C. — Brandis  has  noticed  the  use  of 
the  bark,  leaves  and  fruit  of  this  plant  in  native  medicine,  and 
Dr.  Irvine  the  use  of  the  seeds  as  a  purgative.  From  the  Diet. 
Econ.  Prod,  of  India  we  learn  that  the  Santals  use  the  bark 
and  root  as  a  purgative  and  alterative.  We  have  been  unable 
to  find  any  notice  of  the  drug  in  native  works  on  Indian  Materia 
Medica.  Roxburgh,  though  he  describes  the  tree  as  common  in 
forests  near  Calcutta,  is  silent  upon  the  subject.  Dalzell  and 
Gibson,  in  the  Bombay  Flora  (p.  231),  remark  that  "  the  plant 
is  used  medicinally  by  the  natives  t/O  reduce  swellings.^'  The 
author  of  the  Mat.  Med.  of  West.  India  remarks : — "  When  on  a 
visit  to  Goa  in  1876,  my  attention  was  drawn  by  the  native  doc- 
tors to  the  root-bark  of  a  small  tree  as  being  one  of  the  most 
valuable  medicines  they  possessed  ;  this  plant,  unknown  to  me 
at  the  time,  proved  on  subsequent  investigation  to  be  C.  oblongi^ 
folius.  The  Goanese  and  inhabitants  of  the  Southern  Con  can 
administer  the  bark  in  chronic  enlargements  of  the  liver  and  in 
remittent  fever.  In  the  former  disease  it  is  both  taken  internally 
and  applied  externally.  As  an  application  to  sprains,  bruises, 
rheumatic  sweUingS}  &c.,  it  is  in  great  request.  In  large  doses 
it  is  said  to  be  purgative."  Fliickiger  and  Hanbury  (Phar- 
maeographia,  p.  510)  state  that  the  seeds  are  said  to  be  sometimes 
substituted  for  those  of  0.  Tiglium.  The  tree  is  rare  in  the 
Bombay  Presidency^  and  has  only  been  found  in  the  SoutheI]^ 
Concan,  where  it  has  a  reputation  as  a  remedy  in  snake-bites. 
In  Goa  it  is  more  common. 

Description. — Trunk  straight;  bark  ash-coloured,  and 
pretty  smooth ;  leaves  petioled,  alternate,  and  thickly  set  about 
the  ends  of  the  brancblets,  spreading  or  drooping,  oblong, 
serrate,  obtuse-pointed,  very  smooth  on  both  sides,  from  six  to 
twelve  inches  long,  petioles  round  and  smooth,  with  a  lateral 
jgland  on  each  side  of  tbeir  apices ;  stipules  small,  caducous ; 
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racemes  terminal,  generally  solitary,  erect,  shorter  than  the 
leaves  ;  flowers  solitary,  a  few  female  ones  mixed  with  many 
male  ones,  small,  of  a  pale  yellowish-green  ;  bracts  3-fold,  one- 
flowered}  on  the  inside  of  each  of  the  small  lateral  bracts  is  a 
round  permanent  gland,  as  in  Sesamum  indicum;  male  calyx 
deeply  5-cleft,  petals  six,  smaller  than  the  calyx,  very  woolly; 
filaments  twelve,  distinct,  nine  in  the  circumference  and  three 
in  the  centre,  woolly  towards  the  base ;  female  calyx  and  corol 
as  in  the  male ;  stamens  none ;  germ  globular ;  styles  three,  each 
divided  into  two  very  long,  variously  bent  segments  ;  capsules 
globular,  fleshy,  six-furrowed,  tricoccous.  {JRoxb,) 

The  root  is  twisted,  often  somewhat  flattened,  bark  thickish, 
externally  light-brown  and  scaly,  internally  yellowish,  mottled 
with  brown,  substance  compact  and  resinous,  odour  highly 
aromatic,  taste  peppery  and  camphoraceous.    Wood  white,  soft. 

Microscopic  structure. — Sections  of  the  bark  show  that  the 
epidermis  consists  of  about  five  rows  of  elongated  cells  placed 
horizontally ;  their  walls  are  much  thickened  by  a  dark-brown 
deposit,  which  produces  a  patchwork  appearance.  The  paren- 
chyma is  loaded  with  large  globular  or  oval  highly  refractive 
bodies  of  a  yellowish  colour;  there  are  also  numerous  dark 
purplish-brown  particles,  which  are  sometimes  single  but 
usually  arranged  in  irregular  concentric  rows ;  they  appear  to 
be  due  to  a  deposit  in  the  vascular  system  of  a  resinous  nature. 

Ohemiral  composition. — The  fresh  root-bark  was  contused,  and 
exhausted  with  warm  80  per  cent,  alcohol.  The  tincture  was 
of  a  red  colour.  The  alcoholic  extract  was  mixed  with  water 
and  agitated  with  petroleum  ether,  when  reddish  flocks 
separated.  The  solution  was  acid  in  reaction.  The  petroleum 
ether  solution  left  on  spontaneous  evaporation  a  transparent 
viscid  yellow  residue,  possessing  a  camphoraceous  and  pepper- 
like odour  and  taste.  With  the  exception  of  some  white  flocks, 
the  extract  was  soluble  in  cold  alcohol  with  acid  reaction ;  the 
solution  afforded  no  coloration  with  ferric  chloride. 

The  turbid  aqueous  solution,  after  separation  of  petroleum 
ether,  was  agitated  with  ether,  without  solution  of  the  reddish 
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flocks    referred    to    as    having    separated  on  agitation    with 
petroleum   ether^     The    ether   was  separated  from  the  turbid 
aqueous  layer,  and  agitated    w4th    dilute    sulphuric    acid    to 
separate  any  alkaloidal  principle.     The  acid  aqueous  solution 
was  then  rendered  alkaline  and  reagitated  with  ether.     The 
ethereal  solution  left   on   spontaneous  evaporation  a  slightly 
greenish  transparent  varnish-like   residue,   partly  soluble  in 
dilute  sulphuric  acid,  the  solution  affording  marked  alkaloidal 
reactions.     "With  Frohde's  reagent  a  dirty  red  to  purple  colour 
was  observed,  but  no  other  special  colour   reactions  were  noted. 
The    original    ethereal    solution,    after    the  agitation  with 
sulphuric  acid,  left  on  spontaneous  evaporation  a  brittle,  trans- 
parent, yellow  residue,  soluble  in   alcohol    with   strong    acid 
reaction,    but   affording   no  colour  reaction  with  ferric  salts. 
By  the  action  of  dilute  aqueous  caustic  soda   a   part  of  the 
ethereal  extract   was    dissolved    with   a   deep  port-wine  red 
coloration.     The   portion   insoluble  in  the  alkaline    solution 
was  yellowish.     The  alkaline  solution,  on  the  addition  of  dilute 
acids,  afforded  yellow  flocks,  nearly  wholly  soluble  in  ether,  and 
leaving  a  transparent  yellow  varnish  on  spontaneous  evapor- 
ation, with  a  slightly  bitter  taste  and  acid  reaction  in  alcoholic 
solution.     The  reddish    flocks    insoluble    in   petroleum    and 
ordinary    ether     were    separated  from  the   original   aqueous 
solution,  and,  when  dry,  formed  a  dirty  reddish  friable  mass 
without  taste  or  odour.     In  dilute  alcohol  this  principle  was 
soluble  with  acid  reaction,  the  solution  being  of  a  port-wine 
colour,  and  possessing  a  slight  spicy  odour  and  taste.     The 
solution,  after  being  neutralized  with  ammonia,  which  deepened 
the   tint,    afforded   a    dirty   plum- coloured    precipitate  with 
acetate  of  lead.     To'  the  original  now  clear  aqueous  solution  of 
the   alcohol   extractive   carbonate  of  soda  was   added,  which 
caused  a  carmine-coloured  precipitate,  and  the  liquid  agitated 
with  ether,   which    failed  to  dissolve  the  precipitate.     The 
ethereal  solution  left  on  evaporation  a  trace  of  residue,  partly 
soluble  in  dilute  suphuric  acid,  the  acid  solution  reacting  with 
alkaloidal  reagents.     With  Frohde's  reagent  the  colour  was 
dirty  red  to  purple,  and^  like  the  principle  first  extracted  by 
111.— 37 
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i  ether  from  the  acid  aqueous  solution,  yielding  no  other  specidl 
colour  reactions.  The  carmine  flocks  precipitated  by  the 
alkali,  and  which  were  insoluble  in  ether,  were  separated  by 
filtration,  the  .filtrate  being  of  a  logwood  colour,  and  washed 
with  cold  water  in  which  they  were  slightly  soluble :  on 
ignition  an  alkaline  ash  was  left.  By  dilute  acids  the  carmine 
precipitate  was  changed  to  salmon -yellow,  the  original  colour 
being  restored  by  alkalies.  An  aqueous  solution  gave  a 
carmine-coloured  precipitate  with  acetate  of  lead. 

The  original  aqueous  alkaline  solution  was  lastly  acidified 
with  dilute  sulphuric  acid,  which  caused  the  separation  of 
salmon-coloured  flocks,  and  agitated  with  amylic  alcohol.  The 
amy  lie  alcohol  extract  was  reddish -yellow,  becoming  of  a  deep 
carmine  hue  with  alkalies,  and  afforded  a  carmine  precipitate 
with  acetate  of  lead  ;  acids  destroyed  the  colour  and  caused  a 
precipitate  of  salmon-coloured  flocks  practically  insoluble  in 
ether.  By  heating  with  zinc  dust,  the  dried  principles,  which 
gave  coloured  precipitates  with  alkalies  and  acetate  of  lead, 
afforded  no  crystalline  sublimates.  The  freshly  contused  root- 
bark  afforded  on  steam  distillation  a  small  amount  of  a  colourless 
volatile  oil  possessing  a  marked  camphoraceous  and  pepper-like 
.odour  and  taste. 

In  this  investigation  the  principles  which  afforded  coloured 
•precipitates  with  alkalies  were  the  most  interesting,  and  these 
principles  would  appear  to  have  been  acids.  It  will  be  noted 
that  the  original  aqueous  solution  of  the  alcoholic  extract  was 
not  treated  with  any  foreign  acid  prior  to  agitation  with 
petroleum  and  ordinary  ether.  The  flocks  which  separated 
during  agitation  with  petroleum  ether,  and  which  were  insoluble 
in  ether,  gave  from  an  alcoholic  solution  a  different  coloured 
precipitate  with  acetate  of  lead,  from  the  acids  which  were 
subsequently  precipitated  when  the  aqueous  solution  of  the 
^extract  was  jendered  alkaline  and  agitated  with  ether,  and 
when  the  alkaline  solution  was  subsequently  acidified  before 
ragitation  with  amylic  alcohol.  The  last  two  acids  referred  to 
\were,  we  consider,  identical.  The  sodium  salt  of  the  acid  was 
Hinly  slightly  soluble  in  water,  while  the  free  acid  was  at  hett 
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only  slightly  soluble  iu  ether.  The  addition  of  sodic  carbonate ' 
Hence  caused  the  precipitation  of  the  greater  part  of  the  sodium 
salt,  a  small  amount  only  remaining  in  solution.  The 
subsequent*  addition  of  sulphuric  acid  decomposed  the  sodium 
salt  in  solution,  with  separation  of  the  free  acid  in  salmon- 
ooloured  flocks.  As  regards  the  identity  of  this  acid  with  the 
one  or  ginally  separated  on  agitation  with  petroleum  ether,  and 
ether,  though  the  colour  of  the  lead  salt  was  different,  it  might 
have  been  due  to  the  presence  of  foreign  matters,  and  we  are^ 
inclined  to  the  view  that  these  acid  principles  were  similar. 
The  alkaloidal  principle  from  the  first  ether  extract,  and  that 
obtained  from  the  alkaline  ether,  were  also  probably  identical. 

ACALYPHA   INDICA,  Limu 
Pig.— Wight  /c,  t  877 ;  Eheede,  UorL  Mai.  x,,  t  81. 
Hab, — Hotter  parts  of  India. 

ACALYPHA   PANICULATA,  MiquH. 
Fig. — Rheede,  Hort.  Mai,  x.,  t.  83. 
Flab* — Deccan  Peninsula.     The  herb. 

Fir/wfCM/ffr.— Kuppi,  Khokuli  {llincL,  Mar,),  Didaro  (Giiz,), 
Muktajuri,  8hwet-basanta  (i?rw^.),Kuppaimeni  (Tam.),Kuppai- 
ohettu,  Murkanda-chettu,  Puppanti,  Harita-manjari  (TeL), 
ehulmdri,  Kuppi  (Can.),  Kuppa-mani  {Mai.) 

History,^  Uses,  &C. — The  medicinal  properties  of  these 
plants  are  well  known  in  India,  but  we  have  been  unable  to 
find  any  notice  of  them  in  the  standard  Sanskrit  medical  works. 

Ainslie  gives  Aritamunjayrie  as  the  Sanskrit  name,  which  is 
Evidently  meant  for  Harita-manjari,  *'a  plant  with  clusters  of 
green  flowers,"  a  very  appropriate  name.  Rheede  describes  two 
species  of  Acalypha^  Cupameni  [A.  indica),  and  Wdlia-cupameni 
{;A,  paniculata)\  he  gives  Manjara-sejari  as  the  brahminical 
name  of  the  first,  and  states  that  the  juice,  made  into  a  lini- 
ment with  oil,  is  used  in  rheumatism  and  venereal  pains  and 
eruptions,  and,  with  the  addition  of  lime,  in  skin  diseases;  that^ 
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the  root  rubbed  down  with  hot  water  is  given  as  a  cathartic ; 
the  leaves  with  water  as  a  laxative,  and  in  decoction  to  relieve 
the  pain  of  earache.  Of  the  second,  he  says  that  when  rubbed 
down  in  rice-water  and  applied  locally,  it  relieves  pain,  and  that 
the  juice  with  sesamumoil  is  useful  in  erysipelatous  inflammation, 
haemorrhoids,  and  the  pain  in  the  belly  called  by  the  Malabars 
Quinao,  Ainslie  says  of  A.  indica : — *'  The  root,  leaves  and 
tender  shoots  are  all  used  in  medicine  by  the  Hindus.  The 
powder  of  the  dry  leaves  is  given  to  children  in  worm  cases,  also 
a  decoction  of  them  with  the  addition  of  a  little  garlic.  The 
juice  of  the  same  part  of  the  plant,  together  with  that  of  the 
tender  shoots,  is  occasionally  mixed  with  a  small  portion  of 
margosa  oil,  and  rubbed  on  the  tongues  of  infants  for  the  pur- 
pose of  sickening  them  and  clearing  their  stomachs  of  viscid 
phlegm.  The  hakims  prescribe  the  Koopamaynee  in  consump- 
tion." In  the  Pharmacopoeia  of  India  (-p.  205),  the  following 
reference  to  this  plant  by  Dr.  G.  Bidie,  of  Madras,  will  be 
found  : — "  The  expressed  juice  of  the  leaves  is  in  great  repute, 
wherever  the  plant  grows,  as  an  emetic  for  children,  and  is 
safe,  certain,  and  speedy  in  its  action.  Like  Ipecacuanha,  it 
seems  to  have  little  tendency  to  act  on  the  bowels  or  depress  the 
vital  powers,  and  it  decidedly  increases  the  secretion  of  the 
pulmonary  organs.  The  dose  of  the  expressed  juice  for  an 
.  infant  is  a  teaspoonful."  Dr.  ^.  Ross  speaks  highly  of  its  use 
as  an  expectorant,  ranking  it  in  this  respect  with  senega ;  he 
found  it  specially  useful  in  the  bronchitis  of  children.  The 
purgative  action  of  the  root  noticed  by  Rheede  is  confirmed  by 
Dr.  H.  E.  Busteed,  who  has  used  it  as  a  laxative  for  children. 
In  Bombay  the  plant  has  a  reputation  as  an  expectorant,  hence 
the  native  name  Khokli  (cough).  Brigade-Surgeon  Langley, 
in  a  communication  to  Dr.  Watt,  Diet.  Econ,  Prod.  Ind,,  Vol.  I., 
writes : — **  This  plant  is  called  in  Canara  Ghdimdri  as  well 
as  Kuppi.  The  natives  use  it  in  congestive  headaches  :  a  piece 
of  cotton  is  saturated  with  the  expressed  juice  and  inserted  into 
each  nostril ;  this  relieves  the  head  symptoms  by  causing 
haemorrhage  from  the  nose.  The  powder  of  the  dry  leaves  is 
used  in  bedsores  and  wounds  attacked  by  worms.     In  asthma 
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and  bronchitis  I  have  employed  it  with  benefit  both  for  children 
and  adults."  Dr.  Langley  recommends  a  tincture  of  the  fresh 
herb  made  with  spirits  of  ether  (3  ozs.  to  one  pint),  dose  20  to 
60  minims,  frequently  repeated  during  the  day,  in  honey ;  it  acts 
as  an  expectorant  and  nauseant ;  in  large  doses  it  is  emetic. 

Description. — -4.  indica. —  Stem  erect,  from  1  to  2  feet 
high,  branchy,  round,  smooth  ;  leaves  scattered,  petioled,  ovate- 
cordate,  3-nerved,  serrate,  smooth,  about  2  inches  long  and 
li  broad  ;  petioles  as  long  as  the  leaves ;  stipules  small,  subulate ; 
spikes  axillary,  generally  single,  peduncled,  erect,  as  long  as 
the  leaves,  many-flowered,  crowned  with  a  body  in  the  form  of 
a  cross,  the  base  of  which  is  surrounded  with  a  3-leaved 
calyx,  the  arms  of  the  cross  are  tubular,  with  their  mouths 
fringed,  from  the  base  of  the  cross  on  one  side  issues  a  style-like 
thread,  with  a  fringed  stigma,  the  body  of  the  cross  contains 
an  ovate  seed  like  substance  ;  male  flowers  numerous,  crowded 
round  the  upper  part  of  the  spike,  calyx  4-leaved,  leaflets 
cordate,  filaments  minute,  numerous ;  female  flowers  below  the 
malC)  remote ;  involucre  cup- formed,  with  an  opening  on  the 
inner  side,  striated,  smooth,  toothed,  from  2  to  4-flowered ; 
calyx  3-leaved.     ( Roxb.), 

A.  paniculata  is  a  pubescent  under-shrub  or  herb,  with  long- 
petioled  ovate-acuminate  leaves  which  are  coarsely  and  equally 
serrated.  The  male  flowers  are  in  axillary,  filiform  spikes, 
and  the  female  in  axillary  and  terminal  racemes  or  panicles ; 
the  bracts  are  minute  and  not  enlarged  in  fruit.  Capsule  1  i 
inch  in  diameter,  3-lobed,  glandular,  styles  3 — 7-partite. 

Chemical  composition. — The  whole  plant  of  A.  Indica  was  dried 
at  a  low  temperature,  reduced  to  powder,  and  exhaxisted  with 
80  per  cent,  alcohol.  The  alcoholic  extract  was  mixed  with 
water,  acidulatedwith  sulphuric  acid,  and  agitated  with  petroleum 
ether,  and  ether ;  the  solution  was  then  rendered  alkaline  and 
agitated  with  ether.  During  agitation  with  petroleum  ether,  a 
quantity  of  dark  matter  separated,  which  was  partly  soluble  in 
ether,  and  in  alkalies,  and  contained  much  colouring  matter. 
The  petroleum  ether  extract  was  dark  and  viscid,  and  had  an 
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aromatic  odour,  but  did  not  yield  any  crystalline  deposit  oii' 
standing:  in  absolute  alcohol  it  was  soluble,  and  on  spon- 
taneous evaporation  some  yellow  matter  separated,  which  was^ 
destitute  of  crystalline  structure  on-  mi(H*oscopio  examination. 
1'he  alcoholic  solution  had  no  special  taste.  The  ether  extract 
was  yellow,  and  had  an  aromatic  somewhat  tea-like  odour,  and* 
on  standing  became  indistinctly*  crystalline.  In  wann  water 
a  portion-  dissolved,  the  solution  possessing  a  strong  acid 
reaction,  and  affording  a  dirty  reddish  coloration  with  ferric 
chloride :  it  did  not  precipitate  gelatine,  and  gave  no  reaction* 
with'  cyanide  of  potassium.  The  portion  insoluble  in  water 
was  dissolved  by  ammonia,  affording  a 'deep  yellow  coloured' 
solution  with  a  somewhat  camphoraceous  odour,  the  addition 
ot  acids  causing  the  precipitation  of  whitish  flocks. 

The  ether  extract  obtained  from  thef  original  aqueous  solution/ 
after  it  had  been  rendered  alkaline,  contained  a  well-marked 
alkaloidal  principle,  which  after  purification  afforded  the 
following  reactions :  with  Frohde's  reagent  pinkish  in  the  cold, 
dirty  blue  on  warming  ;  with  sulphuric  acid  yellowish-red  ;  nd 
reaction  with  sulphuric  acid  and  potassium  bichromate ;  no 
reactibn' with  ferric  chloride;  with  nitric  acid  a  yellow  color-* 
ation  ;  it  was  not  precipitated  by  chromato  of  potash  from  an 
aqueous  solution  acidulated  with  sulphuric  acid;  taste  harsh, ^ 
without  bitterness.  We  propose  provisionally  to  call  this" 
principle  Acalyphine,^ 

Ainslie  notices  the  use  of  A.  fruticosa,  Forsk.,  as  a 
stomachic  and  alterative,  an  infusion  of  the  leaves  being  used. 
[Mat.  Ind.,  ii:  388.) 

TREWIA  NUDIFLORA,  £«m. 

Pig. —  Wight  Ic,  t.  1871)— 1;  BailL  Etud.  Gen.  Euphorb:, 
t.  18,/  18^23;  Rheede^  Hort.  Mai.  L,  t.  42. 

Hab. — Hotter  parts  of  India.     The  root. 

Vernacular. — Pindara,  Tdmri,  Bhilaura  (Hind.),  Pitali- 
{Bcng.),  Pitari,  Sivani  {Mar.)f  Kat-kumbla  (Can,),  Kdncbi* 
(Mai.). 


EVPHORBIACfEM.  29? 

*History,  Uses,  &C. — This  tree  bears  the  Sanskrit 
uiames  of  Pindara,  Karahfita,  and  Kurangaka.  It  is  described 
jin  the  Nighantas  as  sweet  and  cooling,  useful  for  the  removal  of 
» swellings,  bile  and  phlegm ;  'the  root  is  prescribed  in  gouty  or 
:rheumatic  affections.  Rheede  describes  the  plant  under  the 
.name  of  Canachi,  and  statesthat  the  root,  in  decoction  is  used 
^to  relieve  flatulence,  and  is   applied  locally  in  gout. 

Description. — The  root  has.athickish  bark,  which  is 
»of  a  light-brown  colour  externally,  nearly  smooth,  and  studded 
ihere  and  there  with  a  few  small  lenticular  corky  worts.  On 
rubbing  ofF  the  thin  brown  suberous  layer  a  dull-red  surface  is 
vcxposed.  The  bark  is  .fibrous  and  tough,  and'has  a  subaromaticj, 
'astringent  and   slightly  bitter   taste.     The  wood  is  white   and 

rSOft. 

Chemical  compodfion. — The  freiih  rootibark  -was^ contused  and 
i  exhausted  with  80  per  cent,  alcohol ;  the  alcoholic  extract 
tinixed  with  water  acidulated  with  sulphuric  acid,  and  agitated 
r successively  with  petroleum  ether,  and  ether;  then  rendered 
alkaline  writh  sodic  carbonate  and  agitated  ^firstwith  ether  and 
llastly  with  amylic  alcohol. 

During  agitation  with  petroleum  ether. a  large  amount  of 
iresinous  matter  separated.  The  petroleum  other  extract  con- 
tained  a  large  amount  of  colouring  ^matter  and  .had  a  persistent 
ibitter  taste.  By  agitation  with  water  acidulated  with  sulphuric 
acid  and  ether,  it  was  -separated  into  two  portions,  a  portion 
soluble  in  ether,  which  contained  the  greater  part  of  the 
colouring  matter,  andfiome  fat;  while  the  aqueous  acid  solution 
.held  in  suspension  yellowish  flocks  consisting  of  a  neutral 
tresinous  principle. 

The  acid  ether  extract  was  small  in  amount,  partly  soluble 
iin  water  with  acid  reaction ;  the  solution  giving  a  blue-black 
^coloration  with  ferric  chloride,  and  .precipitating  gelatine,  but 
giving  no  reaction  with  potassium  cyanide.  On  adding; 
i  ammonia  to  the  ether  extract,  a  yellow  to  brown  sherry  colour 
\wa8  produced.  The  ammoniacal  solution  was  agitated  with 
iQthei:,  which    removed    a  small  amount  of  whitish  resinoua 
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matter,  insoluble  in  water  and  containing  no  alkaloidal  principle. 
The  ammoniacal  solution  contained  resinous  matter. 

The  alkaline  ether  extract  contained  traces  of  an  alkaloid, 
which,  after  purification,  gave  a  very  faint-yellow  coloration 
with  Frohde's  reagent  in  the  cold,  the  colour  becoming  faintly 
greenish  on  warming;  concentrated  nitric  acid  gave  a  slight 
yellow  coloration. 

The  amylic  alcohol  extract  contained  some  resinous  matter, 
and  an  alkaloidal  principle  in  larger  amount  than  was  present 
in  the  ether  extract,  but  which  we  consider  to  be  identical. 

The  resinous  matter  which  separated  on  originally  shaking 
the  alcoholic  extract  with  petroleum  ether,  and  which  was 
insoluble  in  it,  also  failed  to  dissolve  in  ether ;  it  was  also 
insoluble  in  aqueous  sodic  carbonate,  and  had  the  properties  of 
phlobaphene. 

MALLOTUS  PHILLIPPINENSIS,  MulUArg, 

Fig. — Benil  and  Trim.,  t.  236;  Bedd.  FL  Syh\yL  289; 
Eoxh.  Cor.  PL  ii.y  t.  168;  Rheede,  HorL  Mai.  r,,  21,  24. 

Hab. — Throughout  Tropical  India.  The  glands  and 
leaves. 

Vernacular, — Kapdla,  Kamala  (Hind.),  Karaila  (Beng.), 
Kapila,  Kapita,  Kamila  {Mar,),  Vasare,  Chandrahittu  {Can.), 
Kiimpilla  (Gnz.),  Kapli,  Kapila  (Tarn.),  Kdpila-pod  (Tel.). 

History,  Uses,  &C. — The  glandular  powder  obtained 
from  this  plant  has  been  used  as  a  dye  in  India  from  a  very 
remote  period.  It  was  probably  collected,  as  at  the  present 
time,  bv  the  aboriginal  tribes,  who  call  it  Rubin,  before  the 
Hindus  invaded  India.  In  Sanskrit  it  is  known  as  Eampilla, 
and  bears  the  synonyms  of  Rochanika,  Rochana-rakta  and 
Lohita-rakta,  in  allusion  to  its  red  colour.  In  the  Nighantas 
it  is  described  as  useful  in  removing  phlegm,  bile,  stone,  worms, 
enlarged  glands,  boils,  &c.,  and  the  leaves  are  said  to  be 
astringent  and  cooling.  In  the  Bhavaprakdsa  one  tola  with 
treacle  is  said  to  kill   and   expel   all  intestinal    worms.     It 
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is  also  prescribed  for  worms  in  combination  with  the  seeds 
of  JEmbeHa  Bibes  (vaverang),  ohebulic  myrobalans,  carbonate 
of  potash,  and  rock  salt.  [Chakradatta,)  The  Arabs  became 
acquainted  with  Kampilla  at  an  early  date,  and  through  them 
it  appears  to  have  reached  Europe,  and  to  have  been  known  to 
the  later  Greek  physicians  about  the  7th  century.  Ibn 
Massowiyeh,  physician  to  the  Caliph  Haroon-el-Raschid,  speaks 
of  it  as  highly  astringent,  a  good  anthelmintic,  and  a  useful 
application  to  moist  eruptions  of  the  skin,  which  it  soon  dries 
up.  It  is  also  mentioned  by  Razi,  Tamimi,  Baghd^,  Ibn 
Sina,  Ibn  Baitar  and  others,  all  of  whom  appear  to  have  been 
in  much  doubt  as  to  its  nature,  but  distinguish  it  from  Wars, 
a  product  of  Arabia,  the  source  of  which  they  were  acquainted 
with,  Ibn  Sina  says  of  KanbQ : — "  It  is  in  grains  like  sand, 
red,  but  less  so  than  WarSf  hot  and  dry  in  the  third  degree ; 
Ibn  Massowiyeh  considers  to  be  highly  astringent;  it  kills 
worms  and  flukes  of  the  intestines  and  expels  them."  Of 
Wars,  he  says  : — "It  is  a  substance  like  powdered  saffron,  of  an 
intense  red  colour  ( ^^il*  ^-^a.  \ ),  brought  for  sale  from  Yemen ; 
they  say  that  it  is  scraped  from  a  plant ;  it  is  hot  and  dry  in 
the  third  degree,  astringent ;  a  useful  application  to  pimples, 
freckles,  &c."  (A  number  of  skin  eruptions  are  named,  the  exact 
nature  of  which  is  doubtful.) 

The  author  of  the  Makhzan,  who  wrote  in  India  (1770),  is 
strangely  ignorant  of  the  source  of  this  drug.  He  says : — 
^'  KinbQ  is  an  Arabic  form  of  the  Persian  Eampilla  and  Hindi 
Kamila";  he  then  recapitulates  the  various  opinions  held 
as  to  the  source  of  the  drug,  and  concludes  by  saying : 
*'  I  have  heard  that  it  is  the  pulp  of  the  fruit  of  a  mountain- 
tree  like  the  Ma*asfar,  but  its  leaves  are  rather  larger,  and  it  is 
armed  with  long  stiff  thorns,  and  has  fruit  like  a  lime,  which 
is  green  when  young  and  red  when  ripe ;  when  ripe  it  bursts 
open  and  a  dull-red  substance  escapes  and  falls  on  the  ground  : 
this  is  collected,  and  is  Kinbfl.'*  Regarding  its  properties,  he 
says  that  in  doses  of  from  1  to  2  dirhems  rubbed  into  an 
emulsion  with  any  suitable  vehicle  it  expels  all  kinds  of  intes- 
tinal worms,  and  at  the  same  time  acts  as  a  purgative.  Speaking 
III.— 88 
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of  Wars,  the  same  author  says  that  there  is  a  black  kind,  which 
comes  from  Ethiopia,  and  is  called  *  Habshl/  and  a  doll-red 
kind  which  is  called  Indian,  and  is  the  worst  (as  a  dye) ;  he 
concludes  by  saying  the  seeds  of  the  Wars  are  like  Mash 
{Phaseolus  radiatus).  There  is  no  mention  of  its  use  as  an 
anthelmintic;  it  is  described  as  an  aphrodisiac,  lithontriptio, 
and  remedy  for  ringworm,  pityriasis  and  freckles.  Sprengel 
thought  that  the  source  of  Wars  was  Memeeylon  tinctorium. 
(Confer.  Hist,  Med.,  t.  II.,  p.  444,  ed.  tert.;  also  Hist,  ret 
Herb.,  U  I.,  p.  258,) 

Bheede  first  figured  and  described  the  plant ;  he  states  that 
the  leaves,  fruit  and  root  with  honey  are  applied  to  poisoned 
bites,  bruises,  &c.  Buchanan  {Journey  through  Mysore  in  1801) 
notices  Kamala  ;  it  has  also  been  noticed  by  Ainslie,  Roxburgh, 
and  Royle,  but  Mackinnon  of  Bengal,  in  1858,  was  the  first  to 
introduce  it  into  European  practice  in  India  ;  since  then  it  has 
been  used  with  success  by  many  medical  men  in  India  and 
Europe.  Previous  to  this,  Vaughan  had  sent  Kamala  to  Hanbury 
from  Aden  under  the  name  of  Wars,  and  had  described  its  use 
as  a  dye,  and  as  a  remedy  in  certain  skin  diseases.  {Pharm. 
Journ.,  Vol.  xii.,  p.  386,  1853.)  The  true  Arabian  Wars  does 
not  appear  to  have  attracted  attention  in  Europe  until  1867, 
when  it  was  imported  by  Messrs.  Allen  and  Hanburys  of 
London.  The  source  of  Wars  remained  unknown  until  1884, 
when  it  was  ascertained  to  be  the  glands  of  the  pod  of  Flemingia 
Orahamiana,  a  leguminous  plant  common  in  Arabia  and 
India,  (See  Flemingia.) 

As  noticed  in  the  Pharmacographia,  the  names  KanbO 
and  Eamala  are  not  in  use  in  the  bazars  at  Aden;  the 
Indian  Kamdla  being  now  commonly  known  there  as  Wars, 

The  dose  of  Kamfla  is  from  one  to  two  drachms,  or  one  to 
three  fluid  drachms  of  a  saturated  tincture  may  be  eijiployed  ; 
it  does  not  cause  much  nausea,  colic,  or  purging.  The  parasite 
is  generally  discharged  dead,  and  it  appears  to  be  equally 
efficacious  in  removing  all  kinds  of  worms.  The  dose  should 
be  repeated  several  times  at  intervals  of  about  three  hours. 
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Description. — Kamala  is  a  red  powder,  which  varies  in 
depth  of  colour,  mixed  with  it  are  greenish-yellow  fragments  of 
the  capsule  of  the  plant ;  like  lycopodium  it  is  inflammable  and 
resists  admixture  with  water.  Alcohol  and  ether  dissolve  a 
considerable  portion  of  it^  and  the  solution  poured  in  water 
emits  a  melon-like  odour. 

Microscopic  structure. — Each  grain  of  Kam&la  is  a  spherical 
body,  consisting  of  an  outer  delicate  membrane  within  which 
may  be  seen  a  structureless  mass  of  yellow  colour,  in  which  are 
embedded  numerous  club-shaped  cells,  arranged  with  their 
thick  ends  outwards ;  in  order  to  examine  these  cells  the  drug 
must  be  exhausted  of  its  resin  by  alcohol  or  potash.  The 
hairs  which  are  found  mixed  with  the  glands  are  stellate,  each 
hair  being  one-celled  and  thick-walled. 

Chemical  composition. — Pure  Kamala  contains  only  between  '5 
and  3 '5  per  cent,  of  moisture,  and  yields  to  ether,  alcohol,  amyl 
alcohol,  glacial  acetic  acid,  or  carbon  disulphide,  about  80  per 
cent,  of  resin,  which  is  also  soluble  in  alkalies,  but  not  in  benzine, 
and  whose  alcoholic  solution  is  coloured  dingy-green  by  ferric 
chloride.  (Flilckiger.)  Leube  (1860)  analyzed  a  sample  of  Kamdla 
which  yielded  nearly  29  per  cent,  of  ash,  47*6  of  resin,  and 
19*7  of  other  soluble  matters,  consisting  of  citric,  oxalic,  and 
tannic  acids,  gums,  &c.  Cold  alcohol  dissolved  a  resin, 
C"*H'«0*,  fusible  at  80®  C,  and  left  a  more  sparingly  soluble 
resin,  CSH*'^*,  melting  at  191°  C.  Both  resins  are  brittle, 
reddish-yellow,  soluble  in  alkalies  with  a  red  colour,  not  altered 
by  dilute  acids,  and  when  treated  with  nitric  acid  yield  oxalic 
acid.  Leube  could  not  obtain  Anderson's  Bottlerin^  C  'H*"0' 
or  C^^H^^O®  (1855),  which  crystallized  from  the  concentrated 
ethereal  tincture  in  yellow  silky  needles.  Groves  (1872) 
ascertained  that  it  is  easily  modified  by  exposure  to  air, 
and  is  consequently  obtained  only  from  the  recent  drug* 
Fliickiger  subsequently  observed  that  on  being  fused  with 
potassa,  rottlerin  jieldsparaoxt/benzoic  acid.  Anderson's  resinous 
colouring  matter  has  the  compositiom  C'*>B['°0',  melts  at  100*^  C, 
is  easily  soluble  in  alcohol  and  ether,  and  yields  with  lead  acetate 
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au  orange-coloured  precipitate.  By  treating  Kamfla  with  boil- 
ing alcohol,  and  cooling,  amorphous  floccules  of  the  composition 
C^°H^*0*  are  obtained,  which  are  sparingly  soluble  in  cold 
alcohol  and  ether,  and  are  not  precipitated  by  lead  or  silver 
salts.     (National  Dispensatort/,) 

Messrs.  A.  G.  Perkin  and  W.  H.  Perkin,  Junr.  {Berichie,  1886), 
have  recently  separated  from  Eamala  a  substance  which  they 
name  Mallotoxin,  CB.^^0^  or  C'«H^«0^  It  was  obtained 
by  shaking  powdered  Kamala  with  bisulphide  of  carbon, 
evaporating  the  solution,  and  treating  the  residue  with  just 
enough  bisulphide  of  carbon  to  remove  the  resinous  impurities. 
It  was  finally  purified  by  crystallization  from  benzine  or 
toluene.  It  formed  small  flesh-coloured  needles,  soluble  in 
alkalies,  alcohol  and  acetic  acid,  but  insoluble  in  water.  It 
appears  to  be  identical  with  the  rottlerin  of  Anderson.  Later 
still,  L.  Jarvein  [Ber.<i  xx.,  182)  obtained  a  yellow  crystalline 
substance  from  Kamdla,  melting  at  200°,  to  which  he  gave  the 
same  name  and  foimula  as  Anderson's  rottlerin. 

The  bark  of  this  tree  is  astringent,  and  Professor  Hummel 
found  it  to  contain  6'5  per  cent,  of  tannin. 

Carefully  selected,  Kamala,  according  to  P.  Siedler,  will  not 
contain  more  than  1'5  per  cent,  of  ash,  whilst  the  commercial 
article  yields  from  21 '8  to  49*1  per  cent.  By  sifting,  fractions 
may  be  obtained  containing  as  low  as  5*2  and  as  high  as  25  per 
cent.  High  percentage  of  mineral  matter  may  be  due  to  careless 
collection,  or  to  adulteration  ;  in  the  latter  case,  the  ash  may 
range  from  50  to  80  per  cent.  The  percentage  of  ash  has  notably 
increased  of  late,  and  by  sifting  it  is  often  impossible  to  get  the 
drug  containing  less  than  14  per  cent,  of  ash.  Of  45  samples 
examined  by  the  author,  only  three  contained  less  than  6  per 
cent.  {Phann.  Zeitg.,  1891, 162.) 

Commerce, — KamSla  is  collected  in  the  N.-W.  Provinces,  the 
Concan  and  Madras,  and  is  distinguished  by  the  collectors  ae  of 
two  qualities,  Rapila  and  Kapili ;  the  latter  is  the  best,  and  is 
obtained  by  shaking  the  fruit  only  in  a  basket  to  separate  the 
glands.     Kapila  consists  of  the  glands  and  other  parts  of  the 
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plant,  and  has  a  greenish  tinge.  The  collection  of  the  drug  is 
an  industry  oi  the  hiU  Khonds  in  Ganjam,  who  sell  a  few 
measures  for  a  few  measures  of  rice  or  a  yard  of  cloth. 

The  average  value  of  the  best  red  Eam^la  is  Es.  11  per 
maund  of  41  lbs.  The  high  winds  laden  with  dust,  which  often 
prevail  in  India,  cause  a  certain  amount  of  impurity  in  the  drug 
from  the  adherence  of  dust  to  the  capsules  and  leaves  of  the 
plant.  Native  dealers  test  the  drug  by  taking  it  up  on  the 
moistened  finger  and  rubbing  it  firmly  upon  a  piece  of  white 
paper ;  it  of  good  quality,  a  smooth  paste  is  formed  and  the 
paper  is  stained  of  a  bright-yellow  colour. 

RICINUS  COMMUNIS,  Linn. 

Fig. — Bentl.  and  Trim.,  t.  237;  Sibth.  Fl.  GrtBc.  x.,  i.  952  ; 
Bayne,  Ameigew,  a?.,  t.  48;  Rheede,  HarL  Mai.  ii.,  t.  32.  Castor 
plant  (Eng.)y  Ricin  commun  (Fr.). 

Hab. — ^AfricaP  Cultivated  throughout  India.  The  leaves, 
seeds,  root,  and  oil, 

Vernactdar. — Arandi  (HiW.),  Erandi  {Mar.),  Bherenda 
{BengX  Am anakkam-chedi  (Tarn.),  Amudapu-chettu  {Tel.), 
Avanakku  (Mai.),  Karala-gida  (Can.),  Erando  (Gruz.). 

History,  Uses,  &C. — The  Castor  plant  is  called  in 
Sanskrit  Eranda,  Ruvu,  Ruvuka  and  Uruvuka,  and  the  red 
variety  Raktairanda ;  the  root  and  the  oil  obtained  from  the 
seeds  have  been  used  medicinally  by  the  Hindus  from  a  very 
remote  period,  and  are  mentioned  by  Susruta. 

Both  root  and  oil  are  described  as  purgative  and  useful  in 
costiveness,  flatulence,  rheumatism,  fever  and  inflammatory 
affections;  on  account  of  its  efficacy  in  rheumatism  the  plan 
bears  the  synonym  of  Vfitdri  (vita-dri).  As  a  purgative  the 
oil  is  directed  to  be  taken  with  cow's  urine  or  an  infusion  of 
ginger  or  the  decoction  of  the  ten  roots  known  as  dasamula  (see 
Vol.  I.,  p.  243).  The  seeds  freed  from  the  husks  and  germs,  and 
boiled  in  milk  and  water,  form  a  decoction  which  is  given  in 
rheumatism ;  a  decoction  of  the  root  with  carbonate  of  potash 
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is  also  prescribed,  and  most  compoimd  medicines  given  in 
rheumatic  and  neuralgic  affections  contain  the  root.  The  leaves 
are  applied  to  the  breast  to  stop  the  secretion  of  milk,  and, 
boiled  with  the  root  in  goat's  milk  and  water,  they  are  used 
as  a  local  application  in  ophthalmia.  When  applied  to  the 
abdomen  they  are  popularly  thought  to  promote  the  menstrual 
flow;  in  Chmrdhana  (203),  the  haiikavadhu,  or  "peasant 
woman,"  is  represented  as  lying  in  pain  upon  the  leaves  of  the 
jEranda. 

In  the  proverbial  language  of  the  Indians  the  Castor  plant  is 
emblematic  of  frailty ;  they  say : — ^Naukri  arand  ki  jar  hai  (ser- 
vice is  like  the  root  of  the  Castor  plant).  The  Arabs  appear  to 
have  first  become  acquainted  with  the  tree  in  India,  as  they 
call  the  seeds  Simsim-el-hindi,  '' Indian  Sesamum, ''  and  the 
plant  Khirvaa  (^j^)f  a  word  which  signifies  any  weak  or 
frail  plant ;  the  properties  they  attribute  to  it  are  also  those 
mentioned  by  Sanskrit  writers.  Again,  in  the  Saptasataka  of 
Hala,  we  find  the  large  and  swelling  breasts  of  the  peasant 
girl  likened  to  the  Eranda  leaf,  and  in  Arabic  we  have  the 
expression  **j^  i  Lr^'  applied  to  a  beautiful  and  tender  girl. 

R.  communis  is  the  Bidanjir  and  Kinnatu  of  the  Persians  ;  it 
also  bears  various  local  names,  such  as  Gerchak  in  the  Shahpur 
District,  and  Buzanjir,  "goat's  fig,"  in  Khorasan. 

Aitchison  notices  its  cultivation  round  the  borders  of  fields 
in  the  latter  province,  and  in  the  Harirud  District,  for  the  sake 
of  the  oil  which  is  used  as  a  lamp  oil,  and  says  that  the  peasantry 
are  unacquainted  with  its  purgative  properties.  The  plant  was 
cultivated  in  Southern  Europe  at  a  very  early  date ;  it  is  the 
ntKi  of  Herodotus,  the  «p<5r«v  of  Theophrastus  (H.P.i.,I6 ;  C.P.  ii.), 
and  the  «*«*  or  «p<vr»v  of  Dioscorides  (iv.,  168),  who  observes 
that  the  name  Kpbrvp  is  given  to  the  seed  on  accoimt  of  its 
resemblance  to  an  insect  known  by  that  name  {Ixodes  RicinuSj 
Latr.).  He  also  notices  Castor  oil  and  its  medicinal  use.  It 
is  the  Bicinus  or  Cicus  of  Pliny  (15,  7),  "a  tree  which  grows 
in  Egypt  in  great  abundance  ;  by  some  it  is  known  as  croton, 
by  others  as  sili,  and  by  others^  again,  as  wild  sesamum :  it  is 
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not  80  very  long  since  this  tree  was  first  introduced  here. 
Eaten  with  food  the  oil  is  repulsive,  but  it  is  very  useful  ior 
burning  in  lamps." 

The  Jews  and  Abyssinian  Christians  say  that  it  was  under 
this  tree  that  Jonah  sat,  but  in  the  English  version  the  Hebrew 
word  "  Kikajon  "  is  translated  "  gourd."  For  a  history  of  the 
plant  in  Europe,  the  Pharmacographia  may  be  consulted. 

Mahometan  medical  writers  describe  two  kinds,  red  and 
white :  the  red  is  said  to  be  the  most  active.  They  consider 
the  oil  a  powerful  resolvent  and  purgative  of  cold  humors,  and 
prescribe  it  in  palsy,  asthma^  colds,  colic,  flatulence,  rheumatism, 
dropsy  and  amenorrhoea  ;  of  the  seeds,  10  kernels  rubbed  down 
with  honey  are  sufficient  as  a  purge.  A  poultice  of  the 
crushed  seeds  is  used  to  reduce  gouty  and  rheumatic  swellings, 
and  inflammation  of  the  breasts  of  women  during  lactation. 
The  leaves  have  similar  properties,  but  in  a  less  degree.  The 
fi'esh  juice  is  used  as  an  emetic  in  poisoning  by  opium  '  and 
other  narcotics ;  made  into  a  poultice  with  barley  meal  it  is 
applied  to  inflammatory  affections  of  the  eye.  The  root-bark 
is  used  as  a  purgative  and  alterative  in  chronic  enlargements 
and  skin  diseases ;  it  is  also  applied  externally. 

In  modern  medicine  Castor  oil  is  mach  valued  as  a  non-irritant 
purgative  ;  a  drop  is  sometimes  dropped  into  the  eye  to  allay 
irritation,  and,  strange  to  say,  the  leaves  are  applied  locally  iu 
Europe  to  promote  the  secretion  of  milk,  whereas  in  India  the 
native  practice  of  applying  them  to  stop  the  secretion  of  milk 
is  recognised  in  the  Government  hospitals  under  European 
superintendence.  A  fluid  extract  of  the  leaves  has  also  been 
recommended  in  Europe  as  a  lactagogue.  As  a  purgative  the 
oil  is  best  administered  in  the-^ early  morning  on  an  empty 
stomach,  when  about  one  drachm  will  usually  be  f  oimd  sufficient, 
at  other  times  at  least  half  an  ounce  will  be  required.  Various 
fluids  have  been  recommended  to  conceal  the  taste  of  the  oil, 
such  as  brandy,  peppermint  water,  &c.,  but  the  decoction  of  fresh 
ginger,  as  used  in  India,  is,  we  think,  the  best  vehicle.  The 
above  remarks  apply  to  cold  drawn  oil ;  the  bazar  oil  extracted 
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by  boiling  is  more  active,  and,  as  it  is  not  always  carefully 
prepared,  it  may  contain  the  acrid  principle  of  the  seed  and 
give  rise  to  disagreeable  symptoms*  The  alleged  antirheumatic 
properties  of  the  plant  so  insisted  upon  by  Hindu  and  Maho- 
metan physicians  are  worthy  of  being  tested  by  careful  clinical 
observation. 

M.  H.  Meyer  (Pharm.  ZeitscR.  f.  Russlcmd,  xxx.,  p.  282, 
1891),  in  order  to  decide  the  question  as  to  the  purgative 
properties  of  ricinoleic  acid,  prepared  that  substance  perfectly 
pure,  also  its  glyceride,  and  ricinelai'dic  acid.  All  these 
preparations  were  administered  to  cats,  and  acted  as  purgatives. 
The  author  concludes  that  there  is  no  reason  to  suppose  that 
Castor  oil  contains  any  purgative  principle  other  than 
ricinoleic  acid. 

Dr.  H.  Stillmark  has  discovered  in  the  seeds  an  albuminoid 
body  which  he  has  named  ''Bicin.*'  This,  however,  does  not 
appear  to  be  the  purgative  principle.  Its  action,  whether  given 
by  the  mouth  or  hypodermically,  is  to  produce  hflemorrhagic 
inflammation  of  the  gastro-intestinal  tract,  afiEecting  primarily 
the  small  intestines,  and  probably  obstructing  the  bile  duct, 
since  there  is  usually  extreme  fullness  of  the  gall  bladder ;  the 
inflammation  also  extends  to  the  vesical  mucous  membrane. 
Diarrhoea  is  by  no  means  constant.  The  drowsiness  and 
convulsions  which  occurred  in  some  of  his  experiments  on 
animals  he  attributes  to  possible  thrombosis  of  the  cerebral 
vessels.  The  lethal  dose  of  ricin  for  man  he  calculates  to  be 
6*0  milligrams  for  a  man  weighing  60  kilograms,  this  generally 
being  equal  to  about  ten  ordinary  seeds,  although  Christison 
once  had  a  fatal  case,  where  only  three  seeds  had  been  swallowed, 
and,  on  the  other  hand,  a  case  is  on  record  in  which  a  person 
who  had  eaten  17  seeds,  recovered. 

Ricin  appears  to  have  a  peculiar  effect  upon  blood,  causing 
a  rapid  conglomeration  of  the  red  corpuscxdes,  together  with 
the  formation  of  a  substance  like  fibrin.  One  part  of  ricin  to 
60,000  of  defibrinated  blood  is  sufficient  to  cause  a  separation  of 
the  serum,  so  that  the  latter  is  capable  of  being  passed  through 
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a  filter.     Crotonoleic  acid,  which  exists  in  croton   seeds,   was 
found  to  be  quite  distinct  from  ricin. 

The  results  obtained  by  Dr.  Stillmark  find  further  confirma- 
tion in  a  note  in  the  Medical  Recorder  (July,  p.  299),  in' which 
it  is  stated  that  fifteen  children,  under  six  years  of  age,  poisoned 
by  eating  castor  seeds,  suffered  from  severe  vomiting  and 
prostration,  but  not  from  catharsis. 

Ehrlich  {Deutsche  Med.  Wochenschr,,  No.  32,  p.  976,  1891) 
reports  some  interesting  experiments  with  ricin.  He  found 
that  injected  into  the  veins  of  animals,  it  is  fatal  in  doses  of 
three  milligrams  per  kilo  of  body- weight ;  taken  internally  it 
is  a  hundred  times  less  active,  but  still  so  poisonous  that  0*18 
gram  is  a  fatal  dose  for  an  adult  man.  He  foimd  different 
animals  to  be  unequally  affected  by  it ;  guinea  pigs  were 
especially  susceptible  to  the  poison,  but  white  mice  much  less 
80.  The  symptoms  were  diarrhoea  and  prostration:  on  post- 
mortem examination  the  appearances  in  some  cases  were  such 
as  are  seen  in  cholera,  but  more  frequently  there  was  a 
hsDmorrhagic  condition  of  the  intestines  and  often  of  the 
subcutaneous  cellular  tissue. 

Ehrlich  also  succeeded  in  rendering  animals  insusceptible 
to  the  poison  by  administering  gradually  increasing  doses 
internally :  at  the  end  of  two  months  of  this  treatment  he  found 
that  mice  could  bear  a  dose  of  5  decigrams  of  ricin  (sufficient 
to  kill  an  adult  man),  the  fatal  dose  for  an  unprotected  mouse 
being  35  milligrams. 

The  immunity  obtained  was  still  more  marked  in  experiments 
on  the  conjunctiva;  under  ordinary  circumstances  touching  the 
membrane  with  a  1  per  cent,  solution  of  ricin  produced  intense 
inflammation,  but  after  several  weeks  of  protective  treatment 
the  strongest  solution  could  be  freely  applied  without  producing 
any  effect. 

The   establishment  of  the  immunity  appears   to   commence 
suddenly  on  the  sixth  day,  and  continues  to  increase  from  that 
time.     The  author    insists    upon  the  similarity  between   this 
III.— 89  ^y 
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Budden  immunity  and  the  critical  subsidence  of  fever  in  certain 
acute  diseases,  such  as  pneumonia,  measles,  &c.,  which  he 
considers  may  also  be  regarded  as  indicating  the  establishment 
of  an  inmiunity  in  those  diseases. 

Animals  in  which  an  immimity  to  the  ricin  poison  had  been 
established,  were  found,  six  months  after  the  cessation  of  all 
treatment}  to  be  incapable  of  being,  afiected  by  the  poison. 
Ehrlich  has  also  made  similar  experiments  with  abnn,  the 
active  principle  of  Abms  preeatonus,  which  he  reserves  for 
early  publication. 

Description. — There  are  many  varieties  of  the  plant 
which  have  been  produced  by  cultivation;  they  may  be  divided 
into  the  large  red-seeded  Mnds,  and  those  with  grey  seeds 
marked  with  brown  blotches;  the  latter  are  preferred  for 
medicinal  use. 

The  roots  are  tolerably  straight,  and  give  off  a  few  rootlets ; 
they  are  covered  by  a  light-brown  bark,  nearly  smooth,  but 
marked  with  little  transverse  warty  ridges.  The  wood  is  white 
and  soft.     The  bark  has  an  acrid  taste. 

The  seeds  are  contained  in  a  tricoccous  capsule,  one  in  each 
cell ;  they  are  oblong,  from  ^  to  i  an  inch  long  and  about  i  of 
an  inch  broad,  the  dorsal  surface  is  more  arched  than  the 
ventral.  The  apex  is  somewhat  pointed,  below  it  is  a  tumid 
caruncida,  on  the  removal  of  which  a  dark  depressed  cicatrix  is 
seen.  The  testa  is  grey,  marked  with  brown  blotches.  The 
kernel  is  enclosed  in  a  delicate  white  membrane,  and  consists  of 
a  copious  white  albumen,  in  the  axis  of  which  are  situated  two 
leafy  cotyledons  and  a  short  stout  radicle. 

Microscopic  structuir. — The  epidermis  of  the  seeds  is  com- 
posed of  tabular  cells,  which  are  here  and  there  coloured  in 
patches  which  correspond  to  the  spots  on  ihe  seed.  The  testa 
consists  of  cylindrical  cells  in  close  apposition.  The  kernel 
is  a  mass  of  closely-packed  cells  with  granular  contents,  but  if 
water  is  brought  in  contact  with  the  section,  oil  globules  separate 
from   the    albumen.     In  the  latter  may  be  demonstrate  the 
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Aleurone  crystals  which  are  found  in  many  seeds.  (Sachs 
Lehrhuch  der  Botanik,  p.  564.)  The  root-bark  shows  numerous 
cells  filled  with  a  yellow  refractive  substance  which  appears  to 
be  resinous ;  in  other  respects  it  is  not  remarkable. 

Chemical  composition. — The  most  important  ccmstituent  of 
the  seeds  is  the  fixed  oil  called  castor  oil,  of  which  the  peeled 
kernels  afford  at  most  half  of  their  weight. 

The  authors   of    the-  Pharmacographia  say  : — 

"  The  castor  oil  of  commerce  has  a  sp..gr.  of  about  0'96-,  usually 
a  pale  yellow  tint,  a  viscid  consistence,  and  a  very  slight  yet 
rather  mawkish  oddur  and  taste.  Exposed  to  cold,  it  does  not 
in  general  entirely  solidify  until  the  temperature  reaches  — 18°C, 
In  thin  layers  it  dries  up  to  a  varnish-like  film.. 

"Castor  oil  is  distinguished  by  its  power  of  mixing  m  all 
proportions  with  glacial  acetic  acid  or  absolute  alcohol.  It  is 
even  soluble  in  four  parts  of  spirit  of  wine  (-838)  at  15^  C.,.  and 
mixes  without  turbidity  with  an  equal  weight  of  thfr  same 
solvent  at  25®  C.  The  commercial  varieties  of  the  oil, 
however,,  differ  considerably  in  these  as  well  as  in  some  other 
respects. 

"The  optical  properties  of  the  oil  demand  further  investiga- 
tion, as  we  have  found  that  some  samples  deviate  the  ray  of 
polarized  light  to  the^  right  and  others  to-  the  left. 

"  By  saponification,  castor  oil  yields-  several  fatty  acids,  one 
of  which  appears  to  be  Palmitic  Acid,.  Another  acid  (peculiar 
to  the  oil)  is  Ricinoleic  Acidy  C^'H**0*;  it  is  solid  below 
0°  C. ;  does  not  solidify  in  contact  with  the  air  by  absorption 
of  oxygen,  and  is  not  homologous  with  oleic  or  linoleic  acid, 
neither  of  which  is  found  in  castor  oil.  Castor  oil  is  never- 
theless thickened,  if  6  parta  of  it  are  warmed  with  1  part  of 
starch  and  5  of  nitric  acid  (sp.  gr»  1'25),.  Ricinelaidin  being 
thus  formed.  From  this,  Ricineldidic  Acid  may  easily  be 
obtained  in  brilliant  crystals. 

"As  to  the  albuminoid  matter  of  the  seeds,  Fleury  (1865) 
obtained  3*23  per  cent,  of  nitrogen,  which  would  answer  to 
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about  20  per  cent,  of  such  substances.  The  same  chemist 
further  extracted  46'6  per  cent,  of  fixed  oil,  2*2  of  sugar  and 
mucilage,  besides  18  per  cent,  of  cellulose. 

"Tuson,  in  1864,  by  exhausting  castor  oil  seeds  with  boiling 
water,  obtained  from  them  an  alkaloid  which  he  named  Ricinine. 
He  states  that  it  crystallizes  in  rectangular  prisms  and  tables^ 
which  ,when  heated,  fuse,  and,  upon  cooling,  solidify  as  a 
crystalline  mass ;  the  crystals  may  even  be  sublimed.  Ricinine 
dissolves  readily  in  water  or  alcohol,  less  freely  in  ether  or 
benzol.  With  mercuric  chloride,  it  combines  to  form  tufts  of 
silky  crystals,  soluble  in  water  or  alcohol.  Werner  (1869),  on 
repeating  Tuson's  process  on  30  lbs.  of  Italian  castor  oil  seeds, 
also  obtained  a  crop  of  crystals,  which  in  appearance  and 
BolubiUty  had  many  of  the  characters  ascribed  to  ricinine,  but 
differed  in  the  essential  point  that  when  incinerated  they  left  a 
residuum  of  magnesia.  Werner  regarded  them  as  the  mag- 
nesium salt  of  a  new  acid«  Tuson  repudiates  the  suspicion  that 
ricinine  may  be  identical  with  Wemer*a  magnesium  compound. 
E.  S.  Wayne  of  Cincinnati  (1874)  found  in  the  leaves  o| 
Kicinus  a  substance  apparently  identical  with  Tuson's  ricinine ; 
but  he  considers  that  it  has  no  claim  to  be  called  an  alkaloid* 

**The  testa  of  castor  oil  seeds  afforded  us  10*7  per  cent,  of 
ash,  one-tenth  of  which  we  found  to  consist  of  silica.  The  ash 
of  the  kernel  previously  dried  at  100 ^C,  amoimts  to  only  3'5 
per  cent."  {Op.  cit,  2nd  Ed.,  p.  569.) 

K,  Hazura  and  A,  Gbiissner  (Momteur  Scient,  Ap.  1889) 
infer  from  their  experiments  that  the  liquid  acid  of  castor  oil 
is  not  a  single  compound,  as  has  been  hitherto  supposed,  but  a 
mixture  of  two  isomeric  acids  of  the  composition  C*^H^*0', 
one  of  which,  ricinoleic  acid,  yields  on  oxidation  trioxystearic 
acid,  whilst  the  other,  ricinisoleic  acid,  yields  isotrioxystearic 
acid.  The  proportion  of  these  acids  is  about  1  of  the  former  to 
2  of  the  latter.  As  no  dioxystearic  acid  has  been  obtained 
from  the  oxidation  of  the  liquid  acids  of  castor  oil,  it  may  be 
concluded  that  of  all  the  fatty  oils  hitherto  examined^  castor  oil 
is  the  only  one  which  contains  no  oleine.  \^  ^^ 
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The  leaves,  stem,  and  root  of  22.  communis  contain  the  same 
active  principles  as  the  seeds  ;  a  proximate  analysis  by  A.  L. 
Beck  {Amer,  Journ.  Pharn^,  1888)  gave  the  following 
results : — 


LeayeB. 


Stem. 


Boot. 


Extracted  by  petroleum  spirit. 

„         „  ether     

„        t,  alcohol 

„        „  WHier     

„        „  diluted  Na  OH.   . 

ft         t»  it       H  01,... 

Loss  by  chlorine  , 

Besidues,  cellulose,  &c 

Ash 

Moisture 

Loss 


4-582 

2-676 

2-490 

12699 

1-200 

2193 

5-440 

43-590 

11-220 

12-700 

1-311 


0-380 
0-338 


7-050 
7-083 


The  poisonous  principle  present  in  castor  oil  seeds  has  been 
variously  represented  as  an  alkaloid^  a  glucoside,  and  an 
organic  acid.  But  as  the  result  of  an  exhaustive  chemical  and 
pharmacological  investigation,  recorded  in  a  lengthy  treatise 
{Arbeit,  d.  Pharmakol.  Inst.  Dorpat,  Part  III.,  p.  59),  Herr  Still- 
mark  has  come  to  the  conclusion  that  it  is  an  albuminoid  body, 
identical  with  the  '^B.  phytalbumose, "  separated  from  the 
dried  juice  of  Carica  Papaya  by  Sidney  Martin,  and  belonging 
to  the  class  of  unformed  ferments.  This  substance,  which  he 
has  named  "ricin,"  may  be  prepared  by  exhausting  well- 
pressed  peeled  Ricinus  seeds,  reduced  to  powder,  with  a  1 0  per 
cent,  solution  of  sodium  chloride,  saturating  the  clear  percolate  at 
the  ordinary  temperature  with  magnesium  sulphate  and  sodium 
sulphate,  and  keeping  it  in  a  cool  place,  when,  besides  large 
crystals  of  the  two  sulphates,  a  white  precipitate,  easily  separable 
from  these,  is  formed.  This  is  placed  in  a  dialyser,  with 
frequent  changes  of  water,  for  six  days,  after  which  the  residue 
is  removed  and  dried  over  sulphuric  acid,  and  can  then  be 
reduced  to  a  snow-white  powder,  which  still  contains  10  to  20 
per  cent,  of  sulphate.     This  substance  is  a  most  powerful  poison^ 
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exercising  a  remarkable  power  of  coagulation,  so  that  the  blood 
coming  into  contact  with  a  minute  quantity  that  has  been 
absorbed  is  coag^ated,  blocks  the  lumina  of  the  intestinal 
capillaries,  and  causes  thrombosis  and  ecchymosis.  Even  when 
introduced  subcutaneously,  the  principal  action  of  the  poison 
appears  to  occur  in  the  intestinal  canal,  and  not  at  the  place  of 
injection.  The  lethal  dose  for  a  man  weighing  sixty  kilograms 
is  estimated  as  0*18  gram,  and  it  is  stated  that  this  quantity  is 
contained  in  the  press-cake  from  3  grams  of  peeled  seeds.  In 
view  of  this  fact,  that  the  residue  from  the  pressing  of  castor 
oil  contains  such  large  quantities  of  a  tasteless  poison  exceeding 
arsenic  in  toxic  power,  and  at  present  not  to  be  detected  in 
the  body  by  any  known  method,  Herr  Stillmark  raises  the 
question,  whether  it  should  not  be  made  compulsory  upon 
manufacturers  to  bum  the  cake,  or  render  it  harmless  by  a 
process  of  boiUng  that  would  destroy  the  ferment.  Experiments 
were  also  made  upon  the  seeds  of  nine  other  q)ecies  of  Ricinus, 
as  well  as  those  of  Croton  Tiglium  and  Jatropha  Ourcas,  and  in 
each  case  a  poisonous  albuminoid  substance  was  separated, 
similar  to,  if  not  identical  with,  ricin,  and  belonging  to  the 
class  of  ferments.  It  is  pointed  out  by  the  author  that  the 
coagulating  power  of  ricin  explains  the  external  application 
in  some  coimtries  of  crushed  Kicinus  seeds  as  a  haemostatic. 
{PAarm.  Joum.,  Nov.  2nd,  18890 

Commerce. — Several  varieties  of  the  castor  plant  are  cultivat- 
ed in  India :  they  may  be  divided  into  large-seeded  and  small - 
seeded.  The  seeds  of  the  latter  variety  only  are  exported, 
those  of  the  former  being  used  in  India  for  the  preparation 
of  an  inferior  kind  of  oil  which  is  used  for  lubricating 
machinery,  &c. 

The  exports  of  seed  from  1886-86  to  1888-89  were  :— 

1885-86 34,000  tons,  valued  at  30  lakhs  of  Rupees. 

1886-87 31,000    „  „  29    „ 

1887-88 36,000    „  „  34    „  „ 

1888-89  29,000    „  „  31    „ 

Most  of  the  castor  seed  goes  to  Italy. 
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The  exports  of  oil,  mostly  from  Bengal,  during  the  same 
period,  were : — 

1885-%.. .2*2  millions  of  gallons,  yalued  at  22  lakhs  of  Rupees. 
1886-87...2-7        „  „  „  27    „      „ 

1887-88...2-7        „  „  „  26    ,.      „ 

1888-89...2-7        „  „  „  26    „      „ 

Almost  the  whole  of  the  oil  goes  to  England. 

Ricin    has  been  introduced  into  commerce  by  Merck  of 
Darmstadt. 


BALIOSPERMUM  AXILLARE,  Blume. 
Tig.— Wight  /c,  t.  1886;  Rheede,  Hort.  Mai  x.,  t.  76. 

Hab. — Tropical  and  Subtropical  Himalaya.  Deccan 
Peninsula.     The  root  and  seeds. 

Vernacular.— BsLTxii  {Hind.,  Beng.,Mar.,Guz.),Kond&-&midBm 
{TeL),  Nfiga-danti  (Tarn.,  Mai.). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Danti, 
Nagadanti  or  Danta-mulika,  with  numerous  synonyms,  such 
as  IJpachitra,  Makulaka,  &c,,  is  much  used  in  Hindu  medicine 
where  purgation  is  indicated,  the  root  being  generally  prescribed. 
The  seeds  (Danti-vija)are  also  used,  and  are  sometimes  sold  in  the 
shops  as  crotoQ  seeds.  The  following  formula  from  Chakradatta 
will  show  how  the  root  is  prescribed: — 

*'  Ddnti  haritaki.—Toke  26  large  chebulic  myrobalans  and 
enclose  them  in  a  piece  of  cloth,  then  take  of  the  roots  of 
Baliospermum  axillare  and  Ipomcea  Turpethum,  each  200  tolas, 
water  64  seers,  boil  them  together  till  the  water  is  reduced  to 
8  seers.  Strain  the  decoction,  take  out  the  chebulic  myrobalans 
and  fry  them  in  32  tolas  of  sesamum  oil.  To  the  strained 
decoction  add  200  tolas  of  old  treacle,  then  boil  till  reduced  to 
the  proper  consistence  for  a  confection.  Now  add  to  the  mass 
the  following  substances :  powdered  root  of  Ipomcea  Turpethum 
32  tolas,  long  pepper  and  ginger,  each  8  tolas,  and  stir  them 
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well ;  when  cool,  add  32  tolas  of  honey ;  cinnamon,  cardamoms, 
tejpat  leaves,  and  the  flowers  of  Memaferrea^  each  8  tolas,  and 
prepare  a  confection.  The  chebulic  myrobalans  should  be  kept 
embedded  in  the  medicine.  Two  tolas  of  the  confection  and 
one  of  the  myrobalans  are  to  be  taken  every  morning." 

A  more  simple  formula  from  the  Bhavaprakasa  is  the 
Oudishtaka.  Take  of  dantiy  trii^rit  (Ipomcea  Turpethum\  and 
plumbago  root,  black   pepper,  ginger  and  long  pepper  root,  '  \ 

equal  parts  in  fine  powder ;  treacle,  equal  in  weight  to  all  the  ^i 

other  ingredients,  and  mix.     Dose  about  a  tola  every  morning,  4| 

in  flatulence,  anasarca,  jaundice,  &c.  ;^ 

Rheede  says  of  Danti:— Folia,  radix  atque  fructus,  tanta 
purgandi  poUent  energia,  ut  solus  odor  catharsin  excitet:  folia 
extrinsice  applicata  articulari  medentur  morbo." 

Roxburgh  remarks : — "  The  seeds  are  esteemed  by  the  natives 
a  good  purgative ;  they  administer  one  seed  bruised  up  with  water 
for  every  evacuation  they  wish  the  patient  to  have.  There 
would  appear  to  be  little  doubt  that  the  seeds  of  this  plant  were 
the  original  Dand  of  the  Arabian  physicians,  but  were  sub- 
sequently superseded  by  those  of  Croton  Tiglium,  as  has  been  the 
case  in  India. 

Description. — Roots  nearly  straight,  seldom  branched, 
about  as  thick  as  the  finger;  bark  brown,  scabrous;  wood  yellow- 
ish-white, soft  and  tough.  The  outer  layer  of  the  bark  consists 
of  several  rows  of  brick-shaped  brown  cells,  mostly  empty,  but 
some  of  them  containing  a  dark  reddish-brown  resin ;  within  this 
the  parenchyma  is  so  loaded  with  conglomerate  raphides  that 
its  structure  is  with  difficulty  seen ;  it  has  many  cells  filled  with 
resin  as  in  the  suber,  and  very  numerous  yellow  liber  cells. 
The  wood  is  loaded  with  starch. 

The  seeds  weigh  about  one  and  a  half  grains  each,  and  are 
exactly  similar  to  very  small  castor  seeds. 

Commerce. — The  seeds  are  no  longer  found  in  the  bazars, 
having  been  superseded  by  the  imported  croton  seeds;  the  root 
is  also  difficult  to  obtain,  that  sold  in  the  shops  as  Danti-mul 
being  usually  the  root  of  Ridnut  communis. 
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TRAGIA  INVOLUCRATA,  Linn. 

Fig. — Burm.  Zetfl;,  t.  92 ;  Rhi^edey  Hort.  Mai.  w.,  t  39 ; 
var.  eannabina,  A.  Juss.  Tent,  Uupkorb.,  t  15,  49  B, 
Hab. — Tkfeigkout  India.     The  root. 

Vernacular, — Barhanta  {Sin(L),  Bichati  {Beng,)^  Kanchuri, 
{Tarn.),  Kanchkuri,  Khajkolti  (Mar,),  Dulaghondi  (TeL), 
Hab'gflu  iCan.), 

History,  Uses,  &C* — This'very  variable  plant,  of  which 
four  varieties  are  described  in  the  Flora  of  British  India,  is  the 
Vrischikdli  of  the  Raja  Nirghanta,  where  it  is  said  to  bear  the 
same  name  in  Marathi  and  to  be  called  Haligilu  in  Canarese.  It 
is  recommended  in  bilious  fever,  and  as  a  diuretic  and  alterative. 
Rheede  says  of  it: — **  Conducit  in  febre  ossium,  ac  servit  pro 
pruritu  <x)rpori8 ;  in  decocto  data  urinam  suppressam  movet." 
He  also  notices  its  use  on  the  doctrine  of  signatures  as  a 
remedy  for  the  sting  of  the  Ray  fish, 

Ainslie  (ii.,  61  and  389)  says  : — "The  root,  which  is  sometimes 
called  *  Coomndootievayr,'  has  in  its  dried  state  but  little  taste  or 
«mell,  though  in  its  more  succulent  condition  it  has  a  rather 
pleasant  odour ;  it  is  considered  as  diaphoretic  and  alterative, 
and  is  prescribed  in  decoction,  together  with  other  articles  of 
like  virtues,  to  correct  the  habit  in  cases  oimayghnm  (cachexia), 
and  in  old  venereal  complaints,  attended  with  anomalous 
symptoms  ;  an  infusion  of  it  is  also  given  as  a  drink  in  ardent 
fever,  in  the  quantity  of  half  a  teacupful  twice  daily." 

In  the  Concan  the  roots  of  these  plants  are  used  to  aid  the 
extraction  of  Q-uinea-worm,  a  paste  made  from  them  being 
applied  to  the  part.  A  paste  of  the  roots  with  Tulsi  juice  is 
also  used  as  a  cure  for  itchy  eruption  of  the  skin.  In  Tanjore, 
the  root  is  boiled  with  cow's  milk  and  taken  at  bedtime  for  dry 
cough. 

Description. — Shrubby,  climbing,  4  to  5  feet  high  ; 
leaves  petioled,  3-divided,  serrate,  hairy,  2  to  4  inches  long ; 
stipules  half  lanceolate ;  racemes  erect,  many-flowered ;  male 
flowers  numerous  on  the  upper  part  of  the  raceme,  very  small. 
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yellow^  each  with  three  bracts ;  female  flowers  beneath  the 
male,  two  on  each  raceme,  with  the  calyx  leaflets  pinnatifid. 
The  plant  stings  like  the  nettle.  For  a  description  of  its 
varieties,  the  reader  is  referred  to  the  Flat*a  of  British  India, 

EXC/ECARIA  AGALLOCHA,  Linn. 

Fig. —  Wight  Ic,  t.  1865  B;  Bheede,  Bort.  Mai  v.,  t.  45. 
Blinding  tree.  Tiger's  milk  tree  {Bug.),  Arbre  avenglant  {Fr.). 

Hab. — Tidal  forests  of  India.    The  juice  and  cork. 

Vernacular. — Gaoura,  Uguru,  Gangwa,  Geria  {Beng*),  Chilla 
(Tel),  Haro  {Can.),  Geva,  Phungali,  Hura  (Afar.),  TiUai-cheddi 
(Tarn.). 

History,  Uses,  &C. — This  tree  was  named  Agallocha  by 
the  old  botanists,  from  a  supposition  that  a  kind  of  Aloe-wood 
was  yielded  by  it ;  but  Loureiro,  speaking  of  E.  eoehin-chinensie, 
remarks,  *'  nee  agallochum,  quamvis  spurium,  in  ilia  inveneri.  *' 
The  wood  is  white,  soft,  and  spongy,  and  has  no  aromatic  pro- 
perties. All  parts  of  the  tree  abound  in  an  acrid  milky  juice, 
which  causes  intense  pain  if  it  gets  into  the  eyes;  this  juice  is 
said  to  be  used  in  Australia  and  New  Guinea  to  cure  ulcers, 
leprosy,  &c.  If  collected  it  hardens  into  a  kind  of  caoutchouc, 
a  grain  or  two  of  which  is  used  by  the  boatmen  on  the  Western 
Coast  of  India  as  a  purgative.  Ainslie  (ii.,  438)  states  that  a 
decoction  of  the  leaves  is  occasionally  given  by  Hindu  doctors 
in  epilepsy,  in  the  quantity  of  a  quarter  of  a  teacupful  twice 
daily.  This  decoction  is  also  used  as  an  application  to  ulcers. 
Smith  {Ecan.  Diet.,  5)  states  that  in  Fiji  the  plant  is  employed 
for  the  cure  of  leprosy,  its  mode  of  application  being  very 
singular.  The  body  of  the  patient  is  first  rubbed  with  the  green 
leaves ;  he  is  then  placed  in  a  small  room  and  bound  hand  and 
foot,  and  a  small  fire  is  made  of  pieces  of  the  wood,  from  which 
rises  a  thick  smoke  ;  the  patient  is  suspended  over  this  fire,  and 
remains  for  some  hours  in  the  midst  of  the  poisonous  smoke^ 
enduring  the  most  agonising  torture  and  often  fainting.  When 
thoroughly  smoked,  he  is  removed,  and  the  slime  is  scraped 
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from  the  body ;  lie  is  then  scarified  and  left  to  avait  the  result^ 
which^  if  the  patient  survives,  is  said  to  be  a  cure. 

From  the  lower  part  of  the  trunk  and  roots  of  this  tree  a  soft, 
light,  reddish  suber  is  obtained,  which  is  sold  by  the  itinerant 
medicine  men  of  Western  India,  under  the  name  of  Te/bul,  as 
an  aphrodisiacal  tonic.  It  occurs  in  irregular-shaped  pieces 
about  half  an  inch  thick,  and  often  as  large  as  the  palm  of  the 
hand,  from  which  the  epidermis  has  been  removed  by  scraping 
and  trimming.  The  structure  is  that  of  coarse  cork,  the  cells 
being  about  six  times  the  size  of  ordinary  cork  cells.  This  sub- 
stance has  a  glistening  appearance,  and  is  always  kept  saturated 
with  water^  so  that  on  breaking  it,  it  appears  to  be  full  of  juice. 
It  is  inodorous  and  tasteless. 

On  some  parts  of  the  Coast  it  is  said  to  be  used  for  making 
floats  for  fishing  nets. 

Description.— *A  small  evergreen  tree  or  shrub^  growing 
along  with  Khizophora  and  Avicennia,  and  sometimes  called  the 
"milky  mangrove/'  Leaves  ovate,  between  fleshy  and  coria- 
ceous^ 2  to  4  inches,  entire  or  sinuate  crenate,  pale  brown  when 
dry,  base  acute  or  rounded;  nerves  many,  very  faint,  sub- 
horizontal;  petiole  i  to  1  inch.  Flowers  fragrant,  male  spikes 
numerous,  1  to  2  inches;  female  racemes  few,  i  to  1  inch. 
Bracts  of  male  spike  with  one  flower  and  several  minute 
bractioles.  Filaments  much  lengthened  after  flowering.  Styles 
free  nearly  to  the  base.  Seeds  subglobose,  smooth.  The 
variations  in  the  size  of  the  fruit  and  seeds  are  remarkable. 
{Fl.  Br.  Ind.) 

Plants  of  minor  importance  belonging  to  this  order,  which 
are  used  medicinally^  are:— 

Macaranga  Roxburghii,  Wight  Jc,  t.  817,  a  small 
tree  of  the  Deccan  Peninsula,  with  peltate,  cordate  leaves,  small 
gpreen  flowers,  and  fruit  the  size  of  a  pea.  The  young  shoots 
and  fruit  are  covered  with  a  clammy,  reddish  secretion  having 
an  odour  like  turpentine.  The  country  people  use  the  following 
in  Jarandi  {Angl.,  liver): — One  part  of  the  yoimg  shoots,  with 
3  parts  of  the  young  shoots  of  Ehor^ti   {Ficus  aaperrima),  are 
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sprinkled  with  hot  water  and  the  juice  extracted;  in  this  i& 
rubbed  down  2  parts  each  of  the  barks  of  both  trees.  The 
preparation  may  be  administered  twice  a  day  in  doses  of  ^  of 
a  seer.  The  Marathi  name  is  Chandvar.  The  bark  contains 
18*4  per  cent,  of  tannic  acid,  giving  a  blue-black  precipitate 
with  ferric  chloride,  and  the  air-dried  bark  leaves  11  per  cent, 
of  mineral  matter  on  incineration. 

Chrozophora  plicata,  A.  Juss,,  Burm.  Ind.,  t  62,/ 1, 

is  a  common  weed  on  cultivated  ground,  and  in  the  bottoms  of 
dried  up  tanks  in  many  parts  of  tropical  India  in  the  cold  season. 
-It  is  reputed  to  have  alterative  properties,  and  is  mentioned  by 
Ainslie  as  a  plant  which  Dr.  F.  Hamilton  had  brought  to  him 
in  Behar,  as  one  of  those  which  was  supposed  to  have  virtues  in 
leprous  affections;  the  dry  plant  is  made  into  a  decoction  to 
which  is  added  a  little  mustard.  {Mat,  Ind.,  ii.,  398.) 

Sebastiania  Chamselea,  Mull-Arg.,  the  Oadi-avamm 
of  Rheede  (ii.,  34),  and  the  Bhui-erandi  of  the  Concan,  is  a  small 
plant,  with  linear,  finely  serrated  leaves  and  small  spinous  cocci, 
the  juice  of  which  in  wine  is  used  as  an  astringent;  a  ghrita 
of  the  plant  is  considered  to  be  tonic>  and  is  applied  to  the 
head  in  vertigo. 

URTICACE^. 

GIRONNIERA  RETICULATA,  Thwattes. 
ipig^Sedd.  FL  Sylv.,  i.  313.     Syn.,  Celtis  retimlaia.  * 

fjab. — Sikkim,  Himalaya,  Assam,  Burma,  Pegu,  Deccan 
Peninsida,  Ceylon.    The  wood. 

Vernacular. — KoditSni  (Ta»i.),Kho-manig  (JVtij7W'»),Nirakiya- 
ood  {Ind.  Bazars), 

History,  Uses,  &C. — This  wood  does  not  appear  to  be 
mentioned  by  Indian  medical  writers,  nor  can  we  find  any 
record  of  its  collection  in  India  for  medicinal  use,  the  bazars 
being  supplied  from  Ceylon,  where  it  has  probably  been  in  use 
from  a  rejnote  period. 
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Thunberg  says  : —  "The  tree  is  called  by  the  Dutch  SirunU 
hout,  and  by  the  Cingalese  Urmne^  on  account  of  its  disgusting 
odour,  which  resides  especially  in  the  thick  stem  and  the  larger 
branches.  The  smell  of  it  so  perfectly  resembles  that  of  human 
ordure,  that  one  cannot  perceive  the  smallest  difference  between 
them.  When  the  tree  is  rasped,  and  the  raspings  are  sprinkled 
with  water,  the  stench  is  quite  intolerable.  It  is  neverthe- 
less taken  internally  by  the  Cingalese  as  an  efficacious  remedy. 
When  scraped  fine  and  mixed  with  lemon  juice,  it  is  taken 
internally,  as  a  purifier  of  the  blood  in  itch  and  other  cutaneous 
eruptions,  the  body  being  at  the  same  time  anointed  with  it 
externally."     (Thunberg' 8  Travels^  iv.,  234.) 

Thunberg  obtained  leaves  and  young  plants  of  the  tree,  but 
no  blossoms ;  the  plants  were  all  killed  by  cold  in  the  English 
Channel. 

The  Portuguese  call  the  wood  Poo  de  merda  or  Poo  8t{/o,  In 
India  it  is  burnt  as  a  fumigatory  to  drive  away  evil  spirits;  the 
bazar  name  signifies  '^  hellish  incense."  In  Ceylon,  according 
to  Mr.  J.  Alexander,  it  is  hung  up  near  dwelling-houses  as  a 
charm  to  keep  away  evil  spirits.  As  sold  in  the  bazars  it  is  a 
light-brown  wood  in  irregular-shaped  pieces,  having  a  pene- 
trating odour,  exactly  similar  to  that  of  fresh  human  ordure. 

Chemical  composition, — The  wood  has  been  examined  by  Prof. 
W,  R.  Dunstan.  By  distillation  with  water  a  minute  quantity 
of  a  solid  crystalline  substance  was  obtained.  It  possessed  a 
ffiBcal  odour,  and  after  purification  melted  at  93-6^C.  Its 
physical  and  chemical  properties  were  not  those  of  a-naph- 
thylamine.  It  afforded  a  crystalline  picrate,  by  the  analysis  of 
which  the  substance  was  shown  to  possess  the  composition  of 
methyl-indole  (C^H^Nj,  and  by  its  physical  and  chemical 
properties  it  was  proved  to  be  identical  with  the  Pr.  3  methyl- 
indole,  or  skatole,  which  Brieger  isolated  in  1877  from  human 
f seces,  and  Salkowski  soon  afterwards  obtained  from  among  the 
putrefaction  products  of  animal  proteid.  Nenchi  has  observed 
the  formation  of  the  same  substance  when  potash  is  fused  with 
albumen^  and  it  has  also  been  prepared  synthetically.    Skatole 
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from  O,  reticulata  corresponds  in  all  its  properties  with 
synthetical  skatole  from  propylidene  phenyl-hydrazide.  The 
occurrence  of  skatole  in  a  plant  has  not  hitherto  been  observed ; 
it  has  appeared  to  be  a  characteristic  product  of  the  bacterial 
resolution  of  animal  proteid.     (Pharm.  Jaurn.,  June  15th;  1889.) 

The  nomenclature  followed  is  that  which  has  been  proposed 
by  Emil  Fischer.  The  benzene  nucleus  of  indole  being  desig- 
nated by  BZf  and  the  pyrrole  nucleus  by  the  contraction  Pr,  the 
nitrogen  of  the  pyrrole  nucleus  is  numbered  1,  aA  well  as  the 
corresponding  carbon  atom  of  the  benzene  nucleus ;  thus  the 
formula  of  skatole  is — 
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Holoptelea  integrifolia,  Planch.,  Wight  Ic,  t.  1968; 

Baxh.  Car.  PI,  t.  78 ;  Bedd.  Fl.  Sylv.,  t.  810,  a  tree  extending 
from  the  Lower  Himalayas  to  Travancore,  has  a  mucilaginous 
bark^  which  is  boiled  and  the  juice  squeezed  out  and  applied 
to  rheumatic  swellings ;  the  exhausted  bark  is  then  powdei'ed 
and  applied  over  the  parts  covered  by  the  sticky  juice.  The 
vernacular  names  of  the  tree  are  Papri  {Hind.),  Aya  (Tam.)^ 
Navili  (Tel.),  Vavala  (ifar.),  Rasbija  {Can.) 


CANNABIS  SATIVA,  Linn. 

Pig, — Benll.  and  Trim.,  t.  281  ;  Reichb.  le.  Fl.  Oerm., 
t.  655;  Bheede,  Sort.  Mai.  x.,  tt.  60,  61.  Bemp  (Eng.), 
Chanvre  (Fr.). 

Hab. — N.-W.  Himalaya.  Cultivated  in  India.  The  leaves, 
female  flowering  topst  resinous  exudatioui  and  seeds. 
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Vernacular. — The  leaves — Bhang,  Sabji  (Hind,,  Beng.,  Mar.), 
Ganja-ilai,  Bangi-ilai  (Tarn.),  Ganja-aku,  Bangi-aku  (TeL), 
Kanchiva-ela  ( MaL ),  Bangi  ( Can, ) ,  Bhang  ( Ouz. )  •  Flowering 
tops — Ganja  {Hind.,  Beng.,  Ouz.),  Ganja  (Tarn.,  Tel.,  Mar.), 
Kancha  {Mai.),  Bangi  (Can.).  The  resin — Charas  {Hind., 
Beng.,  Qua.,  Mar.),  Ganja-p£l  (Tarn.),  Ganja-rasam  {Tel.), 
Kanchava-pala  {Mai.),  Bangi-gondu  (Can.).  The  seeds—* 
Ganje-ke-bij  (Hind.),  Ganja'virai  (Tarn.),  Ganja-vittulu(Ife/.), 
Slanchava-Titta  (Mai.),  Bangi-bija  (Can.),  Ganja-bij  {Beng.)^ 
Bhanga-oha-bi    (Mar.),  Bhfing-nu-bi(&tijs.)* 

History,  Uses,  &C. — The  hemp  plant,  in  Sanskrit 
Bhanga  and  Indrasana,  **  Indra's  hemp,"  has  been  known  in  the 
East  as  a  fibre  plant  from  prehistoric  times.  It  is  mentioned 
along  with  the  Yedic  plant  Janjida,  which  has  magic  and 
medicinal  properties,  and  which  is  described  in  the  Athavaveda 
(ix.,  34,  85)  as  a  protector,  and  is  supplicated  to  protect  all 
animals  and  properties.  The  gods  are  said  to  have  three  times 
created  this  herb  (oshadhi).  Indra  has  given  it  a  thousand  eyes, 
and  conferred  on  it  the  property  of  driving  away  all  diseases 
and  killing  all  monsters ;  it  is  praised  as  the  best  of  remedies, 
and  is  worn  as  a  precious  talisman  ;  along  with  hemp  it 
prevents  wandering  (vishkandha),  fever  and  the  evil  eye. 
De  Gubematis  says  that  in  Sicily  the  peasant  women  still 
believe  in  hemp  as  an  infallible  means  of  attaching  their 
sweethearts.  On  Good  Friday  they  take  a  thread  of  hemp  and 
twenty-five  needlefuls  of  coloured  silk,  and  at  midnight  weave 
them  together,  repeating  the  following  lines:— 
Cbisttt  h  dmnavu  di  Ohristu 
Senri  pi  attaccari  a  chistu. 

"This  is  the  h^p  of  Christ;  it  serves  to  attach  this  man.'' 
They  then  enter  the  Church  with  the  thread  in  their  hands,  and 
at  the  moment  of  the  consecration  of  the  host,  they  make  three 
knots  in  it,  adding  at  the  same  time  some  hairs  of  the  man  they 
are  in  love  with,  and  invoke  all  the  demons  to  attract  him  to 
his  sweetheart.  (Cf.  Mattia  'di  Martino,  Usi  e  credenze popolari 
Siciliane,  Woto,  1874.)     Bums  in  "Halloween"  notices  a 
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closely-allied  superstition.  The  intoxicating  properties  which 
the  plant  possesses  in  its  Eastern  home  appear  not  to  have  beenr 
discovered  until  a  more  recent  date,  but  in  the  fifth  chapter  of 
Menu,  Brahmins  are  prohibited  from  using  it,  and  in  the  sacred 
books  of  the  Parsis  the  use  of  Bana  for  the  purpose  of  procur* 
ing  abortion  is  forbidden.  In  Hindu  mythology  the  hemp 
plant  is  said  to  have  sprung  from  the  amrita  produced  whilst 
the  gods  were  churning  the  ocean  with  Mount  Mandara.  It  is 
called  in  Sanskrit  Vijaya,  '*  giving  success,"  and  the  favourite 
drink  of  Indra  is  said  to  be  prepared  from  it.  On  festive 
occasions,  in  most  parts  of  India,  large  quantities  are  consumed 
by  almost  all  classes  of  Hindus.  The  Brahmins  sell  Sherbet* 
prepared  with  Bhang  at  the  temples,  and  religious  mendicants 
collect  together  and  smoke  Oanja^  Shops  for  the  sale  of  pre- 
parations of  hemp  are  to  be  found  in  every  town,  and  are  much 
resorted  to  by  the  idle  and  vicious.  Hemp  is  also  used  medi- 
cinally ;  in  the  Raja  NirgJianta  its  synonyms  are  Urjaya  and 
Jaya,  names  which  mean  promoter  of  success,  ChSpala  "the 
cause  of  a  reeling  gait,  '*  Ananda  "  the  laughter  moving,"  Har- 
shini  "the  exciter  of  sexual  desire";  among  other  synonyms 
are  Kashmiri  "  coming  from  Kashmir,*'  Matdldni  "  the  mater- 
nal uncle's  wife,"  Mohini  ''fascinating,"  &c.  Its  effects  on  man 
are  described  as  excitant,  heating,  astringent ;  it  destroys  phlegm, 
expels  flatulence,  io duces  costiveness,  sharpens  the  memory, 
excites  appetite,  &c,  Susruta  recommends  the  use  of  Bhang  to 
people  suffering  from  catarrh.  In  the  Rujavahbha,  a  recent 
work  in  use  in  Bengal,  we  are  informed  that  the  gods  through 
compassion  on  the  human  race  sent  hemp,  so  that  mankind  by 
using  it  might  attain  delight,  lose  fear,  and  have  sexual 
desires. 

The  seductive  influences  of  hemp  have  led  to  the  most  extra- 
vagant praise  of  the  drug  in  the  popular  languages  of  India, 
but  in  truth  it  is  one  of  the  curses  of  the  country  ;  if  its  use  is 
persisted  in,  it  leads  to  indigestion,  wasting  of  the  body,  cough, 
melancholy,  impotence  and  dropsy.     After  a  time  its  votary 

•  Sabzi  or  Sahji^  an  infusion  of  Bltattg  with  black  pepper,  anise  and 
sugar.     In  Bengal  inilk,  and  cucumber  and  melon  seeds  arc  added. 
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becomes  an  outcaste  from  society,  and  his  career  terminates 
in  crime,  insanity,  or  idiotcy. 

Ganja  pie  gur-gyan  ghate,  aur  ghate  tan  andar  ka, 
Khokat,  khokat  dam  nikse,  mukh  dekko  jaUa  bandar  ka. 

Who  ganja  smpke  do  knowledge  lack,  the  heait  burns  constantly, 
The  breath  with  coughing  goes,  the  face  as  monkey's  pale  you  see. 

Fallon. 

According  to  tradition,  the  use  of  hemp  as  an  intoxicant  was 
first  made  known  in  Persia  by  Birarslan,  an  Indian  pilgrim,  in 
the  reign  of  Khusru  the  first  ( A.D.  531 — 579),  but,  as  we  have 
already  stated,  its  injurious  properties  appear  to  have  been 
known  long  before  that  date. 

There  can  be  no  doubt  that  the  use  of  hemp  as  an  intoxicant 
was  encouraged  by  the  Ismailians  in  the  8th  century,  as  its 
effects  tended  to  assist  their  followers  i:a  realising  the  tenets  of 
the  sect: — 

0^  c)^  ui '  '^*-^  ^^^  ui^i  0^** 

We've  quaffed  the  emerald  cup,  the  mystery  we  know, 
Who'd  dream  so  weak  a  plant  such  mighty  power  could  show  I 

Hasan  Sabah,  their  celebrated  chief,  in  the  11th  century 
notoriously  made  use  of  it  to  urge  them  on  to  the  commission  of 
deeds  of  daring  and  violence  so  that  they  became  known  as  the 
Hashshashin  or  "Assassins."  Hasan  studied  the  tenets  of  his 
sect  in  retirement  at  Nishapur,  doubtless  at  the  monastery 
noticed  by  O'Shaughnessy  [Bengal Dispematory)^  in  the  following 
terms : —  "  Haidar  lived  in  rigid  privation  on  a  mountain  between 
Ifishapur  and  Rama,  where  he  established  a^monastcry ;  after 
having  lived  ten  years  in  this  retreat,  ho  one  day  returned  from 
a  stroll  in  the  neighbourhood  with  an  air  of  joy  and  gaiety ;  on 
being  questioned,  he  stated  that,  struck  by  the  appearance  of  a 
plant,  he  had  gathered  and  eaten  its  leaves.  Ho  then  led  his 
companions  to  the  spot,  who  all  ate  and  were  similarly  excited, 
A  tincture  of  the  hemp  leaf  in  wine  or  spirit  seems  to  have  been 
the  favourite  formula  in  which  Sheikh  Ilaidar  indulged  himself. 
An  Arab  poet  sings  of  Haidar's  emerald  cup,  an  evident 
III— 41 
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allusion  to  the  rich  green  colonr  of  the  tincture.  The  Sheik 
survived  the  discovery  ten  years,  and  subsisted  chiefly  on  this 
herb,  and  on  his  death  his  disciples  at  his  desire  planted  it  in 
an  arbour  round  his  tomb.  From  this  saintly  sepulchre  the 
Imowledge  of  the  effects  of  hemp  is  stated  to  have  spread  into 
Khoras^n.  In  Ghaldea  it  was  unknown  until  728  A.  H.,  the 
kings  of  Ormus  and  Bahrein  then  introduced  it  into  Chaldea, 
Syria,  Egypt  and  Turkey." 

Taki-ed-din  Ahmad,  commonly  known  as  Makrizi,  who  wrote 
a  number  of  treatises  upon  Egypt  in  the  14th  century,  mentions 
the  lease  of  the  monopoly  for  the  sale  of  Hashish  in  that 
country,  and  its  abolition  in  (1286)  by  the  Sultan. 

Haji  Zein  in  the  Ikhtidrfit  (1368),  after  noticing  the  two 
kinds  of  Kinnab  mentioned  by  the  Greeks,  states  that  Indian 
hemp  is  known  as  Bang  or  Sabz  in  Shiraz ;  after  describing  its 
properties,  he  says  that  in  cases  of  poisoning  by  it  vomiting 
should  be  induced  by  the  administration  of  butter  and  hot  water 
to  empty  the  stomach,  and  that  afterwards  acid  drinks  should 
be  administered. 

The  Greeks  were  acquainted  with  hemp  more  than  2000 
years  ago;  Herodotus  (iv.,  74,  75)  mentions  it  as  being 
cultivated  by  the  Scythians,  who  used  its  fibre  for  making 
their  garments,  and  the  seeds  to  medicate  vapour  baths. 
Dioscorides  mentions  two  kinds  of  Kawa^n^  the  wild  and  the 
eultivi^ted;  the  former  is  the  AltJma  cannabina  of  Linneus,  and 
the  latter  Cannahis  mtica ;  he  states  that  the  seeds,  if  eaten  too 
freely,  destroy  the  virile  powers,  and  that  the  juice  is  used  to 
relieve  earache.  Galen  and  the  early  Arabian  physicians,  such 
as  Ibn  Sina  and  Razi,  follow  Dioscorides  in  his  opinion  of  the 
properties  of  hemp,  and  "do  not  notice  its  having  any  .intoxicat- 
ing properties,  and  unless  the  OelotophyUk  of  Pliny  (24,  102) 
was  Indian  hemp,  there  is  no  evidence  to  show  that  the  ancients 
were  acquainted  with  them.  Pliny  says : — "The  Gelotophyllis 
(laughing  leaf)  is  a  plant  found  in  Bactriana,  and  on  the  banks 
of  the  Borysthcnes.  Taken  internally  with  myrrh  and  wine, 
all  sorts  of  visionary  forms  present  themselves,  and  excite  the 
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most  immoderate  laughter,  which  can  only  be  put  an  end  to 
by  taking  kernels  of  the  pine  nut,  with  pepper  and  honey,  in 
palm  wine."  The  earliest  Western  medical  writer  who  dis- 
tinctly mentions  the  intoxicating  properties  of  hemp  is  Ibn 
Baitar,  a  native  of  Africa,  who  died  in  Damascus  in  1248.  All 
the  later  Mahometan  physicians  describe  the  two  kinds  of 
Xinnab  mentioned  by  the  ancients,  whom  they  quote,  and  a 
third  kind  called  Hindi  or  Indian.  The  name  Cannabis  is 
derived  from  the  Persian  Kunab.  which  is  connate  to  the  Sans- 
krit S'ana,  the  Russian  Kanopla,  the  Irish  Canaib,  the  Iceland 
Hanp,  the  Saxon  Haenep,  and  the  old  German  Hanaf . 

The  author  of  the  Makhzan-ehAdwiya  gives  TJdifardnas*as  the 
Yunani  name,  and  Kanabira  as  the  Syrian,  and  also  mentions  a 
number  of  cant  terms  which  are  applied  to  it,  such  as  Wark-el- 
khy^l.  Hashish,  Hashishat-el-fukara,  Arsh-numd,  Chatr-i-akh- 
zar,  &c,     Chara^  is  described,  and  the  practice   of  smoking  it. 
The  Bengal-grown  hemp  is  said  to  be  less  intoxicating  than  that 
grown  in  more  Northern  climates,     Ilempseed  is  called  in  Per- 
sian ShahdSnah/'  royal  seeds."    The  leaves  are  made  into  Sherbet 
and  conserves  for  intoxicating  purposes.     The   properties    of 
hemp  are  described  as  cold  and  dry  in  the  third  degree,  that  is, 
stimulant  and  sedative,  imparting  at  first  a  gentle  reviving  heat, 
and  then  a  refrigerant   effect,  the  drug  at  first    exhilarates, 
improves  the  complexion,  excites  the  imagination,  increases  the 
appetite,    and  acts  as  an  aphrodisiac  ;  afterwards  its  sedative 
effects  are  observed — if  its  use  is  persisted  in,  it  leads  to  indi- 
gestion, wasting  of  the  body,  melancholy,  impotence  and  dropsy. 
Mirza  Abdul  Bazzak  considers  hemp  to  bo  a  powerful  exciter 
of  the  flow  of  bile,  and  relates  cases  of  its  efficacy  in  restoring 
appetite,  of  its  utility  as  an  external  application  as  a  poultice 
with  milk  in  relieving  haemorrhoids,  and  internally  in  gonor- 
rhoea, to  the  extent  of  a  quarter  drachm  of  bhang. 

Charas  is  only  mentioned  in  comparatively  recent  medical 
works.     The  word  is  said  to  be  derived  from  the^Sanskrit  ^i^ 

♦  Some  »uch  word  may  have  been  manufactured  by  the  Syrian  monks 
in  the  Middle  Ages,  possibly  from  fO  and  d(a^cp<ki  as  an  equivalent  to  thft 
Sanskrit '  Yijaya.' 
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a  skin,  but  it  occurs  in  Persian  with  the  primary  signification 
of  a  piece  of  leather  or  cloth,  the  four  comers  of  which  are  tied 
up  so  as  to  form  a  wallet,  such  as  beggars  carry ;  in  Hindi  it 
signifies  a  leather  bag  for  holding  water,  &c.  The  Charas 
collected  in  Central  Asia  is  stored  in  leathern  bags  by  the  cul- 
tivators. Among  European  writers  in  the  East,  Bheede  and 
Rumphius  figure  and  describe  the  Indian  plant ;  the  latter  stated 
that  the  kind  of  mental  excitement  it  produces  depends  upon 
the  temperament  of  the  consumer.  He  quotes  a  passage  from 
Galen,  lib.  I.  {de  alunent,  faculL),  in  which  it  is  asserted  that  in 
that  great  writer's  time  it  was  customary  to  give  hempseed  to 
the  guests  at  banquets,  as  a  promoter  of  hilarity  and  enjoy- 
ment (the  seeds  are  still  roasted  and  eaten  in  the  East). 
Rumphius  adds,  that  the  Mahometans  in  his  neighbourhood 
frequently  sought  for  the  male  plant  from  his  garden,  to  be 
given  to  persons  afflicted  with  virulent  gonorrhoea  or  with 
asthma,  and  the  affection  which  is  popularly  called  "  stitches  in 
the  side."  Ho  tells  us,  moreover,  that  the  powdered  leaves 
check  diarrhoea,  are  stomachic,  cure  the  malady  named  Pitao, 
and  moderate  excessive  secretion  of  bile.  He  mentions  the  use 
of  hemp  smoke  as  an  enema  in  strangulated  hernia,  and  of  the 
leaves  as  an  antidote  to  poisoning  by  orpiment. 

In  the  Bulletin  de  Pharmacie  (1810,  p.  400),  we  find  it  briefly 
described  by  M.  Rouyer,  apothecary  to  Napoleon,  and  member 
of  the  Egyptian  Scientific  Commission,  in  a  paper  on  the 
popular  remedies  of  Egypt.  With  the  leaves  and  tops,  he  tells 
Us,  collected  before  ripening,  the  Egyptians  prepare  a  conserve, 
which  serves  as  the  base  of  the  berch,  the  dummouk,  and  the 
bcrnaouy.  Hemp  leaves  reduced  to  powder  and  incorporated 
with  honey,  or  stirred  with  water,  constitute  the  berch  of  the 
poor  classes. 

Ainslie  notices  Majun,  a  confection  made  with  hemp  leaves 
to  be  used  as  a  sweetmeat,  the  composition  of  which  varies  in 
different  parts  of  the  East,  and  to  which  are  often  added  other 
intoxicating  drugs.  O'Shaughnossy  in  the  Bengal  Dispensatory 
1812  gives  a  detailed  account  of  its  preparation  in  Calcutta. 
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The  medicinal  properties  of  Cannabis  have  now  been  inves- 
tigated by  many  European  pbysicians  in  India.  O'Sbaugh- 
nessy  tried  it  with  more  or  less  success  in  various  diseases^ 
especially  in  tetanus,  hydrophobia,  rheumatism,  the  convulsions 
of  children  and  cholera.  Subsequent  experience  has  confirmed 
the  value  of  the  drug  as  a  remedy  in  tetanus  and  cholera.  In 
the  former  disease  we  have  obtained  most ,  satisfactory  results, 
large  doses  are  required,  and  the  patient  Aiust  be  kept  under 
the  influence  of  the  drug  for  some  days.  ' 

In  cholera  its  action  may  be  compared  with  that  of  opium ;  it 
is  most  likely  to  be  successful  when  resorted  to  early  in  the 
disease.  People  suffering  from  painful  chronic  diseases,  such 
as  rheumatism,  are  completely  relieved  of  their  pains  by  hemp, 
but  as  the  effects  of  the  drug  go  off,  the  pains  return ;  some  of 
O'Shaughnessy's  patients  became  cataleptic  whilst  under  its 
influence.  Christison,  speaking  of  Indian  Hemp,  says:— 
'*  I  have  long  been  convinced,  and  new  experience  confirms  the 
conviction,  that  for  energy,  certainty,  and  convenience,  it  is 
the  next  anodyne,  hypnotic  and  antispasmodic,  to  opium  and  its 
derivatives,  and  often  equal  to  it. " 

Among  the  ^^ special  opinions*'  collected  by  Dr.  Watt  for  the 
Diet  of  the  Econ,  Prod,  oflndia^  we  observe  that  Dr.  S.  J.  Ronnie 
recommends  the  tincture  in  doses  of  from  16  to  20  minims  three 
times  a  day  in  acute  dysentery,  and  states  that  he,  as  well  as 
other  medical  officers,  obtained  excellent  results  with  it.  Dr.  J, 
E.  T.  Aitchison  states  that  the  oil  of  the  seeds,  known  as 
Kandir  yak  in  Turkistan,  is  used  in  Kashmir  as  a  liniment 
for  rheumatic  pains.  Others  notice  it  as  having  valuable 
narcotic,  diuretic  and  oholagogue  properties.  (Op.  ciL, 
vol.  ii.,  p.  124.) 

A.  Aaronson  states  in  the  British  Journal  of  Dental  Science, 
that  the  tincture  as  a  local  anaesthetic  is  perfectly  satisfactory. 
He  has  extracted  with  its  aid  as  many  as  twenty-two  teeth  and 
stumps  at  one  sitting.  His  plan  is  to  dilute  the  tincture  somo 
throe  or  five  times,  according  to  the  probable  duration  of  the 
operation.     The    diluted   tincture   is  then   applied  on  cotton 
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wool  to  cavities,  if  such  exist,  and  also  about  the  gums  of  the 
affected  teeth.  The  beaks  of  the  extracting  forceps  are  also, 
after  being  warmed,  dipped  in  the  tincture.  In  cold  weather 
it  is  best  to  dilute  the  tincture  with  warm  water.  His  patients 
acknowledge  the  immunity  from  pain  they  enjoyed  during  the 
operations,  and  all  expressed  surprise  and  pleasure  at  the  simpli- 
city of  the  performance. 

Tannate  of  cannabin  has  recently  been  recommended  as  a 
hypnotic.  Cannabis  appears  capable,  directly  or  indirectly, 
of  causing  uterine  contraction,  as  in  many  cases  of  uterine 
haemorrhage  ;  and  it  is  also  said  to  provoke  this  act  during 
labour  with  as  much  energy  as  ergot,  but  with  less  persistant 
action. 

A  recent  correspondence  in  the  Lancet^  anent  the  variation 
in  action  and  occasional  toxic  effects  of  this  drug,  has 
brought  from  Dr.  J.  Russell  Reynolds  an  important  contri- 
bution respecting  its  clinical  value. 

In  explaining  the  occasional  toxic  effects  of  this  drug» 
Dr.  Reynolds  says  two  things  must  bo  remembered :  first,  that,  by 
its  nature  and  the  forms  of  its  administration,  cannabis  indica 
is  subject  to  great  variations  in  strength.  Extracts  and 
tinctures  cannot  be  made  uniform,  because  the  hemp  grown  at 
different  seasons  and  in  different  places  varies  in  the  amount  of 
the  active  therapeutic  principle.  It  should  always  be  obtained 
from  the  same  source,  and  the  minimum  dose  should  be  given 
at  first,  and  gradually  and  cautiously  increased.  The  second 
important  fact  to  keep  in  view  is,  that  individuals  differ  widely 
in  their  relations  to  various  medicines  and  articles  of  diet — 
perhaps  to  none  more  than  to  substances  of  vegetable  origin, 
such  as  tea,  coffee,  ipecacuanha,  digitalis,  nux  vomica,  and  the 
like.  In  addition  to  the  purity  of  the  di*ug,  the  possibility  of 
idiosyncrasy  must  be  borne  in  mind  as  calling  for  caution  in 
giving  Indian  hemp.  By  gradually  increasing  the  dose  and 
habituating  the  organism  to  its  use,  the  use  of  cannabis  indica 
may  be  pushed  to  3  or  4  grains  of  the  extract  at  a  dose  with  posi- 
tive advantage.     But  in  Dr.  Reynolds'  experience  1  grain  would 
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bring  about  toxic  effects  in  the  majority  of  healthy  adults ;  and 
i  of  a  grain  has  done  the  same,  but  never  J-,  which  is  the 
proper  amount  with  which  to  begin  the  use  of  the  drug  among 
grown  persons,  j\j  of  a  grain  being  the  proper  initial  dose  for 
children.  The  best  preparation  for  administration  is  the 
tincture — 1  grain  to  20  or  10  minims — dropped  on  sugar  or 
bread.  The  minimum  dose  should  be  given,  as  before  stated, 
repeated  every  four  or  six  hours  and  gradually  increased  every 
third  or  fourth  day,  until  either  relief  is  obtained  or  the  drug 
is  proved  useless.  With  such  precautions.  Dr.  Reynolds 
states  he  has  never  met  with  toxic  effects,  and  rarely  failed  to 
ascertain  in  a  short  space  of  time  the  value  or  uselessness  of  the 
drug. 

Its  most  important  results  arc  to  be  found  in  the  mental 
sphere ;  as,  for  instance,  in  Senile  Insomnia,  with  wandering. 
An  elderly  person  (perhaps  with  brain  softening),  ia  fidgety  at 
night,  goes  to  bed,  gets  up,  thinks  he  has  some  appointment  to 
keep,  that  he  must  dress  and  go  out.  Day,  with  its  stimuli 
and  real  occupations,  finds  him  quite  rational  again.  Nothing 
can  compare  in  utility  to  a  moderate  dose  of  Indian  hemp  at 
bedtime — ^  to  ^  of  a  grain  of  the  extract.  In  alcoholic  sub- 
jects it  is  uncertain  and  rarely  useful.  In  Melancholia  it  is 
sometimes  serviceable  in  converting  depression  into  exaltation  ; 
but  unless  the  case  has  merged  into  senile  degeneration, 
Dr.  Reynolds  does  not  now  employ  cannabis  indica.  It  is  worse 
than  useless  in  any  form  of  mania.  In  the  occasional  night 
restlessness  of  general  paretics  and  of  sufferers  from  the 
*'  temper  disease  "  of  Marshall  Hall,  whether  children  or  adults, 
it  has  proved  eminently  useful. 

In  painful  affections,  such  as  Neuralgia,  Neuritis,  and 
Migraine,  Dr.  Reynolds  considers  hemp  by  far  the  most  useful 
of  drugs,  even  when  the  disease  is  of  years'  duration.  In 
neuritis  the  remedy  is  useful  only  in  conjunction  with  other 
treatment,  and  is  a  most  valuable  adjunct  to  mercury,  iodine, 
or  other  drugs,  as  it  is  in  neuralgia  when  given  with  arsenic, 
quinine,  or  iron,  if  either  is  required.     Many  victims  of  diabo- 
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lical  migraine  have  for  years  kept  ttcir  sufferings  in  abeyance 
by  taking  hemp  at  the  threatening  or  onset  of  the  attack.  In 
sciatica,  myodynia,  gastrodynia,  enteralgias  tinnitus  aurium, 
musGSB  Yolitantes,  and  every  kind  of  so-called  hysterical  pain, 
cannabis  indica  is  without  value.  On  the  other  hand,  it  relieves 
the  lightning  pains  of  Ataxia,  and  also  the  multiform  miseries 
of  the  gouty,  such  as  tingling,  formication,  numbness,  and  other 
par8E>8thesi8e. 

In  clonic  spasm,  whether  epileptoid  or  choreic,  hemp  is  of 
great  service.  In  the  Eclampsia  of  children  or  adults,  from 
worms,  teething  (the  first,  second,  or  third  dentition),  it  gives 
reKef  by  itself  in  many  cases.  Many  cases  of  so-called  Epilepsy 
in  adults — epileptoid  convulsions,  due  often  to  gross  organic 
nerve-centre  lesions — are  greatly  helped  by  cannabis  indica, 
when  they  are  not  affected  by  the  bromides  or  other  drugs. 
Take,  for  instance,  violent  convulsions  in  an  overfed  man,  who 
is  attacked  during  sleep  a  few  hours  after  a  hearty  supper,  the 
attacks  recurring  two  or  three  times  an  hour  for  a  day  or  two,  in 
spite  of  "  clearing  the  primao  viae,'*  or  using  bromine  or  some 
other  classic  drug.  These  attacks  may  be  stopped  at  once  with 
a  full  dose  of  hemp.  In  brain  tumours  or  other  maladies  in 
the  course  of  which  epileptoid  seizures  occur,  followed  by  coma, 
the  coma  being  followed  by  delirium, — first  quiet,  then  violent — 
the  delirium  time  after  time  passing  into  convulsions,  and 
the  whole  gamut  being  repeated,  Indian  hemp  will  at  once  cut 
short  such  abnormal  activities,  even  when  all  other  treatment 
has  failed.  In  genuine  epilepsy  it  is  of  no  avail.  In  cases  where 
it  has  seemed  to  do  good,  the  author  doubts  the  correctness  of 
the  diagnosis,  and  suspects  organic  lesion  or  eccentric  irrita- 
tion. In  tonic  spasms,  such  as  torticollis  and  writers'  cramp, 
in  general  chorea,  in  paralysis  agitans,  in  trismus,  tetanus,  and 
the  jerky  movements  of  spinal  sclerosis,  cannabis  indica  has 
proved  absolutely  useless.  At  the  same  time,  it  is  most  valu- 
able in  the  Nocturnal  Cramps  of  gouty  or  old  persons,  in  some 
cases  of  Spasmodic  Asthma,  and  in  simple  Spasmodic  Dys- 
menorrhooa.  Thus  it  will  be  perceived  that  for  the  relief  of 
suffering,  quite  apart  from  a  curative  effect,  hemp  must  ever 
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be  held  in  high  esteem,  and  ranked  with  the  poppy  and  with 
mandragora.     {Medical  Annual^  1891.) 

Physiological  ac^ww.— Like  some  other  narcotics,  Indian  hemp, 
when  given  by  the  stomach  to  carnivorous  animals,  produces  its 
characteristic  effects,  but  graminivorous  animals  and  fish  exhibit 
only  vacillating  movements  and  a  dull  aspect.     Upon  man  its 
action  varies  with  the  individual's  temperament  and  tendencies. 
Some  it  inspires  with  pugnacity,  others  it  inclines  to  dreamy 
contemplation,  to  motiveless  merriment,  or  to  maudlin  sensibi- 
lity ;  some  it  makes  unnaturally  active  and  restless,  and  plunges 
others  in  a  drowsy  stupor  ;  but  more  than  any  other  agent,  not 
even  excepting  belladonna,  it  perverts  the  natural  perception  of 
objects  and  their  normal  condition  and  relations.     Time,  dis- 
tance, and  sound  are  especially  apt  to  form  the  subjects  of  the 
hallucinations  caused  by  this  drug.     As  in  dreams,  the  events 
of  days  or  weeks  may  be  compressed  into  an  actual  period  of  a 
few  minutes,  objects  near  at  hand  may  seem  to  form  a  limitless 
perspective,  and  whispered  tones  may  have  the  reverberation  of 
thunder.     These  and  an  infinite  variety  of  fantastic  pictures 
are  evoked  by  smoking  the  drug,  as  it  is  generally  employed  in 
Asia,  associated  with  opium.     During  its  influence  the  physical 
condition  of  the  experimenter  exhibits  changes  in  acceleration 
of  the  pulse,  warmth  of  skin,    restless   muscular   movements, 
more  or  less  insensibility  to  touch  and  pain,  and  sometimes  im- 
paired power  of  locomotion,  the  limbs  feeling  as  if  weighted 
with  lead.     In  one  reported  case  a  difEused  vesicular  eruption 
was  attributed  to  this  medicine.  (Hyde.)     It  does  not  increase, 
bat,     on     the  contrary,  impairs,  the  venereal  propensity  and 
power.     The  habitual  use  of  cannabis  in  excessive  doses  causes 
the  face    to  become  bloated,  the  eyes  injected,  and  the  limbs 
weak  and  tremulous ;  the  mind  grows  imbecile,  and   ultimately 
death  by  marasmus  is  apt  to  occur.     Acute  poisoning  by  large 
doses  is  marked  by  various  and  dissimilar  symptoms  in  different 
cases.     In  some  there  is  loss  of  consciousness,  with  collapse  or 
stupor,  insensible  pupils,  a  pale,  clammy,  and  insensible  skin* 
extreme  debility,  and  a  small,  feeble  pulse.     In  others  a  catalep- 
tic  condition,  spasms,  or  convulsions  occur,  and  in  all  there  is 
III.— 42 
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marked  ansesthesia.  The  last-named  efEect  led  to  the  use  of 
cannabis  by  the  Chinese  in  certain  surgical  operations.  {Stille 
and  Maisch.) 

Collection, — The  flowering  tops  of  the  female  plant  are 
cpUected,  and,  after  having  been  allowed  to  wither  in  the  open 
air  foi*  about  48  hours,  are  arranged  on  a  mat  so  as  to  form  a 
circle,  and  are  trodden  upon  by  a  number  of  men,  linked 
together  by  resting  their  arms  across  each  other's  shoulders,  • 
who  walk  round  and  round ;  the  object  being  to  compress 
the  resinous  flower  tops  into  a  compact  mass.  This  process  is 
repeated  several  limes  after  shifting  and  re-arranging  the 
G&nja.  In  Bengal  a  round  kind  of  Gdnja  is  prepared  by 
rolling  the  flowering  tops  under  the  feet,  and  afterwards 
between  the  palms  of  the  hands.  During  the  manufacture  of 
Qanfa  a  quantity  of  powder  separates,  which  is  known  as  ChUr 
or  Rora ;  it  is  collected,  mixed  with  an  extract  of  the  plant,  and 
made  into  round  balls  about  the  size  of  a  musket  ball,  which  are 
used  for  smoking  like  Charas.  A  similar  preparation  is  made 
from  the  dust  of  the  leaves  ;  it  is  popularly  known  as  Charas ; 
several  varieties  of  it  are  found  in  the  bazars.  True  Charas  is 
collected  in  Central  Asia  by  shaking,  rubbing,  or  beating  the 
resinous  exudation  from  the  flowering  plant ;  it  separates  as  a 
greyish  powder,  which,  after  being  packed  in  bags,  gradually 
consolidates  into  an  oily  resinous  mass.  The  genuine  article  is 
rarely  to  be  met  with  in  commerce,  that  sold  in  the  bazars 
being  largely  adulterated  by  the  middlemen  in  the  Punjab 
with  the  leaves  and  dust  of  Bhang,  Bhang  is  made  by  collecting 
the  leaves  and  drying  them.  All  of  these  drugs  are  obtained 
from  the  female  plant,  which  the  natives  consider  to  be  the 
male,  because  it  bears  the  seed  ;  all  male  plants  are  carefully 
extirpated  by  the  hemji  doctor,  a  person  whose  business  it  is  to 
prune  the  plants  so  as  to  produce  the  maximum  amount  of 
flowering  heads. 

Description. — Bhang  consists  of  the  dried  leaves,  which 
are  of  a  deep  green  colour  and  usually  broken,  so  as  to  form  a 
coarse  powder ;  the  odour  is  peculiar.     The  leaves  have  long 


URTWACEM  831 

petioles  and  are  digitate,  with  linear-lanceolate,  sharply  serrated 
leaflets,  tapering  to  a  long  smooth  point. 

Oinja  is  the  name  given  to  the  flowering  tops  of  the  female 
plant.  The  flowers  form  erect  clustered  spikes,  often  6  to  8 
inches  long;  in  the  drug,  the  spikes  are  compressed,  flat 
or  round,  glutinous,  and  of  a  brownish-green  colour ;  they  have 
a  peculiar  narcotic  odour. 

Pure  Charm  is  a  greenish-brown,  moist,  resinous  mass, 
having  the  peculiar  odour  of  the  plant,  and  consists  of  resin 
mixed  with  the  hairs  and  fragments  of  the  leaf.  Bazar  Charat 
varies  much  in  quality,  some  specimens  being  only  very 
partially  soluble  in  spirit,  friable,  and  of  an  earthy  appearance. 
Sixty  grains  of  the  finest  Yarkand  Oharas  which  we  examined 
left,  after  exhaustion  with  spirit,  only  13  grains  of  residue, 
chiefly  hairs  of  the  plant. 

Chemical compo8ition,--The  most  interesting  constituents  of 
hemp,  from  a  medical  point  of  view,  are  the  resin  and  the  vola- 
tile oil.  The  former  was  first  obtained  in  a  state  of  comparative 
purity  by  T.  and  H.  Smith  in  1846.  {Pharm.  Journ.,  vol.  vi., 
p.  171.)  It  is  a  brown,  amorphous  solid,  burning  with  a  bright 
white  flame,  and  leaving  no  ash.  It  has  a  very  potent  action 
when  taken  internally,  two-thirds  of  a  grain  acting  as  a  power- 
ful narcotic,  and  one  grain  producing  complete  intoxication. 

"When  water  is  repeatedly  distilled  from  considerable  quan- 
tities of  hemp,  fresh  lots  of  the  latter  being  used  for  each  opera- 
tion, a  volatile  oil  lighter  than  water  is  obtained,  together 
with  ammonia.  This  oil,  according  to  the  observations  of 
Personne  (1857)  (Journ.  de  Pharm.,  vol.  39,  p.  48),  is  amber- 
coloured,  and  has  an  oppressive  hemp-like  smell.  It  sometimes 
deposits  an  abundance  of  small  crystals.  With  due  precautions 
it  may  be  separated  into  two  bodies,  the  one  of  which  named 
by  Personne  Cannabene,  is  liquid  and  colourless,  with  the  formula 
(118IJ20,  the  other,  which  is  called  Hydride  of  Camiabene, 
is  a  solid,  separating  from  alcohol  in  platy  crystals,  to  which 
Personne  assigns  the  formula  C '  ^  H**.  He  asserts  that  cannabene 
has  indubitably  a  physiological  action^  and  even  claims  it  as  the 
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sole  active  principle  of  hemp.  Its  vapour  he  etates  to  produce, 
when  breathed,  a  singular  sensation  of  shuddering,  a  desire  of 
locomotion,  followed  by  prostration  and  sometimes  by  syncope. 
Bohling,  in  1840,  observed  similar  eJBPects  from  the  oil,  which 
he  obtained  from  the  fresh  herb  just  after  flowering,  to  the 
extent  of  0*3  per  cent. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis,  in 
treating  it  with  nitric  acid,  converted  it  into  Oxycannahin, 
(jiiogaojf^o^.  This  interesting  substance  may,  they  say,  be 
obtained  in  large  prisms  from  a  solution  in  methylic  alcohol. 
It  melts  at  176°  C,  and  then  evaporates  without  decomposition  ; 
it  is  neutral.     (Pharmacographia.) 

Preobraschensky  [Pharm,  Zeitach.  /.  Riissland^  1876, 
p.  705)  made  a  chemical  examination  of  a  quantity  of  haschisch^ 
whidi  he  brought  with  him  from  China,  and  was  enabled, 
according  to  his  own  statement,  to  separate  from  it  a  volatile 
alkaloid,  which  he  held  to  be  identical  with  nicotine,  and 
which  he  believed  to  be  the  active  principle  of  cannabis.  This, 
in  view  of  the  distinctive  and  very  different  action  of  cannabis^ 
was  somewhat  remarkable.  It  is  highly  probable,  as  has  been 
suggested  by  Dragendorff  and  Marquiss  (Phann.  Zeitung,  1877), 
that  the  hascJmch  used  by  Preobraschensky  was  mixed  with 
tobacco,  which  it  often  is  in  Eastern  countries. 

Louis  Siebold  and  Bradbury  reported  to  the  British  Pharma- 
ceutical Conference  (1881)  that,  after  an  elaborate  investigation, 
they  had  arrived  at  the  conclusion  of  Dragendorff  and 
Marquiss,  and  that  in  the  course  of  their  investigation  they 
made  the  interesting  discovery  that  pure  cannabis  does  actually 
contain  a  volatile  alkaloid,  which  does  not,  however,  possess 
the  characters  of  nicotine.  They  separated  it  in  very  small 
quantity,  obtaining  not  more  than  2  grains  from  10  lbs.  of 
Indian  hemp.  They  give  it  the  name  of  Cannabinhie,  They 
record  no  observations  as  to  its  physiological  action ;  and  they, 
therefore,  leave  it  doubtful  as  to  whether  this  volatile  alkaloid 
is  the  narcotic  principle  of  cannabis,  (Pharm.  Journ,, 
xii.,  p.  326.) 
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Dr.  Hay  (Phami.  Joum.^  xiii.,  p.  998)  made  a  chemical 
examination  of  the  drug,  the  results^  bo  far,  of  which  lead  hiI^ 
to  believe  that  Cannabis  indica  contains  several  alkaloids.  He 
says: — ''In  a  future  communication  I  hope  to  be  able  to 
give  an  exact  description  of  the  distinctive  characters  and 
toxic  action  of  each.  In  the  meantime,  I  shall  content  myself 
with  the  description  of  one  which  I  have  obtained  in  a  consi- 
derable degree  of  purity,  and  one  which,  rather  remarkably, 
possesses  an  action  similar  to  that  of  strychnia.  It  is  evidently, 
therefore,  quite  a  secondary  alkaloid  of  the  cannabis,  and  reminds 
one  of  the  thebaine  of  opium.  This  alkaloid  was  obtained 
from  a  watery  infusion  of  powdered  Cannabis  indica  by  treating 
it  with  a  solution  of  subacetate  of  lead,  and  filtering.  To  the 
filtrate  was  added  ammonia,  and  the  precipitate  removed  by 
filtration.  The  filtrate,  acidulated  with  sulphuric  acid,  was 
now  treated  with  a  solution  of  phospho-wolframic  acid  in 
order  to  precipitate  the  alkaloids  present.  The  precipitate, 
which  was  fairly  abundant,  was,  after  the  fluid  had  been  removed 
by  filtration  and  washing  with  dilute  sulphuric  acid  and 
pressing,  mixed  with  barium  hydrate  and  water,  which  formed 
an  insoluble  wolf ramate  and  set  free  the  alkaloids.  The  filtrate 
was  next  deprived  of  its  excess  of  barium  by  means  of  a  stream 
of  carbonic  acid  gas  and  again  filtered.  The  filtrate  was  at  a 
gentle  heat  evaporated  almost  to  dryness  and  acidulated  with 
sulphuric  acid,  and  treated  with  absolute  alcohol.  The  sulphate 
of  the  alkaloids  thus  formed  was  partially  soluble  in  alcohol, 
partly  not.  It  was  from  the  soluble  part  that  the  alkaloid  in 
question  was  procured.  The  sulphate  was  converted  into  a 
chloride  by  treatment  with  barium  hydrate,  afterwards  with 
carbonic  acid  to  remove  excess  of  barium,  and,  finally,  with 
hydrochloric  acid  to  neutralization.  The  chloride  was  evaporated 
and  treated  with  absolute  alcohol,  in  which  it  in  part  dissolved. 
From  the  solution,  by  addition  of  excess  of  carbonate  of  soda 
and  frequent  shaking  with  ether,  an  alkaloid  was  obtained  in  the 
form  of  colourless  needle-like  crystals. 

''The  alkaloid  was  easily  soluble  in  water,  soluble  also  in 
alcohol*  and  more  slowly  soluble  in  ether  and  chloroform.     It 
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caused  tetanus  in  frogs  in  exactly  the  same  manner  as  strychnia, 
increasing  the  excitability  of  the  reflex  centres  of  the 
spinal  cord.  It  did  not  give  a  violet  colour  with  sulphuric  acid 
and  bichromate  of  potash.  It  was,  therefore,  although  similar 
in  action  to  strychnia,  not  chemically  identical  with  it.  A 
solution  of  it  in  water  was  precipitated  by  the  various  alkaloidal 
precipitants,  platinic  chloride,  iodide  of  potassium  and  mercury, 
phosphotungstate  of  soda,  phosphomolybdic  acid,  phospho- 
wolframic  acid,  &c.  Although  I  obtained  the  alkaloid  from 
1  kilo,  of  cannabis,  yet  the  quantity  of  it  was  so  small  that 
it  was  insufficient  for  an  elementary  analysis. 

"  To  this  alkaloid  I  propose  to  give  the  name  of  fetanO'Canna- 
bine,  as  indicative  of  its  action." 

The  Tannate  of  Cannabin  of  Merck  {Pharm.  Jour.,  xiii., 
p.  1052),  a  glucoside  contained  in  Indian  hemp,  which  he  has 
combined  with  tannin,  is  a  yellowish-brown  powder,  with  a 
taste  of  tannin,  and  a  rather  agreeable  odour  ;  it  is  insoluble  in 
water  and  ether,  and  only  slightly  soluble  in  alcohol ;  in 
alkaline  solutions  it  dissolves  readily.  This  substance  is  said 
to  be  free  from  any  admixture  of  the  volatile  alkaloid  of 
Cannabis  indica,  not  to  produce  intoxication,  and  to  be  useful 
as  a  hypnotic;  it  is  said  not  to  derange  the  digestive  and 
secretory  organs  like  opium,  and  to  be  especially  valuable  in 
irritable  states  of  the  nervous  system,  but  Dr.  H.  C.  Wood  has 
found  it  to  be  inert  physiologically.  Warden  and  Waddell  of 
Calcutta,  although  operating  on  a  large  quantity  of  Indian 
hemp  of  ascertained  activity,  were  unable  to  find  any  evidence 
of  the  existence  of  such  a  principle  as  Dr.  Hay  describes. 
They  further  remark  that : —  "As  many  of  those  addicted  to 
the  Hashish  form  of  intemperance  obtain  the  intoxicating 
effects  by  smoking  the  plant  in  a  pipe,  it  is  to  be  expected 
that  destructive  distillation  of  the  freshly  prepared  resin  might 
yield  up  the  active  principle.  This  process  was  therefore 
resorted  to.  By  the  destructive  distillation  of  freshly  prepared 
alcoholic  extract  of  the  plant  to  which  an  excess  of  caustic 
potash  solution  had  been  added,  an  amber-coloured  oil  was 
obtained,  which,  by  exposure  to  the  air  or  the  action  of  alkalies. 
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rapidly  became  of  a  dark  reddish-brown  colour.  This  oil  had  a 
mildly  empyreumatic  odour,  which  was  distinctly  tobacco-like. 
Its  taste  was  warm,  aromatic, ,  and  somewhat  terebinthinate. 
The  oil  contained  phenol,  ammonia,  and  several  other  of  the 
usual  products  of  destructive  distillation. 

**  The  nicotine-like  principle  contained  in  this  oil  appeared 
to  be  an  alkaloid.  It  formed  salts  which  evolved  a  strong 
nicotine-like  odour  when  acted  on  by  alkalies.  But  physiologi- 
cally it  was  found  to  be  inert,  and  therefore  was  evidently  not 
identical  with  nicotine. 

**  The  oil  as  a  whole  was  also  found  to  be  devoid  of  any  narco- 
tic or  irritant  qualities.  About  ^  of  an  ounce  was  introduced 
ijito  the  stomach  of  a  cat  without  producing  any  sensible 
effect.  These  results  do  not  coincide  with  those  of  Personne, 
who  asserted  that  the  active  principle  of  the  plant  resided  in 
the  volatile  oil.  It  is  just  possible  that  the  active  principle 
was  decomposed  by  the  high  temperature  necessary  for  destruc- 
tive distillation. "  [Incl  Med.  Gaz,,  Dec.  1884.) 

Kennedy  {P/iarm.  Record,  vi.,  p.  304)  made  a  search  for 
nicotine  in  Indian  hemp  without  success,  but  obtained  indi- 
cations of  the  presence  of  another  alkaloid. 

E.  Jahns  [Archii\  d,  Phann.,  1887)  reported  that  he  had 
separated  from  Indian  hemp  a  base  which  he  has  identified  as 
choline y  and  points  out  that  this  result  corresponds  fairly  with 
the  statement  of  previous  workers,  except  in  respect  to  the  crys- 
tallizability  of  Dr.  Hay's  alkaloid  and  solubility  in  ether.  The 
quantity  of  choline  obtained  by  the  author  from  diflPerent 
samples  varied  considerably,  but  amounted  at  the  most  to 
only  T*o  per  cent. 

H.  F.  Smith  (Amer,  Joiirn.  Pharm,,  Aug.  1891),  by  two  entirely 
different  processes,  obtained  an  alkaloid  from  Indian  hemp, 
which  separated  from  ethereal  solutions  in  the  form  of  a  yellow- 
ish-green, transparent  varnish-like  substance.  It  had  a 
strong,  peculiar  odour,  resembling  that  of  coniine  ;  was  soluble 
in  ether,  chloroform,  alcohol,  and  acidulated  water,  but  only 
slightly  so  in  water  ;  was  alkaline  to  test  paper  and  capable  of 


336  VRTICACE2E. 

neutralizing  acids.  When  dissolved  in  very  dilute  H^SO* 
(1  gtt.  in  5  cc),  it  gave  a  clear  yellow  solution  and  the  following 
reactions:— 

With  Mayer's  reagent,  an  abundant  white  precipitate. 

„     KI+I+H'^O,  an  abundant  brown  precipitate, 

„     Phosphomolybdate  of  soda,  an  abundant  white  precipi- 
tate. 

,»     Solution  of  picric  acid,  an  abundant  yellow  precipitate. 

„  „  K'^CO',  a  yellowish-brown  precipitate. 

„  „  NH*OH,  a  yellowish-green  precipitate. 

„  ,,  NaOH,  a  yellowish- green  precipitate. 

„  „  KOH,  a  yellowish-green  precipitate. 

„  „  KI,  a  yellowish  precipitate. 

„  „  tannic  acid,  a  yellowish-brown  precipitate. 

Supposing  this  alkaloid  of  Indian  hemp  to  be  highly  poisonous, 
it  is  present  in  so  small  a  quantity  as  to  be  of  little  if  any 
importance  therapeutically. 

Toxicology, — Lyon  says — '*  In  India,  Cannabis  appears  to  be 
seldom,  if  ever,  used  for  homicidal  purposes.  Fatal,  accidental 
or  suicidal  cases  have,  however,  been  reported.  Cases  have  also 
been  reported  where  the  drug  has,  or  appears  to  have,  been 
used  for  the  purpose  of  facilitating  the  commission  of  an 
offence.  Thus  Chevers  mentions  a  case  which  occurred  at 
Ahmednagar,  in  which  a  woman,  having  first  drugged  with 
ma/t/n,  a  child  aged  seven,  afterwards  murdered  him  for  the 
sake  of  his  ornaments.  (Med.  Jurisp.^  p.  225.)  Harvey 
reports  a  case  in  which  charm  appears  to  have  been  used 
by  a  road-poisoner  at  Amritsar,  in  order  to  facilitate  theft. 
{Beng.  Med.  Leg.  Rep.,  1870-72,  p.  268.)  A  ease  is  also 
reported  by  Dr.  CuUen  of  Hoshangabad,  in  which  mqfun 
was  given  to  a  woman  and  her  daughter,  "  not  with  the  inten- 
tion of  causing  death,  but  to  effect  a  criminal  purpose."  In 
these  two  females,  the  symptoms  present  exactly  resembled 
those  of  dhatura-poisoning,  and  it  would  appear  that  dhatura 
is  sometimes  used  as  an  ingredient  of  majun.  {Lyon,  Med. 
Jurisp.y  p.  260.)  Ganja  is  frequently  used  as  a  poison  in 
Southern  India,  chiefly  administered  with  criminal  intent.     In 
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a  case  of  dacoity  investigated  near  Madura  in  1886,  it  was 
found  that  ganja  had  been  given  in  food  served  up  to  some 
travellers.  It  is  resorted  to  by  the  relatives  of  converts  to 
Christianity  in  Travancore,  to  prevent  them  changing  their 
religion  or  to  punish  them  for  doing  so. 

Dr.  Hov^,  a  Polish  savant,  who  was  sent  out  to  Bombay  by 
the  British  Government  in  1787-89,  speaking  of  Cannabis,  says 
(p.  141) :  ''I  arrived  at  Mithampoor  and  waited  on  the  Rajah, 
who  ordered  provisions  for  my  people  and  guards.  He  also 
ordered  to  each  person  a  basinful  of  a  beverage  which 
18  called  by  the  inhabitants  Beng.  This  is  nothing  else  but 
a  decoction  of  seeds,  and  bruised  leaves  and  stalks  of  the 
Cannabis,  which  has,  however,  such  powerful  quality,  that  even 
the  steam  where  it  was  served  overpowered  me  in  a  few 
minutes,  so  that  I  was  under  the  necessity  of  leaving  the 
room."  We  have  no  doubt  that  Cannabis  is  much  more 
frequently  used  in  India  for  drugging  people  than  is  generally 
known. 

Commerce, — The  sea-borne  trade  in  preparations  of  hemp  is 
insignificant ;  a  small  quantity  of  ganj'a  goes  to  Europe  for 
medicinal  use.  The  imports  by  trans-frontier  routes  do  not 
exceed  2^  lakhs  of  rupees  yearly,  and  the  exports  20  to  25 
thousand  rupees.  As  regards  internal  trade,  the  total  annual 
revenue  transactions  (transfers,  &c.)  amount  to  about  15  lakhs  of 
rupees.  The  wholesale  cost  of  ganJa  duty-free  is  about  4^ 
annas  per  lb«,  and  of  ,bhang  Rs.  8  per  cwt.  The  revenue 
realised  by  the  Indian  Government  by  the  duty  on  hemp  is 
about  30  lakhs  of  rupees  yearly.  For  full  particulars  of 
the  Hemp  trade  in  India,  see  Diet  Econ.  Prod,  of  India,  ii., 
p.  113. 

FICUS  RELIGIOSA,  Linn. 

Fig.— King,  Fie.  55,  ^  67  A,  84u ;  IFig/if  Ic,  L  1967  ; 
Eherde,  Hort.  Mai.  /.,  t.  27. 

Hab. — India.     The  root-bark, 
III— 43 
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FICUS  BENGALENSIS,  Lim. 

Fig.— King,  Fie.  18,  t.  31,81c;  Wight  Ic,  1. 1989  ;  Rheede, 
Hort.  Mai.  ».,  t.  28. 

Hab, — India.     The  root-bark, 

FICUS  TJAKELA,   Bnrm. 

Fig. — King,  Fie.  67,  /.  70,  84x ;  Rheeik,  Ilort.  Mai  Hi.,  t.  64. 
Hab.— India.     The  root-bark. 

FICUS  GLOMERATA,  Roxb. 
Yig.—Hojch.  Cor,  PL  //.,  t.  123 ;  Wight  Ic,  L  667. 
Hab. — India.     The  root-bark,  fruit,  juice,  and  galls. 

Vernacular. — F.  reh'giosa,  Pipal,  Pipar  (Hind.,  Mar.,  Giiz.), 
Aswat,  Asud  [Beng,),  Arasa  [Tarn.),  Rai,  Raiga  [TeL),  Rangi, 
Basri  (Can.).  F.  bengalensis,  Bur,  Bargat  (Hind.,  Bong.,  Gnz.), 
Vara,  Vari  (Mar.),  Ala  (Tarn.),  Mari,  Peddi-mari  {Tel.),  Alada- 
mara  (Can.).  F.  TJakela,  Ram-anjir,  Pdkhar  (Hind.,  Beng.), 
Bassari,  Pakri,  Lendva  (Mar.),  Jovi  (Tarn.),  Jevi  (TeL),  Kari, 
Bassari  (Can.)  F.  glomerata,  Gillar,  Umar  (Hind.),  Jagno* 
dumar  (Beng.),  Atti  (Ta?n.),  Moydi,  Atti  (Tel),  KuUa-kith 
(Can.),  Umbara  (Mar.),  Umbro  (Gtfz.). 

History,  Uses,  &C. — In  the  Kathala  Upani^had  an 
eternal  and  cosmogonic  Asvattha  or  Pippal  tree  is  described; 
this  tree  is  said  to  have  its  roots  above  and  branches  below 
(urdhvamulo '  vaksakha  esho  *  svatthahsaniitanah)  ;  it  bears  the 
names  of  'seed,'  *  brahman,'  *  amrita* ;  the  worlds  rest  upon  it ; 
beneath  it  there  is  nothing.  The  wood  of  the  Asvattha  when 
rubbed  against  that  of  the  Sami  (Acacia  Snnia)  engenders  fire, 
which  is  symbolic  of  reproduction,  the  foimer  representing  the 
male  and  the  latter  the  female  energy.  At  the  marriage 
ceremony  of  the  Hindus^  both  of  these  plants  are  necessary. 
To  this  mythic  tree  which  represent^jd  the  macrocosm,  wonder- 
ful medicinal  properties  arc  ascribed  in  the  Atharvaveda ;  the 
medicine  chest  of  the  Yedic  physician,  and  the  cup  to  contain 
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the  Soma,  are  to  be  made  of  it ;  its  branches  are  the  Yedas.  In 
the  V(ikkhili/a,  a  collection  of  apocryphal  hymns  in  the  Mig- 
veday  the  marriage  of  the  actual  tree  witli  Tulasi  is  enjoined;  it 
is  worshipped  on  Saturdays  in  the  month  of  Sravan  and  on 
Somvatis  or  "lunar  days."  Women  perform  Pradakshina, 
**  walking  round  it  from  left  to  right/'  to  secure  the  survival  of 
their  husbands  and  good  luck  generally,  as  Savitri^  the  wife  of 
Satyavan,  is  said  to  have  recovered  her  deceased  husband  by  its 
worship.  The  thread  ceremony  and  marriage  of  the  tree  with 
the  Durva  {Cynodon  Dadijlon)  is  also  performed  by  women. 
Sacrificial  spoons  are  still  made  from  its  wood.  F»  religiosa  is 
the  BiidhidrUy  or  tree  of  wisdom,  of  the  Jains  and  Buddhists^  who 
relate  that  at  the  birth  of  the  Buddha  an  enormous  Asvattha 
sprung  from  the  centre  of  the  universe,  an  offshoot,  no  doubt,  of 
the  Yedic  and  cosmogonic  tree.  In  the  Bf/ja  Nirghanta  it  bears 
the  synonyms  of  Ydjnika  "  sacrificial,'*  Srimana  "  fortunate," 
Vipra  "  wise,"  Sevya  "  worthy  of  worship,"  &c.  Its  root-bark, 
together  with  that  of  the  three  other  species  of  Ficm  placed  at  the 
head  of  this  article,  and  the  root-bark  of  the  Neera,  form  the 
Panehatalkala  or  '^  five  barks,"  and  a  decoction  of  them  (pancha- 
valkala  kashaya)  \&  much  used  as  a  gargle  in  salivation,  as  a 
wash  for  ulcers,  and  as  an  astringent  injection  in  leucorrhooa. 
The  powdered  root-bark  of  the  Asvattha,  rubbed  with  honey,  is 
applied  to  apthss  and  unhealthy  ulcers  to  promote  granulation. 

F.  bengalemiHy  the  Yata  or  Nyagrodha,  has  been  sometimes 
confounded  with  the  Asvattha ;  both  trees  bear  the  synonyms 
Bah upada  ** many-footed,"  and  Sikhandin  "crested,"  but  the 
Yata  is  specially  described  as  Skaudaja  "  born  of  the  trunk," 
Ava-roha-sayin  "sending  down  branches,"  Skanda-ruha  "grow- 
ing from  its  own  trunk,"  Pada-rohana,  &c.  In  Indian 
mythology  an  enormous  Yata  tree  is  supposed  to  grow  upon 
mount  SupdrsvA,  to  the  south  of  the  celestial  mount  Meru*  and 
to  cover  eleven  yojanas ;  in  the  Yishun  Purana  we  find  a 
similar  account  of  the  Pippala  growing  on  mount  Vipula  and 
covering  eleven  hundred  yojauas.  Devaki,  when  pregnant  with 
Krishna,  is  said  to  have  taken  refuge  under  a  Yatu  tree  from 
Eansa,  who  had  destroyed  her  first  six  children.     The  tree  was  a 
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special  favorite  of  the  Buddha,  and  Arrian  speaks  of  the  Indian 
sages  as  sitting  under  it.  There  is  one  famous  tree  mentioned 
in  the  Ramayana^  the  Uttara  Bania-chantra,  tho  Kiirnia-purana, 
and  elsewhere,  which  still  grows  on  an  island  in  the  Nerbudda ; 
it  is  said  to  have  been  planted  by  the  sage  Kabira  some  two 
thousand  years  ago,  and  is  popularly  known  as  the  Kabir  Bar. 
Owing  to  the  peculiar  growth  of  these  trees,  there  is  no  reason 
why  they  should  not  last  for  an  indefinite  period. 

The  figs  of  the  Udumbara  (Jl  glmwrata)  are  considered  to 
be  a&tringent,  stomachic  and  carminative,  and  are  given  in 
menonhagia  and  haemoptysis,  in  doses  of  one  tola  of  the  dried 
fruit  with  sugar  and  honey.  The  fresh  juice  of  the  ripe  fruit 
is  used  as  a  vehicle  ( Fe/TJ.  ^g^^f)  far  metallic  preparations. 
The  juice  of  the  root  is  used  as  a  tonic,  is  applied  to  glandular 
swelUngs,*  and  is  given  in  doses  of  four  tolas  with  cumin  and 
sugar  in  gonorrhoja.  The  small  blister-like  galls,  which  are 
common  on  the  leaves,  are  soaked  in  milk  and  mixed  with  honey 
as  a  remedy  for  pitting  in  small-pox.  This  tree  bears  the 
synonyms  of  Yajniya  " sacrificial, *■'  Pavitraka  "  purifier,"  &c., 
and  is  much  used  in  Hindu  ceremonial.  According  to  the 
Griliya  Sutra,  a  married  woman  in  the  fourth  month  of  preg- 
nancy should  be  rubbed  with  the  fruit  to  fortify  the  germ. 

F.  TJakela,  in  Sanskrit  Parkati  or  Parkatin,  Supdrsva  and 
Plaksha,  is  the  waved- leaved  fig-tree,  a  sacred  tree,  but  of 
minor  importance.     It  is  the  Tsjukala  of  Khecde. 

Mahometan  and  European  writers  do  not  add  much  to  our 
knowledge  of  the  medicinal  properties  of  these  trees.  Ainslie, 
speaking  of  F,  (jlomerata,  says: — "  From  the  root  of  the  tree, 
which  in  Tamil  is  called  attievayr,  there  exudes,  on  its  being 
out,  a  fluid,  which  is  caught  in  earthen  pots,  and  which  the 
Vytians  consider  as  a  Cdlpam  {Tarn.),  that  is,  a  powerful  tonic, 
when  drank  for  several  days  together.  This  CiUpam  is  termed 
attie-vayr  tannieJ*     (Mat  Ind.,  ii.,  p.  30.) 

•  Iti  is  interesting  to  not  that  the  juice  of  the  F.  Sycomorus,  Linn.,  the 
fTVKoyMpos  of  DioseorUlcSi  and  the^^Oh  (Jiimlz)  of  the  Ainbs,  was  U8C<1  by 
the  Greekcj,  and  is  still  used  in  Egy])t  for  a  similar  purpose,  and  that  both 
trees  have  niueh  the  same  habit  (L)foj.,  i  ,  118,  and  Prosper  Alpinus,  p.  20), 
The  Indian  Mahometans  use  F.  glmaeraitt  as  a  substitute  for  F.  t^ycomorus. 
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Ainslie  also  states  that  the  seeds  of  F.  religiosa  arc  supposed 
to  possess  cooling  and  alterative  qualities,  and  quotes  the  follow- 
ing passage  from  Bartolomeo's  Voyage  to  the  East  Indies :  **  Pul- 
verised, and  taken  in  water  for  fourteen  days  together,  the  fruit 
removes  asthma,  and  promotes  fruitfulness  in  women."  The 
tree  is  the  Areola  of  Kheede,  and  the  Arbor  conciliorutn  of  Rum- 
phius.     (Mat.  Lid,,  ii.,  p.  25.) 

The  white  glutinous  juice  of  F.  bengalensis  is  applied  as  a 
remedy  for  toothache,  and  to  the  soles  of  the  feet  when  cracked 
and  inflamed.  The  leaves,  after  they  have  turned  yellow,  are 
given  in  the  Concan  with  roasted  rice  in  decoction  as  a 
diaphoretic;  dose,  three  leaves. 

Description. — F.  religiosa^  a  tree. — Leaves  long-petioled, 
ovate,  cordate,  narrow  acuminate,  acumen  one-third  the  length 
of  the  leaf,  entire,  or  repandly  undulated  towards  the  apex ; 
fruit-receptacles  axillary,  paired,  sessile,  depressed,  size  of  a 
small  cherry,  appearing  in  the  hot  season  and  ripening  in  the 
rainy  season,  purple  when  ripe. 

F.  bengalensi^,  a  tree. — Branches  spreading  very  much;  lower 
ones  rooting ;  leaves  alternate,  ovate,  bluntly  acuminated,  with 
parallel  nerves,  paler  underneath,  entire,  downy  when  young, 
afterwards  smooth ;  fruit-receptacles  axillary,  paired,  sessile,  as 
large  as  a  middle-sized  cherry,  appearing  and  ripening  in  the 
hot  season,  red  or  yellow  when  ripe. 

jF.  TJakeia,  a  tree.^Leaves  rather  long-petioled,  mem- 
branaceous, oblong,  or  sublanceolate-oblong,  moderately  and 
acutely  acuminated,  obtuse  or  rounded,  or  subcordate  at  the 
base,  quite  entire,  or  very  slightly  repand  ;  fruit  small,  sessile, 
twin,  globose,  smooth,  when  ripe  white. 

F,  glomerata,  a  tree. — Trunk  crooked,  thick,  bark  of  a  rusty- 
greenish  colour,  rough;  leaves  alternate,  pctioled,  oblong  or 
broad  lanceolate,  tapering  equally  to  each  end,  entire,  veiy 
slightly  3-nerved,  smooth  on  both  sides ;  racemes  compound  or 
panicled,  issuing  immediately  from  the  trunk  or  large 
branches ;  fruit  pcdicclled,  nearly  as  large  as  the  common  fig, 
clothed  with    soft    down,  purple    when    ripe.      For  a    full 
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botanical  account  of  the  Genus,  the  reader  is  referred  to  Dr*  G 
King's  "  Species  ofFicm,*^ 

Chemical  composition. — The  bark  of  F.  religiosa  contains  3*8  per 
cent,  of  tannin,  that  of  F,  racemosa  14*  1  per  cent.,  and  that  of 
F  bengalensia  10'9  per  cent.  The  air-dried  bark  of  F.  racemosa 
yields  12*2  per  cent,  of  ash,  that  of  F.  bengaknsis  8-05  per  cent., 
and  that  of  F.  religiosa  11  "7  per  cent.  The  tannin  gives  a  green 
precipitate  with  ferric  salts.  There  is  nothing  else  of  interest 
in  these  barks,  except  caoutchouc  and  wax. 

FICUS  CARICA,  Lum. 

Tig.—Woodv,,  t.  244 ;  Steph.  Sf  Oh,,  t.  154 ;  Reich.  Ic.  Fl. 
Germ,  xii.,  t.  659.    The  Fig  {Fng.),  Figue  (Fr.). 
Hab. — Persia.     Cultivated  in  India.    The  fruit. 

Vernacular. — Anjir  (Hind.,  Gfuz.,  Mar.,  Beny.),  Shiinai-atti, 
T6n-atti  {Tarn.),  Shima-atti,  Tdne-atti  (TeL),  Shime-atti(Otf«.). 

History,  Uses,  &C. — The  Fig  holds  much  the  same 
place  in  the  mythology  of  the  West  as  the  Pipal  and  Bar  do 
in  Indian  mythology.  It  has  been  regarded  from  prehistoric 
times  as  an  anthropogenic  tree  and  valued  for  its  nutritious  fruit. 
It  is  frequently  mentioned  in  the  sacred  books  of  the  Hebrews 
and  by  early  Greek  and  Latin  writers.  Hippocrates  notices 
it  in  several  places  as  having  aperient,  emollient  and  nutritious 
properties,  and  as  being  useful  as  an  article  of  diet  in 
phlegmatic  affections.  Figs  were  used  in  lustration  by  the 
Greeks.  The  celebrated  Ficus  ruminalis  of  Rome,  appears,  like 
the  Indian  Asvattha  (V.  religiosa),  to  have  been  regarded  as  a 
cosmogonic  tree.  Pliny  gives  the  following  description  of  it  :^ 
*'  Colitur  ficus  arbor  in  foro  ipso  ac  comitio  Homse  nata,  sacra 
fulguribus  ibi  conditis.  Magisque  ob  memoriam  ejus  qua^ 
nutrix  fuit  Romuli  ac  Remi  conditoris  appellata,  quoniam  sub 
ea  inventa  est  lupa  infantibus  prasbens  rumen  (ita  enim  vocabant 
mammam),  miraculo  ex  acre  juxta  dicato,  tamquam  in  comitium 
sponte  transisset."  In  the  worship  of  Dionysus,  the  fig  played 
an  important  part ;  the  phallus  was  made  of  its  wood  and  the 
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fruit  was  a  necessary  offering  to  the  god.  In  the  early  Chris- 
tian mythology  this  phallic  tree  became  accursed^  the  tree  of 
Judas,  &c.,  and  was  supposed  to  be  haunted  by  evil  spirits,  and 
the  eariy  Italian  missionaries  in  India  gave  the  name  of  albero 
del  diavolo  to  the  Indian  fig-tree.  For  a  full  account  of  the 
myths  and  superstitions  connected  with  the  fig,  we  must  refer 
the  reader  to  De  Gubematis.  (Myth,  des  Plant,  ii.,  137 — 143.) 
The  fig  appears  to  have  been  known  to  the  Arabs  and  Persians 
from  prehistoric  times.  Aitchison  ( Botmiy  of  the  Afghan  Delimi- 
tation Commission,  Trans.  Lin.  Soc.)  gives  an  interesting  account 
of  the  wild  fig-tree  of  Eastern  Persia,  and  Abu  Hanifeh,  author 
of  the  Book  of  Plants,  describes  the  fig  as  wild  in  the  Sardh, 
and  commonly  eaten  by  the  people  in  its  fresh  state,  and  also 
dried  and  stored.  In  the  chapter  of  the  Koran  entitled  **  The 
fig'*  {u^^)y  it  is  mentioned  along  with  the  olive.  God,  say 
the  commentators,  swears  by  these  two  fruits,  because  of  their 
great  uses  and  virtues,  for  the  fig  is  wholesome  and  easy  of 
digestion,  and  medicinally  good  to  carry  off  phlegm,  and  gravel 
in  the  kidneys  or  bladder,  and  to  remove  obstructions  of  the 
liver  and  spleen,  and  it  cures  piles  and  the  gout,  &c. 

The  cultivation  of  this  tree  in  India  was  introduced  by  the 
Mahometans,  and  is  now  carried  on  by  both  Mahometans  and 
Hindus  in  many  parts  of  the  country ;  caprification  is  not 
practised,  and  all  the  fruit  which  we  have  seen  is  much  inferior 
to  that  grown  in  Europe.  Two  varieties,  the  purple  and  the 
green,  are  cultivated  in  the  Bombay  Presidency,  where  the 
area  under  fig  cultivation  is  about  300  acres  ;  the  Hindus  are 
fond  of  the  fruit,  which  they  consider  to  be  cooling  and 
nutrient;  they  also  use  the  unripe  fruit  as  a  vegetable.  The 
fruit  of  F.  Roxburghii  as  grown  at  Alipore,  near  Calcutta,  attains 
a  large  size,  and  when  ripe  is  of  a  bright  red;  it  is  not  unpalat- 
able. 

Dried  figs  were  brought  to  India  from  Arabia  and  Persia, 
long  before  the  tree  was  cultivated  in  the  country,  by  the  early 
Arab  traders  to  the  Western  Coast,  and  overland  from  Persia  ; 
they  are  of  a  small  kind,  pressed  flat  and  strung  upon  a  string 
made  of  camels'  hair ;  when  well  washed  and  stewed  in  syrup 
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they  are  not  unpalatable.     We  have  frequently  used  them  for 
the  preparation  of  confection  of  senna  with  satisfactory  results. 

Description. — A  fig  consists  of  a  thick,  fleshy,  hollow 
receptacle  of  a  pear-shaped  form,  on  the  inner  face  of  which 
grow  a  multitude  of  minute  fruits.  This  receptacle,  which  is 
provided  with  an  orifice  at  the  top,  is  at  first  green,  tough  and 
leathery,  exuding  when  pricked  a  milky  juice ;  on  maturity 
it  becomes  soft  and  juicy,  and  the  milky  juice  is  replaced  by  a 
saccharine  fluid.  The  orifice  is  surrounded,  and  almost  closed 
by  a  number  of  scales,  near  which,  and  within  the  fig,  the  male 
flowers  are  situated,  but  they  are  often  wanting,  or  are  not  fully 
developed.  The  female  flowers  stand  further  within  the 
receptacle,  in  the  body  of  which  they  are  closely  packed ;  they 
are  stalked,  have  a  five-leafed  perianth  and  a  bipartite  stigma. 
The  ovary,  which  is  generally  one-celled,  becomes  when,  ripe;  a 
minute,  dry,  hard  nut,  popularly  regarded  as  a  seed.  {Phanna* 
cographia.) 

Chemical  composition. — Exclusive  of  the  achenes,  which, 
together  with  the  cellular  tissue,  Bley  (1831)  found  to  consti- 
tute about  15  per  cent,  of  the  weight  of  figs,  he  obtained  16 
per  cent,  of  water,  62*5  percent,  of  sugar  (glucose),  the  re- 
mainder being  gum,  fat,  and  saline  constituents.  The  mean 
of  five  analyses  of  dried  figs  reported  by  Eonig  affords  the 
the  following  percentage  results  : — 

Water    31'20 

Albuminoids 4*01 

Sugar 49-79 

Ash    2-86 

The  anhydrous  figs  contained  '92  per  cent,  of  nitrogen  and 
226  per  cent,  of  sugar, 

A.  Hansen  in  1886  found  that  the  latex  of  Ficus  Carica 
contained  principles  capable  of  eifecting  four  fermentative 
changes  ;  they  peptonise  albuminoids  in  the  presence  of  either 
alkalies  or  acids,  act  on  starch  like  diastase,  and  coagulate  the 
casein  of  milk.  The  products  of  digestion  are  the  same  as  with 
pepsin,  although  the  two  ferments  are  not  identical.     In  1890, 
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n.  Masai  separated  from  fig  sap  a  digestive  ferment  which  he 
Hamed  "cradina/'  irom  krade  («/w*^),  the  name  given  by  the 
Greeks  to  the  part  of  the  fig  with  which  they  associated  the 
digestive  property.  It  contains  nitrogen^  and  differs  from 
pepsin  in  maintaining  its  digestive  power  in  an  alkaline  liquor^ 
and  from  papain  or  papayotin  in  being  insoluble  in  water, 
not  precipitated  from  solution  by  alcohol  or  lead  acetate^  and 
in  its  activity  not  being  diminished  in  the  presence  of  hydro- 
chloric acid. 

The  following  species  of  Ficus  are  also  considered  to  have 
medicinal  properties : — 

Ficus  Rumphii,  BL  King  Fie.  54,  e.  673,  84t;  Wight 
/(?.,  t.  640,— Pdkar  {Hind,),  Gai-asvat  {Beng,),  Pair,  Ashta 
(Mar.),  a  native  of  the  hill  slopes  of  North- Western  and  Central 
India,  is  a  tree  having  much  the  appearance  of  the  Pipal  ; 
leaves  on  very  long  petioles  (6  to  8  in.),  broad-cordate,  with  a 
short  and  sudden  acumination,  rather  membranaceous  with 
waved  margins,  fiinely  reticulated  beneath,  perfectly  smooth ; 
fruit  paired,  sessile,  round,  smooth,  black,  of  the  size  and 
appearance  of  a  black  cherry.  The  juice  is  used  in  the  Concan 
to  kill  worms,  and  is  given  internally  with  turmeric,  pepper 
and  gh(,  in  pills,  the  sise  of  a  pea,  for  the  relief  of  asthma ;  it 
causes  vomiting.  The  juice  is  a]80  burned  in  a  closed  vessel 
with  the. flowers  of  Mudar,  and  four  gun j as*  weight  of  the 
ashes  mixed  with  honey  is  given  for  the  same  purpose. 

Ficus  retusa,  Linn.  King  Fie  50,  t.  61,  62,  84p;  Wight 
le.y  t,  642,--Kamrup  {Hind.,  Beng.),  Yerra-juvi  {TeL),  Pilaka 
{Can.),  Jili  {Tarn.),  Nandruk  {Mar.),  a  native  of  the  base  of  the 
Eastern  Himalaya  and  of  the  Deccan  Peninsula,  is  used  medi* 
cinally  in  rheumatism,  the  leaves  and  bark  being  pounded  and 
applied  as  a  poultice.  In  the  Concan  the  following  prescription 
is  in  use  for  flatulent  colic : — ^Take  of  Nandruk  leaf -juice,  Tulsi 
leaf -juice,  and  ghf,  equal  parts;  boil  until  all  the  water  has 
evaporated  ;  do  this  again  21  times  with  fresh  quantities  of  the 
juice  of  the  two  plants  ;  the  residuum  may  then  be  applied  to 
the  belly,  and  fomentation  with  a  hot  brick  be  practised. 
III. -44 
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Kheede  notices  a  similar  use  of  the  plant.  {HorU  Mai.,  iii., 
t,  j55.)  The  juice  of  the  bark  has  a  reputation  in  liver  disease; 
dose,  1  tola  in  milk. 

Ficus  asperrima»  Eoxb.  Weight  Ic.^  t.  633,— Kal-umar 
{Hind\  Kara-karbuda  (TeL)^  Khargas  (Can.),  Kharvat,  Eharoti 
(Afar.),  a  native  of  Central  India  and  the  Deccan  Peninsula, 
remarkable  for  the  roughness  of  its  leaves,  which  are  used  as 
sand  paper  by  the  natives,  and  have  been  given  the  name  of 
Folhas  da  raspa  by  the  Portuguese,  is  a  small  tree  with  ovate, 
alternate,  very  rough  leaves  of  a  pale  green  colour,  at  the  apex 
of  the  petiole  and  in  the  axils  of  the  leaf -veins  there  are  small 
shining  green  glands  as  in  F.  hispida,  except  that  the  glands 
are  more  completely  in  the  axils,  and  appear  closed,  whereas  in 
.the  latter  plant  they  have  a  distinct  stoma.  The  leaves  owe 
their  roughness  to  the  presence  of  calcareous  hairs.  Both  the 
juice  of  the  plant  and  the  bark  are  well-known  remedies  for 
glandular  enlargements  of  the  abdomen,  such  as  liver  and 
spleen.  Rheede  says  that  the  root  taken  in  the  morning  with 
palm  vinegar  "viscerum  ardorem  compescit."  The  bark  is 
brown,  scabrous  and  brittle,  and  has  a  bitter  and  astringent 
taste. 

Chemical  composition. — The  bark  contains  a  crystalline 
principle  soluble  in  alcohol,  which  is  precipitated  by  alkaloidal 
reagents,  and  is  not  coloured  by  the  stronger  acids.  It  also 
contains  an  organic  acid  precipitated  by  gelatine,  and  darkened 
in  colour  by  ferric  chloride.  The  ash  of  the  air-dried  bark 
afforded  18' 4  per  cent,  of  white  calcareous  ash, 

Ficus  hispida,  Linn.  Wight  Ic,  it  638,  641,  the 
F.  doBmonumoi  Eoenig,  is  the  Kakodumbara  or  Kakodumbarika, 
**  crows*  fig,"  of  Sanskrit  writers,  and  is  stated  in  MadanpaVn 
Nighanta  to  have  the  same  properties  as  F.  glomerata.  It  is  the 
K^t'gular  of  Hindustan,  the  Kako-dumar  of  Bengal,  the  Bokhera 
or  Dhed-umbar  of  Bombay,  and  the  Pe-attis  of  Madras. 
Rheede  says  that  the  fruit  boiled  in  goat's  milk  is  used  in 
hepatic  obstruction ;  it  has  been  brought  to  notice  by  Mr.  M. 
Sheriff  on  account  of  its  emetic  properties.    The  shrub  has 
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opposite,  cuneate,  oblong  leaves,  which  are  scabrous  aboTe  and 
downy  beneath.  The  fruit  is  like  a  small  fig  and  veiy 
downy ;  it  usually  grows  from  the  stem  near  or  beneath  the 
ground ;  an  interesting  description  of  it  by  Dr.  G,  King  forms 
one  of  the  series  of  Scientific  Memoirs  by  Medical  Officers  of  the 
Army  of  Indiaj  published  at  the  Government  Printing  Press, 
Calcutta.  In  Bombay  and  the  Concan  the  powdered  fruit 
heated  with  a  little  water  is  made  into  a  l^,  or  poultice, 
which  is  applied  to  buboes,  which  it  either  disperses  or  brings 
rapidly  to  maturity.  The  fruit  is  also  given  to  milch-cattle  to 
dry  up  their  milk. 

The  emetic  properties  of  the  plant  are  due  to  the  presence  of 
saponin. 

Chemical  composition. — The  bark  contained  2'1  per  cent,  of 
tannin,  and  some  wax  and  caoutchouc-like  substance.  "No 
alkaloid  was  discovered,  but  a  glucosidal  principle,  having  the 
properties  of  saponin,  was  separated  from  a  decoction  by 
bacrium  hydrate.  The  air-dried  bark  yielded  13'6  per  cent,  of 
mineral  matter  on  incineration. 

Ficus  gibbosa,  Bl.  King  Fie.  4,  ^.  2  ;  Wight  Ic,  t.  660, 
is  a  native  of  the  bases  of  the  hill  ranges  throughout  India. 
It  is  a  climbing  shrub,  and  often  a  tree  with  a  stem  as  thick 
as  a  man's  arm ;  leaves  alternate,  very  shortly  petioled,  some- 
what ovate,  suddenly  acuminated,  very  unequally  sided,  cuneate 
toward  the  base  ;  lateral  nerves  3  to  4  on  each  side,  prominent, 
spreading,  imiting  in  arches,  pale  green,  rough,  length  3  to  4 
inches,  sometimes  a  little  toothed  on  the  margin ;  fruit  small. 
The  Flora  of  British  India  describes  four  varieties  of  this  plant. 
In  Western  India  the  root-bark  is  considered  to  be  stomachic 
and  gently  aperient.  The  Marathi  name  Ia  Dantira,  theTeluga 
names  Konda-juvi  and  Tella-barinka. 

Chemical  composition. — The  bark  contains  4*3  per  cent,  of 
tannin;  besides  some  colouring  matter»  a  snxall  quantity  of  an 
alkaloidal  principle  was  separated  from  the  tinoturet  having  no 
very  characteristio  reactions  with  the  strong  acids.  The  adi  oi: 
the  air-dried  bark  was  16  per  cent. 


348  VRTIGACEJE. 

ANTIARIS  TOXICARIA,  Lej^ch. 

Txg.—Bot.  Mag.  L,  t.  17;  Wight  Ic,  t.  1968;  Bedd,  FL 
Syh.,  1 307.  The  Upas  tree  (Eng.),  Antiar  v^n^neux  {Fr.). 

Hab. — The  Deccan  Peninsula,  Ceylon.     The  nuts. 

Vernacular. — Chdndul,  Chandaknda,  Sapsundi  (ifar.), 
Nettavil-maram  (Taw.),  Jajhugri  (Caw.),  Araya-angeli  {MaL)» 

History,  Uses,  &C. — ''Most  exaggerated  statements 
respecting  this  plant  were  circulated  by  a  Dutch  Surgeon  about 
the  close  of  the  last  century.  The  tree  was  described  as  grow- 
ing in  a  desert  tract,  with  no  other  plant  near  it  for  the  distance 
of  10  or  12  miles.  Criminals  condemned  to  die  were  offered 
the  chance  of  life  if  they  would  go  to  the  Upas  tree  and  collect 
some  of  the  poison.  They  were  f  umi&htxl  with  proper  directions, 
and  armed  with  due  precaution,  but  not  more  than  two  out  of 
every  twenty  e^er  returned.  The  Dutch  Surgeon  Foersch  states 
that  he  had  derived  his  information  from  some  of  those  who 
had  been  lucky  enough  to  escape,  albeit  the  ground  around  was 
strewn  with  the  bones  of  their  predecessors ;  and  such  was  the 
virulence  of  the  poison,  that  ^*  there  are  no  fish  in  the  waters, 
nor  has  any  rat,  mouse,  or  any  other  vermin  been  seen  there  ; 
and  when  any  birds  fly  so  near  this  tree  that  the  effluvia  reaches 
them,  they  fall  a  sacrifice  to  the  effects  of  the  poison.  Out  of 
a  population  of  1,600  persons,  who  were  compelled,  on  account 
of  civil  dissensions,  to  reside  within  12  or  14  miles  of  the  tree, 
not  more  than  300  remained  in  less  than  two  months.  Foersch 
states  that  he  conversed  with  some  of  the  survivors,  and  pro- 
eeeds  to  give  an  accoimt  of  some  experiments  that  he  witnessed 
with  the  gum  of  this  tree,  these  experiments  consisting  prin- 
eipally  in  the  execution  of  several  women,  by  direction  of  the  Em- 
peror I  Now,  as  specimens  of  this  tree  are  cultivated  in  botanic 
gardens^  it  cannot  have  such  virulent  properties  as  it  was  stated 
to  have ;  moreover,  it  is  now  known  to  grow  in  woods  with  other 
trees,  and  birds  and  lizards  have  been  observed  on  its  branches. 
It  occasionally  grows  in  certain  low  valleys  in  Java,  rendered 
unwholesome  by  an  escape  of  carbonic  ncid  gaa  from  crevioee.in 
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the  ground,  and  which  is  given  off  in  such  abundance  as  to  be 
fatal  to  animals  that  approach  too  closely.  These  pestiferous 
Talleys  are  connected  with  the  numerous  volcanoes  in  the 
island.  The  craters  of  some  of  these  emit,  according  to 
Reinwardt,  sulphureous  vapours  in  such  abundance  as  to  cause 
the  death  of  great  numbers  of  tigers,  birds  and  insects ;  while  the 
rivers  and  lakes  are  in  some  cases  so  charged  with  sulphuric 
acid,  that  no  fish  can  live  in  them."     (Treamry  of  Botany,) 

In  Travancore  A,  toxicarta  is  known  as  the  sacking  tree,  and  is 
not  regarded  by  the  natives  as  poisonous ;  the  same  is  the  case  in 
Goorg,  where  sacks  and  even  garments  are  sometimes  made  from 
the  inner  bark.  In  the  Concan  and  in  Canara  the  bitter  seeds 
are  used  as  a  febrifuge,  and  as  a  remedy  in  dysentery,  one-third 
to  one-half  of  a  seed  being  given  three  times  a  day. 

The  use  in  the  Malayan  region  of  a  vegetable  poison  to  tip 
the  bamboo  arrows  which  are  discharged  from  a  blowpipe,  is  too 
well  known  to  need  description.  To  this  the  name  Upas  is 
given  in  Java,  and  Ipoh  by  the  Malays  elsewhere.  Both  words 
have  the  same  meaning,  and,  according  to  Blume,  signify 
poison.  There  is  no  doubt  that  this  poison  is  the  produce  of 
A.  toxicaria.  In  1878,  Regnault  experimented  with  a  poison 
used  by  the  savages  of  Tonkin  to  poison  their  arrows,  and  in  a 
conmiunication  to  the  3ociet^  de  biologie  he  showed  that  this 
substance  was  a  powerful  heart  poison.  Baillon  identified  the 
leaves  from  which  the  poison  was  prepared  as  those  of 
A.  toxicaria.  In  1881,  Sir  Cecil  Smith,  then  Colonial  Secretary 
to  the  Straits  Settlements,  forwarded  to  Kew  a  bottle  of  Ipoh 
poison  as  well  as  f oUage  specimens  of  the  tree  from  which  it 
was  obtained.  These  were  collected  by  Sir  Hugh  Low,  tiien 
British  Resident  in  Perak,  at  the  Plus  River.  The  poison  was 
subjected  to  a  careful  examination  by  Dr.  Sidney  Ringer,  who 
reported  that  it  was  perfectly  inert.  The  plant  seemed  identical 
with  that  collected  by  Ghiffith,  and  both  were  identified  at  £ew 
with  the  Javanese  A.  toxicaria*  In  1888,  Chauvet  (These 
Bordeaux)  examined  the  arrow  poison  of  Indo-China,  and  came 
io  the  same  oonclusions  concerning  its  poisonous  propertieB  as 
were  arrived  at  by  Regnault  in  1878.     In  1889,  the  Straits 
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Government  sent  to  Kew  further  specimens  of  Ipoh  poison, 
whicli  were  again  examined  by  Dr.  Ringer'  with  entirely 
negative  results.  Botanists  were  not,  however,  unprepared  for 
this  result.  The  Dutch  botanist,  Blume,  in  his  fine  work 
'  Bumphia/  has  given  an  elaborate  account  of  the  Javanese  Upas 
and  of  the  tree  which  yields  it  (pp.  46 — 59,  tt.  22,  23),  but  he 
points  out  that  Rumphius,  our  earliest  authority  on  Malayan 
botany,  distinguished  two  kinds  of  Upas  trees,  which  he  termed 
Arbor  toxicaria/efnina  and  mas  respectively.  Rumphius's/i?mina 
was  destitute  of  any  poisonous  qualities^  and  Blume  has 
described  it  as  a  distinct  species  imder  the  name  of  A,  tnnoxia 
{Rumphia,  pp.  171 — 173,  t.  54).  He  received  specimens  from 
the  island  of  Timor,  where  Spanoghe*  found  that  the  sap  was 
destitute  of  any  poisonous  effect  on  animals ;  he  also  gives 
Celebes  as  a  locality  for  the  innocuous  plant.  Other  botanists 
have  not,  however,  found  themselves  able  to  attach  much  weight 
to  the  distinctive  characters  pointed  out  by  Blume,  and  there 
can  be  no  doubt  that  what  weighed  principally  in  his  mind  was 
the  remarkable  difference  in  the  properties  of  the  two  forms. 
Species  are,  however,  made  by  botanists  on  structural  (morpholo- 
gical) differences  and  not  on  physiological.  In  the  same 
species  of  Cinchona  it  is  now  known  that  there  are  the  widest 
differences  in  the  amount  and  even  nature  of  the  alkaloids 
which  can  be  extracted  from  the  bark.  An  equally  striking, 
and  even  better  known  instance  of  differences  in  properties, 
unaccompanied  by  any  difference  in  external  characters,  is 
afforded  by  two  well-known  British  umbelliferous  plants, 
CEnanthe  crocata  and  Cicuta  tnrosa,  which  Sir  R.  Ghristison 
found  to  be  innocuous  when  grown  near  Edinburgh. 

Brandis  in  his  'JPbresi Flora*  has  identified  with  A,  tnnoxia  the 
A,  saceidora  of  South-west  India.  According  to  Beddome,  this  is 
' '  the  largest  tree  of  the  v ergreen  forests  of  the  Western  Ghauts, 
and  the  hills  bet weem  taem  and  the  Coast."  Sacks  are  made  of  the 
thick  woolly  fibrous  inner  bark.    The  method  is  thus  described 

*  Spanoghe's  account  of  the  innocuoui  Upai  of  Timor  it  printed,  to- 
gether with  that  of  LeschenauK  on  the  virulent  kind,  in  Hooke r't  Cosipanion 
to  tht  Botanical  Siagasine,  Vol.  L,  pp.  308—317- 
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by  Graham': — '*A  branch  is  cut  corresponding  to  the  length  and 
diameter  of  the  sack  wanted,  soaked  a  little,  and  then  beaten 
with  clubs  till  the  fibre  separates  from  the  wood.  This  done,  the 
sack  formed  of  the  bark  is  turned  inside  out,  and  pulled  down, 
until  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
left  to  form  the  bottom  of  the  sack,  which  is  carefully  left  un- 
touched." 

Brandis  remarks  (/.  c,  p.  427)  : — ''Another  species  of  the 
same  genus  (My ah  seik,  Burm.)  is  found  in  the  dense  evergreen 
forests  of  the  Thoungyeen  Valley.  In  Tenasserim  the  juice  is 
used  by  the  Xarens  to  poison  arrows,  but  the  poison  does  not  seem 
(^ual  in  its  effects  to  that  of  the  famous  TJp«w  tree  of  the  Indian 
Archipelago."  Mason  refers  the  Pegu  Upas  to  A,  ovali/olia, 
a  very  large  timber  tree  scattered  in  the  forests  from  Mergui  to 
Toungoo.  The  milky  juice  is  intensely  bitter,  and  when 
swallowed  produces  sore-throat.  Arrows  that  have  been  smeared 
with  it  and  hung  exposed  to  the  air,  lose  their  power  to  pro- 
duce death,  and  there  is  said  to  be  a  difference  in  the  virulence 
of  the  poison  at  different  times  of  the  year.  Nothing  more 
seems  to  be  known  of  the  tree  which  yields  the  Karen  arrow 
poison,  but  it  is  very  probably  referable  to  A,  UmcaHa,  and 
Gamble  {Manual  of  Indian  Timbers,  p.  332)  refers  the  Burmese 
name  My  ah  seik  to  that  species.  {Archives  de  Physioio^'e,  2, 1891 ; 
Kew  Bulktin,  50,1891.) 

In  1891,  MM.  E.  Boinet  and  E.  Hedon  examined  the  arrow 
poison  used  by  the  Muongs  of  Tonkin.  They  found  the  quan- 
tity of  the  poison  on  each  bamboo  arrow  to  be  about  half  a  gram 
of  a  brownish  substance  soluble  in  water.  Three  drops  of  a 
solution  of  0*50  gram  of  the  poison  in  10  grams  of  water  placed 
upon  a  frog's  heart  arrested  the  pulsations  in  seven  minutes, 
and  a  subcutaneous  injection  of  one  centigram  of  the  poison 
proved  fatal  to  a  guinea  pig.  From  twenty  experiments,  it 
was  found  that  one  centigram  per  kilo  body-weight  was  rapidly 
fatal  to  the  animals-  experimented  upon. 

The  authors  arrive  at  the  following  conclusions : — 

Uf, — That  the  poison  has  no  appreciable  effect  upon  the 
nervo-muscular  or  central  nervous  system. 
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2nd, — The  breathing  is  accelerated  for  a  few  minutes  after 
the   injection  of  the   poison,  but  afterwards  the 
number  of  respirations  gradually  decreases  until 
death  takes  place. 
3frf, — The  final  effect  of  the  poison  is  to  stop  the  heart  in 
systole. 
In  the  poisoned  frogs  the  ventricle  was  contracted,  empty, 
hard  and  white.     In  the  mammal  the  left  ventricle  was  smaller 
and  harder  than  usual,  the  right  ventricle  less  contracted  and 
full  of  dark  blood.     Before  final  stoppage  the  heart  symptoms 
may  be  divided  into  several  stages.     In  mammals,  at  a  certain 
period  after  the  injection   of  the  poison,  a  sudden  want   of 
rythm  was  observed,  the  heart  beating  very  irregularly.  After- 
wards the  pulsations  became   more    and  more    feeble,  with 
occasional  stronger  contractions,  and  finally  periods  of  great 
depression  alternating  with  periods  of   stronger  pulsation  were 
observed.     In  all  cases  a  few  auricular  pulsations  occurred  after 
stoppage  of  the  ventricles.     It  was  remarked  also  that  pulsation 
could  be  re-induced  by  mechanical  or  electrical  stimulation  of 
the  heart  muscle. 

In  the  frog  the  first  effect  of  the  poison  on  the  heart  is  a 
very  marked  doubling  of  the  pulsations.  Whereas  in  the 
normal  condition  the  auricular  contraction  immediately  precedes 
the  ventricular,  and  is  shown  on  the  pulse  tracing  by  a  slight 
hitch  in  the  curve  of  the  total  pulsation ;  in  the  poisoned  animal 
the  two  pulsations  are  separated  by  a  marked  interval,  and  finally 
the  auricular  curve  becomes  so  marked  as  to  equal  or  even 
exceed  in  size  the  gradually  decreasing  ventricular  curve. 

In  the  second  stage  the  ventricle  only  contracts  once  to 
several  auricular  contractions,  that  is,  it  only  contracts'  when 
it  has  become  sufficiently  distended  with  blood  to  excite  con- 
tractions. 

In  the  last  stage  the  strength  of  the  auricular  contractions 
gradually  decreases,  the  ventricle  remaining  immovable, 
empty,  and  contracted.  The  authors  conclude  that  the  poison 
•acts  upon  the  intracardiac  ganglia  and  not  upon  the  central 
nervous  system. 
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The  poison,  we  are  informed,  is  prepared  by  the  natives  of 
Tonquin  from  the  leaves  of  A.  (oxicariaj  and  experiments  made 
by  the  authors  with  the  leaves  of  that  plant  prove  clearly  that 
they  are  the  only  active  ingredient  in  the  arrow  poison. 
(Archives  de  Pkys.,  1891,  p.  373.) 

A  still  more  recent  investigation  of  the  Ipoh  poison  by 
Mr.  L.  Wray,  the  Curator  and  State  Geologist  of  Perak^  has  been 
published  in  the  Perak  Gazette.  He  says : — The  Samangs  get  the 
sap  from  the  tree  by  scoring  the  bark.  The  sap  is  heated  on  a 
spatula  till  evaporated,  leaving.a  dark  gummy  substance  in  which 
the  arrows  are  dipped ;  3^  ounces  of  sap  will  do  for  poisoning  100 
arrow  points.  The  sap  was  bitter  and  biting  in  taste  and 
decidedly  acid  to  test  paper  ;  when  exposed  to  the  air  it  darkens 
to  a  brown  colour,  and  yields  when  dried  29  per  cent,  pf 
Ipoh.  If  this  substance  is  placed  on  a  glass  slide  and  examined 
under  a  microscope  it  is  seen  to  contain  numerous  crystals  of 
antiarin.  Some  fruiting  specimens  of  the  Ipoh  were  sent  to 
Eew  in  1883,  and  were  pronounced  to  be  identical  with  the 
Javan  specimens  of  A.  toxtcaria.  With  reference  to  the  two 
kinds  of  Upas  distinguished  by  Blume  as  Arbor  toxtcaria  femina 
et  mas^  the  latter  word  in  Malay  means  *'  gold" ;  it  is  so  called 
from  the  golden  colour  of  the  inner  bark.  In  the  innocuous 
variety,  so  say  the  Samangs,  the  inner  bark  is  blockish  coloured^ 
and  BO  they  distinguish  the  poisonous  from  the  non-poiiionous 
trees.  They  have  never  mixed  arsenic  with  the  sap.  On^ 
fluid  ounce  of  Ipoh  sap  was  found  to  yield  10*85  grains  of 
antiarin  or  2*482  per  cent  The  dried  Ipoh  poison,  of  which 
the  sap  contains  29  per  cent.,  therefore  has  8*56  per  cent,  of 
antiarin  in  it.  0*086  of  a  grain  of  the  dried  poison  is  enough 
to  kill  an  animal  weighing  20  lbs.,  when  introduced  into  the 
circulation.  Fowls  and  pheasants  are  proof  against  the  poison, 
but  a  cat  struck  with  a  poisoned  dart  died  within  19  minutes. 
Mr.  Wray's  Report  has  since  been  published  in  the  Kew 
Bulletin  for  October  and  November  1891. 

Description. — The  nuts  are  sub-globular,  the  size  of  a 

marble,  of  a  light*brown  colour,  and  have  a  slightly  prominent 

umbilicus ;  they  are  enclosed  in  a  sweet  greenish-yellow  pulp, 

III 
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forming  a  small  one-seeded  fig  with  a  rich  purple  bloom. 
The  shell  is  thin  and  fragile,  the  kernel,  loose  inside  the  shell, 
is  of  the  size  of  a  large  pea,  brown,  sub-globular,  rugose, 
especially  upon  the  flatter  side ;  substance  hard  and  very  bitter. 

Chemical  campoftition. — When  the  sap  of  the  tree  is  exhausted 
with  boiling  alcohol,  a  mixture  of  vegetable  albumin,  gum  and 
wax  remains  undissolved,  while  a  solution  is  formed,  which 
throws  down,  on  cooling,  wax,  antiar-resin,  and  albumin.  On 
removing  the  sediment  and  evaporating,  more  resin  and  wax 
are  deposited,  and  the  solution  dries  up  at  last  to  an  extract,  from 
a  solution  of  which  in  boiling  water  Antiarin,  C'*H^^0*+2H*0, 
amounting  to  3*5  per  cent,  of  the  dried  sap,  crystallises.  The 
crystals  are  purified  by  washing  and  recrystallisation.  Antiarin 
forms  splendid  silvery  laminsB  resembling  malate  of  lime. 

The  flakes  which  separate  from  the  alcohol  after  boiling  it 
with  the  sap  of  A,  toxicaria,  consist  of  Antiar-resin,  C'^H^*0^, 
which  may  be  obtained  white  by  re-solution  in  boiling  alcohol ; 
when  dry  it  has  a  glassy  fracture,  but  becomes  pasty  if  warmed. 
It  is  not  poisonous,  whilst  antiarin  causes  death  if  introduced 
into  the  circulation  in  minute  portions.  (Mulder  in  Gmelin's 
Handbook,  Vol.  XVI.,  p.  217.) 

The  wax  deposited  on  cooling  from  an  extract  of  the  juice 
prepared  with  hot  alcohol,  and  purified  by  boiling  with  water, 
is  white  and  brittle,  softening  at  30°,  and  melting  at  35®,  sp. 
gr.  1*016  at  20®.  It  is  decomposed  by  nitric  acid,  blackened  by 
sulphuric  acid,  and  not  affected  by  hydrochloric  acid  or  potash- 
ley.  It  is  soluble  in  alcohol  and  ether,  especially  on  boiling. 
Average  composition  77*29  per  cent.  Carbon,  11  -71  H,  and  11  O. 
(Ibid.,  Vol.  XVIII.,  p.  158.) 

The  seeds  of  the  Indian  plant,  collected  in  Savant  Vadi, 
contain  a  crystalline  principle^  very  bitter  and  poisonous, 
resembling,  if  not  identical  with,  antiarin.  It  is  soluble  in 
water/  alcohol,  and  very  slightly  in  ether.  It  gives  a  reddish- 
brown  colour  with  sulphuric  acid,  and  a  yellowish  or  orange 
colour  with  nitric  acid.  On  allowing  the  dried  extract  to  stand, 
it  does  not  readily  crystallize  out,  but  if  the  alcoholic  extract 
is   dissolved   in   water,   in   which  it  is  quite  soluble  (showing 
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absence  of  resinous  matter),  and  the  solution  agitated  with 
crude  ether,  crystals  can  be  obtained  from  the  decanted  ethereal 
layer.  The  solution  also  reduced  Fehling's  solution.  About 
2  per  cent,  of  fat,  11*33  of  water,  and  3*46  of  ash  were  sepa- 
rated from  the  air-dried  seeds. 

The  juice  of  ArtOCarpUS  integrifolia,  £tnn.,  the  well- 
known  Jack  tree,  in  Sanskrit  Panasa,  heated  over  the  fire,  is  a 
popular  cement  for  joining  broken  China  and  stoneware. 
The  deposit  from  the  milky  juice  is  insoluble  in  water,  partly 
soluble  in  alcohol,  and  entirely  so  in  benzol.  It  is  a  variety 
of  caoutchouc,  and  in  the  natural  state  can  be  used  as  a 
birdlime,  or  as  a  cement  for  broken  articles  ;  after  being 
washed  in  boiling  water  it  becomes  harder,  and  may  be  used 
for  all  the  ordinary  purposes  of  India-rubber.  The  yellow  dye 
which  is  obtained  from  the  wood  is  of  a  resinous  nature,  and 
may  be  extracted  by  boiling  water  or  alcohol.  The  juice  of 
A.  Lakoocha,  Boxb.,  or  one  or  two  of  the  seeds,  is  a  popular 
purge  in  Bengal ;  the  tree  is  the  Dahu  of  Sanskrit  writers. 
Rheede  states  that  the  dry  leaves  and  juice  of  A.  hlrsuta, 
Lamk.y  together  with  zedoary  and  camphor,  are  applied  to  buboes 
and  swelled  testicles.  The  dried  juice  breaks  with  a  resinous 
fracture,  is  only  partly  soluble  in  alcohol,  wholly  soluble  in 
benzol  and  petroleum  ether.  The  tree  yields  the  Anjelly  wood 
of  South  India,  and  is  called  Ayani  in  Malabar,  where  it  is  very 
abundant. 


MYRICACEiE. 

MYRICA  NAGI,  Thunh. 
Fig.— Bo^.  Mag.,  t.  5727  ;  Wight  /c,  t.  764,  766. 
Hab. — Subtropical  Himalaya.     The  bark. 

Vernacular.— Ksi.^hdX,  Edtphal  {Hind.,  Ouz,,  Bef^.),  Eaya 
phala    {Mar.),    Marudam-pattai    {Tarn.),    Eaidaryamu  {Tel.)^ 
Harutam-toli  (MaL),  Eirishivani  (Can.). 
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History,  Uses,  &C. — The  bark  of  this  tree  is  its  most 
valuable  product^  and  is  largely  exported  to  the  plains.  It  is 
called  in  Sanskrit  Eatphala^  and  bears  among  other  synonyms 
those  of  Eumuda^  Eumbhi-pjki^  Sripamika,  Somayalka,  and 
Mahakumbhi.  According  to  the  Nighantas,  it  is  useful  iB 
diseases  caused  by  deranged  phlegm,  such  as  fever^  asihma^ 
gonorrhcea,  piles,  cough,  and  other  affections  of  the  throat.  It 
is  an  ingredient  in  numerous  formulae  for  these  diseases,  such 
as  the  Katphaladi  ehuma,  for  which  Sarangadhara  gives  the 
following  prescription : — Take  of  the  bark  of  Jf .  Nagiy  tubers 
of  Cypei*m  rotundus  (Mustaka),  root  of  Picrorhiza  Kurrooa 
(Katuki,),  Curcuma  Zedoaria  (Sati),  galls  of  Piatada  mUgerrima 
(Earkata-sringi),  and  root  of  Samsurea  Lappa  (Eushta),  equal 
parts;  powder  and  mix.  This  powder  is  given  in  doses  of 
about  a  drachm  with  the  addition  of  ginger  juice  and  honey  in 
affections  of  the  throaty  cough  and  asthma.  The  powdered 
bark  is  used  as  a  snuff  in  catarrh,  and  mixed  with  ginger  as 
an  external  stimulant  application  in  cholera,  &c. 

Under  the  names  of  Dar-shishain,  Eandul,  and  Ud-el-bark, 
Mahometan  writers  state  that  the  bark  is  resolvent,  astringent, 
carminative^  and  tonic ;  that  it  cures  catarrh  and  headaches ; 
with  cinnamon  they  prescribe  it  for  chronic  cough,  fever,  piles, 
&c.  Compounded  with  vinegar  it  strengthens  the  gums  and 
cures  toothache ;  an  oil  prepared  from  it  is  dropped  into  the 
ears  in  earache.  A  decoction  is  a  valuable  remedy  in  asthma, 
diarrhoea  and  diuresis;  powdered  or  in  the  form  of  lotion  the  bark 
is  applied  to  putrid  sores ;  pessaries  made  of  it  promote  uterine 
action.  The  usual  dose  for  internal  administration  is  about  60 
grains.  Duhn-el-kand^l,  an  oil  prepared  from  the  flowers,  is 
said  to  have  much  the  same  properties  as  the  bark.  We  have 
never  met  with  it,  nor  does  it  appear  to  be  known  in  commerce. 

Description.— Bark  half  an  inch  thick,  externally 
scabrous,  pitted  from  the  separation  of  pieces  of  suber,  of  a 
mottled  rusty-brown  and  dirty  white  colour,  suber  warty; 
substance  of  bark  and  inner  surface  of  a  deep  dull  red  colour ; 
when  soaked  in  water  it  produces  a  deep  red  solution ;  taste 
strongly  astringent. 


B 
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Microscopic  structure, — Within  the  saberous  layer  is  a 
remarkable  Btratum  of  stony  cells ;  the  parenchyma  throughout 
is  loaded  with  red  colouring  matter,  and  permeated  by  large 

^  laticiferous  Tessels,  from  which  a  gummy  latex  exudes  when 

'  the  bark  is  soaked  in  water. 

1^  Chemical  composition, — The  bark  of  M.  Nagi  contains  14  per 

it  cent,  of  tannin,  which  gives  a  purplish  colour  with  ferric  salts^ 

i  but  the  tincture  and  decoction  give  a  greenish  colour  owing 

<  to  the  presence  of  colouring  matter  in  the  bark.     The  ash  of 

!  the  air-dried  bark  amounts  to  7*1 7  per  cent. 

'  When  the  bark  is  exhausted  by  water  and  the  water  eva- 

'  porated,  a  brittle  shining  extract  is  obtained  of  a  reddish*brown 

colour,   which    contains  60    per  cent,  of  tannin  with  some 

saccharine  matter  and  salts. 

Commerce. — The  bazaars  are  supplied  from  Northern  India; 
about  50  tons  of  the  bark  are  collected  annually  in  the  Eumaon 
forests.  It  is  always  obtainable  in  native  drug  shops.  Value 
about  Bs.  2  per  maiund  of  41  pounds. 


CASUABINE^. 

CASUARINA  EQUISETIFOLIA,  Forst 

Pig. — Beddome,  Forester's  Man.,  t.  226.  Tinian  Pine 
{Mig.),  Filao  de  llnde  (2^.)- 

Hab. — East  side  of  the  Bay  of  Bengal.  Cultivated  else- 
where.   The  bark,  leaves,  and  seeds. 

Vernacular. — Sinyu  (Burm.),  Ohouk  (Tom.),  Sarva  {Tel), 
Kfarike  [Mysore),  Aru  (Mai.),  Viliyati-saru  {Mar.). 

History,  Uses,  &C. — This  tree  is  distributed  through 
Ghittagong,  Burma,  the  Malay  and  Pacific  Islands,  and 
Australia,  and  is  much  cultivated  on  the  coasts  of  India.    In 
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Awtfaltii  it  it  calkd  the  •vaaqi  oak.  Dr.  Benett  {Gmiker' 
mg$  0f  m  NatmrtJM  im  Amttrmha]  TmuukMi-**Thar  wambn 
mpptmnuiee  ciaw*  tlig«  to  be  planiad  ia  eeiiieteiin»  vhoe  tlieir 
bnmeliee  pre  out  a  soamful  sigting  aoond,  as  Ae  fareeae 
ftmtM  orer  them,  waTing  at  the  flDiie  tune  their  gkomjhearae 
like  frihunea.''  The  wood  fnm  its  red  cxAaar  ia  caDed  in  the 
edoniea  B^-wood^  and  ia  mneh  naed  for  fue!,  and  aa  a 
timber  on  aenmnt  of  its  hardneas.  The  bark  is  astringent, 
and  the  ashes  of  the  tree  yield  a  qnantity  of  alkalL  The 
bark  is  used  bj  the  Madras  fishermen  f5r  dyeing  their 
nets*  Bomphins  notices  the  use  of  a  decoction  of  the  ba^ 
for  a  beth  in  Beri-beri,  and  of  a  decoction  of  the  leaTes  in 
colic.  The  pounded  seeds,  he  says,  are  used  as  a  plaster  in 
headache* 

According  to  Corre  and  Lejanne  (Mat.  Med,  et  Tar.  Colon,), 
the  bark  contains  one-fifth  of  its  weight  of  tannin  and  one- 
twelfth  of  Oamioriney  resin,  and  colooring  matter.  A  decoction, 
extract,  tincture  and  symp  are  nsed  by  the  French  in  Tahiti, 
Cochin*Chiiia,  and  the  Antilles  as  an  astringent.  We  haye 
observed  that  the  tree  yields  an  inferior  sort  of  gum,  not  likely 
to  be  of  much  yalue  on  account  of  its  deep  colour  and  insolubi- 
lity in  water. 

Description. — Bark  never  very  thick,  brittle,  breaking 
with  a  coarse  fibrous  fracture,  substance  very  hard^  fibrous, 
and  of  a  pink  colour;  internal  surface  striated;  external  surface 
covered  with  a  scabrous  grey  suber,  readily  separating  in 
flakes,  and  displaying  a  thin  brown  suberous  layer  closely 
adhering  to  the  liber;  taste  strongly  astringent;  odour  not 
peculiar. 

Chemical  composition. — ^The  bark  yielded  18'3  per  cent,  of 
tannic  acidi  giving  a  blue-black  precipitate  with  ferric  salts, 
and  a  bulky  precipitate  with  gelatine.  The  alcoholic  extract 
contained  no  alkaloidal  principle,  but  a  very  small  quantity  of  a 
crystalline  neutral  principle  was  shaken  out  of  the  watery 
solution  of  the  extract  by  ether ;  it  was  not  coloured  by  strong 
acids. 
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CUPULIFEB^. 
BETULA  UTILIS,  Don. 

Fig.— Itegel  Monogr,  68,  t.  6,/.  13-19;  t.  13,  /  7-14;  Jacq. 
Voy*  Bot,  t.  158.  Himalayan  Birch  (JSng,)^  Bouleau  a  papier 
{Fr.). 

Hab. — Temperate  Himalaya,  Afghanistan. 

BETULA  ALNOIDES,  Ham. 

Fig.— Brand.  For.  FL,  t.  66;  Regel  Monogr.  61,  i,  6, 
/.  32-34;  ^.13,/.  29. 

Hab. — Temperate  and  subtropical  Himalaya.    The  bark. 
Femaott^r.— Bhujpatar  {Ind.  Bazaars). 

History,  Uses,  &C. — These  trees  require  a  brief  notice, 
as  the  bark,  in  Sanskrit  Bhurjapatra,  is  much  used  all  over  the 
country  for  writing  medicinal  charms  on,  and  is  to  be  found  in 
every  druggist's  shop.  This  bark  is  well-known  as  the  material 
upon  which  the  ancient  Sanskrit  manuscripts  of  Northern  India 
are  written.  Dr.  Biihler,  in  his  account  of  a  tour  in  Cashmere 
in  search  of  Sanskrit  manuscripts,  says: — '*  The  Bhurja  MSS. 
are  written  on  specially  prepared  thin  sheets  of  the  inner  bark 
of  the  Himalaycm  birch,  and  invariably  in  SArada  characters. 
The  lines  run  id  ways  parallel  to  the  narrow  side  of  the  leaf,  and 
the  MSS.  present,  therefore,  the  appearance  of  European  books, 
not  of  Indian  MSS.,  which  owe  their  form  to  an  imitation  of  the 
Talapatraa.  The  Himalayas  seems  to  contain  an  inexhaustible 
supply  of  birch-bark,  which  in  Cashmere  and  other  hill  coun- 
tries is  used  both  instead  of  paper  by  the  shop-keepers  in  the 
bazaars,  and  for  lining  the  roofs  of  houses  in  order  to  make  them 
water-tight.  It  is  also  exported  to  India,  where  in  many  places 
it  is  likewise  used  for  wrapping  up  parcels,  and  plays  an  import- 
ant part  in  the  manufacture  of  the  flexible  pipe-stems  used  by 
buk&-smoker8.  To  give  an  idea  of  the  quantities  which  are 
brought  into  Srinagar,  I  may  mention  that  on  one  single  day 
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I  counted  fourteen  large  bargea  with  birch-bark  on  the  river,  and 
that  I  have  never  moved  about  without  seeing  some  boats  laden 
with  it.  None  of  the  boats  carried,  I  should  say,  less  than  three 
or  four  tons'  weight. 

**  The  use  of  birch-bark  for  literary  purposes  is  attested  by 
the  earliest  classical  Sanskrit  writers.  Ealid&sa  mentions  it  in 
his  dramas  and  epics ;  Susruta,  Yarah&mihira  (  eirca  500-550 
A.  D.)  know  it  likewise.  Akbar  introduced  the  manufacture  of 
paper,  and  thus  created  an  industry  for  which  Cashmere  is  now 
famous  in  India.  From  that  time  the  use  of  birch-bark  for  the 
purpose  of  writing  was  discontinued,  cmd  the  method  of  prepar- 
ing it  has  been  lost.  The  preparation  of  the  ink,  which  was 
used  for  BhArja  MSB.,  is  known.  It  was  made  by  converting 
almonds  into  charcoal  and  boiling  the  coal  thus  obtained  with 
gomAtra  (urina  bovis) ;  this  ink  is  not  affected  by  damp  or 
water."  (Ja^smal,  Bombay  Branch  Royal  Asiatic  Sodety* 
Vol  XII.,  No.  XXXIV.  A.) 

QUERCUS  INFECTORIA,  Olivier. 

Fig,— BenW.  and  Trim.,  t.  249  ;  Olivier,  Voy.  dam  PEmp. 
OtK.  a,  p.  64,  Atlas,  tt,  14,  15;  Staph.  Sf  Church,  t.  152. 
Dyers'  oak  (Eng.),  Ch6ne  k  la  galle  (Fr.). 

H^h. — Asia  Minor,  Syria,  Turkey.    The  galls. 

Femactttor.— Majuphal,  Mfiphal  {Hind.,  Beng.),  Maiphala, 
Mija  (Mar,),  M&shik-Wy  (ram.),  Mashi-kdya  {Tel.),  Machi- 
kdyi  {Can.),  Mayaphal  {Guz.). 

Historyt  Uses,  &C.— The  Sanskrit  name  for  galls  is 
Mfiyin  or  M^yika,  and  signifies  ''  magic,"  the  gall-nut  being 
used  in  India  in  magic  rites. 

Qalls  were  well  known  to  the  Greeks  and  Bomans,  who  used 
them  medicinally  on  account  of  their  astringent  properties.* 
India  has  probably  been  supplied  with  them  from  an  early 
date,  via  the  Persian  Oulf ,  the  greater  portion  being  still 
shipped  at  Basra  on  board  Arab  vessels,  hence  the  names  Basra 

*  Oonipure  with  Diot.»  i.  127.    Wfpi  Ktitdhmv;  «nd  Pliny,  16,  9,  and  24»  5. 
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and  Maka  galls.  The  medicinal  uses  to  wUch  galls  are  put  in 
India  hardly  differ  from  those  with  which  we  are  familiar. 
The  Hindus  divide  them  into  two  kinds,  black  and  white,  and 
generally  prescribe  both  kinds  together  in  the  same  prescrip- 
tion. Mahometan  writers  direct  the  dark-coloured  unper- 
forated  galls  to  be  selected  as  the  best. 

The  Arabs  call  them  u^  («/»)*  aiid  say  that  the  tree,  which  is 
not  of  the  land  of  the  Arabs,  bears  one  year  galls  and  another 
Balldt  (acorns).  In  Persia  they  are  known  as  Mazu  or  M^z^n  ; 
the  author  of  the  Burhan  says  they  are  used  by  tanners, 
^y.  J^  u'J'^^^  Cr^J^  u^  ^^  (/iff  (^  a^O  J 

In  modern  medicine  tannic  and  gallic  acids  obtained  from 
galls  are  generally  used  in  preference  to  the  raw  material. 

The  action  of  tannin  is  chiefly  local,  and  is  due  to  its  power 
of  coagulating  albumen ;  it  is  therefore  a  useful  application 
when  the  skin  has  been  deprived  of  its  epidermis  by  diseases 
such  as  intertrigo,  impetigo  and  eczema,  as  it  forms  with  the 
exudations  a  protective  coating,  and  at  the  same  time  contracts 
the  cells  of  the  skin. 

When  applied  to  a  mucous  membrane,  it  causes  dryness,  coag- 
ulation of  mucus,  and  destroys  to  a  great  extent  the  sensibility 
of  the  membrane ;  on  this  account  it  is  employed  in  stomatitis, 
sore-throat,  and  cough  due  to  irritation  at  the  back  of  the 
pharynx,  and  also  as  an  injection  in  chronic  discharges  from 
the  genito-urinary  passages. 

When  taken  into  the  stomach  in  large  doses  it  causes  irri  • 
tation,  and  possibly  vomiting,  but  in  smaller  doses  it  is  often 
useful  in  hsematemesis  and  intestinal  haemorrhage  by  coagulating 
the  blood  and  thus  acting  as  a  styptic.  In  poisoning  by  the 
alkaloids  it  acts  as  a  chemical  antidote  by  forming  tannates 
which  are  but  sparingly  soluble  in  the  juices  of  the  alimentary 
canal;  it  is  also  used  as  an  antidote  in  poisoning  by  tartar 
emetic,  with  which  it  forms  an  insoluble  tannate.  When 
used  as  an  antidote  its  administration  should  be  followed  by  a 
purgative,  as  the  tannates  of  the  alkaloids  will  be  partially 
redinsolved,  if  allowed  to  remain  in  the  intestines. 
III.— 48 
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Dr.  R.  Stockman  has  conducted  a  series  of  careful  experi- 
ments with  gallic  and  tannic  acids,  with  the  object  of  determin- 
ing the  influences  which  the  vegetable  astringents  exert  upon 
the  blood-vessels  and  animal  tissues  after  absorption.     He  finds 
that  tannic  acid  on  its  entry  into  the  stomach  forms  alkaline 
tannates  and  tannates  of  albumin.     A  part  of  it,  and  sometimes 
the  whole,  is  converted  into  gallic  acid  in  the  stomach  and 
intestines,  and  it  is  difficult  to  find  a  trace  of  tannic  acid  in  the 
blood,  although  it  can  be  detected  in  the  urine.     Dr.  Stockman 
comes  to  the  conclusion  that  tannic  acid  enters  the  circulation  in 
combination  with  alkalies  and  albumin,  and  is  excreted  with 
such  rapidity  that  only  a  trace  of  its  presence  can  be  detected  in 
the  blood,  but  that  its  presence  in  the  genito-urinary  tracts  and 
in  greater  quantity  in  the  intestines  can  be  readily  shown.     It 
does  not  appear  to  be  excreted  by  the  mucous  lining  of  the  air 
passages.     It  was  found  that  the   urine  of  dogs,   rabbits,  and 
human  beings,  after  the  administration  of  tannic  acid,  contained 
gallic  acid  and  only  a  small  quantity  of  tannic  acid,  but  when 
tannate  of  soda  was  administered  the  urine  contained  a  large 
proportion  of  tannic  acid  and   but  little  gallic  acid.     These 
results  may  be  explained  in  the  following  manner : — When  free 
tannic   acid  is  brought   in  contact  with  the  contents  of  the 
stomach,  it  is  chiefly  converted  into  tannate  of  albumin,  only  a 
small  quantity  of  alkaline  tannate  being  formed.     The  tannate 
of  albumin  being  very  insoluble  is  retained  for  a  long  time  in 
the  intestines,  until  it  is  in  a  condition  to  be  converted  into 
gallic  acid,  in  which  form  it  is  at  length  absorbed ;  on  the  other 
hand,  the  alkaline  tannate  is  at  once  absorbed  and  passes  off  in 
the   urine.     Under  these  circumstances,  the  administration  of 
tannate  of  soda  naturally  gives  rise  to  the  presence  of  a  large 
proportion  of  tannic  acid  and  a  small  proportion  of  gallic  acid 
in  the  urine. 

Dr.  Stockman  did  not  find  pyrogallic  acid  in  the  urine,  but 
this  experience  is  in  opposition  to  that  of  other  experi- 
menters. 

When  gallic  acid  was  administered^  that  acid  only  was  found 
in  the  urine. 
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According  to  Dr.  Stockman,  tannic  acid  exerts  no  action  upon 
the  urinary  excretion,  and  gallic  acid  does  not  cause  contraction 
of  the  blood-vessels,  but  on  the  contrary  dilates  them  even 
after  contraction  has  been  induced  by  the  action  of  an  alkaline 
liquid.  The  neutral  gallate  of  soda,  in  which  form  gallic  acid 
circulates  in  the  blood,  was  found  to  have  no  action  upon  the 
vessels. 

Catechu-tannic  acid  and  Bhatania-tannic  acid  gave  the  same 
results;  tannic  acid  being  insoluble  in  a  solution  of  chloride  of 
sodium  could  not  be  experimented  with  in  this  manner.  Alka* 
line  tannates  and  tannates  of  albumin  did  not  affect  the  caUbre 
of  the  vessels.  Fikentscher  has  stated  that  tannic  acid  adminis- 
tered hjrpodermically  to  frogs  stimulates  the  vaso-motar  centres 
and  increases  the  blood  pressure,  but  Dr.  Stockman  found  that 
gallate  and  tannate  of  soda  administered  in  this  way  to  rabbits  did 
not  affect  the  pressure.    Pyrogallic  acid  yielded  similar  results. 

As  regards  the  therapeutic  value  of  gallic  acid  as  a  local  appli- 
cation or  when  absorbed  into  the  blood,  Dr.  Stockman  considers 
that  it  has  no  special  astringent  action,  but  that  it  diminishes 
the  alkalinity  of  the  blood  and  increases  its  tendency  to 
coagulate :  as  a  local  application  it  is  useless.  Tannic  acid  preci- 
pitates albumin  and  forms  a  protective  layer  of  tannate,  which  is 
advantageous  in  certain  diseased  conditions  which  we  have 
already  noticed.  In  its  passage  through  the  kidneys  it  is  very 
doubtful  whether  it  exerts  any  therapeutic  action,  but  Ribbert 
considers  that  it  lessens  the  exudation  of  albumin  in  albumi- 
nuria. Tannic  acid  is  sometimes  injected  into  the  rectum  to 
destroy  thread  worms,  which  it  does  by  coagulating  the  albumin 
in  their  delicate  tissues. 

Description. —  Two  kinds  of  gall  are  found  upon  Oak 
trees,  hard  and  soft ;  the  former  are  the  galls  of  commerce,  and 
are  produced  by  a  Cynips  which  punctures  the  buds  of  the  tree 
and  deposits  its  egg  in  the  puncture ;  the  latter  result  from 
the  puncture  of  an  aphis. 

Gall-nuts  are  globular  or  pyriform  bodies,  studded  with 
numerous  tuberosities;  those  which  still  contain   the  insect  are 
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of  a  blackish  or  bluish-green  colour  and  heavy ;  those  from 
which  the  insect  has  escaped  are  of  much  lighter  colour,  gene- 
rally yellowish- white,  on  one  side  a  round  hole  may  be  perceiv- 
ed ;  they  are  also  lighter  in  weight  and  less  astringent.  When 
a  gall  is  cut  in  two  a  round  cavity  is  seen  in  its  centre,  which 
may  or  may  not  be  occupied  by  the  insect ;  in  the  latter  case  a 
passage  leads  from  the  cavity  to  the  exterior. 

Microscopic  structure. — ^The  contents  of  the  central  cavity, 
if  present,  are  seen  to  consist  of  a  starchy  parenchyme  destined 
to  supply  food  to  the  larva.  The  walls  of  the  ca\'ity  are  formed 
of  stone-cells.  The  bulk  of  the  gall  consists  of  cells  ariunged 
in  a  radiating  manner,  many  of  them  containing  colouring 
matter  and  tannin.  Towards  the  exterior  of  the  gall  the  cells 
contain  dark-coloured  chlorophyl;  on  the  very  surface  the 
cells  are  small  and  thick-walled  an<l  form  a  kind  of  rind. 

Chemical  cofnposttion, — The  principal  constituent  of  galls  is 
tannin  or  tannic  acid.  The  tannin  of  different  plants  possesses 
distinctive  characters ;  that  obtained  from  galls  is  known  as 
gallo-tannic  acid.  It  is  identical  with  the  tannin  of  Jihf4s  con- 
aria,  Linn.  (Sumach). 

Galls  afford  from  60  to  70  per  cent,  of  tannin,  and  about 
2  per  cent,  each  of  gallic  and  ellagic  acids. 

Commerce. — Galls  are  imported  from  Basra  and  the  Persian 
Gulf  ports.  Value :  White,  Rs.  10  per  maund  of  37i  lbs. ; 
Blue,  Rs.  17.     Imports  about  1,400  cwts.  yearly. 

SALICINE^. 

SALIX   CAPREA,  Linn. 

f^ig.—Eng.  Bot.,  1488;  ReirM.  Fl.  Genn.,  t.  677.  Great 
round-leaved  Sallow,  Goats'  Sallow  [Eng.'),  Marceau,  Marsault 
(Fr.). 

Hab. — Persia,  Europe.  Cultivated  in  N.-W.  India.  The 
bark,  leaves,  seeds,  and  flowers. 

V^rndcular. — Bedmishk  (Indian  Bazars). 
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History,  Uses,  &C. — The  willow  Wa  was  well-known 
to  the  ancient  Greeks,  and  the  Greek  name  is  considered  to  be 
cognate  to  the  Sanskrit  Vitika,  the  old  German  Wida,  and  the 
old  English  With  or  Withy.  Herodotus  (i.,194)  mentions  it, 
and  Theophrastus  (H.  P.  iii.,  13)  mentions  two  kinds,  Acvt^ 
and  /ticXatwi.  Dioscorides  (i.,121)  notices  its  astringent  pro- 
perties, and  the  various  medicinal  uses  to  which  the  bark, 
leaves,  seed  and  juice  were  put.  Pliny  (17,  20)  describes  the 
cultivation  of  the  willow,  and  (24,  9)  its  medicinal  properties. 
The  ancients  considered  it  to  be  very  cooling,  *'  Porro  impediunt 
et  remittunt  coitum  folia  salicis  trita  et  epota ";  it  was  also 
thought  to  occasion  sterility  in  women.  The  concrete  juice  of 
the  plant  mentioned  by  Greek  and  Latin  writers  is  considered 
by  F^e  to  have  been  a  kind  of  manna. 

IbnSina,  under  the  name  of  Khiliif,  follows  Dioscorides  closely 
in  his  description  of  the  medicinal  uses  of  the  willow,  but  he 
mentions  the  use  of  the  flowers  of  8,  Caprea  separately  under 
the  name  of  Behramaj,  a  corruption  of  the  Persian  Behrameh. 
The  Mahometan  physicians  all  mention  the  juice  or  gum  ( ^  ) 
of  the  plant,  and  Haji  Zein  states  that  it  exudes  from  the  leaves. 
It  is  probably  the  substance  described  by  M.  Raby  {Union 
Pharm.9  May,  1889),  under  the  name  of  Bidenguebine  or 
"willow  honey,"  said  to  be  derived  from  the  leaves  and 
young  branches  of  a  willow,  and  to  have  a  feebly  saccharine 
taste. 

In  Persia  S.  Caprea  is  known  as  Bid-i-Balkhi,  and  its  flowers 
as  Bidmishk  ;  willow  bark  is  still  a  popular  febrifuge  in  that 
country.  Aitchison  mentions  the  following  species  of  Salix  as 
occurring  wild  or  cultivated  in  Persia : — r/S.  pycnoatachya^ 
Anders.,  8.  acmophi/lla,  Boiss.,  jS.  baby  Ion  ica,  Linn.,  8,  Daviem, 
Boiss.,  S.  alba,  Linn.,  8.  songa^nca,  Anders.,  and  8.  Caprea, 
Linn. 

In  China  and  Persia  the  tree  is  considered  to  be  symbolic  ol 
immortality.  S.  babyloni4ia  is  planted  in  burial  grounds  in 
the  latter  country,  and  has  been  introduced  into  India  by  the 
Moghals  for  this  purpose ;  among  the  Romans  it  was  sacred  to 


inti/f  FlivyDia*      For  aa   iceovnt  of  ihefvBeml  ■■»  of 
w\:\o^  in   Miina,  the   racier  u  reierred  to   :ScUegeI's    Ur 
^rnphui  Chtmifet  or  lie  (fubematu'  JVjrtl.  dbi  Plcaio^ 

T>»^  P^rn'an  nettlers  in  India  bare  inlioJuceJ  llie 
(Mmi»hk)  and  the  di.'itilled  water  {mn^l-kkUif)  of  5.  C^roB, 
Wh  of  which  are  a^ied  bv  the  upper  classes  of  Mabomecuis 
an/|  Parv^^^  who  Cftunder  them  to  be  cephalic  and  cardiacal, 
and  rme  thr;m  an  domeiitic  remedies  in  abnost  erny  khid  of 
aliffht  ailfn';nt. 

JifAfiffhan-uM^  an  oil  prepared  by  boiling  two  parts  of  the 
diAijII'^l  wat^;r  with  one  of  seitamum  oil  ontil  the  water  has  all 
evflj>orat<j<l,  in  a  favorite  remedy  for  cough. 

For  a  long  mnun  of  years  the  willow  fell  into  disuse  in  Europe, 
Injt  wan  again  brought  into  notice  in  1763  by  the  Rct.  Mr. 
HUmi%  wlio  publiHhod  a  paper  on  the  efficacy  of  the  bark  of 
8,  alha  fxn  a  reinody  for  agues.  The  broad-leaved  willow  bark 
(H,  Caj/tra)  wan  HubH<!quentIy  introduced  into  practice  by 
Mr.  •}um(m,  whom?  obHcrvations  on  its  efficacy  were  afterwards 
coTifimicd  by  Mr.  White  and  Mr.  G.  Wilkinson  {Pereira,  Mat, 
3frf/,f  ii.,  rt.  1 ,  p. ')')?).  Willow  bafk  was  formerly  official  in  the 
London,  Kdinburgh,  and  Dublin  Pharmacopoeias,  and  was  consi- 
dered no  bad  substituto  for  cinchona  in  agues.  8,  Oaprea  is 
on(5  of  tlioHO  willows  which  yield  salicin  and  tannin,  and  is 
remarkable  for  its  largo  yellow  fragrant  catkins. 

SuHcin,  which  was  discovered  in  1825,  and  first  obtained  in 
a  purn  Htaio  in  1830,  was  at  first  much  vaunted  as  an  antiphlo- 
giMHo  by  Ui(^HA  and  others  in  those  cases  in  which  salicylic  acid 
Is  now  (nn]>1oyiMl ;  it  was  also  used  as  an  antiperiodic  in  ague, 
and  in  Hiiid  to  have  been  found  efficient  in  preventing  the 
dovolopiuoni  of  iMMito  roryaa  and  influenza,  and  in  mitigating 
tho  wympioinn  of  \\\\y  fover.  It  was  usually  administered  in 
lO-gruin  donon  finmuoutly  ropeat4>d.  More  extended  experience, 
howovf^r,  bnl  <o  tho  conohisiou  that  it  has  little  or  no  influence 
t4Mnporut\m\  and  tho  drug  gradually  fell  into  disrepute 
i«covory  of  the  antiphlogistic  properties  of  saUcyUc 
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ftf  aoidy  when  it  was  again  experimented  with  by  Ringer  and 

'^^  Bury,  who  showed  that  it  had  no  influence  upon  the  tempera- 

^  ture  of    healthy   children.     They    observed   that    under  full 

medicinal    doses    a   dusky    flush    sufiuses  the  face  on  slight 

excitement,   while  the  expression   becomes    dull  and  heavy, 

'  Less  constant  symptoms  are  deafness^  noises  in  the  ears,  frontal 

;.  ^  headache,  trembling  of  the    hands   and   quickened  breathing. 

"^  Very  large  doses  occasion  severe  headache,  marked  muscular 

^  '^  weakness,  tremor  and  irritability,  with  a  rapid  and  feeble  pulse. 

Description. — Catkins  1 — 2  inches  long,  thick,  cylin- 
drical, bright  yellow,  fragrant;  bracts  oblong,  small;  scales 
obovate,  blackish,  hairy ;  nectary  ovate,  papillary ;  stamens 
longer  than  the  scales,  with  oblong  yellow  anthers  ;  germ  ovate- 
lanceolate,  silky,  on  a  hairy  stalk;  style  hardly  any;  stigma 
oblong,  thick,  undivided.  Bark  purplish-brown  externally, 
minutely  downy  when  young,  internally  white ;  tough  and 
^  fibrous. 

Chemical  composition. — Willow  bark  has  been  shown  to  con- 
^^  tain  aalicin,   wax,  fat,   gum,  and   a  tannin   which  gives  with 

ferric  salts  a  blue-black  precipitate,  the  liquid  becoming  pur- 
plish-red on  the  addition  of  soda.  Johanson  (1875)  has  also 
shown  the  presence  of  a  kind  of  sugar  having  a  slightly  sweet 
taste  and  reducing  alkaline  copper  solution  with  difficulty,  and 
,  of  the  glucoside  benzohelicin,  C^^H^^O®.    Salicin,  a  glucoside, 

crystallizes  in  colourless  plates  or  flat  rhombic  prisms,  but  it 
usually  occurs  in  commerce  in  white  glossy  scales  or  needles. 
It  remains  unaltered  in  the  air,  is  neutral  to  test-paper,  in- 
odorous, and  has  a  persistently  bitter  taste.  It  is  soluble  in  about 
30  parts  of  water  at  11-5®  C,  and  is  somewhat  less  soluble  in 
alcohol.  It  dissolves  in  0*7  part  of  boiling  water  and  in 
2  parts  of  boiling  alcohol.  ( United  States  Pharm  )  Cold  sul- 
phuric acid  dissolves  salicin  with  a  bright  red  colour ;  after  the 
absorption  of  water  from  the  air  (but  not  after  the  addition  of 
water  or  after  being  neutralized  by  an  alkali),  the  solution 
depositsared powder  {}^tilin),  which  after  washing  is  yellowish- 
red,  after  drying  blackish-brown,  insoluble  in  water,  alcohol^ 
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and  glacial  acetic  acid,  and  is  coloured  violet-red  by  alkalies. 
{Bi-aconnot.)  On  warming  salicin  with  somewhat  diluted 
sulphuric  acid  and  potassium  bichromate,  salicylous  acid  or 
aalicyl-aUehyd,  C'H^O^,  is  given  ofif,  recognizable  by  its 
peculiar  fragrance^  resembling  that  of  meadow-sweet  (Spircea 
ulmaria), 

Salicin  when  digested  with  emulsin  or  saliva^  or  heated  to 
80^0.  with  dilute  sulphuric  acid,  assimilates  1  molecule  of  water, 
and  is  split  into  glucose  and  salicylic  alcohol  or  aaligenin, 
C^H®0*,  which  crystallizes  in  pearly  tables,  is  easily  soluble  in  hot 
water,  alcohol,  and  ether,  melts  at  82°C.,  and  sublimes  at  IOO°C. 
Saligenin  is  characterized  by  yielding  in  solution  a  deep-blue 
colour  with  ferric  chloride,  and  when  boiled  with  dilute  acids 
by  being  converted  into  a  resinous  body,  aaliretin,  C**H^*0', 
while  oxidizing  agents  convert  it  into  salicylous  and  salicylic 
acids.  Gold  nitric  acid,  sp.  gr.  1*16,  oxidizes  salicin,  with  the 
production  of  helicin,  C^^H'^0',  which  crystallizes  in  white 
needles,  and  is  by  ferments  and  dilute  acids  resolved  into  sugar 
and  salicylic  aldehyd.  If  nitric  acid  of  sp.  gr.  1*09  is  employed, 
salicin  yields  helicoiditiy  C^^H^^O**,  which  may  be  regarded  as 
a  compound  of  salicin  and  helicin.  {National  Dispensatory.)  For 
a  full  account  of  these  interesting  reactions,  the  reader  is  referred 
to  Watts'  Diet,  of  Chemistry y  Vol.  V.,  p.  147. 

Bidangubin  or  ''willow  honey  "  has  been  examined  by  Baby 
(  ?7mww  PAam  ,  May,  1889,  p.  201).  It  affords  about  12  per 
cent,  of  sugar,  estimated  as  glucose,  and  a  considerable  quantity 
of  a  sugar  crystallizing  in  opaque  hard  crystals  like  those  of 
sugar  of  milk.  It  melts  at  150^  to  a  transparent  liquid,  and 
dissolves  in  5*5  parts  of  water  at  15®  C.  The  formula  is  given 
as  C**II"0*^  This  sugar  evidently  possesses  considerable 
affinity  to  melezitose,  from  which  it  differs,  according  to 
M.  Raby,  in  not  being  efflorescent,  and  in  the  greater  rotatory 
power  of  the  glucose  derived  from  it  by  inversion  over  that 
obtained  from  melezitose.  The  inversion  by  means  of  dilute 
hydrochloric  acid  also  takes  place  more  rapidly.  He  therefore 
proposes  to  call  the  new  sugar  hidenguebinose. 


QNETACEM.  369 

GNETACE^. 

EPHEDRA  VULGARIS,  Rich. 

Fig. — Reichb.  Ic.  Fl.  Germ.,  t.  539 ;  Bertolon.  Mincell.  xxiii., 
t.Z. 

Hab. — Temperate  and  Alpine  Himalaya,  Europe,  W.  and 
Central  Asia,  Japan. 

EPHEDRA  PACHYCLADA,  JBoiss, 
Hab. — Western  Himalaya,  Afghanistan,  E.  Persia, 
Vernacular. — E,  vulgaris — Amsania,  Butshur,  Cheva  {Punj\), 

Khanda,  Khama  (Kunawar),  Phok   (SutleJ),   Ma-oh   (Japan). 

E.  pachijclada — Hum,  Huma  {Pers.,  Bomb,). 

History,  Uses,  &C. — These  two  species  are  hardly 
different ;  E.  pachyclada  is  rather  more  robust  than  E,  vulgaris  and 
more  scabrid.  Of  the  former.  Sir  J.  D.  Hooker  remarks : — 
*'  I  can  find  no  good  characters  in  the  spikes  and  flowers,  except 
the  more  or  less  margined  bracts."  A  specimen  of  the  Persian 
plant  kindly  furnished  to  one  of  us  by  Mr.  K.  R.  Cama  of  Bom- 
bay, was  identified  at  Kew  as  E,  vulgaris.  Dried  branches  of  the 
Huma  are  still  brought  from  Persia  to  India  for  use  in  Parsi 
ceremonial,and  it  is  considered  to  have  medicinal  properties.  The 
plant  was  used  by  the  ancient  Arians,  and  is  probably  the  same 
as  the  Soma  of  the  Vedas.  Aitchison  (Proc.  Linn.  Soc,  x.,  77) 
notices  the  medicinal  use  of  E.  vulgaris  in  Lahoul,  and  he  and 
Griffith  state  that  the  ashes  of  E.  pachyclada  are  used  as  a  snufiF 
and  dye  in  Afghanistan.  Dr.  N.  Nagai  of  Tokio,  Japan  {BerL 
Klin.  Woclienschr^y  1887,  706),  first  drew  attention  to  the  fact  that 
E.  vulgaris  contains  an  alkaloid  (ephednne)  which  possesses  the 
property  of  dilating  the  pupil  of  the  eye,  and  which  may  be  used 
in  the  place  of  atropine.  T.  V.  Biektine  [Bolnitch.  Oaz.  Bot- 
kina,  1891,  No.  19,  pp.  473—476)  has  brought  to  notice  the  use 
of  a  decoction  of  the  stems  and  roots  of  E.  vulgaris  as  a  popular 
remedy  for  rheumatism  and  syphilis  in  Russia,  and  of  the  juice 
of  the  berries  in  affections  of  the  respiratory  passages.     After 
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admimstering  the  decoction  himself  in  a  number  of  cases  of 
rheumatism,  acute  and  chronic,  he  comes  to  the  conclusion  that 
the  plant  is  especially  valuable  in  acute  muscular  and  articular 
forms  of  the  disease :  the  pain  is  relieved,  the  pulse  becomes  less 
rapid  and  softer,  and  the  respiration  easier.  Within  5  or  6 
days  the  temperature  becomes  normal,  the  swelling  of  the 
joints  disappears,  and  after  about  12  days'  treatment  the  patient 
is  cured.  In  several  cases  marked  diuresis  was  observ^ed  before 
or  about  the  time  that  the  temperature  began  to  decrease  ;  the 
drug  was  also  observed  to  improve  the  digestion  and  promote 
the  action  of  the  bowels.  In  chronic  cases  the  action  of  Ephe- 
dra was  less  marked,  and  in  two  cases  of  rheumatic  sciatica  and 
osteo-myelitis  hardly  any  effect  was  produced,  but  it  is  only 
fair  to  remark  that  antipyrine,  salicylate  of  soda,  antifebrine, 
salol,  &c.,  also  failed  to  afford  relief  in  these  two  cases.  The 
decoction  used  by  Dr.  Biektine  was  made  with  3'85  grams  of 
the  drug  to  180  grams  of  water.  Kobert  has  shown  that  0*20 
gram  of  ephedrine  injected  into  the  veins  of  dogs  and  cats 
produces  violent  excitement,  general  convulsions,  exopthalmia 
and  mydriasis.     {Nouveaux  RemedcH,  Aug.  8th,  189 J.) 

Description. — E.  ndgaHs  is  a  low-growing,  rigid,  tufted 
shrub,  with  usually  a  gnarled  stem  and  erect  green  branches 
which  are  striate  and  nearly  smooth.  Bracts  connate  to  the 
middle,  not  margined,  eciliate,  rarely  produced  into  minute 
linear  leaves.  Spikelets  i  to  4  inch,  subsessile,  often  whorled ; 
fruiting  with  often  fleshy,  red,  succulent  bracts,  1  to  2  seeded. 
Seeds  bi-convex  or  plano-convex. 

E,  pachyclada  has  the  same  characters,  but  is  usually  more 
scabrid.  Sir  J.  D.  Hooker  remarks: — "I  have  many  specimens 
from  N.-W.  India  that  I  do  not  know  whether  to  refer  to 
vulgaris  or  pachyclada.**  The  twigs  of  these  plants  have  a 
terebinthinate  and  astringent  taste,  and  sections  when  magni- 
fied show  the  tissues  to  be  loaded  with  an  inspissated  red  juice. 

Chemical  composition. — Dr.  N.  Nagai  {Tokio  Chem.  8ocietyy 
through  Chem.  ZeiL,  1890,  p.  441)  obtained  the  alkaloid 
Ephedrine   from  the  stem    of   Ephedra  vulgaris  (Ma-oh).     Its 
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composition  is  C»°H'^NO  ;  by  oxidation  the  alkaloid  is  split  into 
benzoic  acid,  monometliylamine  and  oxalic  acid.  Isoepkedrine, 
melting  point  114^0.,  is  obtained  by  heating  ephedrine,  melting 
point  30°C.,  with  hydrochloric  acid  in  a  closed  tube  to  180°C. 
The  constitution  of  ephedrine  is  C^H^CH^  CH  (NHCH^) 
CH^OH,  and  that  of  isoephedrine  is  C^H^CH^C  (OH)  (NH 
CH')  CH^ 

The  hydrochlorate  of  ephedrine  forms  acicular  crystals  which 
are  freely  soluble  in  water.  Mr.  J.  G.  Prebble  (1889)  found 
the  twigs  of  jB.  vulgaris  to  contain  3  per  cent,  of  a  tannin, 
giving  a  whitish  precipitate  with  gelatine  and  acetate  of  lead, 
and  a  greenish  precipitate  with  acetate  of  iron. 


CONIFERS. 

JUNIPERUS  COMMUNIS,  Linn. 

"Fig.— Richard,  Conif.  83,  t.  6;  Reichb.  Ic.  Fl.  Qeitn,, 
t,  535.     Juniper  {£ng.),  Qenevrier  (Fr,), 

Uab, — Western  Himalaya,  Persia.     The  fruit. 

Vernacular. — Hab-el-a'ra'r  (Ind,  Bazars). 

History,  Uses,  &C, — A'ra'r  (^^)  is  a  Persian  word  ; 
the  author  of  the  Btirhan  notices  a  popular  belief  that  the 
Juniper  is  the  enemy  of  the  Date  tree,  and  that  the  two  will 
not  grow  together  in  the  same  place.  Abu  Hanifeh  states  on 
the  authority  of  an  Arab  of  the  people  'of  the  Sarah,  who  are 
possessors  of  the  a'ra'r,  that  it  is  the  same  as  the  Abhal  (the 
latter  name  is  applied  in  modern  Arabic  to  the  Juniper  and 
Savine).  He  adds  that  he  knew  it  in  his  own  country,  and 
afterwards  saw  it  in  the  province  of  Kazween,  cut  for  firewood 
from  the  mountains,  in  the  neighbourhood  of  Ed-Deylem,  and 
that  the  fruit  is  eaten  when  ripe.  J.  communis  is  a  native  of 
Greece,  and  must  therefore  have  been  known  to  the  ancient 
Greeks,  but  there  is  much  difficulty  in  identifying  the  two 
•peciee  of  'oyKtvBU  mentioned  by  Dioscorides.    The  fruit  of  some 
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species  of  Juniper  was,  however,  used  by  Hippocrates  in  certain 
disorders  of  the  womb,  and  Dioscorides  mentions  its  diuretic 
properties,  its  use  in  cough  and  pectoral  affections,  and  also 
its  digestive  properties.  The  ashes  of  the  bark  were  also 
applied  locally  in  certain  skin  affections. 

Ibn  Sina  closely  follows  Dioscorides  and  gives  no  additional 
information  concerning  the  plant.  The  several  kinds  of  Juni- 
per growing  on  the  Himalayas  do  not  appear  to  be  used  medi- 
cinally by  the  Hindus,  and  the  berries  sold  in  the  bazaars  by 
Mahometan  druggists  are  all  imported  from  the  west  via 
Bombay. 

In  modern  medicine  Juniper  is  only  used  as  a  diuretic. 

Description. — Juniper-berries  are  nearly  globular,  about 
^  inch  in  diameter,  dark-purplish,  and  covered  with  a  bluish- 
gray  bloom ;  the  short  stalk  at  the  base  contains  one  or  two 
whorls  of  the  small  scales,  and  the  apex  is  marked  by  three 
radiating  furrows,  which  are  surrounded  by  ridges  enclosing  a 
triangular  space.  The  three,  or  by  abortion  one  or  two,  bony 
seeds  are  ovate  in  shape,  triangular  above,  have  six  to  ten  large 
oil-sacs  on  their  surface,  and  are  imbedded  in  a  brownish 
pulp  which  likewise  contains  oil- cells.  The  berries  have  an 
aromatic  somewhat  balsamic  odour,  and  a  sweet,  terebinthinate, 
bitterish,  and  slightly  acrid  taste. 

Chemical  composition* — Juniper-berries  were  analysed  by 
Trommsdorff  (1822),  Nicole t  (1831),  Steer  (1856),  and  Donath 
(1873).  They  contain  from  ^  to  2^  per  cent,  of  volatile  oil, 
about  -30  per  cent,  of  sugar,  resins  amounting  to  10  per  cent., 
4  of  protein  compounds,  fat,  wax,  formic  and  acetic  acids, 
malates,  and  jumpering  which  is  light-yellow,  slightly  soluble  in 
water,  freely  so  in  alcohol  and  ether,  and  with  a  golden-yellow 
colour  in  ammonia.  Ritthausen  (1877)  obtained  from  juniper- 
berries,  containing  10*77  per  cent,  of  water,  only  14*36  per  cent, 
of  sugar,  8*77  of  ash,  and  31*60  of  cellulose. 

Oil  of  juniper- berries  is  colourless  or  pale  greenish-yellow, 
limpid,  but  on  exposure  rapidly  thickens  and  turns  yellow,  and 
ultimately  reddish-brown,  at  the  same  time  acquiring  an  acid 
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reaction;  the  fresh-distilled  oil  from  old  juniper-berries  isthick- 
ish  and  light-yellow.  Its  specific  gravity  is  about  '870,  but 
varies  between  '85  and  '90;  it  begins  to  boil  at  155^  C.,or,  if 
obtained  from  ripe  berries,  at  205°  C,  (Blanchet),  has  the  peculiar 
odour  of  the  berries  and  a  warm,  aromatic,  somewhat  sweetish 
and  terebinthinate  taste,  shows  a  neutral  reaction  to  test-paper, 
turns  polarized  light  slightly  to  the  left,  and  is  slightly  soluble 
in  alcohol,  forming  with  10  or  12  parts  of  80  per  cent,  alcohol  or 
with  2  or  3  parts  of  officinal  alcohol  a  more  or  less  turbid  solu- 
tion ;  but  it  yields  clear  mixtures  with  carbon  disulphide  in  all 
proportions.  Iodine  dissolves  slowly  in  the  limpid  oil,  but  acts 
more  energetically  upon  the  thickened  oil,  sometimes  producing 
f  ulmination  ;  sulphuric  acid  colours  it  brown  and  red.  Old  oil 
of  juniper  contains  formic  acid,  from  which  it  may  be  freed  by 
sodium  carbonate  and  rectification. 

The  oil  is  a  mixture  of  hydrocarbons  of  the  general  formula 
Qio  jji6^  which  differ  in  their  boiling-point,  a  portion  boiling  at 
282^0.  It  yields  with  hydrochloric  acid  gas  a  liquid 
compound.     {Stille  and  Maisch. ) 


TAXUS  BACCATA,  Linn. 

Fig.—  IFa//.  Tent.  Fl.  Nep.,  L  57 ;  Griff.  Ic.  PL  Asiat.,  376 ; 
Bentl.  and  Trim.,  U  253.    Yew  {Eng.\  If  {Fr.). 

Hab. — Temperate  Himalaya.     The  leaves. 

Vernacular. — TSlispatar  {Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  Talisa-pattra 
or  Talipattra,  Sanskrit  medical  writers  describe  a  drug  which 
has  carminative,  expectorant,  stomachic,  tonic  and  astringent 
properties,  and  is  useful  in  phthisis,  asthma,  bronchitis,  and 
vesical  catarrh  ;  the  powdered  leaves  are  given  with  the  juice  of 
Adhatoaa  Vasica  (vasaka)  and  honey  in  cough,  asthma,  and 
haBmoptysis.  A  confection  called  Talisadya  chuma  is  prepared 
with  Talispattra,  black  pepper,  long  pepper,    ginger,  bamboo- 
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manna,   cardamoms,   cinnamon,  and  sugar,  and  is  used  in   the 
abovementioned    diseases.     The   author    of  the   Burhan,  the 
oldest  Persian  Dictionary,  which  contains  a  large   collection  of 
Pahlavi  words,    mentions   the   same  drug  under  the  name  of 
Tdlisfar,  and  states  that  this  name  was  applied  by  the  Greeks  to 
the  leaf  of  the  Indian  Olive,  or,  according  to  some,  to  its  root- 
bark.     Ibn  Sina  speaks  of  it  as  an  Indian  bark,  and  describes 
its  properties  in   the  same  manner   as  the  Sanskrit  writers ;  he 
states  that   Galen  considers  it  to  be  possessed  of  hot  and   cold 
properties  in  equal  proportion,  but  that  others  say  it  is  hot  and 
dry.     Yahia  bin  Isa,  the  author  of  the  Minhdj,  considers  Talisf ar 
to  be  the   leaf  of  the   Indian  OKve ;  Ibn  Baitar  thinks   that  it 
is   Mace.     Haji  Zein-el-attar  identifies  it  with  the  i^f^fp  of  the 
Greeks,  and  says  it  is  the  root-bark  of  the  Indian  Olive,  a  bark 
thicker  than  China  cinnamon  and  harder  and  of  a  darker  colour, 
very    astringent  and  slightly  aromatic.     The   author  of   the 
Makhzan-el-Adiciya     mentions   the  drug  in   two  places,    and 
identifies  it   incorrectly  with  the  Zaniab  of  the  Arabs ;  he  also 
appears  to  confound  it  with  Hydrocotyle  asiatica.     Speaking  of 
Zarnab,  he  says,  "  it  is  also  called  Bijl-el-jardd  ( locust's  foot) .    In 
Hindi  it  is  brahmi,barambhi and  sapniy  and  one  kind  of  it  is  called 
Manduparni  and  barahmi,  and  the  plant  is  called  Talis,  and  the 
leaves,  which  are  the  same  as  Zarnab,  are  called   Tdlispatr,     It 
is  a  plant  with  leaves  broader  than  those  of  Satar-i-ban,  of  a 
yellowish  colour,  and  scented  like  a  citron ;  the  flower  is  yellow, 
and  the  plant  is  less  than  a  cubit  in  height,  with  a  quadrangular 
hollow   stem ;  it  has  a  pungent  taste,  and  retains  its  properties 
four  years.     It  grows  in  the  hills  of  Fars,  and  is  called  Sarv-t- 
Turkistdni;  it  is  also  found  in  Hindustan  and  Bengal.  *  •  ♦  * 
It  is  hot  and  dry  in  the  second   degree,  and  has  stimulant, 
astringent,  stomachic,  pectoral  and  digestive  properties  similar 
to  cinnamon;  the   fresh  juice  is  intoxicating;  mixed  with  oil  of 
roses  or  violets  and  introduced  into  the  ear  it  cures  cold  headache. 
Substitutes,  double  the  quantity  of  cinnamon,  cubebs,  cassia,  or 
cardamoms,****"  Again,  speaking  of   TAlisfar*    an  article 

*  Under  this  Dame  Royle  obtained  the  leaves  of  Rhododendron  lepidotum, 
which  are  highly  aromatic.     {Antiq.  oj  Hind.  Med,,  p.  91.) 
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described  as  one  concerning  the  identity  of  which  there  is  much 
difference  of  opinion,  the  author  of  the  Makhzan  says,  ''perhaps 
it  is  the  same  as  Zarnab,  which  is  called  Talis  in  Hindi,  and 
which  is  the  narrow  leaf  of  a  iree  of  a  dusty  colour ^  externally  and 
internally  yellow.**  If  we  turn  to  the  older  Arabian  writers^  we 
find  that  we  have  no  reason  to  identify  Zarnab  with  Talisapattra ; 
they  say  that  it  is  a  certain  perfume  or  certain  sweet- smelling 
tree  {Kamm),  or  a  species  of  sweet-smelling  plant  [Sihah)  ;  it 
consists  of  slender  round  twigs,  between  the  thickness  of  large 
needles  and  of  writing  reeds,  black  inclining  to  yellowness,  not 
having  much  taste  or  odour,  what  odour  it  has,  being  of  a 
fragrant  kind  like  citron.  (Ibn  tiina,  Book  II.)  According  to 
the  Turkish  Kamus,  it  is  the  leaf  of  a  sweet-smelling  plant 
called  ol^^Jd-j  (locust's  foot).  Sprengel  thought  it  was 
Salix  JEgyptiaca.  (Confer.  Hist.  rei.  herb.,  T.  II.,  p.  270.) 
Zarnab  is  of  the  measure  Jl*»  and  is  a  genuine  Arabic  word. 
A  rajiz  says — 

"  O  with  my  father  thou  shouldst  be  ramovied,  and  thy  mouth, 
that  is  cool  and  sweet,  as  though  Zarnab  were  sprinkled  upon 
it.''     (Sihah,) 

In     the     tradition     of      TJmm     Zara,     where     it     is     said 
i-*jjj  ^j  ^y  I J  v^j  I  ,jN»x  ^jN.*J  I  *'  the  feel  is  the  feel  of  a  hare, 

and  the  odour  is  the  odour  of  Zarnab,"  Ibn  el  Ath(r,  author  of 
the  Nihayehf  says  that  it  signifies  saffron  (Madd-el-kamus). 
Ainslie  (ii.,  407)  considers  Talispatar  to  be  the  leaves  and  twigs 
of  Flacourtia  cataphracta,  Roxb.  Dr.  U.  C.  Dutt,  in  his  Hindu 
Materia  Medica,  states  that  the  Tfilispatar  of  the  Calcutta  shops 
consists  of  the  leaves  and  twigs  of  Abies  Webbiana^  Lindl.* 
Dr.  Moidfn  Sheriff  gives  the  name  of  Talishapatri  to  the 
leaves  of  Cinnamomum  Tamala,  Nees.  It  would  appear, 
therefore,  that  it  is  uncertain  at  the  present  time  what 
the  Tdlisapattra  of  Sanskrit  writers  is,  and  that  in  different 
parts  of  the  country  various  drugs  are  used  as  substitutes 
for  it. 

*  Webb's  or  purple«coned  fir. 
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All  the  samples  of  the  drug  which  we  have  obtained  from 
Bengal,  Northern,  Western  and  Southern  India  have  consisted 
of  the  leafy  twigs  of  the  yew  chopped  in  lengths  of  from  one 
to  two  inches. 

The  yew  was  known  to  the  Greeks  and  Romans  as  a  poisonoue? 
plant.*  Modem  enquiry  has  shown  that  the  leaves  and  seeds 
are  poisonous,  but  not  the  red  pulp  surrounding  the  latter. 
The  leaves  have,  however,  been  recommended  in  doses  of 
from  1  to  5  grains  in  epilepsy  and  other  spasmodic  affections. 
As  an  abortive  they  have  been  often  administered,  and  have 
generally  proved  fatal  to  the  woman,  without  causing  the  expul- 
sion of  the  foetus.  Moderate  doses  given  to  animals  occasion 
hurried  breathing  and  palpitation  of  the  heart,  followed  by 
recovery,  and  larger  doses  produce  a  similar  effect  followed  by 
death  from  syncope.  Very  large  doses  appear  to  produce  death 
by  syncope  without  pain  or  spasm.  According  to  Borcher's 
(1876)  experiments,  taxine  reduces  the  pulse  and  respirations 
and  causes  convulsions,  with  fatal  asphyxia.  (Husemann.) 
After  death  the  evidences  of  gastro-intestinal  inflammation 
have  generally  been  slight,  the  heart  w^as  usually  empty,  the 
kidneys  strongly  congested,  and  the  blood  less  coagulated  than 
usual.  The  effects  produced  upon  man  by  poisonous  doses  of 
yew  resemble  those  above  mentioned  as  occurring  in  animals : 
after  large  doses  the  nervous  irritation,  exhaustion  and  gastric 
disturbance  may  be  very  trifling,  the  patient  dying  by 
syncope. 

Description. — The  drug  consists  of  the  small  branches 
of  the  tree  with  their  linear-lanceolate,  narrow,  rigid  veinless 
leaves  cut  up  into  short  length  (1  to  2  inches).  The  male 
flowers  are  to  be  found  upon  some  of  the  sprigs,  and  resemble 
those  of  the  common  yew.  The  wood  of  the  larger  stems  is 
that  of  a  yew,  and  not  of  a  pine. 

Chemical  co;wj30St^to;?.— Statements  have  been  made  at  differ- 
ent times  as  to  the  presence  in  the  leaves  and  fruit  of  the  yew 
(Taxtis  haccata)  of  an  alkaloidal  principle.     In  1876   (Phaf^n. 
*  ro|or  and  cr/iiXaf  Dios.  4,  80 ;  Plin.  16,  20. 
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Joum.y  [3],  vii.,  894)>  Marm^  described  a  crystalline  alkaloid 
that  he  had  separated  from  the  leaves  and  fruit,  which  he 
named  ^^taxine/*  and  spoke  of  as  being  poisonous.  It  was 
obtained  by  treating  an  ethereal  extract  of  the  leaves  and 
fruit  with  water  acidulated  with  sulphuric  acid  and  precipitat- 
ing this  solution  with  ammonia.  Messrs.  Hilger  and  Brande 
report  (Berichte^  xxiii.,  464)  that,  working  on  the  leaves  in  the 
same  way,  they  have  separated  an  alkaloid,  which  they  failed 
to  crystallize.  This  taxine  melted  at  82^  C,  and  when  heated 
in  a  glass  tube  gave  off  white  fumes  that  condensed  on  the 
colder  parts  of  the  tube  to  oil-like  drops  that  solidified  on 
cooling,  at  the  same  time  a  characteristic  aromatic  odour  was 
evolved.  It  dissolved  in  water  in  traces  only,  freely  in  alcohol 
and  ether,  with  more  difficulty  in  chloroform,  and  was  insoluble 
in  benzol.  It  was  coloured  intense  purple-red  by  concentrated 
sulphuric  acid  and  intense  red- violet  by  Frohde's  reagent,  and 
gave  yellowish  precipitates  with  the  ordinary  alkaloidal 
reagents,  and  white  precipitates,  insoluble  in  excess,  with 
the  fixed  alkalies  and  ammonia.  The  salts  of  taxine  are 
mostly  readily  soluble  in  water,  but  only  the  hydrochloride 
was  obtained  well  crystallized,  and  this  by  passing  a  current 
of  hydrochloric  acid  gas  into  a  solution  of  the  alkaloid  in 
anhydrous  ether.  Analysis  of  taxine  gave  results  correspond- 
ing with  the  formula  C^^H^^O^^N,  and  its  behaviour  with  ethyl 
iodide  indicated  that  it  is  a  nitrile  base.  The  authors  do  not 
seem  to  have  occupied  themselves  with  the  physiological  action 
of  taxine.     (Pharm.  Jaum.,  Mar,  29,  1890.) 

Towicology. — No  cases  of  poisoning  by  this  plant  have  been 
recorded  in  India,  but  considering  its  common  use  as  a  drug 
throughout  the  country,  we  cannot  help  suspecting  that  such 
accidents  must  have  happened,  especially  as  the  native  doctors 
do  not  appear  to  be  aware  of  its  poisonous  properties.  Several 
cases  of  poisoning  by  yew  have  occurred  in  England,  most  of 
which  have  ended  fatally.  The  prominent  symptoms  were 
vomiting  followed  by  narcotism,  with,  in  some  cases,  convulsions 
and  dilated  pupils,  respiration  slowed;  death  usually  by 
asphyxia,  due  to  paralysis  of  the  respiratory  muscles. 
Ill— 46 
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PINUS  LONGIFOLIA,  Boxb. 

Fig. — Eoyle  III,  t  85,  /.  1 ;  OHff.  Ic.  PL  Asiat,  tt  369, 
370. 

Hab* — Outer  Himalayan  Ranges.    The  turpentine. 

Vernacular. — Saral,  Chir  (Hind,).  The  turpentine,  Ganda- 
biroja  (Ind.  Bazars). 

History,  Uses,  &C. — The  wood,  in  Sanskrit  Sarala, 
and  the  turpentine  Sarala-drava,  are  mentioned  as  medicinal 
in  Sanskrit  works ;  plasters,  ointments,  and  pastiles  for  fumi- 
gations are  directed  to  be  made  from  the  turpentine.  The  latter, 
under  the  name  of  Ganda-biroja,  or,  more  correctly,  Gandah- 
birozah,  is  found  in  all  the  Indian  bazars,  and  appears  to  hare  all 
the  properties  of  ordinary  turpentine,  though  differing  from  it 
in  odour.  It  is  chiefly  used  as  a  pectoral  plaster  like  the  pitch 
plaster  of  Europe,  but  it  has  also  a  reputation  in  veterinary 
practice  as  a  remedy  for  mange.  The  Vaids  obtain  from  it  by 
distillation  without  water  a  limpid  sherry-coloured  oil  having 
the  peculiar  odour  of  the  drug,  which  they  call  KJianno  oil  in 
the  Deccan;  it  is  in  much  repute  as  a  remedy  for  gleet  or 
long-standing  gonorrhcca. 

Collection. — The  Chir  Pine,  which  is  a  large  tree  of  Afghan- 
istan and  the  North- West  Himalayas,  is  the  chief  source  of 
this  turpentine.  Atkinson,  who  describes  its  collection  in 
Gurhwal  and  Kumaon,  says  that  it  is  there  called  Birja  and 
Liaha  or  Lanm*  and  that  there  are  two  kinds  collected,  rts., 
the  natural  exudation  and  Bakhar-hirjayf  which  is  obtained  by 
making  incisions  in  the  sap-wood.  The  yield  of  a  tree  thus 
treated  is  said  to  be  from  10  to  20  lbs.  the  first  year,  and  about 
one-third  the  quantity  the  second  year,  after  which  the  tree 
either  dies  or  is  blown  down.     (Atkinson,  Brandts,) 

*  t^PETT  ^^»  Illit.  Idsba;  any  viscous  exudation  of  plants, 
t  ^TTWty,  ^\Wt  or  ^^ar  ^^  enclosure,  house,  chamber.     An  alhision  to 
the  small  chamber  cut  in  the  tree  to  receive  the  turpentine. 
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Description. — Gandah-birozah  is  a  dirty-white  opaque 
substance,  of  soft  and  sticky  consistence,  having  a  strong  and 
peculiar  odour,  more  aromatic  than  that  of  common  turpentine ; 
the  leaves  of  some  tree,  which  have  evidently  been  used  in 
collecting  the  turpentine,  are  usually  found  mixed  with  it  in 
considerable  quantity. 

Chemical  composition. — 56  lbs.  of  the  crude  drug  distilled 
with  water  yielded  8  lbs.  of  a  colourless  limpid  oil,  having  the 
peculiar  odour  of  Gandah-birozah.  The  resin  remaining  in  the 
still  was  of  a  dull  brown  colour;  after  straining  to  remove 
impurities  it  was  stirred  with  a  small  quantity  of  boiling  water 
until  hard,  and  afforded  a  very  fair  substitute  for  Burgundy 
Pitch,  weighing  43  lbs. 

The  oil,  according  to  Lyon,  has  a  specific  gravity  of  '875  at 
82°F.;it  commences- to  boil  at  about  310°  F.,  and  is  dextro- 
rotatory. 

Pinus  Khasyana,  the  Khasya  Pine  of  Assam,  yields  a 
fine  quality  of  turpentine.  A  full-grown  tree  gives  as  much  as 
68  lbs.  of  cfude  resin  a  year.  The  oil  is  very  pure,  and  Dr. 
Armstrong  in  1881,  reported  that  it  had  the  greatest  amount 
of  action  on  polarized  light  of  any  coniferous  oil  of  turpentine 
he  had  examined. 

Pinus  Gerardiana,  Wall.  Lamb.  Pin.  Ed.  a,  ^.  ?»; 
RoyU  III  353,  t.  85,  /.  2;  Ckgh&rn  Pines  o/N.-W.  Htmal.,  t.  4, 
a  native  of  Afghanistan  and  Persia,  yields  the  pine-nuts  which 
are  sold  in  the  Indian  bazars  under  the  name  of  CMlghozeh,  and 
are  described  in  Mohometan  medical  works  under  the  Arabic 
name  of  Hab-el'Sanni^hm'-el-kibdr.  In  Persia  the  tree  is  called 
8u8  (u->-»)  and  in  Afghanistan  C/iil  and  Zan-ghozeh.  Aitchison 
{Notes  on  Prod,  of  W.  Afghanidan  and  N.-E.  Persia,  p.  152) 
states  that  the  seeds  are  one  of  the  great  trade  products, 
exported  from  the  district  of  Kost  and  the  Kuram  Valley  to 
India ;  they  have  stimulating  properties,  and  are  considered 
useful  in  chronic  rheumatic  ailections,  and  as  an  aphrodisiac. 
They  are  usually  administered  pounded  with  honey,  in  the  f ornx 
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of  a  confection;  they  are  of  a  brown  colour^  about  one 
inch  in  lengthy  and  have  an  oleaginous  and  terebinthinate 
flavour. 

Church,  "  Food  Grains  of  India/*  found  the  percentage 
composition  of  the  seeds  to  be  Water  8*7,  Albuminoids  13'6, 
Starch  22-5,  Oil  51'3,  Fibre  0-9,  and  Ash  30. 

CEDRUS   LIBANI,  BarreL  var.  Deodara. 

Fig. — Hook,/.  Nat.  Hist.  Reif.  ii.,  i.  1-3;  Fot'bes,  Pinet. 
WoK,  L  48,  49;  Gnff.  Ic.  PL  Asiat,  t.  364. 

Hab. — N.-W.  Himalaya.     The  wood. 
Vernacular. — Deod&r-ki-lakri  (Ifid.  Bazars). 

History^  Uses,  &C, — This  tree,  in  Sanskrit  Devadiru, 
Suraddru,  Suradruma  "tree  of  the  gods/^  yields  the  Bhadra* 
kashtha ''auspicious  wood/'  Sneha-viddha  "impregnated  with 
oil/'  which  is  used  as  a  carminative,  diaphoretic,  and  diuretic  by 
the  Hindu  physicians  in  fever,  flatulence,  inflammation,  dropsy, 
urinary  diseases,  &o.  It  is  chiefly  used  in  combination  with 
other  medicines,  as  in  the  following  diuretic  mixture: — Take  of 
DevadSru  wood^  root  of  Morula  jyterygosperma  (Sigru),  and 
Achyrantes  aspera  (Apamarga),  one  drachm  each  and  reduce  to  a 
paste  with  cow's  urine.  To  be  given  in  ascites,  (Chakradatta.) 
The  wood  is  also  ground  to  a  paste  with  water  and  applied  to  the 
temples  to  relieve  headache.  A  tar  (Kilan-ka-tel)  made  by 
destructive  distillation  of  the  wood  is  a  favourite  remedy  for 
skin  diseases  in  Northern  Indian  it  is  given  internally  in  doses 
of  about  one  drachm,  and  also  applied  locally.  From  the 
Sanskrit  name  Devad^ru  of  this  wood,  it  must  not  be  confounded 
with  the  wood  of  Erythroxyhn  monogynum,  known  in  Tamil  as 
Devadarum,  and  which,  on  account  of  its  odour,  is  called  "Bastard 
Sandal."  0.  libani  is  the  Deoddr  of  Ibn  Sina,  who  states  that 
it  is  called  Sanihar-el-hindi,  and  is  useful  in  rheumatism,  piles, 
palsy,  epilepsy,  gravel  in  the  kidneys  or  bladder  and  prolapsus 
ani.     H6ji    Zein-el-Att5r    states    that    its   juice    is  used  in 
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Harrdn  (Afghanistan)  to  tan  leather  (he  doubtless  alludes  to  the 
tar  which  is  used  in  the  Punjab  to  dress  the  inflated  skins  used 
for  crossing  rivers). 

Description. — The  wood  sold  in  the  bazars  is  of  a  light 
yellowish-brown  colour,  very  heavy,  and  in  thin  sections  trans* 
lucent,  owing  to  the  large  proportion  of  turpentine  contained  in 
it.     It  has  an  agreeable  terebinthinate  odour. 

Preparation  of  the  tar. — First,  an  earthen  vessel  {ghara),  with 
a  wide  mouth,  and  capable  of  containing  about  4  seers,  is  sunk 
in  the  ground.  Next,  a  large  ghara  of  about  12  seers'  capacity 
is  taken,  and  three  small  holes  are  drilled  in  its  underside ; 
it  is  ^hen  filled  with  scraps  of  the  wood,  and  over  its  mouth 
another  smaller  jar  is  placed,  and  kept  there  by  a  luting  of 
clay  J  and  then  both  the  jara  are  smeared  over  with  a  coating 
of  day.  These  two  jars  thus  stuck  together  are  next  set  on  tho 
mouth  of  the  receiver  sunk  into  the  ground,  and  the  joint  is 
made  tight  by  clay.  Firewood  is  now  heaped  round  the 
apparatus  and  lighted,,  and  kept  burning  from  four  to  eight 
hours.  The  jars  are  then  separated  and  the  tar  removed. 
One  seer  (2  pounds)  of  wood  yields  about  2*6  chittaks  (5^ 
ounces)  of  tar.     (Baden-Paicelly  Punjab  Prod.) 

Chemical  composition^ — An  alcoholic  extract  of  the  wood  was. 
spontaneously  evaporated  to  dryness  by  exposure  to  air,  and  the 
extract  agitated  with  petroleum  ether,  and  the  insoluble  residue 
treated  with  caustic  soda  and  agitated  with  ether. 

The  petroleum  ether  extract  on  spontaneous  evaporation  left 
a  transparent,  pale  yellow  varnish-like  residue,  with  a  very 
fragrant  tei-ebinthinate  odour,  which  became  hard  on  exposure 
in  thin  layers,  but  preserved  a  perfect  transparency.  This, 
extract  was  treated  with  aqueous  caustic  potash  and  agitated 
with  ether.  The  mixture  after  standing  separated  into  three 
layers.  The  lowest  stratum  was  of  a  reddish  yellow  colour,  the 
middle  darker  in  colour,  and  the  small  amoimt  which  floated 
above  the  ether  of  a  bright  light  yellow  tint.  The  ethereal 
layer  on  spontaneous  evaporation^  left  a  satiny  mass  of  fragrant 
odour,  which,  on  microscopic  examination,  consisted  of  interlaced 
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needles  and  narrow  plates.  On  ignition  an  alkaline  ash 
was  left.  In  sulphuric  acid  it  dissolved  with  a  yellow  colour, 
no  change  being  induced  by  the  addition  of  nitric  acid  to  the 
solution  or  hydrochloric  acid  and  phenol.  In  order  to  obtain 
this  resin  acid  in  a  free  state,  an  ethereal  solution  of  the  potash 
salt  was  agitated  with  dilute  sulphuric  add.  On  spontaneous 
evaporation  of  the  ether,  the  acid  was  left  as  a  transparent 
varnish. 

The  middle  layer  mentioned  above  appeared  to  consist  of  a 
concentrated  solution  of  the  potash  salt  of  the  resin  acid  ;  the 
potash  salt  not  being  very  readily  soluble  in  ether.  The 
aqueous  stratiun  was  treated  with  sulphuric  acid  and  agitated 
with  ether,  the  ethereal  extract  was  yellow,  and  had  a  slight 
odour  not  unlike  that  of  valeric  acid. 

That  portion  of  the  original  alcoholic  extract  insoluble  in 
petroleum  ether,  was  now  agitated  with  ether  and  aqueous 
potash.  The  ether  left  on  spontaneous  evaporation  a  transparent 
yellow  extract,  insoluble  in  water ;  soluble  in  alcohol  with 
neutral  reaction,  and  possessing  a  marked  bitter  taste.  Sulphuric 
acid  coloured  the  extract  a  bistre-red.  The  potash  solution  was 
mixed  with  sulphuric  acid  and  agitated  with  ether ;  during 
agitation  dark  reddish  flocks  separated,  which  were  insoluble  in 
ether  even  after  prolonged  agitation.  The  ethereal  solution 
left  a  yellow  transparent  residue.  In  alcohol  the  extract  was 
soluble  with  bitter  taste  and  acid  reaction.  In  concentrated 
sulphuric  acid  it  dissolved  with  a  dark-red  colour,  the  addition 
of  concentrated  hydrochloric  acid  afforded  a  colour  of  crushed 
strawberries,  which  became  of  a  reddish  violet  on  the  addition 
of  phenol.  In  aqueous  potash  the  extract  dissolved  with  a  bright 
yellow  coloration.  Ferric  chloride  added  to  an  alcoholic  solu- 
tion gave  a  dirty  brown  coloration.  The  flocks  insoluble  in 
ether  were  of  a  reddish- brown  colour,  brittle  when  dry,  without 
bitterness  in  an  alcoholic  solution,  acid  in  reaction,  and  affording 
similar  reactions  with  sulphuric  and  hydrochloric  acids  and 
phenol,  and  ferric  chloride  and  caustic  potash,  to  the  resin 
soluble  in  ether. 
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CYCADACEiE. 

CYCAS  CIRCINALIS,  Linn. 

Fig.—Rlckardy  Conif,,  t  24—26;  BoL  Mag.y  t.  2826  and 
2827;  Rheed^,  Hort  Mai.  in.,  9,  t.  13—21. 

Hab. — Malabar  Coast,  Dry  Hills  in  W.  Madras.  Male 
bracts  and  flour. 

Vernacular, — Jungli-madan-mast-ka-pliul  {Hind.),  Madana- 
kama-pu,  Kamappu,  Chanang  kay  (Tarn,),  Rinbadam,  Todda- 
paha   Eentha  kay  (Mai.),  MalabSri-supari  {Mar.). 

History,  Uses,  &C. — The  male  bracts  of  this  tree  are 
used  in  Southern  India  as  a  narcotic,  and  are  considered  to  be 
similar  in  medicinal  action  to  the  flowers  of  Stereospermum  ma- 
veolens.  Both  drugs  are  termed  Madana-kama-pu  or  flowers  of 
Kama,  and  are  said  to  contain  a  property  that  intoxicates 
insects  that  rest  upon  them.  The  bracts  are  powdered  up  with 
other  substances  and  made  into  a  confection  as  an  aphrodisiac. 
Flour  is  made  from  this  tree  both  from  the  stem  and  the  nuts. 
In  Malabar  the  nuts  are  collected  and  dried  for  a  month  in  the 
sun,  beaten  in  a  mortar,  and  the  kernels  form  a  flour  which 
is  called  Indum  Podi.  It  is  reckoned  superior  to  the  flour  of 
Caryota,  but  inferior  to  rice,  and  is  only  eaten  by  the  hiU-tribes, 
and  by  the  poorer  classes,  who,  from  July  to  September,  when 
rice  is  scarce,  are  in  danger  of  perishing.  It  has  often  been 
confounded  with  true  sago.  Rheede  states  that  the  fruit 
bearing  cone  reduced  to  a  poultice  and  applied  to  the  loins 
removes  nephritic  pains. 

Description. — The  bracts  as  sold  in  the  bazar  are  of  the 
shape  of  a  spear  head,  two  inches  long  by  half  an  inch  broad, 
clothed  at  the  back  with  much  fulvous  down.  A  subulate 
incurved  point  rises  from  the  exterior  upper  angle  of  each  of 
the  scales.  When  the  strobile  first  appears,  they  are  closely 
pressed  together  like  the  germs  in  the  pineapple,  but  as  it 
lengthens  by  age,  they  becomp  detached  from  each  other. 
Filaments  none ;  the  anthers  entirely  covering  the  under  surface 
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of  the  scales,  one-celled,  two-valved,  opening  round  the  apex 
on  discharging  the  pollen.  The  starch  of  the  pith  resembles 
that  of  sago  under  the  microscope. 

Chemical  composition, — The  bracts  or  scales  contain,  in  a 
dried  state,  much  albuminous  and  mucilaginous  matter  soluble 
in  water,  but  no  alkaloid  or  other  principle  that  would  account 
for  its  reputed  narcotic  action. 


ORCHIDEiE. 

ORCHIS  L ATI FOLI A,  £»nn. 

Fig.—jpV.  Br.  924;  Engl  BoL  33.,  L  2308;  Reichb.  PI, 
Oenn,  xiii.,  t.  50.     Marsh  Palmate  Orchis  (Eng,). 

Hab, — Persia,  Afghanistan,  Nepal,  Cashmere,  and  Europe. 
ORCHIS  LAXIFLORA,  Lam. 

Fig, — P  Boiss.  FL  Orient.  f\,  p.  71, 

JJab, — Persia  and  Afghanistan.     The  tubers, 

F^r«ac»far. —Salab-misri,  Salap-misri  (Hind,),  Shala-mishiri 
(Tarn.),  Sfila-misiri  {TeL),  SdLi-mishri  {MaL),  Chdle-michhri 
{Beng.),  Salama-misri  {Mar.y  Guz,). 

History,  Uses,  &C. — Theophrastus  (P.  H.  ix.,  19),  and 
Dioscorides  (iii.,  132,  133,  134,  135),  mention  several  tuberous 
roots  which  were  used  by  the  Greeks  under  the  names  of  Orchis 
or  Serapias  and  Satyrion.  It  is  not  known  exactly  what  all  of 
these  were,  but  it  is  certain  that  some  of  them  were  the  tubers 
of  different  species  of  Orchis.  Opxis  is  described  by  the  ancients 
as  having  a  twofold  root,  formed  of  tuberosities  which  resemble 
the  testes  in  appearance.  The  larger  of  these  tuberosities,  or, 
as  some  say,  the  harder  of  the  two,  taken  in  water,  was  thought 
to  be  provocative  of  lust ;  while  the  smaller,  or,  according  to 
some,  the  softer  one,  taken  in  goat's  milk,  was  considered  to  be 


^nitaplirodisiac.  The  tubers  were  also  used  as  a  remedy  for 
ulcerations  of  the  mouth  and  pituitous  discharges  from  the 
ehest,  and  were  taken  in  wine  as  an  astringent. 

Mahometan  physicians  describe  Orchis  tubers  under  the  name 
of  Khusyu-uth-thalab  (or  salab),  "  foxes'  testicles/'  and  state  that 
the  odour  of  them,  when  fresh,  resembles  that  of  semen  homintSy 
and  that  they  have  an  aphrodisiac  effect  if  clasped  in  the  hand. 
The  dried  tubers  have  a  great  reputation  in  the  East  as  a  nervine 
tonic  and  restorative,  and  are. much  prescribed  in  paralytic 
affections.  It  was  formerly  supposed  that  Oriental  Salop  was 
t)btained  from  certain  species  of  Eulophia,  but  the  tubers  of 
these  plants  have  no  resemblance  to  the  commercial  article,  and 
Aitchison  has  now  established  the  fact  that  the  two  plants 
placed  at  the  head  of  this  article  yield  the  bulk  of  the  Persian 
salep.  Eulophia  campestris,  Wall.,  is,  however,  used  locally  in 
Northern  India  as  a  substitute  for  salep. 

In  Southern  India  the  tubers  of  several  species  of  Habenaria 
and  Orchis  are  collected  by  people  in  the  hilly  districts  and 
sold  locally  as  salep,  but  they  are  usually  small  and  variable 
i»  appearance. 

Salep  is  now  regarded  in  Europe  as  very  nutritious;  it  tends 
to  confine  the  bowels,  and  is,  therefore,  a  useful  article  of  diet 
for  those  who  suffer  from  diarrhoea. 

The  mucilage  is  prepared  by  first  macerating  powdered  salep 
in  cold  water,  and  gradually  adding  boiling  water,  with  stirrings 
in  the  proportion  of  5  grains  of  salep  to  the  ounce.  Instead 
of  Water,  milk  or  some  animal  broth  may  be  used,  fc'alep 
jelly  may  be  made  as  follows  :  Rub  60  grains  of  powdered 
salep  with  water  in  a  mortar  until  it  has  swollen  to  four  times 
its  original  bulk;  then  add  gradually,  and  with  constant 
stirring,  16  ounces  of  boiling  water,  and  boil  down  to  8  ounces. 

Ainslie  states  that  salep  has  the  property  of  depriving  salt* 
Water  of  its  salt  taste. 

Description. — Oriental  salep  is  of  two  kinds,  palmate 
and  ovoid ;  the  former,  which  was  once  known  in  Europe  as 
liiKfix  palmce  ChrUtiy  is  very  highly  Cbteoraed  by  the  rersians^ 
111.— 40 
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especially  if  of  large  size.  The  ovoid  tubers  are  from  1  to  1^ 
inches  in  length,  and,  if  of  good  quality,  have  a  creamy  white 
colour,  or  are  somewhat  translucent  and  of  a  homy  texture* 
They  have  hardly  any  odour  and  an  insipid  mucilaginous  taste. 
The  tubers  should  be  plump  and  not  wrinkled.  When  magni- 
fied, the  bulk  of  the  tuber  is  seen  to  consist  of  a  parenchyme, 
the  cells  of  which  contain  either  mucilage,  or  starch  altered  by 
heat ;  it  is  traversed  by  small  fibro- vascular  bundles. 

Chemical  composition, — The  most  important  constituent  of 
salep  is  a  sort-of  mucilage,  the  proportion  of  which,  according  to 
DragendorfE  (1865),  amounts  to  48  per  cent. ;  but  it  is,  doubtless, 
subject  to  great  variation.  Salep  yields  this  mucilage  to  cold 
water,  forming  a  solution  which  is  turned  blue  by  iodine,  and 
mixes  clearly  with  neutral  acetate  of  lead  like  gum  arabic.  On 
addition  of  ammonia,  an  abundant  precipitate  is  formed.  Muci- 
lage of  salep  precipitated  by  alcohol  and  then  dried,  is  coloured 
violet  or  blue,  if  moistened  with  a  solution  of  iodine  in  iodide 
of  potassium.  The  dry  mucilage  is  readily  soluble  in  ammo- 
niacal  solution  of  oxide  of  copper  ;  when  boiled  with  nitric  acid, 
oxalic,  but  not  mucic,  acid  is  produced.  In  these  two  re'spects, 
the  mucilage  of  salep  agrees  with  cellulose,  rather  than  with 
gum  arabic.  In  the  large  cells  in  which  it  is  contained,  it  does 
not  exhibit  any  stratification,  so  that  its  formation  does  not 
appear  due  to  a  metamorphosis  of  the  cell-wall  itself.  Mucilage 
of  salep  contains  some  nitrogen  and  inorganic  matter,  of  which  it 
is  with  difficulty  deprived  by  repeated  precipitation  by  alcohol. 

It  is  to  the  mucilage  just  described  that  salep  chiefly  owes 
its  power  of  forming  with  even  40  parts  of  water  a  thick  jelly, 
which  becomes  still  thicker  on  addition  of  magnesia  or  borax. 
The  starch,  however,  assists  in  the  formation  of  this  jelly ;  yet 
its  amount  is  very  small,  or  even  nil  in  the  tuber  bearing  the 
flowering  stem,  whereas  the  young  lateral  tuber  abounds  in  it. 
The  starch  so  deposited  is  evidently  consumed  in  the  subsequent 
period  of  vegetation,  thus  explaining  the  fact  that  tubers  are 
found  the  decoction  of  which  is  not  rendered  blue  by  iodine. 
Salep  contains  also  sugar  and  albumin,  and,  when  fresh,  a  trace 
of  volatile  oil.     Dried  at  110°  C,  it  yields  2  per  cent,  of  ash. 
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oonsisting  chiefly  of  phosphates  and  chlorides  of  potassium  and 
calcium.  {Fharmacographia^  Gans  and  Tollens  have  tested 
the  oxidation  products,  and  in  Annales,  249,  245  {J,  Chem,  Soc, 
May  1889),  they  report  :  "  On  oxidation  salep  yields  saccharic 
acid,  but  no  mucic  acid.  No  furfuraldehyde  is  obtained  by 
distilling  salep  syrup  with  dilute  acids.  With  phenylhydrazine 
and  sodium  acetate  it  forms  a  precipitate  which  can  be  sepa- 
rated by  crystallization  from  the  phenylhydrazine  compounds  of 
dextrose  and  mannose,  results  which  show  that  the  syrup  con- 
tains dextrose  and  mannose,  but  neither  galactose  nor  arabinose/' 

Oommerce. — In  Eastern  markets  salep  is  classed  as  palmate 
and  non-palmate.  The  former  kind  only  appears  in  small 
quantities,  and  is  much  more  highly  valued  than  the  latter ;  in 
Persia  it  ia called  Panjeh^i-adlaby  or  "  hand  salab,'^  a  name  which 
is  corrupted  into  Punj&bi  in  India.  The  ordinary  salep  of 
commerce  is  known  as  Abmhaheri  or  lasanit/a,  "  garlic-like*' ;  it 
sells  at  Bs.  30  to  3&  per  maund  of  41  lbs.,  according  to  quality, 
whilst  the  palmate  variety  fetches  fancy  prices ;  if  very  fine 
and  white,  from  5  to  10  rupees  per  lb.  may  be  asked  for  it. 

The  salep  of  Madras  is  largely  supplied  from  the  Nilgiris, 
where  it  is  collected  by  the  Todas  and  other  hill  tribes.  The 
tubers  are  boiled  in  water,  and  then  dried  in  the  sun  until  quite 
hard,  and  are  sent  into  the  market  in  coarse  bags  containing 
five  maunds.  In  Ootacamund  this  salep  sells  for  Rs.  5  to  Rs.  6' 
a  maund  of  25  lbs.,  and  in  Madras  it  realizes  about  twice  the 
price.  Mahomedans  all  over  Southern  India  use  this  salep  for 
making  conjees  and  the  sweetmeat  hulwa. 

Imitation  salep  is  largely  manufactured  in  India;  it  is  known 
as  Banawati  aahh  or  satam^  and  is  said  to  be  made  of  pounded 
potatoes  and  gum. 

EULOPHIA  VIRENS,  Br. 

Fig. — Bot  Beg.,  t,  673;  Wight  Jc,  t.  913;  Bot  Mag., 
i.  5579 ;  Boxb.  Car.  PL  i.,  t.  38 ;  Bheede,  HorL  Mai.  xii.,  U.  25^ 
26. 

Hab.-— Bengal  and  Deccan  Peninsula. 
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EULOPHIA  CAMPESTRIS,  Walt: 

Hab. — Plains  of  India,  Punjab,  Oudh,  Bengal,  and 
Deccan. 

EULOPHIA  NUDA,itWi. 

Fig. —  Wight  Ic,  i.  1690;  mesde,  Hort.  Mai.  ril,  t.  26 P 

Hab. — Tropical  Himalaya  and  Deccan  Peninsula.  The 
tubers. 

Vernacular. —  Mtin-kand,  Amber-kand,  Bhui-kakali  (Mar.)^ 
Katou-kaida-maravara,  Katou-theka-maravara  (MaL),  Budbar, 
(Beng.),  Goruma  (HincL). 

History,  Uses,  &C. — The  tubers  of  these  plants  are^ 
used  indiscriminately  by  the  natives.  The  vernacular  name  Man- 
hand  is  derived  from  the  Sanskrit  Manya,  which  signifies  "  the 
neck,"  and  the  plant  is  so  named  from  a  supposed  resemblance 
between  its  tubers  and  scrofulous  glands  in  the  neck ;  Mdn  (J|R), 
the  Marathi  form  of  the  word,  is  also  applied  to  the  scrofulous 
disease  in  the  neck.  The  tubers  are  applied  externally  and 
given  internally  to  remove  the  disease.  They  are  also  adminis- 
tered internally  ta  those  suflfering  from  intestinal  worms, 
Rheede  says  of  J&.  virem : — "Succus  radieis  si  supra  arborem 
Kanfijira  inveniatur  amarus  est,  alvum  laxat,  bUem  promovet. 
Succus  bulbi  et  foliorum  omnem  adustionem  ex  pulvere  pyrio^ 
oleo  ferventi,  vel  igne  oausatam,  cum  sanguine  canine  mixtus, 
tolUt.  Pulvis  A^nenum,  sive  externum  sive  internum  expellit. 
Si  supra  arborem  Jai'a,  vermes  intestinorum  enecat,  febri 
resistit,  ventrioulum  corroborat,  flatus  dissipit.  Succus  cum  carne 
totius  plants)  in  formam  cataplasmatis  redactus  apostemata 
emollit,  et,  sine  dolore,  ad  maturitatem  producit."  Boxburgh 
describes  E,  ^irem  under  the  name  of  Limodorum  virens,  but 
does  not  notice  its  medicinal  uses.  Aitchison  (Notes  on  Pro^ 
ducts  of  W.  Afghanistan  and  N.  E.  Persia,  p.  68)  says : — "-E.  cainr 
pesfris  is  by  no  means  rare  in  the  Punjab,  Baluchistan,  and 
Afghanistan.  Its  tubers  are  collected  in  the  Punjab,  and  make 
up  the  ordinary  Salop  of  Lahore.  When  the  present  railway 
bridge  was  being  constructed  over  the  Chenab,  at  Wazirabad, 
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jsome  of*  the  islands  oyer  which  the  bridge  was  built  were  one 
season  covered  with  this  Orchis,  specimens  of  which  were  sent 
to  me  by  Captain  Clerk,  and  which  are  now  in  the  Herbarium 
at  Kew/"  A  parcel  of  the  tubers  of  E.  campestris  was  sent  to 
one  of  us  from  the  Native  State  of  Sirohi,  with  the  object  of 
ascertaining  their  commercial  value  if  collected  as  Salep ;  they 
were  similar  in  form  to  those  of  H.  nuda,  but  smaller,  and  boro 
no  resemblance  to  the  commercial  article. 

Description, — The  tubers  of  JE,  virens  are  conico-obpyri- 
form,  surrounded  with  circular  marks  showing  the  insertions  of 
old  leaves  ;  if  they  have  been  exposed  to  the  air,  as  is  often  the 
case  with  the  upper  portion  of  the  tuber,  they  are  of  a  greenish 
colour,  when  not  so  exposed  of  a  yellowish  white.  In  the  fresh 
state  many  fleshy  fibres  issue  from  the  lower  portion  of  the 
tuber.  E,  nuda  has  larger  tubers,  often  much  flattened,  in 
structure  and  colour  they  resemble  those  of  E.  virens^  the  leaves 
are  larger,  and  the  flowers  often  purple,  though  in  some 
specimens  they  are  green  like  those  of  E,  mrens.  The  tubers 
of  E.  campestris  are  of  a  similar  character.  Under  the  micros- 
cope the  gum  cells  are  seen,  and  the  exterior  cells  contain 
bundles  of  raphides.  The  small  tubers  exhibit  starch  granules, 
but  in  large  tubers  these  are  entirely  absent. 

Chemical  composition, — The  fresh  tubers  contain  a  large 
quantity  of  clear  white  mucilage,  which  is  not  precipitated  by 
ferric  chloride  or  neutral  acetate  of  lead,  but  is  precipitated  by 
basic  acetate  of  lead  and  alcohol.  The  mucilage,  unlike  that  of 
salep,  is  not  coloured  violet  by  iodine  solution.  Nitric  acid 
forms  no  mucic  acid  when  allowed  to  act  upon  the  gum.  The 
ash  of  the  dried  tubers  amounted  to  3*6  per  cent. 

DENDROBIUM  MACRAEI,  Lindi. 

Fig. — Xen,  Orchid.  iV.,  t  118. 

Hab. — Sikkim,  Khasia  Mts.,  The  Concan,  and  Nilgiri  Hills. 
The  plant. 

Vernacular.^  Jiyanti,  Jiba-sag  (Hind,),  Jibai,  Jibanti  (Beng.), 
Jivauti  (ifar.,  Ou%.)^ 
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History,  Uses,  &C. — This  plant  is  the  Jivanti  of  San- 
skrit writers.  In  the  Nighantds  it  bears  the  synonyms  of  Jivani, 
Jiva  **  life-giving,'*  Jivanfy^  "supporting  life,"  Jiva-sreshtha, 
Sfika-sreshtha  "best  of  herbs/'  and  Tasas-rini  ** renowned.'* 
It  is  also  spoken  of  as  Jiva-bhadraand  Mangalya  "auspicious," 
and  is  described  as  cold,  mucilaginous,  light,  strengthening,  and 
iridosAa-ghna,  i.e.,  a  remedy  for  the  disorder  of  the  three  humors 
of  the  body,  bile^  blood  and  phlegm,  known  to  Hindu  physicians 
as  tndoBha.  The  whole  plant  is  used  in  decoction  along  with 
other  drugs  supposed  to  have  similar  properties ;  it  must  not  be 
confounded  with  Jimka,  one  of  the  Ashtavarga,  which  is  a  drug 
unknown  to  the  modem  Hindus.  D.  Macraet  does  not  appear 
to  have  bem  noticed  by  any  of  the  European  writers  upon 
Indian  Materia  Medica. 

Description. — A  much-branched  plant,  often  found  on 
Jambul  trees ;  stems  long  and  pendulous,  knotty^  and  with  many 
oblong  pseudo -bulbs;;  leaf  one,i  terminal,  shortly  oblong,  on  the 
terminating  pseudo-bulb,  four  to  eight  inches  long,  sessile ; 
flowers  white,  side  lobes  of  lip  sprinkled  with  red,  solitary  at 
the  base  of  the  leaf,  one  in  front  and  one  behind ;  middle  lobe 
of  the  lip  much  dilated,  and  the  disk  with  two  longitudinal 
fleshy  crests.  This  plant  has  from  its  coloration  been  well 
jwxiei  pardalinum  or  panther-like  by  Beichberg« 

Chemical  compasHion.-^  The  alcoholic  extract  of  the  dried  roota 
and  stems  was  mixed  with  water  acidulated  with  sulphuric  acid 
and  agitated  with  petroleum  ether,  ether,  and  then  rendered 
alkaline  and  reagitated  with  ether.  The  petroleum  ether 
extract  had  an  aromatic  odour,  and  was  of  a  yellow  colour  and 
soft  consistence.  In  cold  absolute  alcohol  the  greater  part 
dissolved  with  acid  reaction;  the  insoluble  residue  was  white^ 
and  had  the  characters  of  a  wax.  During  agitation  with 
petroleum  ether,  chocolate  flocks  separated. 

The  acid  etiiier  extract  formed  a  waxy,  transparent  red 
varnish,  which  repelled  water,  and  was  insoluble  in  it.  In 
absolute  alcohol  the  extract  dissolved  with  strong  acid  reaction. 
The  extract  was  treated  with  caustic  soda  and  agitated  with 
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^her.  The  ether  extract  formed  a  yellow  vamisli  indistinctly 
crystalline  in  places.  By  the  action  of  acidulated  water  traces 
of  an  alkaloid  were  separated.  The  extract  when  acted  upon 
by  cold  absolute  alcohol  afforded  a  bright  yellow  solution  with- 
out bitter  taste;  the  portion  of  the  extract  insoluble  in  cold 
alcohol  was  white^  by  heating  with  alcohol  it  dissolved)  and  on 
cooling  white  woolly  flocks  separated^  which  on  microscopic 
examination  presented  the  appearance  of  interlaced  hair-like 
masses.  The  amount  of  this  principle  was  very  small  and  its 
nature  could  not  be  determined.  The  alkaline  solution  of  the 
original  ether  extract  was  acidulated  and  reagitated  with  ether, 
which  left  on  separation  a  red  transparent  waxy  varnish) 
insoluble  in  water,  easily  soluble  in  cold  absolute  alcohol  with 
strong  acid  reaction  and  bitter  taste.  This  principle  had  the 
properties  of  a  resin  acid,  and  we  propose  terming  it  fi  Jibantie 
€u:id.  The  alkaline  ether  extract  contained  traces  of  a  white 
alkaloid  without  bitterness,  crystallizable  from  ether,  and 
giving  a  faint  yellow  coloration  with  Frohde's  reagent  in  the 
cold,  deepening  slightly  on  warming  ;  no  reaction  with  nitric 
acid.  We  provisionally  call  this  alkaloid  Jibantine.  This 
alkaloid  appeared  similar  to  the  one  contained  in  the  acid 
ether  extract. 

The  chocolate-coloured  flakes  referred  to  as  having  separated 
f>n  agitation  with  petroleum  ether,  were  repeatedly  agitated 
with  ether,  which  on  evaporation  afforded  a  small  amount  of 
extractive  similar  to  the  original  acid  ether  extract.  The 
insoluble  flocks  were  then  dissolved  in  caustic  soda  and  reagi* 
tatod  with  ether,  the  ether  affording  a  small  amount  of 
extractive.  The  alkaline  solution  was  rendered  acid  and 
reagitated  with  ether,  which  separated  a  certain  amount  of  a 
bitter  acid  resin,  similar  to  the  one  we  have  termed  fi  Jibantio 
acid,  while  chocolate  flocks  remained  insoluble. 

fi  Jibantie  acid  when  freshly  precipitated  from  an  alkaline 
solution  by  acids  would  appear  to  be  easily  soluble  in  ether,  but 
the  flocks  after  standing  become  less  soluble*  The  chocolate 
flocks  just  referred  to  were  repeatedly  agitated  with  ether, 
dissolved  in  caustic  soda,  precipitated  mth  acid,  and  reagitated 
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with  ether,  in  order  to  separate  fi  Jibantic  acid.     Finally  the' 
flocks   insoluble  in     ether   were  dissolved    in   alcohol,  which 
afforded   a  red  solution  with  only  sight  bitterness.     We  pro* 
visionally  call  this  acid  «  Jihantk  acid. 

The  chief  points  of  difference  and  resemblance  between  these 
two  acids  may  be  summarized  thus — bitterness,  and  easy 
solubility  of  the  j8  acid,  when  freshly  precipitated,  in  ether  : 
slight  bitterness  and  insolubility  of  the  a  acid,  when  freshly 
precipitated,  in  ether.  The  j8  acid  is  precipitated  in  lighter 
coloured  flocks  from  an  alkaline  solution  than  the  a  acid.  Both 
acids  are  soluble  with  equal  readiness  in  alkalies  and  cold  absolute 
alcohol. 

VANDA  ROXBURGHII,  Br. 

Fig.— BoL  Rrg.,  t.  506;  Wight  Ic,  t  916;  FL  des  Serres, 
ii.,  ^.  11  ;  Rnichb.  F7.  Rrot,,  L  121. 

Hab. — Bengal,  Behar,  Guzerat,  Concan  to  Travancore* 
The  roots. 

SACCOLABIUM  PAPILLOSUM,  io^^/. 

Fig,— Bot.  Reg,,  L  1552. 

Hab. — Bengal    and    the  Lower    Himalaya,   Assam,   the 
Crangetic  Delta,  the  Circars  and  Tenasserim.     The  roots. 
Vernacular. — Ri^sna  [lud.  Bazars). 

History,  Uses,  &C» — We  have  already  stated  (Vol.  ii, 
J).  260)  that  we  consider  it  probable  that  the  original  Rusna  of 
the  Arians  was  Lmlu  Helen  ium,  as  the  two  drugs  at  the  head 
^f  this  article  are  notably  deficient  in  the  properties  ascribed  to 
Rasna  by  Sanskrit  writers ;  for  instance,  the  plants  under 
^consideration  cannot  be  described  a&  Gandha-mula  **  having  a 
strong  smelling  root,''  Dutt  (MaU  Med.,  p.  258)  remarks  : — 
^*  Under  the  name  of  ranna,  the  roots  of  Vanda  Roxhurghii  and 
Acampe  papillosa  arc  both  indiscriminately  used  by  native 
physicians*  They  are  very  similar  in  the  appearance  of  their 
roots  and  loaves,  though  they  differ  much  in  their  flowers  and 
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fruit.  One  native  physician  whom  I  consulted,  pronounced 
both  of  these  plants  to  be  rasna  ;  when,  however,  I  showed  him 
the  different  flowers  and  fruit  of  the  two  species,  he  was 
puzzled."  The  description  of  the  properties  and  uses  of  rasna 
will,  we  think,  convince  our  readers  that  the  original  drug  was 
not  what  is  now  used, 

Basna  i&  said  to  be  bitter  and  fragrant,  and  useful  in  rheuma- 
tism; the  Rdsnapanchaka  is  a  decoction  of  rdsna;  Tinospora 
cordifoUay  wood  of  Cedt^us  Deodcu^a^  Ginger,  and  root  of  Ricinu^ 
communis,  of  each  equal  parts ;  it  is  a  popular  prescription 
for  rheumatism.  Bdsna  guggulu  is  a  ghrita  composed  of  eight 
parts  of  rdsna  and  ten  of  bdellium  beaten  into  a  uniform  mass 
with  clarified  butter ;  it  is  given  in  drachm  doses  in  sciatica. 
Rasna  is  also  an  ingredient  of  several  oils  used  for  external 
application  in  rheumatism  and  neuralgia,  43uch  as  MaJiamdsha 
iaila,  Madhyama  Narayana  tmla,  Sfc,  Vanda  is  a  general  name 
in  Sanskrit  and  the  vernaculars  for  parasitic  plants ;  other 
Sanskrit  names  for  these  plants  are  Vnkshddaniaiii  Vriksharuha 
/*  growing  on  trees."  They  are  further  distinguished  by  the 
addition  of  the  names  of  the  tree  on  which  they  grow,  thus 
Amara-vanda  would  signify  the  Vanda  of  the  Amara  or  mango. 

Description. —  V,  RoxhurgML — Stem  climbing,  1—2  feet ; 
leaves  6  to  8  inches  long,  praemorsci  narrow,  complicate  ; 
peduncle  6  to  8  inches,  6  to  10-iid ;  sepals  and  petals  yellowish- 
green  or  bluish,  except  from  the  clathrate-brown  nerves, 
margins  white,  lip  half  as  long  as  the  sepals  or  more,  disk 
of  mid-lobe  convex  with  fleshy  ridges  and  white  margins  and 
mesial  lines,  spur  conicaL 

8.  papillosunu — Stem  climbing,  2  to  3  feet ;  leaves  8  to  4 
inches  long,  obliquely  notched,  narrow,  complicate ;  scape  1  to  2 
inches,  closely  scarred  at  the  base,  internodes  close,  bracts  semi- 
circular ;  flowers  $  of  an  inch  in  diameter,  mid -lobe  of  lip  ovate, 
spur  conical,  pubescent  within,  petals  yellow  marked  with  red 
Un^s,  lip  white. 

In  the  Concan  8.  Wightianumy  Hook,  f.,  Itheede,  HorL  MaK 
xii.,  t.  4,  and  8.  pviBmorsum,  Hook,  f,  Rheede^  Hort.  Mai.  xu.» 
III.— 50 
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t.  4,  very  similar  plants,  are  used  as  Rasila.    The  Marathi 
peasants  call  these  plants  K&nbher. 

Ordinary  bazar  lUsna  both  in  Calcutta  and  Bombay  consists 
of  long  branching  roots,  having  something  the  appearance  of 
earsaparilla,  but  of  a  dark  greyish-brown  colour.  The  bark  is 
thin  and  marked  by  numerous  longitudinal  furrows,  the 
substance  of  the  root  light-brown  and  very  fibrous  ;  a  transverse 
section  shows  the  woody  portion  to  be  arranged  in  wedge- 
shaped  bundles.  The  root  is  inodorous,  and  has  a  starchy 
bitterish  and  astringent  taste. 

In  Bombay  a  second  kind  of  R&sna  is  sold  at  a  much  higher 
price,  which  bears  no  resemblance  to  the  ordinary  commercial 
article  ;  it  occurs  as  straight  pieces  of  a  root  about  the  size  of  a 
crowquill  at  the  thickest  part,  gradually  tapering  to  a  point,  and 
tied  up  in  small  bundles  with  thread.  This  root  is  of  a  light 
brown  colour,  with  a  thick  and  very  hard  bark ;  it  has  a  faint 
peculiar  odour  when  powdered,  which  recalls  that  of  ipeca- 
cuanha. It  is  called  Khadaki-raana  in  Bombay.  Under  this 
name  we  have  also  received  the  roots  of  Tt/hphora  asthmatica. 

Chsmical  composition. — The  standard  Bisna  of  the  Indian 
bazars  yielded  the  following  principles  when  an  alcoholic 
extract  of  the  whole  dried  plant  was  treated  in  a  similar  manner 
to  that  described  under  Jihanii  p.  390 :  a — resin  acid  of  a  cho- 
colate colour,  insoluble  in  petroleum  ether  and  ether:  /5 — ^resin 
acid  soluble  in  ether :  neutral  yellow  resin :  an  alkaloidal 
principle:  a  white  neutral  principle:  a  neutral  fluorescing 
principle.  In  physical  and  chemical  properties  the  first  five 
principles  were  similar  to  those  described  under  Jibanti.  An 
examination  of  the  more  expensive  Bdsna  of  the  Bombay 
market  gave  the  following  results  :-« 

A  tincture  prepared  with  80  per  cent,  alcohol,  gelatinized  on 
concentration,  after  separation  of  the  whole  of  the  alcohol,  the 
extract  was  agitated  with  amyUc  alcohol,  and  water  acidulated 
with  acetic  acid.  Amylic  alcohol  was  selected  for  the  first 
extraction,  because  preliminary  experiments  indicated  that 
when  petroleum  ether  or  ether  was  used  for  agitation  with  an 
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aqueous  solution  of  the  alcoholic  extract,  the  Uquid  formed  an 
emulsion  which  showed  little  or  no  tendency  to  separate.  The 
amylic  alcohol  tincture  was  evaporated  on  a  water  bath,  and, 
when  dry,  was  repeatedly  agitated  with  ether,  until  colouring 
matter  ceased  to  be  dissolved.  The  extract  insoluble  in  ether 
was  then  redissolved  in  amylic  alcohol  and  agitated  repeatedly 
with  barjrta  water,  until  the  baryta  water  ceased  to  be  colored 
yellow.  During  agitation  a  soft  varnish-like  mass  separated 
and  adhered  to  the  sides  of  the  bottle.  By  this  treatment  the 
original  amylic  alcohol  extract  was  separated  into  three  fractions : 
(1)  The  amylic  alcohol  solution,  (2)  the  varnish-like  residue 
adhering  to  the  sides  of  the  bottle,  and  (3)  the  baryta  water 
solution. 

(1)  The  amylic  alcohol  solution  on  evaporation  left  a  solid 
residue,  which,  after  being  pounded,  and  agitated  with  ether,  to 
remove  traces  of  adherent  amylic  alcohol,  possessed  the  proper- 
ties of  a  saponin-Iike  principle ;  it  frothed  considerably  with 
water;  treated  with  concentrated  sulphuric  acid,  a  dirty  reddish 
coloration  was  slowly  developed ;  in  water  and  aqueous 
ammonia  it  was  only  slightly  soluble,  but  dissolved  easily  in 
ordinary  acetic  acid.  A»  extracted  the  principle  was  not  pure, 
it  contained  colouring  matter  and  barium. 

(2)  The  vamish-Iike  residue  was  dissolved  in  acetic  acid  and 
agitated  with  amylic  alcohol,  the  extract  beidig  treated  with  ether 
to  remove  traces  of  amylic  alcohol.  This  extract  also  behaved 
like  a  saponin-like  principle:  after  puj*ification  it  formed  a 
yellowish  powder,  it  frothed  considerably  with  water ;  treated 
with  concentrated  sulphuric  acid,  it  developed  in  a  shorter  period 
than  the  first  extract  a  beautiful  bright  carmine  coloration :  im 
water  it  was  easily  soluble,  a  concentrated  solution  having 
much  the  physical  appearance  oi  an  aqueous  egg  albumen,  and 
it  dissolved  readily  in  aqueous  ammonia. 

(3)  The  baryta  water  solution  contained  much  colouring  matter 
and  a  small  amount  of  a  principle  which  frothed  with  water, 
which  was  probably  a  mixture  of  the  two  principles  already 
mentioned. 
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The  original  aqueous  eolution  of  the  alcoholic  extract  left 
after  agitation  with  amylic  alcohol  wa&  acidulated  with  acetic 
acid  and  agitated  with  ether.  The  ether  extract  contained  a 
neutral  resin-like  principle,  a  very  bitter  resin  acid,  the 
bitter  taste  of  the  drug  being  probably  due  to  thi»  resin^  and 
a  white  cry8talli2able  acid. 

Finally,  the  acid  aqueous  solution  was  treated  with  sodic 
carbonate  in  excess  and  reagitated  with  ether.  The  ether 
separated  traces  of  an  alkaloidal  principle,  which  afforded  a 
faint  yellow  coloration  with  Frohde's  reagent,  deeping  slightly 
on  heating. 

Vanda  Spathulata,  Spreng,,  is  the  Ponnamptrn'mara" 
vara  of  Kheede  (12,  3),  and  is  supposed  on  the  Malabar  Coast 
to  temper  the  bile  and  abate  phrenzy,  and  the  golden  yellow 
flowers,  reduced  to  powder,  are  given  in  consumption,  asthma, 
and  mania.     (See  Ainslie,  Mat,  Med.,  ii.,  321.) 

Rhynchostylis  retusa,  BJume,  is  also  mentioned  by 
Eheede  (xii.,  1),  also  Cymbidium  tenuifolium  (xii.,  5 
and  6)  and  C.  orafwn  (xii.,  7),  as  emollients.  C.  aloifolium 
(xii.,  8)  is  said  to  be  emetic  and  purgative. 
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CURCUMA  AROMATICA,  BalM. 

Fig.—Salisb.  Farad.,  t.  96;  Eosc.  adt,  M03;  Wight  Ic, 
t.  2005  ;  Bot.  Mag.,  t.  1646.  Wild  Turmeric,  Yellow  Zedoaiy, 
Cochin  Turmeric  (En p.),  Zedoaire  jaune  (Fr.). 

Hab. — Throughout  India,  wild  and  cultivated.  The 
tubers. 

Vernacular. — Jangli-haldi,  Ban-haldi  (Hind.),  Ban-halad 
(Beng.),  Ran-halad,  Vedi-halad  (Mar,),  Amba-halad  (Ouz.), 
Kashturi-manjal  {Tarn.),  Kasturipasupa,  Kattu-mannal  {Tei.), 
Kasturi-arishina,  Kad-arishina  (Ca«.). 
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History,  Uses^  &C.^ — This  plant  is  the  Vana-haridra  or 
"  wild  turmeric  "  of  Sanskrit  writers.  The  Arabian  and  Persian 
physicians  do  not  notice  it,  and  probably  did  not  distingtiish  it 
from  turmeric.  Boxburgh  and  Ainslie  wrongly  supposed  it  to 
be  the  Jadwar  of  the  Arabians  (see  Vol.  I,,  p.  20).  It  is  the 
turmeric-coloured  zedoary  of  Ainslie,  who  states  that  the 
Mahometans  of  Southern  India  suppose  it  to  be  a  valuable 
medicine  in  snake-bite,  administered  in  conjunction  with  golden 
orpiment,  costus,  and  ajwain  seeds.  Guibourt  (ii.,  p.  214) 
calls  it  Zedoaire  jaune,  and  states  that  the  plant  which  produces 
it  has  been  well  described  and  figured  by  Rumphius,  and  is  his 
Tommon  bezaar  or  Tommon  primum^  which  has  been  wrongly 
referred  by  most  writers  to  the  Curcuma  Zedoat^  of  Roscoe. 
C.  Aromaiica  is  identical  with  the  Cassumunar  described  by 
Pereira  {Mat  Med,,  Vol.  IL,  Pt.  I.,  p.  236),  and  the  "Cochin 
Turmeric"  noticed  by  Fliickiger  and  Hanbury  {Phar^ 
macographia,  p.  680).  The  properties  of  this  drug  are  very 
similar  to  those  of  turmeric,  but  its  flavour  being  strongly 
camphoraceous  is  not  so  agreeable.  It  is  used  medicinally  by 
the  Hindus,  in  combination  with  other  drugs,  as  an  external 
application  to  bruises,  sprains,  &c.,  and  is  applied  to  promote 
the  eruption  in  the  exanthematous  fevers ;  it  is  seldom  used 
alone,  but  is  combined  with  astringents  when  applied  to  bruises^ 
and  with  bitters  and  aromatics  to  promote  eruptions ;  it  is  never 
used  as  a  condiment  in  India^  but  a  kind  of  arrowroot  is 
prepared  from  the  tubers  in  Travancore.  ^e  plant  under 
favourable  circumstances  produces  central  tubers  as  large  as  a 
small  turnip.  One  of  us  has  had  it  under  cultivation  for  some 
years;  the  leaves  when  young  have  a  central  purple  stain,  which 
almost  disappears  when  they  attain  their  full  size.  The  flowers 
appear  in  May  or  June^  with  the  first  leaves,  just  before  the 
the  rainy  season. 

Description. — Central  rhizome  oblong  or  conical^  often 
more  than  two  inches  in  diameter,  external  surface  dark-grey, 
marked  with  circular  rings  and  giving  off  many  thick  rootlets  ; 
at  the  ends  of  some  of  them  are  orange-yellow  tubers  about  the 
size  and  shape  of  an  almond  in  its  shell ;  lateral  rhizomes  about 
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as  thick  as  the  finger,  with  a  few  fleshy  rootlets.  Internally 
both  central  and  lateral  rhizomes  are  of  a  deep  orange  colour 
like  turmeric  ;  the  odour  of  the  root  is  strongly  camphoraceous. 

Microscopic  structure. — Similar  to  that  of  turmeric. 

Chemical  composition, — The  drug  yielded  to  analysis  : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins)...  12'0& 

Alcoholic  extract  (sugar,  resins) 1*14 

Water  extract  (gum,  acids,  &c) 6*50 

Starch 2346 

Crude  fibre 842 

Ash 4-46 

Moisture 13-33 

Albuminoids,  modifications  of  arabin,  &c. 30*63 

100-00 

The  root  had  an  odour  of  ginger;  curcumin  was  present. 
The  water  extract  gave  a  crystalline  precipitate  with  lead 
acetate,  which  was  found  to  be  due  to  the  presence  of  malic  acid* 

Commerce. — The  plant  is  chiefly  grown  at  Alwaye,  North- 
east of  Cochin,  and  is  also  collected  in  Mysore,  Wynaad,  and 
other  localities  in  Southern  India  for  export  to  Europe  as  a 
substitute  for  turmeric  to  be  used  in  dyeing.  It  is  exported 
from  Cochin  and  Bombay.  Value,  Rs.  24  to  25  per  candy  of 
b\  cwts.  for  the  unpeeled  root,  Rs.  27  to  28  when  peeled. 

A  European  firm  of  Druggists  in  Bombay,  writing  to  London 
for  the  ingredients  to  make  Warburgh's  fever  tincture,  was 
supplied  with  this  article  as  Zedoary. 

Exports  of  Turmeric  from  Cochin  :-— 

Europe,  &c.    India,  Burma,  &c.    Total  cwts. 

1884-85  5,154  6,361  11,516 

1885-86  7,610  2,776  10,886 

1886-87  6,081  1,967  7,998 

1887-88  2,356  2,039  4,395 

1888-89  459  1,817  2,276 

1889-90  2,013  6,704  8,717 
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CURCQMA  ZEDOARIA,  iJo«c. 

Fig. —  Bo9c.  Beit,  t.  109;  Roxh.  Cor.  PL,  t.  101 ;  JRheede, 
Sort.  MaL  art.,  t.  7.    Zedoary  {Eng.),  Zedoaire  (JPr.). 

Hab.— -Eastern  Himalaya,  cidtivated  throughout  India. 
The  tubers. 

Vernacular. — Kachdra  (Hind.,  Beng.y  Mar.,  Can.,  Ouz.), 
Kichilick-kizhanghu,  Pulan-kizhanga  [Tarn.),  KichiU-gaddala, 
Kachoram  (Tel.),  Kacholam,  Kachuri-kizhanna,  Pula-kiz- 
hanna  (Mai.). 

History,  Uses,  &C. — This  plant  is  the  Sati  and  Kra- 
chura  of  Sanskrit  writers,  and  the  Zerumbad  and  IJrdk-el-kaf  dr, 
''camphor  root,"  of  the  Arabians.  It  is  noticed  by  the  later 
Greek  physicians  under  the  name  Covpoyf^^b^  a  corruption  of  the 
Arabic  name,  which,  in  the  Middle  Ages,  was  variously  written 
as  Zeruban,  Zerumber,  and  Zerumbet.  It  is  not  the  C^toap  of 
-Stius  (A.  D.  540 — 550)  or  the  rCrrhvaptov  of  Myrepsus,  or  the 
Zedoar  of  MacerFloridus  (A.  D.  1140).  Barbosa  (1516)  speaks 
oiZedoaria  and  Zeruban  as  distinct  articles  of  trade  at  Cannanore, 
so  that  it  must  have  been  some  time  after  this  date  that 
Zerumbet  came  into  use  in  Europe  as  a  cheap  substitute  for  the 
Zedoar  of  the  earlier  physicians,  which,  we  have  no  doubt,  was 
the  same  drug  as  the  Jadwar  of  the  Arabians.  This  name, 
correctly  written  by  -33tius,  is  the  j^j  ^j  (Zhedwar)  of  the 
ancient  Persians,  and.  is  described  in  the  Burhin  (A.  D.  1046) 
as  a  drug  used  as  an  antidote  to  poisons,  the  same  as  the 
Jadwar  of  the  Arabians,  and  also  called  Mahpatwin.  Ibn  Sina 
of  Bokhara,  who  lived  about  the  same  time  (980—1037), 
describes  Jadw&r  shortly  in  the  following  words: — 
aL«  Jol  J  Aijlj>;iAAAj  fiti  i^U\  —"it  has  the  form  of 
the  root  of  Aristolochia,  but  is  smaller."  Haji-Zein-el-attdr, 
the  well-known  Persian  physician  and  apothecary,  and  the 
author  of  the  "Ikhtiarat"  (A.  D.  1368),  describes  Jadwar  as  a 
root  about  the  size  and  shape  of  the  Indian  Cyperus  root,  but 
harder  and  heavier,  and  the  same  as  the  Indian  drug  Nirbisi, 
the  best  internally  of  a  purplish  tint.    He  states  that  there 
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are,  as  far  as  his  experience  goes,  four  drugs  sold  as  Jadwir, 
viz.,  a  white  kind,  a  purplish,  a  black  and  a  yellow  ;  the  people 
of  Cathay  call  the  yellow  kind  Kurti  and  the  purplish  Burbi, 
the  other  two  kinds  come  from  India.  As  to  the  locality  in 
which  the  drug  is  collected,  he  states  that  there  is  a  mountain 
called  Parajal  between  India  and  Cathay,  where  the  plant  grows 
along  with  the  aconite,  and  that  the  latter,  whenever  it  grows 
near  the  Jadwar,  loses  its  poisonous  properties  and  is  eaten  with 
impunity  by  the  inhabitants.  Where  the  Jadwar  does  not  grow, 
the  aconite  (Bish)  is  a  deadly  poison,  and  is  called  Halahal  by 
the  natives  (Halahala,  Sanskrit).  In  the  Diet,  Econ.  Prod, 
of  India  (ii.,  p.  656),  the  following  interesting  account  of  certain 
drugs  collected  in  Nepal  by  Dr.  Gimlefcte,  the  Residency  Surgeon, 
substantially  confirms  Haji-Zein's  description  of  Jadwar  or 
Nirbisi : — According  to  Dr.  Gimlette,  ^*  the  Kala  bikh  of  the 
Nepalese  (the  Dulingi  of  the  Bhoteas)  is  a  very  poisonous  form 
of  Aconitum  ferox^  so  poisonous,  indeed,  that  the  Katmandu 
druggists  will  not  admit  they  possess  any.  Valilo  (yellow)  hikh 
is  a  less  poisonous  form  of  the  same  plant,  known  to  the 
Bhoteas  as  Holingi^  while  SetJio  (white)  hikh  (the  Nirbisi  sen  of 
the  Bhoteas)  is  A.  Napel/uSy  and  Atis  is  Aconitum  hetero- 
phyllum.  The  aconite  adulterants  or  plants  used  for  similar 
purposes  are,  Cynanthua  hbatns,  the  true  Nirbi»i  of  Nepal,  the 
root  of  which  is  boiled  in  oil,  thus  forming  a  liniment  which 
is  employed  in  chronic  rheumatism.  Delphinium  denudatuniy 
the  Nilo  (blue  or  purplish)  bikh  of  the  Nepalese  and  the  Nirbisi 
of  the  Bhoteas,  Dr.  Gimlette  says,  is  used  by  the  Baids  of  Nepal 
for  the  same  purposes  as  the  Setho  and  Pahlo  bikh.  Gef^anium 
eoUinum  (var-Donianum)  is  the  Hatha  (red)  bikhoi  the  Nepalese, 
and  the  Nirhisi-num  of  the  Bhoteas,  and,  like  the  Setho  bikh,  is 
given  as  a  tonic  in  dyspepsia,  fevers,  and  asthma.  Lastly,  a 
plant  never  before  recorded  as  used  medicinally,  namely, 
Caragana  crassicaults,  is  known  as  the  Artiras  of  the  Nepalese, 
and  the  Kurti  of  the  Bhoteas;  it  affords  a  root  which  is 
employed  as  a  febrifuge." 

The  Jadwar  or  Nirbisi  myth  appears  to  have  been  invented 
in  the  East  to   account    for    the  curious    occurrence    on   the 
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Himalayas  of  poisonous  and  non-poisonous  aconites  growing 
side  by  side  (see  Vol.  I.,  pp.  1,  15,  18,  20). 

It  would  appear  also  that  the  Curcumas  have  no  claim  to  the 
name  of  zedoary,  which  was  probably  first  given  to  them  about 
the  middle  of  the  16th  century,  as  Clusius's  figure  of  Gedwar  is 
certainly  meant  for  the  pendulous  tuber  of  a  Curcuma.  The 
substitution  of  the  cheaper  for  the  more  expensive  article  is 
rendered  highly  probable  by  the  fact  that  Zerumbet  was  con- 
sidered by  the  Arabians  to  be  very  little  inferior  to  Jadwar  as  an 
antidote  to  poisons.  Ibn  Sina,  Ibn  Baitar,  and  Ibn  Jazla  in  the 
Minhdj  use  almost  the  same  words  in  speaking  of  these  drugs  ;  of 
Jadwar  they  say  :— ^^l^iHj  lA^  '  «/^  ^r^  ^^  r>^'  O^J  ^>  "it 
is  an  antidote  for  all  poisons,  even  those  of  aconite  and  the  viper"; 

and  of  Zerumbet-jljO^-'lvj^  t^  '*^  f  •.^♦^'g.-^^  C^  u^ 
"it  is  most  useful  against  the  bites  of  venomous  animals,  and  is 
almost  equal  to  Jadwar. "  Both  drugs  were  considered  to  have 
properties  similar  to  Darunaj  (see  Vol.  II.,  p.  292).  Ainslie 
(Mat  Ind.y  i,  492)  remarks  that  C.  ZedoaHa  is  the  Lampoot/ang 
of  the  Javanese,  and  the  Lamptiiiim  of  Rumphius  {Herb.  4mfe, 
v.,  p.  J  48),  and  that  it  is  a  native  of  the  East  Indies,  Cochin- 
China,  and  Otaheite.  He  quotes  GeofEroy's  description  of  the 
druc>',  which  leaves  no  doubt  as  to  its  identity  with  the  modern 
Kachora — "  Foris  cinerea,  intus  Candida ;  sapore  acri-amaricante 
aromatico;  odoro  tenui  fragrante,  ac  valde  aromaticum  suavi- 
tatcra,  cum  tunditur  aut  manducatur,  spirante  et  ad  camphoram 
aliquatenus  accedente."  Guibourt  states  that  C.  Zedoaria  is  the 
Zerumbet  of  Serapion,  Pomet,  and  Lemery.  The  following  is 
his  description  of  it:— ''The  round  zedoary  is  greyish-white 
externally  heavy,  compact,  grey  and  often  horny  internally, 
having  a  bitter  and  strongly  camphoraceous  taste,  like  that  of 
the  long  zedoary,  which  it  also  resembles  in  odour.  The  odour 
of  both  drugs  is  analogous  with  that  of  ginger,  but  weaker 
unless  the  rhizome  be  powdered,  when  it  developes  a  powerful 
aromatic  odour,  similar  to  that  of  cardamoms."  {Hist.  Nat. 
C°*®  Ed.  Vol.  II.,  p.  213.)  In  our  opinion  there  is  no  doubt 
that  0.  Zedoaria  is  the  source  of  the  round  and  long  zedoury 
of  commerce.  The  plant  is  common  in  Bombay  gardens,  and 
III.— 51 
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was  probably  introduced  by  the  Portuguese,  whose  descendants 
and  converts  at  the  present  day  use  the  leaves  in  cookery, 
especially  with  fish.  From  Dr.  IIov^'s  account  of  Bombay  in 
1787  it  appears  that  Kachura  and  Turmeric  wore  cultivated 
at  that  time  in  the  cocoanut  woods  at  Mahim.  The  natives 
chew  the  root  to  correct  a  sticky  taste  in  the  mouth ;  it  is  also  an 
ingredient  in  some  of  the  strengthening  conserves  which  are 
taken  by  women  to  remove  weakness  after  child-birth.  In 
colds  it  is  given  in  decoction  with  long-pepper,  cinnamoa  and 
honey,  and  the  pounded  root  is  applied  as  a  paste  to  the  body, 
Rheede  says  that  the  starch  of  the  zedoary  is  much  esteemed, 
and  that  the  fresh  root  is  considered  to  be  cooling  and  diuretic, 
it  checks  leucorrha3al  and  gonorrhooal  discharges  and  purifies 
the  blood.  The  juice  of  the  leaves  is  given  in  dropsy.  One  of 
us  has  had  the  plant  in  cultivation  for  some  years  ;  it  blossoms 
in  the  hot  weather  just  before  the  rains,  when  the  first  leaves 
begin  to  appear. 

Description. — Guibourt's  description  already  given 
agrees  exactly  with  the  Kachura  of  India,  but  it  is  often  cut 
into  transverse  slices  instead  of  into  halves  and  quarters. 

Microscopic  structure. — This  is  essentially  the  same  as  that 
of  turmeric,  but  the  resin  and  essential  oil  in  the  cells  is  of  a 
yellowish-white  colour,  and  the  greater  portion  of  the  starch 
grains  are  ovoid  or  pyriform,  instead  of  narrow  and  elongated 
as  in  turmeric. 

Chemical  composition, — Zedoary  contains,  according  to 
Bucholz  [Repert,  Pharm.  jxr,,  376),  volatile  oil,  a  bitter  soft 
resin,  a  bitter  extractive  matter,  gum,  starch,  &c.  The  oil  i^ 
turbid,  yellowish- white  and  viscid,  has  a  camphoraceous  taste 
and  smell,  and  consists  of  two  oils,  one  lighter,  the  other  heavier 
than  water,  Trommsdorif  obtained  from  the  root  a  substance 
which  he  called  Zedoarin^  but  did  not  further  describe  it.  A 
proximate  analysis  afforded  :— 

Essential  oil,  resin,  curcumin,  &c , 3'79 

Resins,  sugar -90 

Gum  and  organic  acids 1522 

Starch 17  20 
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Crude  fibre  10-92 

Ash  6-06 

Moisture 10-3] 

Albuminoids,  Arabins,  &c.    ., 85*60 

]  00-00 
Commerce. — The  Bombay  market  is  supplied  from  Ceylon. 
Value,  Bs.  20  to  Rs.  30  per  candy  of  7  cwts.     The  drug  is 
chiefly  used  in  India  as  a    cosmetic.     Roxburgh    states    that 
Bengal  is  supplied  from  Chittagong. 

CURCUMA  CJESlh.Roxb. 

Hab. — Bengal.     Often  cultivated.     The  tubers. 

Vernacular. — Nar-kachura,  Kali-haldi  (Hind,,  Guz.),  Kili- 
halad  {Mar.),  Kdli-halad,  Nilkanth  {Bent/.),  Mdna-pasupu 
{TeL). 

History*  Uses,   &C. — This  drug  is   one  of  the    two 
Zerumbads    of  modem  Persian  writers  on  Materia   Medica. 
Strange  to  say,  it  is  not  noticed  by  most  European  writers  on 
Indian  drugs,  though  it  is  well  known  and  to  be  found  in  all 
the  shops.     It  is  the  Tommon    itam  of    Ruraphius,    and   the 
Carcuma  long,  of  Guibourt,  who  classes  it  with  the  turmerics. 
See  Hist.  Nat.^  II.,  p.  210,  6™®  Ed.,  where  a  figure  will  be 
found.     Guibourt's  descriptidn  is  as  follows : — **  Ce  curcuma 
est    en    tubercules    cylindriques,    c'est-ii-dire    qu'il    conserve 
sensiblement  le  m^me  diametre  dans  toute  sa  longueur,  malgr^ 
ses  diff^rentes  sinuosit^s.     II  est  plus  long  que  le  precedent, 
mais  beaucoup  plus  mince,  n'^tant  jamais  gros  comme  le  petit 
doigt ;  sa  surface  est  grise,  souvent  un  peu  verd&tre,  rarement 
jaune,  chagrin^e,  ou  plus  souvent  nette   et  unie.     II  est  & 
rint^rieur  d'une  couleur  si  foncde  qu'il  en  parait  rouge-brun, 
ou  mSme   noir.     II  a  une  odeur   aromatique  tres   ddvelopfe, 
analogue  el  celle  du  gingembre ;  sa  saveur  est  ^galement  tr^s 
aromatique  et  cependaut  asscz  douce  et  nidlement  amere.     II 
est  impossible   de  m^connaitre   dans  cette  racine  les   articles 
digitus  du  Curcttma  domestica  minor*     Enfin,  on  trouve  dans  le 
curcuma  du  commerce,  mais  en  petit  quantitd^  des  tubercules 
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ronds  de  la  grosseur  d'une  aveline,  Bouvent  didymes,  on  ojffrat 
les  restes  de  deux  stipes  foliacfe.  Ces  tubercules  offrent 
d'ailleurs  tous  les  caracteres  des  pr^c^dents,  et  sont  les  matrices 
radicis  du  Curcuma  domestica  minor.''  Nar-kacliura  appears 
to  have  been  once  imported  into  Liverpool  under  the  name  on 
Kntchoo*  (Phar,  Jour,  ( II. ),  Vol.  I.,  p.  1 7. )  Aitchison  {Note^  on 
Prod,  of  W,  Afghanistan  and  N,  E,  Persia,  p.  51)  remarks: — 
"  Zedoory,  j'idwar,  jizwary  kachury  kachul,  is  imported  in  quantity 
from  India,  most  of  it  to  be  passed  on  to  Turkistan.  The  long 
tubers  are  called  nar-kachuly  and  the  round  ones  mada-kachul, 
as  if  they  were  the  products  of  two  different  plants,  but  I  have 
only  seen  them  mixed  together,  and  not  sold  as  two  distinct 
roots.  The  Turkomans  employ  these  roots  as  a  rubefacient,  to 
rub  their  bodies  down  with  after  taking  a  Turkish  bath.  In 
this  part  of  the  country,  in  lieu  of  these,  the  nodes  on  the  roots 
of  Erenwstachys  labiosa  and  another  species  are  collected  and 
sent  on  to  Turkistan.  Curcuma  roots  are  employed  a  little 
in  native  medicine,  and  as  a  condiment." 

The  plant  is  a  native  of  Bengal,  and  is  cultivated  there  to 
supply  the  Indian  market.  Nar-kachdra  is  considered  to  have 
nearly  the  same  medicinal  properties  as  Kachura  ;  it  is  chiefly 
used  as  a  cosmetic.  The  author  of  the  Makhzan  describes  it 
as  a  kind  of  Zerumbad.  (See  -3/aA:/iz«/i,  article  **ZerumbSd.") 
Through  the  kindness  of  Surgeon-Major  Peters  we  have  been 
supplied  with  living  tubers  of  this  Curcuma  from  Dinapore ; 
he  informs  us  that  it  is  common  in  gardens  in  Bengal,  and  is 
used  as  a  domestic  remedy  in  the  fresh  state  much  as  turmeric 
is  in  this  part  of  India.  The  fresh  tubers  are  of  a  pale  yellow 
colour,  but  after  boiling  and  drying  we  find  that  they  assume 
the  couleurfoncee  of  the  drug  found  in  the  shops. 

Description  and  Microscopic  structure. — The 

minute  structure  of  this  tuber  hardly  differs  from  that  of  the 
zedoary.  The  starch  contained  in  the  cells  of  the  parenchyme 
has  been  altered  by  heat,  and  appears  as  a  finely  granular  mass 
nearly  filling  the  cell.  The  resin  cells  are  about  as  numerous 
as  in  the  zedoary,  but  the  contents  are  of  a  dusky  orange 
colour.     The  vascular  system  consists  of  scalariform  and  spiral 
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vessels.  As  to  the  drug,  it  consists  of  small  nearly  globular 
central  tubers,  "from  which  spring  numerous  lateral  rhizomes 
about  the  size  of  ginger.  It  is  of  a  dark- grey  colour  externally 
and  marked  with  circular  rings.  Internally  it  is  very  hard 
and  horny,  of  a  greyish  black,  but  when  cut  in  thin  slices  of  a 
greyish-orange.     The  odour  and  taste  are  camphoraceous. 

Chemical  composition. — A  proximate  analysis  of  this  curcuma 
afforded : — 

Essential  oil,  rosin,  &c 4*47 

Resins,  sugar,  &c ]*21 

Gum,  organic  acids,  &c 10*10 

Starch 18-75 

Cinide  fibre 25-20 

Ash 7-57 

Moisture 9*76 

Albuminoids,  &c 22*94 

100-00 
Commerce. — The  drug  comes  overland  from  Bengal.     Value, 
Rs.  4  to  Rs.  5  per  maund  of  41  lbs.     Guibourt  appears  to  have 
become  acquainted  with  it  from  its  admixture  with  the  turmeric 
of  commerce. 

Curcuma  Amada, — Roxb.,  Rose,  Scit,  t  99,  a  native 
of  Bengal,  is  the  Am-haldi  or  Am-ada  (mango  ginger)  of  the 
natives  of  India.  The  lateral  tubers,  which  are  of  the  size  and 
shape  of  ginger,  and  of  a  pale  yellow  colour,  have  an  agreeable 
odour  like  the  rind  of  the  mango  fruit.  They  are  much  used  in 
Bengal  as  an  ingredient  in  chutneys,  and  are  considered  to  be 
carminative,  stomachic,  and  cooling.  In  their  medicinal  pro- 
perties they  resemble  ginger.  The  plant  is  hardly  known  in 
Western  India,  and  is  not  the  Amba-halad  or  mango  turmeric 
of  Bombay,  which  is  Curcuma  aromatica. 

INDIAN  ARROWROOT. 

Indian  or  Curcuma  Arrowroot  is  obtained  from 

the  following  plants  : — 

Curcuma  angustifolia,  Boxb.,  a  native  of  the  tropical  Hima- 
laya and  Oudh. 
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Curcuma  leucorhiza^  Roxb.,  a  native  of  Behar.  (Rose,  Scif., 
e.  102.) 

Curcuma  moutana,  Rose,  a  native  of  the  Concan  and  Circars. 
(Roxb.  Cor.  PL,  L  151.) 

Curcuma  longa,  Linn.  The  Turmeric  plant.  (BevtL  8f  Trim., 
t.  269.) 

Curcuma  aromatica,  Salisb.,  a  native  of  the  plains  of  India. 
[Rose,  SciL,  t.  303.) 

Curcuma  rubescens,  Roxb.,  a  native  of  Bengal. 

Hitchenia  caulina.  Baker,  a  native  of  the  Concan.  (Journ. 
Bomb.  Nat.  Hist  Soc,  II.,  140.) 

Vernacular. — Tikhur  {Hind.,  Bong.),  Tavakhir  (Mar,), 

History,  Uses,  &C, — Tavakshiri,  and  Tavakshiryeka- 
pattrika  arc  Sanskrit  names  for  certain  species  of  Curcuma, 
from  which  are  derived  the  vernacular  terms  Tavakhir  and 
Tikhur,  now  in  common  use  for  Curcuma  starch.  The  starch  is 
prepared  in  many  parts  of  India  by  grating  or  pounding  the 
tubers,  mixing  the  pulp  thus  obtained  with  water,  straining  it 
through  a  cloth,  and  allowing  the  liquid  to  stand  until  the 
starch  separates.  This,  after  several  washings  in  water,  is 
dried  in  the  sun,  and  after  powdering  is  ready  for  use. 

The  following  account  of  the  experimental  cultivation  of 
C.  angustifolia  and  of  the  preparation  of  its  starch  at  the  Saida- 
pct  Experimental  Farm,  Madras,  gives  the  most  exact  inform- 
ation we  possess  regarding  the  yield  and  cost  of  Curcuma  Arrow- 
root:— "A  flat  measuring  0'25  acre  was  planted  with  this  crop 
at  the  end  of  1879,  and  remained  down  during  the  year  under 
report.  It  was  taken  up  at  the  end  of  January  1881  and 
yielded  986  lbs.  of  tubers,  or  at  the  rate  of  3,944  lbs.  per  acre. 
The  yield  of  flour  obtained  has  generally  been  about  12i  lbs. 
from  100  lbs.  of  tubers,  so  that  the  above  yield  would  represent 
an  outturn  of  493  lbs.  of  flour  per  acre.  In  another  case  in  the 
College  Experimental  Garden,  a  plot  measuring  1,160  square 
yards,  planted  with  this  crop  yielded  1,793  lbs.,  or  at  the  rate 
of  7,500  lbs.  per  acre.  The  culture  of  the  plant  is  very  simple  : 
it  is  only  necessary  to  plant  the  sets  in  properly  prepared  soil. 
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and  to  water  them  occasionally  during  the  dry  season.  The 
removal  of  the  crop  is  tedious  unless  the  tubers  can  be  ploughed 
out,  as  potatoes  are  in  England,  which  is  seldom  possible,  owing 
to  the  dryness  of  the  soil.  The  flour  can  be  sold  profitably  at 
four  annas  per  pound,  and  at  this  rate  Rs.  400  per  acre  could  be 
realized." 

Jlr.  Hamilton,  F.C  S.,  to  whom  samples  of  the  starch  were 
submitted,  reported  that  the  mucilage  yielded  by  a  sample 
marked  "1st  sort"  was  nearly  as  good  as  that  of  Maranta 
arrowroot,  but  that  the  sample  when  soaked  in  cold  water  gave 
indications  of  the  presence  of  slight  acidity,  and  also  contained  a 
small  proportion  of  soluble  starch.  He  suggested  the  avoidance 
of  unnecessary  exposure  to  the  sun,  and  the  addition  of  i  an 
ounce  per  gallon  of  caustic  soda  to  the  water  used  in  steeping  the 
pulped  roots.  All  the  samples  sent  to  him  contained  extraneous 
matters,  black  particles,  straw,  &c.,  introduced  during  the 
process  of  drying,  which,  it  is  hardly  necessary  to  say,  would 
render  the  article  unsaleable  in  Europe. 

Curcuma  arrowrout  is  inferior  in  colour  to  SFaranta  arrow- 
root ;  under  the  microscope  it  may  differ  greatly  in  appoarance, 
as  the  starch  grains  of  different  species  of  Curcuma  are  variable 
in  si/e  and  shape. 

Commerce. — iladras  in  18(39-70  exported  3,7*29  cwts.  of 
Curcuma  arrowroot,  valued  at  Rs.  14,152.  In  Bombay  "Mala- 
bar Arrowroot "  fetches  from  Rs.  3  to  Rs.  4  per  maund  of  28  lbs, 

CURCUMA  LONGA,  Linu. 

J^ig.—Boit/.  and  Trim.,  t.  209  ;  meedo,  Hort.  Mai  xL, 
t.\l.  Turmeric  {Emj.),  Curcuma,  Souchet  des  Indes,  Safrau 
des  Indes  {Fr,), 

Hab. —  Parasnathin  Behar.  Cultivated  elsewhere.  The 
tubers. 

F^T/iac/f/ar.— Ilaldi,  Haldar,  Halja  (Hind),  Ilalad  (Bern/., 
Mar,,  Ghz,),  Manjal  (T'?;//.),  Pasapu  [Tel),  Manual,  Mariualu 
{Mai.),  Arishina  (Can.). 
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History,  Uses^  &C. — Turmeric  appears  to  have  come 
into  use  in  India  as  a  substitute  for  saffron  and  other  yellow  dyes, 
which  were  used  by  the  ancient  Arians  before  they  inyaded  the 
country.  The  Arians  were,  as  we  know,  great  worshippers  of 
the  solar  system,  hence  they  held  in  special  estimation  those 
plants  which  yield  a  golden-yellow  dye  resembling  sunlight, 
and  attributed  to  them  protective  and  auspicious  properties. 

Turmeric,  best  known  as  Haridra  in  Sanskrit,  has  forty-six 
synonyms,  such  as  Pita ''yellow,"  Gauri  ''brilliant,"  Varnavat 
"  having  colour,*'  Kamala  "  lustfid,"  Nisa,  Rajani,  and  all 
other  words  which  signify  "night."  The  use  of  the  latter 
synonyms  is  variously  explained.  A  distinguished  professor  of 
Sanskrit,  whom  we  consulted,  referred  us  lo  one  of  the  best 
commentators  on  the  Amarakom,  who  states  that  turmeric 
being  a  substance  used  for  dyeing  came  to  be  called  rajani, 
which  etymologically  means  the  material  by  which  a  thing  is 
dyed,  because  the  word  rajani  had  already  come  to  be  used  in 
the  language  to  denote  *'  night."  A  well-known  Bombay  Vaidy 
to  whom  we  put  the  question,  replied,  "We  have  tradition 
that  it  is  called  '  night,'  because  in  former  times  married  women 
used  daily  to  apply  turmeric  in  the  evening."  On  further 
enquiry  we  learned  that  this  practice  is  not  extinct,  as  he  sup- 
posed, but  still  prevails  in  Goan  villages,  about  Asnora,  and 
probably  elsewhere.  Married  women  in  the  evening,  when  the 
house- work  is  completed,  dip  their  hands  in  turmeric  water 
and  pass  them  lightly  over  their  cheeks :  the  mistress  of  the 
house  also  performs  the  same  office  for  any  married  friend  who 
may  happen  to  drop  in  at  this  time,  and  on  some  pretence 
detains  her  until  the  lamps  are  lighted.  The  reason  they  give 
for  doing  this  is  that  the  goddess  Lakshmi  may  visit 
the  house  at  this  time.  This  goddess  is  regarded  as  the  wife  of 
Surya,  and  the  practice  is  probably  a  survival  of  sun-worship. 
In  Hindu  ceremonial  turmeric  is  almost  always  necessary. 
Amongst  the  most  important  occasions  on  which  it  is  used  we  may 
mention  the  following  as  prevailing  in  most  parts  of  India  : — 

A  few  days  before  the  marriage  ceremonies  commence,  five 
married  women,  or  five  virgins,  anoint  the  bride  with  turmeric 
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ftnd  oil  upon  the  forehead)  headj  breast,  back,  and  feet,  and  the 
bride  puts  on  a  robe  dyed  with  turmeric,  which  she  wears 
until  the  day  of  the  marriage.  Turmeric  and  oil  is  sent  from 
the  house  of  the  bride  to  the  bridegroom,  who  is  anointed  in 
a  similar  manner,  and  sends  back  a  similar  present  to  the  bridok 

The  marriage  contract  is  stained  or  spotted  with  turmeric* 
During  the  ceremonies  the  sisters  of  the  bridegroom  perform 
aria  before  him  with  a  dish  of  turmeric  water,  and,  dipping 
their  fingers  in  it,  touch  his  forehead. 

A  portion  of  the  wall  is  daubed  with  turmeric  and  dashes  of 
knnku  after  the  arrival  of  the  bride  in  the  bridegroom's  house, 
and  before  it  are  placed  the  kul  and  all  the  clothes  and  orna- 
ments constituting  the  marriage  presents ;  the  bridegroom,  and 
after  him  the  bride,  prostrate  themselves  before  this  spot. 

The  bridegroom  ties  a  thread  round  the  bride's  wrist,  to 
which  is  attached  a  piece  of  turmeric  and  a  betelnut. 

Towards  the  end  of  the  ceremonies  the  bridal  party  play 
with  turmeric  water,  dashing  it  over  one  another. 

A  woman  who  performs  sati  and  married  women  when  they 
die  are  taken  to  the  funeral  pile  clothed  in  a  robe  dyed  with 
turmeric. 

At  all  times  when  pfijay  or  worship  of  the  gods,  is  made, 
turmeric  is  necessary. 

When  a  now  sari  (robe)  has  been  purchased,  two  threads  are 
drawn  out,  one  of  which  is  offered  to  Surya,  and  the  other  to 
the  goddess  Tulasi,  and  turmeric  is  appKed  to  the  comer  of  the 
cloth. 

Turmeric  powder  and  kiinku  (a  pigment  made  with  turmeric 
and  lime)  is  presented  to  women  who  have  husbands  living, 
and  to  temple  dancing  girls,  in  the  month  of  Chaitrn,  or  upon 
the  occasion  of  the  Jf  auratra. 

The  Akshata  rice  used  in  various  ceremonies  is  coloured  with 
turmeric  and  lime. 

In  the  TUunayan  turmeric  is  mentioned  as  one  of  tlic  ciglit 
ingredients  of  the  Arghya,  a  respectful  oblation  made  to  gods 
III.— 52 
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and  venerable  men.     The  following  are   the  lines  as  given   in 
the  Hindi  version  of  that  poem  : — 

Dahi,  durba,  rochan,  phal^  mdla, 

Nav  tuUi  dal,  mangal-mula. 

Curdled  railk,  Darva  grassi 
Yellow  gall  stones  of  the  cow,  Fruit i 
Boots,  Lotus  and  Tulsi  leaves, 
Tttrmeric. 

Medicinally  turmeric  is  described  in  the  Nighantds  as  hot^ 
bitter,  pungent,  astringent  and  drying;  it  corroborates  the 
humors,  prevents  skin  diseases,  is  a  useful  application  to  swell- 
ings, boils,  &c.,  and  is  given  in  jaundice.  As  a  domestic  remedy 
it  is  in  daily  use  ;  rubbed  down  with  oil  it  is  applied  to  any 
roughness  of  the  skin,  with  lime  to  bruises,  sprains,  and  all 
kinds  of  wounds ;  a  decoction  forms  a  cooling  eyewash,  boiled 
with  milk  and  sugar  it  is  the  popular  remedy  for  a  cold,  the 
fumes  are  inhaled  by  those  suffering  from  severe  coryza,  cloth 
dyed  with  turmeric  is  used  as  an  eye-shade,  and  ghi  mixed  with 
powdered  turmeric  is  given  to  relieve  cough.  As  a  spice  the 
powder  is  an  ingredient  in  curries  and  sweetmeats^  and  is  used 
by  every  native  of  India.  The  leaves  are  also  used  as  a 
condiment,  especially  with  fish,  which  is  wrapped  in  them  and 
fried. 

It  is  doubtful  whether  turmeric  was  known  to  the  Greeks. 
Dioscorides  mentions  an  Indian  root  as  a  kind  of  KVTFtipos  resem- 
bling ginger,  but  having,  when  chewed,  a  yellow  colour  and 
bitter  taste.  The  Mahometans  use  turmeric  medicinally  in  the 
same  manner  as  the  Hindus ;  they  also  prescribe  it  in  affections 
of  the  liver  and  jaundice  on  account  of  its  yellow  colour.  There 
arc  many  Arabic  names  ;  the  best  known  are  TJruk-es-sufr  "  gold 
root,'*  and  TJruk-es-sabfighfn  *' dyers'  root.*'  The  modem 
Persian  name  is  Zard-chubah  ''  stick  saffron."  The  editor  of 
the  Pharmacopcem  of  India  speaks  favourably  of  the  use  of  a 
decoction  of  turmeric  in  purulent  conjunctivitis ;  he  says  it  is 
very  effectual  in  relieving  the  pain.  In  coryza  he  states  that 
the  fumes  of  burning  turmeric  directed  into  the  nostrils  cause  a 
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copious  mucous  discharge^  and  relieve  the  congestion.     {Op.  cit. 
p.  231.) 

Cultivation. — Turmeric  requires  a  loamy  soil  and  abundance 
of  manure  and  water ;  the  ground  must  be  well  worked  and 
raised  into  ridges,  9  or  10  inches  high  and  18  to  20  broad,  with 
intervening  trenches  9  to  10  inches  broad.  The  sets,  which 
consist  of  small  portions  of  the  root,  are  planted  on  the  tops 
of  the  ridges,  at  about  18  inches  to  2  feet  apart.  One  acre 
requires  about  900  such  sets,  and  yields  about  2,000  lbs.  of  the 
fresh  root  [Roxb.).  Other  authorities  state  the  yield  at  from 
1,000  to  2,000  lbs.  Dalzell  and  Gibson  give  very  much 
higher  figures  for  the  best  garden  soil  in  Guzerat,  m.,  6,000  to 
20,000  lbs.  per  acre.  They  state  that  the  return  to  the  culti- 
vator is  equal  to  that  obtained  from  sugar-cane,  rw.,  Es.  300 
per  acre.  The  time  for  planting  is  usually  about  the  end  oJ 
May,  but  it  depends  greatly  upon  the  setting  in  of  the  rainy 
season.  The  crop  may  be  raised  in  the  following  March  or 
April ;  if  left  in  the  ground  new  shoots  appear  upon  setting  in 
of  the  following  rains  and  the  crop  is  lifted  about  20  to  21 
months  after  j^anting.  In  some  parts  of  India  it  is  not  con- 
sidered good  practice  to  lift  the  plants  the  first  year.  When 
lifted,  the  roots  have  to  be  scalded  in  boiling  water  or  by  steam- 
ing them  in  their  own  juice,  and  to  be  dried  in  the  sun  or  in  an 
oven.  Turmeric  being  much  cultivated  along  with  other  crops 
it  is  impossible  to  obtain  any  reliable  acreage  returns. 

Description. — The  rhizome  of  the  turmeric  plant,  like 
that  of  most  Curcumas,  consists  of  a  central  ovoid  portion  and 
several  lateral  elongated  portions,  all  of  a  deep  orange  colour, 
from  these  proceed  a  number  of  radicles,  at  the  ends  of  some  of 
which  colourless  oval  tubers  are  produced.  The  central  and 
lateral  rhizomes  form  the  round  and  long  turmeric  of  commerce. 
The  former  vary  a  good  deal  in  size  and  shape  ;  they  may  be 
pyriform,  ovoid,  or  almost  round,  and  are  generally  cut  up  into 
two  or  more  pieces ;  the  latter  are  cylindrical,  tapering  towards 
the  extremities,  and  often  more  or  less  bent ;  both  are  marked 
by  transverse  furrows,  and  bear  remains  of  the  rootlets  and 
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leaf-buds.     Tunneric  is  of  a  deep  brownish-yellow  colour,   of 
firm  resinous  consistence,  and  has  a  peculiar  aromatic  odour. 

Microscojnc  structure, — Sections  of  the  fresh  rhizome  show 
the  exterior  to  be  composed  of  several  layers  of  compressed 
brown  colls.  The  parenchyme  consists  of  delicate  polygonal 
cells  of  a  yellow  colour,  the  majority  contain  starch  grains 
which  aro  mostly  elongated,  but  some  are  pyriform  or  ovoid  ; 
a  smaller  number  of  cells  contain  globular  masses  of  yellow 
resinous  matter,  and  a  rich  orange^yellow  essential  oil ;  thoso 
cells  which  contain  much  resin  have  little  or  no  oil,  when  the 
resin  is  in  small  quantity  there  is  much  oil.  The  vascular  sj^s- 
tem  consists  of  scalariform  and  spiral  vessels,  which  are  most 
abundant  near  the  boundary  line  which  sepirates  the  cortical 
from  the  central  portion  of  the  rhizome.  This  boundary  line 
is  composed  of  small  empty  cells,  having  thicker  walls  than 
those  of  the  rest  of  the  parenchyme. 

Chemical  composition, — Turmeric  contains  about  1  per  cent, 
of  an  essential  oil.  Curoufnin,  the  yellow-colouring  matter 
of  turmeric,  has  been  examined  by  several  chemists,  whoso 
experiments  have  led  to  the  conclusion  that  its  formula  is 
either  C^^H^^O*  or  C*"H^«  0*  that  it  melts  at  172^  forms 
red-brown  salts  with  alkalies,  is  converted  by  boric  or 
sulphuric  acid  into  rosoct/anine,  by  reduction  with  zinc-dust 
into  an  oily  body,  by  oxidation  into  oxalic  or  terephthalic  acid^ 
and  by  fusion  with  potash  into  protocatechuic  acid.  The 
experiments  of  Jackson  and  Menke  have,  however,  led  to 
results  differing  in  many  respect  from  those  above  detailed, 
which  were  probably  obtained  from  impure  preparations. 

The  Curcumin  used  in  their  experiments  was  prepared  by 
treating  ground  turmeric  root  (Bengal  or  Madras)  with  light 
petroleum  to  remove  turmeric  oil,  and  then  with  ether,  Tvhich 
dissolves  the  curoumin  together  with  a  large  quantity  of  resin  j 
and  it  was  finally  purified  by  crystallization  from  alcohol.  The 
quantity  of  curcumin  thus  obtained  was  only  0'3  per  cent,  of 
the  root ;  the  total  quantity  contained  in  the  root  is,  however^ 
much  larger,  as  a  considerable  amount  remains  mixed  with  the 
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resinous  impurities,  and  some  also  in  the  oil.  Curcumin  thus 
prepared  crystallizes  from  alcohol  in  stout  needles,  appearing  on 
microscopic  examination  to  be  made  up  of  well-formed  prisms 
with  square  ends,  or  in  spindle-shaped  crystals  often  arranged 
in  radiate  groups.  It  has  an  orange  to  yellow  colour,  according 
to  the  size  of  the  crystals,  with  a  beautiful  blue  reflex;  its  solution 
in  ether  exhibits  a  strong  green  fluorescence.  It  is  inodorous 
when  pure  ;  melts  at  178°,  apparentlj^  with  decomposition.  It 
is  nearly  insoluble  in  water,  somewhat  soluble  in  cold,  more 
readily  in  hot  ethyl  and  methyl  alcohols,  more  soluble  in  glacial 
acetic  acid,  less  in  ether,  very  slightly  in  benzene  and  carbon 
bisulphide,  and  all  but  insoluble  in  light  petroleum.  Strong 
sulphuric  acid  dissolves  it  with  a  fine  reddish  purple  colour, 
gradually  changing  to  black  from  charring ;  curcumin  dissolves 
readily  in  alkalies  and  alkaline  carbonates.  Its  ammoniacal 
solution  gives  off  ammonia  when  boiled,  and  deposits  unaltered 
curcumin.  Baryta  water  converts  it  into  a  blackish-red  powder, 
but  lime  water  gives  a  red  solution  like  that  obtained  with 
calcium  carbonate.  Curcumin  is  not  affected  by  acid  sodium 
sulphite.  Pure  curcumin  gives,  as  the  mean  of  several  analyses, 
68*30  per  cent,  carbon  and  5'63  hydrogen,  leading  to  the 
formula  C^*H^*0*,  which  requires  68'29  carbon,  5'69  hydrogen, 
and  26*02  oxygen,  and  this  formula  has  been  confirmed  by  the 
analysis  of  several  derivatives.  For  an  account  of  the  deriva- 
tives of  curcumin,  confer.  Phar,  Journ,,  Dec.  30th,  1882. 

Turmeric  oil  or  Turmerol,  to  which  turmeric  (and  therefore 
curry  powder)  owes  its  aromatic  taste  and  smell,  has  been  ex- 
tracted from  Bengal  turmeric  by  C.  L.  Jackson  and  A.  E.  Menke 
with  light  petroleum,  and  after  being  freed  from  the  higher- 
boiling  portion  of  that  solvent  by  heating  to  150°  in  a  flask, 
it  formed  a  thickish  oily  yellow  liquid  having  a  pleasant  aro- 
matic odour.  It  was  purified  by  fractional  distillation  under 
diminished  pressure,  and  was  thereby  separated  into  three 
portions,  the  first  boiling  below  193°,  the  second  at  193°  to 
198°,  and  the  third  consisting  of  a  viscous  semi-solid  residue. 
The  middle  portion  consisted  of  nearly  pure  turmerol  ;  the  first 
of  that  substance  contaminated  with  hydrocarbons  from  the 


414  SCITAMTNEJE. 

petroleum.  The  middle  fraction,  after  further  purification  by 
distillation  in  a  vacuuin,  gave,  as  a  mean  result  of  several 
analyses,  83*62  per  cent,  carbon  and  10"42  hydrogen,  agreeing 
nearly  with  the  formula  C^'  H*'  0,  which  requires  83'8I  C. 
and  10 '29  II.  Turmerol  is  a  pale  yellow  oil  having  a  pleasant 
aromatic  smell,  and  a  density  of  0*90 16  at  ]7*^.  It  is  optictilly 
dextrogyrate,  [a]=33'52.  Under  ordinary  pressure  it  boils  at 
285°  to  290°,  but  decomposes  at  the  same  time,  yielding  a  sub- 
stance of  lower  boiling  point.  (Amer.  Chem.  Jouni.j  IV.,  pp.  36S- 
STi.)  Schimjnel  and  Co.  (Beric/if,  Oct.  1890)  state  that  during  a 
scientific  investigation  of  Curcuma  oil  they  proved  it  to  contain 
IViellandrene. 

Commerce, — The  bulk  of  the  turmeric  cultivated  in  India  is 
consumed  in  the  East  as  a  dye  and  condiment,  and  the  con- 
sumption must  be  very  large  as  every  one  uses  it.  Full  parti- 
culars cannot  be  learned,  but  a  trans-frontier  trade  exists,  and 
the  various  Indian  porta  exchanged  in  1886-87,  281,117  cwts., 
valued  at  Bs.  24,38,260.  During  5  years  from  1884  to  1888 
Tuticorin  exported  6,802  cwts.  of  turmeric  at  the  average 
valuation  of  Rs.  7-8  per  cwt.  In  the  foreign  trade  turmeric  is 
treated  as  a  dye,  and  the  statistics  include  the  wild  or  Cochin 
kind.  In  1885-86  the  exports  were  156,287  cwts.,  valued  at  - 
Rs.  14,00,000;  in  1886-87, 140,994,  cwts.  were  exported,  valued 
at  Rs.  10,32,025.  The  trade  fluctuates  greatly:  in  1881-82 
only  70,783  cwts.  were  exported;  in  1876-77,  123,824  cwts. 

KiEMPFERIA  GALANGA,  iiV;i. 

Fig,— Rose.  Scit.,  f.  92;  Wight  Ic,  t.  899;  Rheedey  Hort. 
Mahxi.,  ^.  4h 

Hab. — In  the  plains  throughout  British  India,    The  tubers. 

Vernacular. — Chandra-mula  (Ilind.),  Chandd-miila,  Ilumiila 
{Beng,),  Kachula-kalangu  {MaL,  Tarn.),  Chandra-mula,  Utuen 
{Mar,)y  Kapdr-kachri  {Guz.). 

History,  Uses,  &C.— The  plant  is  called  Chandra-mfila 
or  Chandra«mulika  in  Sanskrit,  but  it  is  not  mentioned  in  the 
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Raja-nirghanta.  It  is  much  cultivated  in  gardens  by  the 
Hindus,  whose  women  use  the  aromatic  leaves  and  roots  as  a 
perfume  when  washing  their  hair;  on  this  account  the 
vernacular  names  Uinen  and  Kapur-kachri  have  been  given  to 
it  in  Western  India,  as  its  odour  exactly  resembles  that  of  the 
root  of  Hedychium  spicatum,  which  is  sold  in  the  bazars  as  a 
Kapur-kachri,  and  is  an  ingredient  in  the  Utnen  or  perfumed 
powder  for  the  hair,  which  has  been  described  in  Vol.  ii.,  p.  234. 
Bheede  states  that  the  tubers  reduced  to  powder  and  mixed 
with  honey  are  given  in  coughs  and  pectoral  affections,  boiled 
In  oil  they  are  applied  externally  to  remove  obstructions  in  the 
nasal  passages.  In  the  Diet.  Eeon,  Prod,  of  Iw(Zta(IV,  561),  it 
is  stated  on  the  authority  of  Mason  that  the  roots  are  often  seen 
attached  to  the  necklaces  of  Karen  women,  for  the  sake  of  their 
perfume,  and  that  they  also  place  them  in  their  clothes  for  the 
same  reason.  They  are  also  said  to  be  used  as  a  masticatory 
along  with  betel  leaves  and  areca  nut. 

Description. — The  roots  consist  of  branched  tubers, 
resembling  ginger  in  form,  which  give  off  fleshy  fibres  bearing 
white  pendulous  tubers;  they  have  a  peculiarly  agreeable 
camphoraccous  odour,  exactly  like  that  of  the  Kapur-kachri  of 
the  bazars.  The  leaves  are  radical,  petioled,  ovate-cordate, 
between  acute  and  obtuse ;  margins  membranaceous  and  waved ; 
upper  surface  smooth,  deep  green;  under  surface  pale  and 
somewhat  woolly.  The  leaves  are  much  crowded,  but  when  they 
can  find  room  they  spread  flat  on  the  surface  of  the  earth,  the 
petioles  are  hid  beneath  the  soil  and  form  cylindric  sheaths 
enclosing  the  fascicles  of  flowers,  which  are  of  a  pellucid  white, 
or  white  marked  with  purple  spots,  and  have  the  same  fragrant 
odour  as  the  leaves  and  roots.  All  parts  of  the  plant  have  a 
bitterish  and  camphoraccous  taste. 

The  roots  are  not  met  with  in  commerce,  but,  judging  from 
some  which  we  have  sliced  and  dried,  would  appear  to  be 
capable  of  supplying  an  article  equal  to  the  Kapur-kachri  of  the 
shops.  (See  Eedychium  spicatum).  The  plant  is  cultivated 
with  the  greatest  ease,  and  yields  a  large  crop  of  roots* 
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Chemical  composition. --The  fatty  matters  dissolved  out  of 
this  tuber  by  ether  consisted  of  a  fragrant  liquid  oil,  and  a 
solid  white  crystalline  substance  separated  by  petroleum  ether* 
The  alcoholic  extract,  amounting  to  2*76  per  cent.,  contained 
some  whito  transparent  prisms  of  an  alkaline  nitrate,  and  a 
few  nodules  of  a  circular-shaped  crystals  of  a  yellowish  colour. 
This  extract  contained  a  small  quantity  or  alkaloid,  and  some 
sweet  body  reducing  Fehling's  solution.  A  large  quantity  of 
starch  is  present,  and  4*  14  per  cent,  of  gum.  The  tubers  dried 
at  100°O  lost  4-11  per  cent,  of  moisture,  and  jdelded  13"78 
per  cent,  of  mineral  matter. 

KiEMPFERIA  ROTUNDA,  Limi. 

Fig. — Rose.  Sett.,  t  97 ;  BoL  Mag.,  t.  920  and  6054 ;  Wight 
ic,  t.  2029 ;  Bheede,  Eort.  Mai  xi.,  L  9. 

Hab. — Throughout  India,  often  cultivated. 

Vernucular, — Bhume-champa  (Hind.),  Bhin-champa  (Ben/;.), 
Bhin-champo  (Ouz.),  Bhin-chapha  {Mar.),  Konda-kalava  (Tel.), 
Malan-kua  (Mai.) 

History,  Uses,  &C. — This  plant,  called  in  Sanskrit 
Bhumi-champaka,  *'  ground  champaka,"  from  the  sweetness  of 
its  flowers  resembling  that  of  the  champaka  {MicheUa),  though 
not  mentioned  in  the  Raja-nirghanta,  is  one  of  the  commonest 
domestic  remedies  of  the  Hindus.  Its  small  globular  pendu- 
lous tubers,  at  one  time  supposed  to  be  the  "  round  zedoary  "  of 
the  druggists,  are  used  throughout  India  as  a  local  application 
to  tumours,  wounds,  and  swellings  of  all  kinds.  Rheede  states 
that  in  Malabar  the  whole  plant,  when  reduced  to  powder,  and 
used  in  the  form  of  an  ointment,  is  considered  to  be  of  wonder- 
ful efficacy  in  healing  fresh  wounds,  and  that,  taken  internally  ^ 
it  is  thought  to  remove  any  coagulated  blood  or  purulent  matter 
that  may  be  vrithin  the  body ;  he  adds  that  the  root  is  a  useful 
application  to  anasarcous  swellings.  In  Western  India  the 
tubers  are  used  as  a  popular  local  application  in  mumps*   ((?«/- 

*  Tuberous  roots  were  used  by  the  ancients  for  the  same  purpose.  Cf, 
Serib.  Larg.  Comp.  44. 
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ganrl),  but  as  they  are  generally  combined  with  more  active 
remedies,  such  as  Croton  seeds,  Aconite,  and  Nux  Vomica,  it  is 
probable  that  they  do  not  contribute  much  to  the  cure.  The 
root  consists  of  several  central,  almost  globular  rhizomes,  from 
which  proceed  numerous,  thick,  fleshy  rootlets,  all  of  which 
terminate  in  small,  oblong,  or  round  tubers ;  the  substance  of 
the  rhizomes  and  tubers  is  of  a  pale  straw  colour,  and  has  a 
bitter,  pungent,  camphoraceous  taste,  much  like  that  of  true 
zedoary ;  the  whole  plant  is  aromatic. 

HEDYCHIUM   SPICATUM,  Ham. 
Fig.— Bot.  Mag.,  t.  2300. 

Hab* — China  Himalaya.  The  tubers • 

Vernacular. — Kdpdr-kachri,  Kachdr-kacha,  Kachri  (ffind.), 
K^pdr-kachari  {Mar.,  (ruz.),  Shimai-kichilik-kizhang^  {Tarn.). 

History,  Uses,  &C. — Sati,  the  Sanskrit  name  for  Cwr- 
cuma  Zedoaria,  is  sometimes  erroneously  applied  to  this  plant, 
which  is  not  mentioned  in  the  Raja  Nirgkanta.  In  the  Hima- 
layas it  is  known  as  Sheduri,  and  the  leaves  are  made  into  mats 
which  are  used  as  sleeping  mats  by  the  hill  people.  The  aromatic 
root-stocks  are  used  as  a  perfume  along  with  Henna  (Lawionia 
alba)  in  preparing  the  cloth  known  in  the  North- West  Provin- 
ces as  Malagiri  (Watt).  The  sliced  and  dried  root  is  an  article 
of  considerable  importance  in  Indian  trade^  as  it  is  a  principal 
ingredient  in  the  three  kinds  of  Ahiry  or  scented  powder,  used  by 
the  Hindus  in  worship,  and  as  a  perfume.  White  Abtr  is  made 
from  the  following  ingredients : — The  root  of  Andropogon  murica- 
tm,  the  tubers  of  Hedychium  Bjncatum,  sandalwood  and  arrowroot 
(Indian),  or  flour  of  Sorghum.  The  kind  of  Ablr  called  Ghki 
in  Hindf,  and  Padi  in  GuzerfitW,  contains  in  addition  to  the 
above  ingredients  the  seeds  of  Prunua  MahaHb,  Artemisia  Siever^ 
9iana,  the  wood  of  CedruB  Deodara,  the  tuber  of  Curcuma  Zedo- 
aria,  cloves  and  cardamoms.  Black  Abir,  or  Bukka  of  the  Dec- 
can,  contains  in  addition  to  all  the  above  ingredients.  Aloes- 
wood^  costus,  the  root  of  Nardostachys  Jatamansi,  and  liquid 
Storax.  The  scented  powder  of  the  Jains  called  Vdet^hepa  or 
III.— 53 
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Vhakshepa,  does  not  contain  it,  but  consists  of  sandalwood, 
saffron,  musk,  and  Borneo  camphor.  Two  kinds  of  Kipfir- 
kachri  are  found  in  the  Bombay  market,  viz.,  Chinese  and 
Indian  ;  the  latter  was  supposed  by  Royle  to  be  the  SittaHttee 
or  lesser  Galangal  of  Ainslie  {Mat,  Ind.  I.,  p.  140),  but 
Moidfn  Sheriff  states  that  the  Sittarittee  of  the  Tamils  is  the 
true  lesser  Galangal,  which  statement  appears  to  be  correct. 
Powell  informs  us  that  the  rhizome  is  pounded  with  tobacco 
and  smoked  in  the  Punjab. 

Description. — Indian  Kdpdr-kachri  occurs  in  slices, 
mostly  circular,  but  sometimes  the  section  is  made  in  a  sloping 
direction ;  the  slices  are  ^  an  inch  or  less  in  diameter,  and 
vary  much  in  thickness ;  they  are  white  and  starchy,  and  when 
freshly  pared  exhibit  a  faint  line  dividing  the  cortical  from  the 
central  portion ;  the  edges  of  each  slice  are  covered  by  a  rough 
reddish-brown  bark  marked  with  numerous  scars  and  circular 
rings ;  here  and  there  rootlets  remain  attached  ;  the  odour  is 
like  that  of  orris  root,  but  more  powerful  and  strongly  cam- 
phoraceous  ;  the  taste  pungent,  bitter,  and  aromatic.  The 
Chinese  drug  is  a  little  larger  than  the  Indian,  whiter,  and  less 
pungent;  the  bark  is  smoother  and  of  a  lighter  colour. 

Microscopic  structure.— The  rhizome  consists  of  a  delicate 
parenchyma,  most  of  the  cells  of  which  are  loaded  with  large 
ovoid  starch  grains,  a  few  contain  a  yellowish  resin,  and  essen- 
tial oil ;  the  epidermis  is  composed  of  several  rows  of  compress- 
ed, nearly  empty,  reddish-brown  cells.  From  the  unaltered 
condition  of  the  starch  it  appears  that  the  rhizomes  are  not 
exposed  to  heat. 

Chemical  composition. — The  dried  tubers  have  been  examined 
by  J.  C.  Thresh  {Pharm.  Journ.  [3]  XV,  361).  The  proximate 
analysis  gave  the  following  results : — 

Soluble  in  petroleum  ether— 

Ethylmethylparacoumarate 3'0  I         -.g 

Fixed  oil  and  odorous  body ,...     2*9  J 

Soluble  in  alcohol— 

Indif.  substance  ppt.  by  tannin,. «, ,  1         0.7 

Acid  resin,  &c.  • , J 
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Soluble  in  water^ 

Glucoside  or  saccharine  matter I'O 

Mucilage 2'8 

Albuminoids,  organic  acid,  &c 1*9 

Starch 52-3 

lloisture. , 13*6 

Ash 4-6 

Cellulose,  &c 15*2 

lOO'O 

The  odorous  principle  was  entirely  taken  up  by  petroleum 
ether,  upon  allowing  the  petroleum  ether  to  evaporate  slowly,  an 
abundant  crop  of  large,  colourless,  tabular  crystals  was  obtained, 
together  with  a  pale  yellowish-brown  oily  fluid.  These  crystals, 
after  washing  with  cold  petroleum,  were  submitted  to  a  series 
of  recrystallizations  in  order  to  remove  traces  of  the  odorous 
matter.  They  were  finally  obtained  quite  odourless,  and  found 
to  possess  the  following  properties : — Soluble  in  petroleum 
ether,  ether,  alcohol,  chloroform  and  benzol.  Insoluble  in 
diluted  solutions  of  potash,  soda  or  ammonia.  Sulphuric  acid 
dissolved  it  in  the  cold  without  production  of  colour,  but  if 
heated  the  solution  became  purple  red.  The  alcoholic  solution 
was  neutral  in  reaction,  not  coloured  by  ferric  chloride  or 
precipitated  by  basic  lead  acetate.  It  did  not  reduce  silver 
salts. 

The  melting  point  (uncorrected)  was  found  to  be  120 — 121° 
F.  (49*^  C),  and  after  melting  it  would  remain  fluid  at  ordinary 
temperatures  for  days  if  left  undisturbed. 

By  burning  with  copper  oxide  in  a  current  of  oxygen  the 
following  results  were  obtained : — 

•2931  gram  yielded  -7490  gram  00*  and  '1804  gram  H*  O. 

•2703  gram  gave  -6912  gram  CO*  and  -1690  gram  H*0. 

These  results  agree  with  the  empirical  formula  C"H"0'  :— 

The  uncrystallizable  portion  of  the  petroleum  ether  residue 
was  foimd  to  consist  of  the  odorous  principle,  a  fixed  oil  and  a 
very  considerable  proportion  of  ethylmethylparacoumarate,  the 
latter  doubtless  prevented  from  crystallizing  by  the  presence 
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of  the  former.  "Upon  saponification  of  the  mixture  with  alco- 
holic potash^  two  crystalline  acids  were  obtained,  the  methyl-' 
paracoumaric  and  another,  apparently  a  fatty  acid.  This  latter 
was  totally  insoluble  in  boiling  water,  but  crystallizable  from 
alcohol.  The  quantity  obtained  did  not  enable  the  author  to 
identify  it  with  certainty.  A  minute  quantity  of  the  oily  fluid 
abovementioned  dropped  upon  the  clothes,  rendered  them 
highly  odorous  for  a  considerable  length  of  time,  or,  if  exposed 
caused  a  large  room  to  be  pervaded  with  an  odour  resembling 
that  of  hyacinths. 

Commerce. — The  Chinese  drug  which  forms  by  far  the  greater 
proportion  of  the  commercial  article  is  shipped  to  Indian  ports 
via  Singapore,  and  is  valued  at  Rs.  4 J  per  maund  of  37  J  lbs. 
Sir  E.  Buck  (Dyes  and  Tana  of  the  N.-W.  Provinces)  gives  the 
export  from  Kuraaon  in  1875-76  as  95^  cwts.,  and  also  states 
that  in  the  same  j'^ear  an  equal  quantity  was  exported  from 
Garhwal,  and  40^  cwts.  from  the  Bijnor  district.  In  Davies' 
Trade  Report  25  maunds  (about  2,000  lbs.)  are  given  as  the 
annual  export  via  Peshawar  to  Afghanistan  {Diet.  Econ. 
Prod.  Ind.  IV.,  p.  208).  The  Indian  kind  is  valued  in  Bombay 
at  about  Rs.  5  per  maund  of  37^  lbs.  It  is  .not  so  handsome 
in  appearance  as  the  Chinese,  but  is  more  odorous. 

ZINGIBER  OFFICINALE,  Rose, 

Fig.— Bentl.  and  Trim.,  t.  270 ;  Rose,  Monand.  Ply  83  ; 
Woodville,  t.  250;   Steph,  and  Ch.y  t.  96. 

Hab. —  Cultivated  throughout  the  East.     The  rhizome. 

Vernacular. — (Fresh)  adrak,  adi,  (dry)  South  (Hind.)  ;  (fresh) 
Alen,  (dry)  South  (Mar,);  (fresh)  Ada,  (dry)  Sont(B^n^.); 
(fresh)  Inji,  (dry)  Shukku  (Tarn.) ;  (fresh)  AUam,  (dry)  Sonti 
{Tel.)'y  (fresh)  Hasisunthi,  (dry)  Vana-sunthi  (Can.);  (fresh) 
Adu,  (dry)  Sunth  {Oi4Z.) ;  (fresh)  Inchi,  (dry)  chukka  (Mai.). 

History,  Uses,  &C. — Ginger  has  been  cultivated  in 
India  from  prehistoric  times  ;  it  is  a  native  of  the  East,  but  is 
not  now  known  in  a  wild  state.    In  Sanskrit  it  bears  manv 
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names,  such  as  Mahaushadha  "  great  remedy/'  Visva  "  perva- 
der,"  Visva-bheshaja  *' panacea/'  Sringavera  "antlered,"  Katu- 
badra  *'tbe  good  acrid,"  &c.  Wben  dried  it  is  known  as 
Sunthi  and  Nagara  in  distinction  from  Ardraka  "fresh 
ginger."  In  the  JSTighantas  it  is  described  as  acrid  and 
digestive,  useful  for  the  remoral  of  cold  humors,  costiveness, 
nausea,  asthma,  cough,  colic,  palpitation  of  the  heart,  tym- 
panitis, swellings,  piles,  &c.  Ginger  is  one  of  the  three  acrids 
(trikatu)  of  the  Hindu  physicians,  the  other  two  being  black 
pepper  and  long  pepper ;  combined  with  other  spices  and 
sugar,  as  in  the  preparations  known  as  Samasarhara  churna  and 
Saubhagya  mnthi,  it  is  given  in  dyspepsia  and  loss  of  appetite. 
In  rheumatism  preparations  of  ginger  and  other  spices  with 
butter  are  given  internally,  and  it  is  an  ingredient  in  oils  used 
for  external  application.  The  juice  of  the  fresh  tubers,  with  or 
without  the  juice  of  garlic,  mixed  with  honey,  is  a  favourite 
domestic  remedy  for  cough  and  asthma,  with  lime  juice  it  is 
used  in  bilious  dyspepsia,  and  a  paste  of  dry  ginger  and  warm 
water  is  applied  to  the  forehead  to  relieve  headache.  In  Western 
India,  ginger  juice,  with  a  little  honey  and  a  pinch  of  burnt 
peacock's  feathers,  is  the  popular  remedy  for  vomiting.  In 
old  Persian  we  find  the  names  Shingabir  or  Shangahir  and 
Adrak  applied  to  ginger,  and  it  was  probably  through  the 
Persians  that  the  Greeks  first  became  acquainted  with  it,  as 
their  ft77*)9«pt  is  evidently  derived  from  the  Sanskrit  Sringavera 
through  the  Persian  form  of  the  word.  The  Arabic  name 
Zanjahil  is  of  similar  origin,  the  chief  difference  being  the 
substitution  of  the  letter  J  for  o,  which  is  not  in  the  Arabian 
alphabet. 

Ginger  is  described  by  Dioscorides  as  hot,  digestive,  gently 
laxative,  stomachic  and  having  all  the  properties  of  pepper ;  it 
was  an  ingredient  in  coUyria  and  antidotes  to  poison.  Pliny 
notices  it  in  his  chapter  on  peppers,  but  very  briefly,  and  it  does 
not  appear  to  have  been  regarded  as  an  article  of  much 
importance  in  his  time. 

In  the  second  century  of  our  era,  ginger  is  mentioned  as  liable 
to  duty  (vectigal)  at  Alexandria  along  with  other  Indian  spices. 
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( Vincent  Com.  and  Nav.  of  the  Ancients,  III,  695).  Galen  recom- 
mends it  in  paralysis  and  all  complaints  arising  from  cold  hu- 
mors ;  Paidus  in  neuralgia  and  gout.  Ibn  Sina  and  other  Arabian 
and  Persian  physicians  closely  follow  the  Greeks,  but  enlarge 
upon  its  aphrodisiacal  properties.  In  modern  medicine  the 
value  of  ginger  as  a  carminative  in  atonic  dyspepsia  and  flatulent 
colic,  and  as  a  masticatory  in  relaxed  conditions  of  the  throat 
is  generally  admitted. 

The  manufacture  of  ginger  beer  and  ginger  ale  forms  a  large 
portion  of  the  mineral  water  trade  in  En  gland  J;  indeed,  some 
makers  have  acquired  a  special  reputation  for  their  production. 
Besides  the  large  number  of  fermented  and  aerated  ginger  beers 
consumed  at  home,  a  good  deal  of  ginger  ale  is  shipped  in  glass 
bottles  from  Belfast,  especially  to  the  United  States.  About 
16,000  packages  or  casks  are  so  exported  annually,  for  it  has 
become  a  fashionable  beverage  in  America  among  all  classes. 

According  to  the  American  official  returns  the  imports  in  the 
two  years  ending  June  were  as  follows  (the  duty  being  20 
per  cent.): — 

1888.  1889. 

Dozen  bottles.  Dozen  bottles. 

Ginger  ale  and  beer 23 1 ,721  261 ,  828 

Ginger  cordial 262 

Preserved  ginger  (35  per 

cent,  duty)  value $14,289  §2,670 

Hundredweights.  Hundredweights. 

Raw  ginger(duty  free)  34,194  27,718 

The  value  of  the  ginger  ale  and  beer  imported  there  was  in 
1887,  $153,376;  in   3888,  $126,987,  and  in   1889,  $92,001, 

The  manufacture  of  ginger  ale  seems  to  have  been  com- 
menced there  also ;  for  last  year  3,51 2  dozen  quarts  were  sent 
away  from  New  York  and  New  Orleans,  besides  what  was 
locally  consumed. 

The  number  of  uses  to  which  ginger  is  applied  besides  as  a 
spice,  confection  and  medicine  are  many  ;  for  instance,  we  have 
gingerade,  ginger  ale,  ginger  beer,  ginger  brandy,  ginger  bread. 
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ginger  champagne,   ginger    cordial,    ginger  essence,    gii^ger 
lozenges  and  ginger  wine. 

On  the  Continent  of  Europe,  ginger  is  less  used  and  appre- 
ciated than  in  England. 

Soluble  essences  of  ginger  are  required  for  making  good 
ginger  beer,  and  Belfast  and  American  ginger  ales.  There  are 
aerated  and  fermented  ginger  beers;  the  best  unbleached 
Jamaica  ginger,  well  bruised,  being  used  for  the  latter.  Ginger 
is  also  used  for  a  kind  of  cordial  and  champagne. 

Lastly,  young  ginger  is  candied  and  preserved  to  a  con- 
siderable extent  in  the  East,  and  comes  into  commerce  under 
the  section  of  "sticcades."  The  quantity  imported  into  England 
from  India  and  China  ranges  from  300,000  to  600,000  pounds, 
of  the  value  of  £1 1,000  to  £25,000.  The  mode  of  preserving  it 
is  to  steep  the  rhizomes  in  vats  of  water  for  several  days, 
changing  the  water  once.  When  taken  out  it  is  spread  on 
tables  and  well  pricked  or  pierced  with  bodkins.  The  rhizomes 
are  then  boiled  in  a  copper  caldron,  then  steeped  for  two  days 
and  nights  in  a  vat  with  a  mixture  of  water  and  rice  flour. 
After  this  they  are  washed  with  a  solution  of  lime,  then  boiled 
with  an  equal  weight  of  sugar  and  a  little  white  of  egg  is  added 
to  clarify. 

After  the  ginger  has  been  boiled  a  second  time  it  is  put  in 
glazed  jars  of  pottery,  holding  1  pound,  3  pounds  or  6  pounds, 
and  covered  with  syrup.  The  syinip  is  changed  two  or  three 
times,  and  then  they  are  shipped  in  cases  holding  six  jars. 

The  quality  called  "  Mandarin  "  is  put  up  in  barrels.  (P.  L. 
Simmonds,  Amer.  Jn,  Pharm.  1891.) 

Description* — Many  qualities  of  ginger  are  met  with  in 
Eastern  commerce,  which  vary  greatly  in  appearance  ;  the  fresh 
tubers  also  vary  in  size,  flavour  and  colour  in  different  soils. 
One  variety  found  in  gardens  in  the  Concan  has  a  darker  colour 
than  ordinary  ginger  and  somewhat  of  a  zedoary  flavour ;  it  is 
known  as  Kaia-Ala,  "  black  ginger."  Dried  ginger  is  known 
in  two  forms,  namely,  the  rhizome  with  its  epidermis,  in  which 
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case  it  is  called  coated;  or  deprived  of  epidermis,  and  then 
termed  scraped  or  uncoated.  The  pieces,  which  are  called  by 
the  spice  dealers  races  or  hands,  rarely  exceed  4  inches  in  length 
and  have  a  somewhat  palmate  form,  being  made  up  of  a  series 
of  shorti  laterally  compressed,  lobe-like  shoots  or  knobs. 
Uncoated  Cochin  ginger,  which  is  the  best  kind  produced  in 
India,  has  a  pale  buff  hue,  and  a  striated,  somewhat  fibrous, 
surface.  It  breaks  easily,  exhibiting  a  short  and  farinaceous 
fracture  with  numerous  bristle-like  fibres  and  closely  resembles 
Jamaica  ginger  in  appearance  and  flavour.  "Black''  Cochin 
ginger  is  that  dried  in  the  wet  weather  by  means  of  hot  ashes. 
Bengal  and  Bombay  gingers  have  a  brownish  or  reddish 
external  surface,  and  the  fractured  surface  is  harder  and  darker, 
the  flavour  is  less  delicate  than  that  of  the  Cochin  sort.  Coated 
gingers  are  now  seldom  met  with,  but  Indian  commercial 
samples  usually  contain  a  proportion  of  shrivelled  and  im- 
perfectly scraped  roots. 

Chemical  composition. — Ginger  has  been  very  completely 
examined  by  J.  C.  Thresh.  (Pharm.  Journ,  (3)  xii.,  721). 
He  found  Cochin  ginger  to  contain  volatile  oil  1*350  ;  fat,  wax 
(?)  and  resin  (in  the  petroleum  ether  solution),  1"205;  neutral 
resin  '950;  a,  and  6.  resins,  '865;  Ginger ol,  '600 ;  substance 
precipitated  by  acids,  5"350;  mucilage,  1*450;  indifferent 
substance  precipitated  by  tannin,  organic  acids,  &c.,  6*800; 
extractive  soluble  in  alcohol  not  in  ether  or  water,  '280^,  alkaloid 
a  trace ;  metarabin,  8120  ;  starch,  15*790  ;  pararabin,  14*400  ; 
oxalic  acid  (as  CaC^O*),  '427  ;  cellulose,  3*760 ;  albuminoids, 
6-570;  vasculose,  &c.,  14*763;  moisture,  13*530;  ash,  4*800. 
The  essential  oil  is  pale-yeUow,  ladvogyre  and  not  acrid. 
GKngerol,  the  active  principle,  is  a  straw-coloured,  viscid, 
odourless  fluid  of  extremely  pungent  taste. 

According  to  S.  J.  Biegel,  East  India  ginger  yields  8  per 
cent,  of  oleo-resin,  whereas  Jamaica  ginger  only  yields  6  per 
cent.  It  may  be  best  extracted  by  alcohol,  ether  or  chloroform,r 
benzin  will  dissolve  it,  but  it  does  not  exhaust  the  drug  as 
satisfactorily  as  the  other  solvents. 
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Commerce  ~Qinger  is  extensively  cultivated  in  British  India, 
from  the  Himalayas  to  Cape  Oomorin. 

In  the  Himalayas  it  is  successfully  reared  at  elevations  of  4,000 
or  5,000  feet,  requiring,  however,  a  moist  soil.  The  Malabar 
ginger,  exported  from  Calicut,  is  the  produce  of  the  district  of 
Shemaad,  situated  to  the  south  of  Calicut.  In  the  Dacca 
district  the  natives  cleanse  the  roots  in  boiling  lime  water^ 
which  probably  injures  much  of  the  fragrtuit  pungency , whereas 
in  Jamaica  they  use  simply  plain  water. 

In  order  to  dry  ginger  into  what  is  called  "  south  "  in  India 
—that  is,  to  enable  it  to  keep — ^the  fresh  roots  are  put  into  a 
basket,  which  ia  suspended  by  a  rope,  and  then  two  men,  one 
on  each  side,  pull  it  to  and  fro  between  them  by  a  cord 
attached,  and  thus  shake  the  roots  in  the  basket ;  this  process 
is  carried  on  for  two  hours  every  day  for  three  days.  After 
this  the  roots  are  dried  in  the  sun  for  eight  days,  and  again 
shaken  in  the  basket ;  the  object  of  the  shaking  being  to  take 
off  the  outer  scales  and  skin  of  the  roots.  Two  days  further 
drying  completes  the  process,  and  the  ginger  sells  at  about  a 
rupees  or  two,  for  6  or  8  pounds.  The  value  of  the  East  Indian 
ginger  exported  went  on  increasing  from  about  £63,000(44,457 
hundredweights)  in  1881  to  over  £199,000  (133,280  hundred- 
weights) in  1887;  but  in  the  last  three  years  it  has  retrograded, 
having  fallen  to  £70,398  (61,774  hundredweights)  in  the 
financial  year  ending  March,  1890. 

Last  year,  of  63,500  cwts.  imported  into  England,  India 
sent  53,500  cwts.,  Jamaica,  5,900  cwts.,  and  West  Africa,  2,600 
cwts*     (P,  L,  Simmands.) 


ZINGIBER  CASSUMUNAR,  Boxh. 

Fig. — Boxh.  in  As.  Research.  11,  ^.  7;  Bot  Mag,,  t.  1426; 
Box.  Monand.  PL 

Hab.T^India.    The  rhi2omes. 
III. -64 
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Vernacular. — Ban-ada  (Beng\)^  Nisa,  Makbari-halad  (Mar.\ 
Karpushpu  (TeZ.);  Ban-adrak,  Ban-adi  [Bind.). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Vafim- 
draka  or  "  wild  ginger, "  though  not  mentioned  in  the  Eiija 
Nirghanta,  appears  to  be  well  known  in  most  parts  of  India 
as  a  domestic  remedy  among  the  peasantry,  who  rub  down 
the  tubers  with  water  for  administration  in  diarrhoea  and 
colic.  Though  Roxburgh  has  named  this  plant  Cassumunar, 
it  appears  to  be  very  doubtful  whether  its  roots  have  ever 
been  exported  to  Europe  or  have  ever  been  an  article  of  commerce 
in  India.  Kattu-mannal  is  a  Malabar  name  for  the  yellow 
zodoary,  and  it  appears  to  be  this  plant  which  has  furnished  the 
Cassumunar  root  of  the  druggists  (cf.  Pereira,  Mq,t,  Med., 
ii.,  Pt.  1,  p.  236).  In  odour  and  taste  both  roots  are  very 
similar.  The  Marathi  name  Nisa  is  Sanskrit  and  signifies 
"turmeric,"  and  seems  to  indicate  that  the  tubers  of  this 
plant  are  used  as  a  substitute  for  that  article  by  the 
peasantry. 

Description. —  The  fresh  rhizomes  are  1  to  2  inches  in 
diameter,  jointed,  compressed,  with  numerous  white  fleshy 
radicles,  to  some  of  which  white  tubers  are  attached.  Each 
joint  of  the  rhizome  is  furnished  with  a  leaf  bud.  The 
epidermis  is  scaly,  light-brown,  the  interior  of  a  rich  golden 
yellow,  the  odour  is  powerful  and  not  very  pleasant,  like  a 
mixture  of  ginger,  camphor,  and  turmeric ;  the  taste  hot  and 
camphoraceous. 

Microscopic  structure, —  The  epidermis  is  formed  of  many 
layers  of  compressed  and  obliterated  cells.  The  parenchyma 
consists  of  large  polyhedral  cells ;  those  in  the  cortical  portion 
of  the  rhizome  are  nearly  free  from  starch,  but  those  in  the 
central  portion  are  filled  with  large  ovoid  starch  granules*  In 
all  parts  of  the  rhizome  large  cells  full  of  a  golden-yellow 
essential  oil  abound.  The  vascular  system  resembles  that 
of  turmeric. 


8CITAMINEJE.  427 

CJietnical  composition. — The  drug  yielded  to  analysis : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins) ...  6*96 

Alcoholic  extract  (sugar,  resins)  7*29 

Water  extract  (gum, acids,  &c.),... 13-42 

Starch 1508 

Crude  fibre 1261 

Ash 6-80 

.  Moisture 7*66 

Albuminoids,  modifications  of  arabin,  &c.  , . , /30'  1 8 

10000 
The  root  had  a  pungent  odour,  similar  to  a  mixture  of  cam- 
phor and  nutmeg,  the  soft  resin  had  a  bitter  and  burning  taste. 
The  colouring  matter  had  many  of  the  reactions  of  curcumin, 
but  was  more  readily  bleached  than  true  curcumin,  and  the 
colour  of  the  powder  was  very  fugitive.  The  water  extract 
gave  a  crystalline  precipitate  with  lead  acetate,  which  was 
found  to  be  due  to  the  presence  of  malic  acid.  The  root 
contained  more  mucilage  and  sugar  than  that  of  Curcuma  aro- 
matica.  We  were  unable  to  separate  any  of  the  "  soapy  extrac- 
tive" mentioned  in  the  analysis  of  Cassumunar  root  by  Luca. 

Costus  Speciosus,  8fn.,  Lam,  III.  i.,  t.  3  ;  B/ieede,  EovL 
Mah  xi.y  t.  8. 

F^mauw&r. —Kefi  (Bind,  and  Beng.)^  Penva  ^r  (Mar,)y 
Kemuka  (Sam,).  Roxburgh  notices  a  preserve  made  of  the 
fi'esh  roots  which  is  considered  wholesome  and  nutritious. 
0.  specioaua  is  the  Tjana-kua  of  Rheede  and  the  Herha  spiralis 
hirsuta  of  Rumphius,  Ainslie,  quoting  Brown's  History  of 
Jamaica,  says  that  the  root  is  there  used  as  a  substitute  for 
ginger,  but  is  very  inferior  to  it.  (Mat.  Ind.  ii.,  167,)  In  the 
Calcutta  Exhibition  Catalogue,  the  root  is  described  asdepura- 
tive  and  aphrodisiac ;  similar  properties  are  attributed  to  it  in 
the  Concan,  where  it  is  very  abundant  in  moist  situations.  The 
rhizome  resembles  the  great  Galangal  in  growth  and  structure, 
but  has  no  aromatic  properties,  the  taste  being  mucilaginous 
and  feebly  astringent;  it  could  only  be  used  as  a  substitute  for 
ginger  by  being  preserved  with  a  quantity  of  that  root  suffi- 
cient to  flavour  it. 
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ELETTARIA  CARDAMOMUM,  Xatan. 

Fig. — Rheede,  HorL  Mai.  xi.,  tt.  4  and  5  ;  Benil.  and  Trim., 
t.  267  ;  Woodcilk,  t.  231 ;  Boxb.  Cor.  PL  ttV.,  t  226.  Malabar 
Cardamom  (JEng.),  Cardamome  da  Malabar  {Fr.). 

Hab.— West  and  South  India.    The  fruit. 

Vernacular. — Chhoti-ilfiyachi  or  iUlchi  {Hind.),  Elaich, 
Gujrati-elaich  {Beng.),  Elchi  (Guz.),  Veldoda  {Mar.\  Ella-kai 
(Tarn.),  Tdlakki  {Can.),  Elettari  {Mai.),  Elakaya,  Vittula  (Tel.). 

History,  Uses,  &C. — The  small  cardamom,  in  Sanskrit 
Ela,  is  mentioned  by  Susruta.  In  the  Nighantas  it  bears 
various  synonyms,  such  as  Truti,  Eapota-vami  ''grey,'' 
Korangi,  and  Dravidi  "  coming  from  the  Dravidian  country." 
The  large  or  Nepal  cardamom  {Amamum  subulatum)  is  called 
Sthulaila  '4arge  £la,"  and  is  described  separately.  Both  kinds 
are  considered  to  be  digestive,  pungent,  light  and  hot,  and  are 
recommended  in  phlegmatic  affections,  such  as  cough,  asthma, 
piles,  and  diseases  of  the  bladder  and  kidneys.  These  two 
cardamoms  are  described  by  Ibn  Sina  under  the  name  of  ^ii  (i 
(kakulah) ;  he  also  describes  separately  under  the  name  of 
hidir  (hilbawa)  another  kind  of  cardamom  as  more  easily 
digested  than  the  kakulah.  This  latter  cardamom  is  the  true 
Cardamomum  majm  or  Nutmeg  cardamom  of  Africa  to  which 
Pereira  has  given  the  name  of  Amomum  korarima.  We  think 
that  there  can  be  no  doubt  that  the  Greeks  were  acquainted 
with  the  cardamoms  of  India  which  they  appear  to  have  first 
obtained  from  the  Persians  through  Syria  and  Armenia. 
Dioscorides  says  :—"  Choose  that  which  is  tough,  well  filled^ 
closed ;  if  not  in  this  state,  it  is  too  old  and  has  lost  its  aroma. 
The  taste  is  pungent  and  somewhat  bitter.'^  With  respect  to 
the  name  Eatiddus,  the  Greeks  appear  to  have  applied  it  to 
this  spice  in  much  the  same  way  as  the  Persians  applied  the 
name  kakalah,  which  originally  meant  the  fniit  of  some  other 
plant  which  was  used  for  flavouring  bread.  In  the  Burhan  it 
is  stated  that  the  name  kakulah  is  also  given  by  some  to  a  fruit 
like  sapandan  (a  kind  of  cress),  which  is  the  same  as  Ilachi. 
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Besides  tlie  two  Indian  cardamoms,  there  is  a  large  kind  of 
cardamom  which  comes  from  Ceylon,  now  found  in  commerce. 
Dr.  Trimen,  in  his  Systematic  Catalogue  of  the  Flotcering  Plants 
and  Ferns  of  Ceylon,  speaks  of  the  plant  which  produces  it  as 
Ekttaria  cardamonmm,  Maton,  var.  major — the  JEmal  of  the 
Singhalese. 

As  a  masticatory  and  for  flavouring  food,  the  Malabar  or 
small  cardamom  is  preferred  by  the  natives,  but  the  other 
kinds,  which  are  cheaper  and  of  less  delicate  flavour,  are  largely 
used  by  the  sweetmeat  makers. 

Cultivation. — There  are  two  ways  of  propagating  the  plant, 
viz.,  by  sets  or  by  seed.  The  chief  requirements  for  successful 
cultivation  are  a  rich  loamy  soil,  and  a  site  sheltered  from 
strong  winds  and  too  much  direct  sunlight.  Clearings  in 
forest  land,  with  a  few  trees  left  here  and  there,  in  order  to 
give  the  requisite  sh^e  and  shelter,  are  f oimd  to  offer  the  best 
conditions  for  the  production  of  good  crops.  In  the  planting 
of  sets,  yoimg  ones  of  one  to  two  years  old  should  be  chosen. 
Holes  one  foot  deep  and  18  inches  wide  are  dug,  and  into  these, 
after  they  have  been  prepared  as  beds,  raised  a  few  inches 
above  the  surrounding  ground,  the  sets  are  inserted  just  below 
the  surface  of  the  soil. 

The  spaces  between  each  plant  may  be  from  6  to  12  feet, 
according  to  the  quality  of  the  soil.  The  ground  should  be 
well  cleared  of  weeds,  stones  and  rubbish,  but  when  the  plants 
have  grown  to  a  certain  size,  no  further  weeding  will  be  necessary, 
as  nothing  will  grow  under  their  shade.  Seeds  should  be  sown 
in  prepared  nurseries,  care  being  taken  not  to  sow  too  deep. 
The  seedlings,  when  6  to  8  inches  in  height,  should  be 
transplanted  and  treated  in  the  same  manner  as  sets.  {Diet, 
Econ.  Prod.  Ind.  iii.,  p.  229).  For  the  particulars  of 
cardamom  cultivation  in  the  Wynaad,  Travancore,  Mysore, 
Madura,  Coorg,  and  Canara,  the  same  work  may  be 
consulted.  To  prepare  cardamoms  for  the  market,  they  are 
washed,  bleached,  and  starched.  For  washing,  2  lbs.  of  pounded 
soapnuts  and  i  lb.  of  Acacia  concinna  pods  are  mixed  with  about 
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6  gallons  of  water^  and  a  separate  solution  of  common  country 
soap  is  made.  Three  quarts  of  the  soapnut  mixture  are  added 
to  8  quarts  of  water,  and  in  this  10  lbs.  of  cardamoms  are  well 
agitated  by  hand  and  then  transferred  to  a  basket  to  drain  for  a 
few  minutes.  They  are  then  washed  a  second  time  in  7  quarts  of 
water,  one  of  the  soapnut  mixture,  and  one  of  the  soap  solution, 
drained  and  thrown  upon  a  mat.  Then  they  are  continually 
sprinkled  with  fresh  water  by  relays  of  women  until  sunrise 
next  morning,  when  they  are  spread  out  on  mats  to  dry  for  four 
or  five  hours.  The  stalks  are  then  cut  ofE  with  scissors,  at 
which  work  some  women  are  so  expert  as  to  be  able  to  nip 
90  cardamoms  in  one  minute.  This  done,  the  cardamoms  are 
sorted  for  export.  The  starching  process,  which  has  only  lately 
been  introduced,  consists  in  sprinkling  the  cardamoms  with  a 
thin  paste  made  of  rice  and  wheat  flour,  country  soap,  and 
butter  milk,  and  rubbing  them  between  the  palms  of  the  hands. 
The  washing  mixtures  are  used  for  two  lots  of  cardamoms 
and  are  then  thrown  away.  The  women  who  wash  are  paid  3 
annas  per  diem ;  the  night  watchers  4  annas,  and  the  nippers 
2^  annas  per  13  lbs. 

Description, — The  cardamom  of  commerce  is  a  dry^ 
three-sided,  oblong,  or  roundish  capsuleof  a  yellowish-brown  or 
dirty  white  colour.  The  pericarp  is  tough,  and  divides  into 
three  valves,  from  the  middle  of  the  inner  surface  of  each  a 
partition  projects  towards  the  axis,  so  as  to  divide  the  capsule 
into  three  ceUs,  each  of  which  is  filled  with  closely  packed 
angular  seeds,  each  surrounded  by  a  thin  transparent  membrane 
(aril).  The  seeds  are  of  a  rich  brown  colour,  about  two  lines 
long,  transversely  rugose,  with  a  depressed  hilum,  and  deeply 
channelled  raphd.  The  capsule  is  almost  tasteless.  The  seeds 
have  a  pungent,  camphoraceous,  agreeable  flavour,  and  leave  a 
sensation  of  cold  upon  the  tongue  when  chewed. 

Mioroscopic  structure. — The  testa  of  the  seed  is  formed  of 
three  layers:  Ist,  a  layer  of  thick- walled  striated  cells;  2)id,  a 
layer  of  large  thin- walled  cells;  6rd,  an  internal  layer  of  dark- 
brown  radiating  cells,  with  very  thick  walls.     The  albumen  is 
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colourless  and  consists  of  polyhedral  cells  containing  starchy 
and  generally  rhomboidal  masses  of  albuminous  matter,  which 
can  be  easily  seen  when  thin  slices  of  the  albumen  in  almond 
oil  are  examined  by  polarized  light. 

Chemical  composition, — The  parenchyme  of  the  albumen  and 
embryo  is  loaded  with  fatty  oil  and  essential  oil,  the  former 
existing  in  the  seed  to  the  extent  of  about  10  per  cent.  The 
essential  oil,  which  amounts  on  an  average  to  4*6  per  cent., 
has  the  odour  and  flavour  of  the  seeds ;  it  consists  chiefly  of  a 
liquid  having  the  formula  G^^K^^O^.  According  to  Fliickiger, 
the  raw  oil  is  dextrogyre,  and  deposits  after  a  time  a  camphor, 
which  he  considers  to  be  identical  with  common  camphor,  as 
it  agrees  with  that  substance  in  optical  properties  and  crystal- 
line form.  The  water  which  comes  over  when  cardamoms  are 
distilled,  contains  acetic  acid.  The  ash  of  cardamoms,  which, 
according  to  Warnecke,  amounts  to  6*12  per  cent,  in  common 
with  that  of  several  other  plants  of  the  same  order,  is  remark- 
ably rich  in  manganese. 

Commerce. — The  trade  in  Indian  cardamoms  seems  to  have 
been  declining  for  some  years  past.  In  1880-81  the  exports 
to  foreign  countries  were  valued  at  Rs.  8,20,257,  but  the 
returns  for  that  year  were  the  highest  on  record.  For 
subsequent  years  they  were  as  follows : — 1883-84,  Rs.  5,68,334; 
1885-86,  Rs.  5,60,012;  and  1887-88,  Rs.  2,04,858.  In 
1883-84,  the  United  Kingdom  received  of  the  above,  cardamoms 
to  the  value  of  Rs.   4,05,649,  but  last  year  only  Rs.  52,658. 

After  the  United  Kingdom  the  other  receiving  countries  are 
generally  in  the  following  order  of  importance :—  Arabia, 
Germany,  Persia.  On  the  other  hand,  the  imports  of  foreign 
cardamoms  seem  to  be  on  the  increase.  In  1880-81  they 
were  valued  at  Rs.  4,134,  and  taking  the  same  years  as  have 
been  given  for  the  exports,  the  imports  were  in  1883-84, 
Rs.  18,351;  1885-86,  Rs.  92,205;  and  1887-88,  Rs.  2,60,450. 

During  this  year  the  bulk  of  the  imports  {nz.,  Rs.  2,51,211 
worth)  came  from  Ceylon,  and  of  the  total  of  these  foreign 
imports,  Bombay  received  Rs.  2,16,455  wqrth.    Of  t^e  internal 
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trade  in  cardamoms^  full  statistics  are  not  available,  but  exclude* 
ing  tbe  transfrontier  trade  by  land,  it  was  last  year  valued 
at  Rs.  25,11,053. 

In  Travancore  the  cardamom  cultivation  and  trade  are  a 
monopoly  of  the  State.  The  drug  is  grown  on  the  Cardamom 
Hills,  and  is  brought  down,  under  guard,  to  Alleppy  to  be  ex- 
ported. The  following  table  gives  a  Statement  of  the  sale  of 
Travancore  cardamoms  during  the  last  sixteen  years  :— 
Statement  of  the  Sale  of  Travancore  CardamomSf  1875  to  1891. 


Yew  H.  E. 

Cardamoms 

in  caudie.  of 

600  £.  lbs. 

Avenge  price  per 
candy  in  Rupees. 

Total  amount  realized. 

Es. 

Us. 

1051 

275 

838 

2,30,268 

1052 

47 

•    1,600 

74,692 

1053 

133 

1,719 

2,28,526 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4,87,596 

1056 

188 

1,833 

3,44,320 

1057 

158 

1,427 

2,25,865 

1068 

62 

1,825 

1,13,397 

1059 

303 

1,018 

8,08,601 

1060 

484 

769 

3,72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863 

75,892 

1063 

256 

492 

1,26,058 

1064 

176 

776 

1,36,018 

1065 

84 

590 

49,787 

1066 

326 

534 

1,74,847 

This  table  includes  all    cardamoms   sold.      Some   will  be 
exported  by  sea  and  some  sent  by  backwater  to  Cochin,   so 
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what  is  sent  to  Cochin  will  also  appear  as  exports  from   that 
Port. 

The  following  notes  have  been  kindly  furnished  by  Mr.  T. 
F.  Bourdillon,  Conservator  of  Forests,  Travancore,  late  Superin- 
tendent of  the  Cardamom  Ilills  :  — 

The  cardamom  plant  is  indigenous  in  the  evergreen  forest  of 
Travancore,  between  the  elevations  of  400  and  4,000  feet,  but 
thrives  best  at  the  higher  of  these  altitudes. 

The  spice  is  divided  into  3  classes  :  (1)  Magara  Ham,  or  those 
cardamoms  which  ripen  in  the  month  of  Magaram  (January) ; 
(2)  ITanni  elam,  those  which  ripen  in  the  month  of  Kanni 
(September) ;  and  (3)  Neela  Ham,  or  long  cardamoms. 

The  first  two  classes  grow  on  the  same  variety  of  the  plant, 
the  whole  plant  being  smaller  than  that  of  the  long  variety,  and 
the  difference  in  the  time  of  ripening  is  due  to  differences  of 
altitude  and  climate. 

The  scapes  on  which  the  capsules  are  borne,  in  the  case  of  the 
first  two  classes,  always  trail  on  the  ground,  whereas  the 
scapes  of  the  long  cardamoms  stand  erect,  and  are  often  2^  ft. 
high. 

Magara  elam  are  considered  the  best*  The  plants  that  pro- 
duce them  are  grown  at  an  elevation  of  3,000  ft.  and  upwards 
on  the  eastern  edge  of  the  Travancore  Territory,  where  the 
rainfall  is  comparatively  light,  reaching  probably  not  more 
than  GO  inches.  In  this  comparatively  dry  district  the  capsules 
take  longer  to  mature,  and  though  the  plant  flowers  in  March 
and  April,  at  the  same  time  that  it  flowers  elsewhere,  the 
capsules  do  not  ripen  till  January,  and  are  considerably  larger 
and  contain  more  seed  than  the  other  kinds. 

Kanni  elam  come  second.  The  capsules  are  very  round 
and  sweet,  but  are  smaller  than  those  of  the  Magara  elam. 
The  plants  which  produce  them  grow  at  elevations  between 
1,000  and  2,500  ft.,  in  a  moister  (100—200  inches)  and  more 
forcing  climate  than  the  others,  and  the  fruit  ripens  more 
quickly. 

111—55. 
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•  Neela  ekim  come  last.  The  plants  are  larger,  and  the  scapes 
stand  upright  as  already  said.  The  capsules  are  long  and  less 
aromatic  than  those  of  the  other  two  kinds.  This  variety  is 
found  on  the  hills  of  South  Travancore,  where  the  rainfall  is 
heavy  (150 — 200  inches)  and  where  the  sea  breezes  blow.  The 
elevation  is  between  1,000  and  3,000  ft. 

Although  cardamoms  are  wild  in  the  forests,  they  have  been 
cultivated  in  gardens  from  time  immemorial,  and  from  old  records 
it  is  seen  that  the  oldest  gardens  which  were  in  existence 
when  Lieut.  Ward  made  his  survey  of  the  country  in  1817  are 
still  the  most  productive.  These  gardens  are  found  on  the 
eastern  edge  of  the  Travancore  hill-plateaux,  where  the 
Magara  elatn  are  produced,  and  this  variety  yields  about  f  of 
the  total  produce  of  the  country.  Some  gardens  are  met 
with  in  the  Kanni  elam  district,  but  these  are  more  modern, 
and  the  yield  is  about  ^  of  the  total  crop  each  year,  *^Long 
cardamoms"  are  not  grown  in  gardens;  they  are  all  collected 
wild  from  the  forests. 

When  a  person  intends  to  open  a  garden,  and  has  obtained 
permission  to  do  so  (for  cardamoms  are  still  a  monopoly  in 
Travancore),  he  selects  some  heavy  forest,  where  there  are 
already  a  few  plants  of  cardamoms  growing,  carefully  avoiding 
those  places  where  reeds  gf ow,  as  indicating  poor  soil.  The 
common  saying  is  that  where  the  Anjili  (Artocarpus  hirsuta) 
and  white  cedar  {Dysoxylon  fnalabaricum)  grow,  there  carda- 
moms will  thrive. 

The  smaller  trees  and  undergrowth  are  then  cut  down,  only 
the  larger  trees  being  left  to  form  a  close  canopy  overhead. 
The  garden  is  then  kept  clear  of  weeds  by  a  cutting  over  and 
weeding  twice  a  year,  and  cardamom  seeds  are  sprinkled  about, 
or  the  rhizomes  are  planted  out  when  the  plants  have  not  come 
up  properly.  In  about  3  years  the  garden  begins  to  bear,  and 
may  continue  to  do  so  for  upwards  of  a  century  if  the  light  is 
not  allowed  to  enter  too  much.  Should  any  of  the  larger  trees 
fall  down  and  let  the  light  in,  the  cardamom  plants  turn  yellow 
and  give  a  heavy  crop,  but  then  die  out  until  shade  has  been 
again  allowed  to  grow  up. 
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Each  year  when  the  cardamoms  ripen,  they  are  collected  and 
dried  on  rocks,  and  when  thoroughly  dried  they  are  delivered 
to  the  Cardamom  Superintendent,  who  weighs  them  in  and 
despatches  the  crop  under  escort  to  the  Court,  where  it  is  sold, 
and  the  grower  gets  two-fifths  of  the  price  realised  at  the 
annual  auction,  the  Government  retaining  the  other  three-fifths. 

The  crop  yielded  per  acre  is  not  large,  and,  indeed,  a  heavy 
crop  is  a  disadvantage,  as  it  would  imply  that  the  garden  was 
about  to  die  out.  Equal  crops  of  good  full  capsules  are  to  be 
desired,  and  as  the  trees  above  drop  their  leaves  and  manure 
the  plants  below,  no  further  manuring  is  necessary,  though  it 
is  generally  admitted  that  manuring  would  largely  increase  the 
crops  were  it  feasible  to  carry  out  such  operations. 

It  has  been  estimated  that  there  are  about  26,000  acres  under 
cardamoms  in  Travancore,  and  13^,000  thulams  (of  20  lbs.  each) 
is  a  large  crop.  Even  supposing  that  the  area  was  much  over- 
estimated, it  is  probable  that  the  annual  crop  does  not  exceed 
10  lbs.  to  the  acre,  though  we  have  heard  it  placed  at  double 
that  amount. 

It  will  be  seen  by  the  figures  quoted  above  that  the  crops  of 
cardamoms  in  Travancore  vary  very  considerably,  the  fact 
being  that  the  setting  of  the  blossom  in  March,  April  and  May 
is  very  much  dependent  on  the  weather,  frequent  showers  dur- 
ing those  months  being  most  favourable  to  a  good  crop,  while 
a  heavy  monsoon  is  said  to  destroy  the  young  fruit.  Here  too, 
as  in  the  case  of  most  fruit  crops,  a  good  year  is  followed  by 
one  or  two  bad  ones  and  vice  versa. 

Formerly >  when  Travancore  used  to  supply  the  world  with 
this  spice,  the  price  realized  was  very  good,  but  since  Ceylon 
and  Curg  cardamoms  have  come  into  the  market,  the  price  has 
fallen  to  about  i  of  its  former  level,  so  that  the  annual 
amoimt  realized  by  the  Government  hardly  pays  for  the 
establishment  required  to  watch  and  guard  the  crop  from  being 
stolen.  The  owners  of  gardens,  who  are  chiefly  villagers  from 
the  adjoining  district  of  Madura  in  British  India,  scarcely 
secure  any  return  for  their  work,  and  it  is  now  in  contemplation 
to  abolish  the  monopoly  altogether. 
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A  considerable  proportion  of  the  cardamoms  in  Indian 
commerce  consists  of  the  seeds^  without  the  husks,  Theee  seeds 
are  obtained  from  overripe  fruits  which  have  burst  in  the  field 
or  during  manipulation,  and  are  of  two  kinds,  Indian  and 
Chinese,  The  latter  are  said  to  be  the  seeds  of  Amcymum 
xanthioidea,  {Hanbury^  Science  Papers,  pp.  100,  178,  260, 
291.) 

Amomum  subulatum,  IZoarft.,  is  much  larger  than  the 
true  cardamom,  of  a  dark-brown  colour  and  coarsely  striated, 
three- valved,  each  valve  being  furnished  with  three  ragged, 
membraneous  wings,  which  extend  from  the  upper  part  of  the 
fruit  and  gradually  disappear  towards  the  apex.  The  seeds  are 
arranged  as  in  the  true  cardamom,  but  are  more  numerous,  and 
are  held  together  in  each  cell  by  a  dark  viscid  saccharine  pidp. 
Their  taste  is  aromatic  and  camphoraceous.  They  are  much 
used  in  the  preparation  of  sweetmeats  on  account  of  their 
cheapness.     Value,  Es,  18  per  maund  of  37i  lbs. 

The  Nutmeg  Cardamom,  or  true  Cardamomum 
majus,*  made  its  appearance  iu  the  Bombay  market  in 
1885.  Up  to  that  time  the  only  large  cardamoms  we  have  met 
with  have  been  the  Bengal  or  Ceylon  kinds.  Under  the  name 
of  Hil-bawa  it  is  correctly  described  by  the  Arabian  physicians, 
who  no  doubt  were  acquainted  with  the  genuine  article. 
Persian  and  Indian  writers  are  evidently  not  acquainted  with 
it,  although  they  copy  the  description  giveu  by  the  Arabs. 

The  Pharmacographia  has  the  following  account  of  this  rare 
Cardamom: — "The  true  Cardamomum  majua  is  a  conical  fruit 
in  size  and  shape,  not  unlike  a  small  fig  reversed,  containing 
roundish  angular  seeds,  of  an  agreeable  aromatic  flavour,  much 
resembling  that  of  the  Malabar  cardamom,  and  quite  devoid 
of  the  burning  taste  of  grains  of  Paradise.  Each  fruit  is 
perforated,  having  been  strung  on  a  cord  to  dry ;  such  strings 
of  cardamoms  are  sometimes  used  by  the  Arabs  as  rosaries. 
The  fruit  in  question  is  called  in  the  Galla  language  Korarima, 

•  Valerius   Cordus,  Hist.  Plant,  iv.,   28  ;  Mathiolus  i.,  27. 
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but  is  also  known  as  Guragi  spioe,  and  by  its  Arabic  names  of 
Heil  and  Hab-el^habctshi.  According  to  Beke,  it  is  conveyed  to 
the  market  of  Bdso  (10°  N.  lat.),  in  Southern  Abyssinia,  from 
Tumhe,  a  region  lying  in  about  9^  N.  lat.  and  360  E.  long. ; 
thence  it  is  carried  to  Massowah,  on  the  Bed  Sea,  and  shipped 
for  India  (?)  and  Arabia.  Yon  Heuglin  speaks  of  it  as  brought 
from  the  Galla  country.  It  is  not  improbable  that  it  is  the 
same  fruit  which  Speke  saw  growing  in  1862  at  Uganda,  in 
lat.  0°,  and  which  he  says  is  strung  like  a  necklace  by  the 
Wagonda  people* 

ALPINIA  OFFICINARUM.  Hance. 

Fig.  —Bentl.  and  Trim.,  ^.271.  The  lesser  Galangal  (Eng,), 
Petit  Galanga,  Galanga  de  la  Chine  {Fr.). 

Hab. — China.     The  rhizome. 

Vernacular. — Kulinjan,  Pin-ki-jer  (Hind. ),  Shitta-rattai 
(Tarn,),  Kulinjan  (Mar,),  Kulanjan  (Otiz.),  Kunjara-kathi 
(8ind.),  Sannaelumparash-trakum  (Tel,),  Kalanjan  (Can,). 

History,  Uses,  &C. — The  Chinese  call  the  Galangals 
Kaon-leang-keang  and  Liang-keang.  From  the  first  of  these 
names  the  Arabs  have  derived  their  name  Khulanjan  or 
£howlanj^n,  which  is  applied  to  the  greater  and  lesser  galangal, 
and  is  the  source  of  the  European  name  for  these  drugs.  The 
same  name  occurs  in  the  Nighanta's,  which  makes  it  evident 
that  the  Hindus  first  became  acquainted  with  Chinese  galangal 
through  the  Arabs.  The  earliest  notice  of  the  drug  occurs  in 
Persian  literature  (cf.  Burhan),  where  it  is  stated  that  Khusrd- 
daru,  "Chosros  remedy,"  was  introduced  in  the  time  of 
Noshirwan  (6th  century).  It  probably  reached  Persia  by  the 
Central  Asian  trade  route,  as  we  find  that  it  is  still  used  by  the 
Tartars  to  flavour  their  tea.  Paidus  -^gineta  (7th  century) 
calls  it  yakayyas,  and  latter  Greek  writers  x^^^'f*"*  yoXo/Sicas  and 
KoXovrCta.  Ibu  Khurd^bah  (9th  century),  in  enumerating  the 
productions  of  a  country  called  Sila,  names  galangal,  and 
Edrisi^  three  hundred  years  later,  mentions  it  as  brought  from 
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India  and  China  to  Aden.  Ibu  Sina  and  other  early  Arabian 
physicians  also  notice  it  shortly  as  a  stomachic  and  strinulant. 
Curious  stories  as  to  its  source  were  current  in  those  days ;  Haji 
Zein  states  that  in  Tunan  a  kind'of  hawk  is  said  by  travellers 
to  build  its  nest  of  the  roots  of  the  S[hdlanj£n  upon  the  sea- shore, 
and  that  the  only  way  of  obtaining  the  drug  is  to  rob  these 
nests ;  this  the  merchants  do^  and,  after  washing  the  roots,  cut 
them  up  into  short  pieces. 

Although  this  drug  has  been  so  long  known,  its  botanical 
source  was  only  discovered  in  1870,  when  a  descr^>tio&  of  tho 
plant  was  communicated  to  the  Linnean  Society  of  London  by 
Dr.  H.  F.  Hance,  made  from  specimens  collected  by  M.  E.  C. 
Taintor  near  Hoihow,  in  the  north  of  Hainan.  {Journal  of  the 
Linn.  8oc.,  1873,  XIII.,  6.) 

Galangal  is  described  by  Serapion  on  the  authority  of  IsUk 
bin  AjaiT&n  as  hot  and  dry  in  the  third  degree,  useful  to 
phlegmatic  persons,  and  in  humidity  of  the  stomach;  it 
promotes  digestion  by  its  heat  and  the  solution  which  it 
occasions  in  the  stomach,  and  thus  relieves  colic;  gives 
fragrance  to  the  breath,  and  warms  the  kidneys:  it  sets  the 
semen  in  commotion,  and  when  a  piece  of  it  is  held  in  the 
mouth  it  occasions  erections  of  the  memhrum  virile.  Other 
Arabian  writers  give  a  similar  account  of  it.  Indian  Mahome- 
tan writers,  with  reference  to  the  name  Pdn-kt-jar,  say  that  the 
drug  may  be  the  root  of  very  old  plants  of  Piper  Betle^  but 
they  are  evidently  in  doubt  about  its  being  produced  by  that 
plant.  {Makhzany  article  ^* RhAlanjan.'')  Mir  Muhammad 
Husain  describes  Galangal  as  tonic,  stomachic,  carminative, 
stimulant,  and  aphrodisiac.  He  tells  us  that  if  given  to  young 
children  it  makes  them  talk  early,  and  that  a  paste  of  the 
powdered  drug  made  with  oil  or  water  will  remove  freckles. 
It  is  a  stomachic  tonic,  used  by  native  practitioners  to  reduce 
the  quantity  of  urine  in  diabetes.  It  is  used  to  correct  foul 
breath  when  chewed,  and  the  juice  swallowed  stops  irritation 
in  the  throat.  {Emerson.)  Galangal  is  one  of  the  ingredients 
of  Warburg's  tincture.  It  is  not  used  in  English  medicine, 
but  there  is  a  considerable  demand  for  it  in  Bussia,  where  it  u 


SGITAMINE^.  439 

used  for  a  variety  of  purposes^  as  for  flavouring  the  liqueur 
called  Nastoika,  it  is  also  employed  by  brewers,  and  to  impart 
a  pungent  flavour  to  vinegar^  a  use  noticed  by  Pomet  so  long 
ago  as  1694.  As  a  popular  medicine  and  spice,  it  is  much  sold 
in  Livonia,  Esthonia,  and  in  Central  Russia.  It  is  also  in 
requisition  as  a  cattle  medicine,  and  all  over  Europe  there  is 
a  small  consumption  of  it  in  regular  medicine  (Hanbury). 
Irvine  {Med.  Topog.  of  Ajmeer,  p.  171 )  says  that  the  natives 
add  Kulijan  to  bazar  spirit  to  make  it  more  intoxicating. 

Description. — The  dried  rhizomes  are  about  as  thick  as 
the  little  finger  or  often  less.  They  have  evidently  been  cut  into 
short  lengths  (2  to  3  inches)  while  fresh;  many  of  the  pieces 
are  branched,  and  all  are  marked  by  numerous  circular  ridges 
of  a  light  colour.  The  external  surface  of  the  rhizome  is  of  a 
deep  reddish-brown,  the  interior  pale  red,  hard  and  tough; 
the  odour  is  aromatic  and  the  taste  hot  and  spicy. 

Microscopic  structure, —  The  bulk  of  the  rhizome  consists  of 
a  uniform  parenchyma  traversed  by  fibre- vascular  bundles, 
some  of  the  parenchyme  cells  are  full  of  resin  and  essential  oil^ 
but  most  of  them  contain  large  starch  grains  of  an  elongated  or 
club-shaped  form. 

Chemical  composition. —  Galangal  contains  from  f  to  i  per 
cent,  of  an  essential  oil,  which  is  the  odorous  principle ;  according 
to  Vogel,  its  formula  is  C'^H*^0.  Brandes  extracted  from 
Galangal  with  ether  a  neutral,  inodorous,  tasteless,  crystalline 
body,  Kixmjfferide,  E.  Jahns  (1883)  has  isolated  the  following 
compounds  from  the  root:  Kampherid^  C^^^H'^O^H^O, 
crystallizing  in  yellowish  needles  (m.  p.  221°),  which  are 
slightly  soluble  in  water,  ether  and  benzine,  freely  soluble  in 
alcohol,  soluble  in  alkalies  to  an  intensely  yellow  solution,  and 
in  concentrated  sulphuric  acid  to  a  yellow  solution  with  a  strong 
blue  fluorescence.  Oalangiii,  C* *H*  ®O^II*0,  crystallizing  from 
its  solution  in  aqueous  alcohol  in  yellowish-white  needles 
(m.  p.  214°).  The  reactions  of  this  body  are  very  similar  to 
those  of  kampherid;  its  solution  in  concentrated  sulphuric  acid, 
however,  is  non-fluorescent. 
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Atpinin,  C*^H**0®,  crystallizes  in  yellowish  needles  (m. 
J).  173^).  Its  reactions  are  similar  to  those  of  galangin. 
(Archiv,  der  Pkarm.y  CCXX»,  161 ;  Year-Book  of  Pharmacy, 
1882,  p.  199.)  The  resin,  which  is  probably  the  acrid  principle, 
has  not  been  examined. 

Dr.  Thresh  (1884)  has  isolated  from  Galangal  root  an  active 
pungent  principle,  which  he  has  named  Oalangol,  and  which 
resembles  the  pungent  principles  of  Ginger,  Capsicum,  and 
grains  of  Paradise  in  certain  respects.  He  records  the  follow- 
ing proximate  analysis  of  100  parts  of  the  rhizome : — Volatile 
oil  0-6,  rosin  0*2,  fat  and  Oalangol  1*6,  kampferid,  &c.,  1*4, 
other  saline  matters  soluble  in  ether  but  not  precipitated  by  Pb. 
A'^  1*2,  tannin  0*6,  phlobophane  1*2,  other  substances  soluble  in 
alcohol  3*2,  glucose,  mucilage,  &c.,  3*5,  oxalic  acid  0*3,  galangal 
red  2*8,  starch  23*7,  albuminoids  2*6,  moisture  13*8,  ash  3*8, 
cellulose,  &c.,  39-5.  The  active  principle  could  not  be  isolated 
in  a  state  of  purity. 

Gommene, — The  imports  of  Galangal  into  India  average 
3,300  cwts.  yearly.  In  1883-84  they  amounted  to 
3,870  cwts.,  valued  at  Rs.  35,982,  of  which  Calcutta  took 
686  cwts.,  Bombay  1,750  cwts.,  and  Madras  1,434  cwts.  Of  the 
total  imports  1,230  cwts.  came  from  Hongkong,  2,540  cwts. 
from  the  Straits  Settlements,  and  100  cwts.  from  other  countries. 
During  the  same  year  1,670  cwts.  were  re-exported  to  Arabia 
and  Persia. 

Galangal  is  valued  in  Bombay  at  about  Rs.  3i  per  maund  of 
37i  lbs. 

ALPINIA  GALANGA,  WiM. 

Pig, — Rumph.  Apib.  t\,  L  63.  The  greater  Galangal, 
Java  Galangal  {Eng,),  Galanga  grand,  Galanga  de  Java  (Fr,). 

Hab.— Java,  Sumatra,  Southern  India.  Cultivated  in 
Bengal.     The  rhiaome. 

Vernacular. — Bara-Kulinjan  {Hind,,  ffws.),  Motha-kolanjan, 
Kosht-kolanjan,  Malabari-kolanjan  (Mar.),  Pera-rattai  (Tarn.), 
Podda-dumparash-trakan  {Tel.),  Pera-ratta  (J/i*/.). 
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History,  Uses,  &C. — The  great  Galangal  is  known  in 
China  by  the  same  names  as  the  lesser  Galangal,  and  does  not 
appear  to  have  been  distinguished  from  the  latter  drug  by  the 
Greeks,  Arabs  or  Persians.  Hanbury  {Science  Papers,  p.  373) 
remarks  that  Garcia  D'Orta  was  the  first  writer  to  point  out 
(1563)  that  there  are  two  kinds  of  Galangal — the  one,  as  he 
says,  of  smaller  size  and  more  potent  virtues,  brought  from 
China,  the  other,  a  thicker  and  less  aromatic  rhizome,  produced 
in  Java.  Loureiro  describes  the  plant  which  produces  it  under 
the  name  of  Amomum  Oalangay  and  gives  Cao  Ledm  Kidm  as  its 
name  in  Cochin- China.  Roxburgh  (i.,  60)  fully  describes  the 
plant  grown  in  Calcutta  from  roots  sent  to  him  by  Dr.  Charles 
Campbell  from  Bencoolen,  and  quotes  a  note  by  Mr.  Colebrooke 
to  the  effect  that  the  roots  are  the  Kulanjana  of  the  Raja 
Nirghanta,  and  the  Sughanda-vacha  and  Malabari-vacha  of  the 
Bhavaprakasha.  From  the  latter  name  it  appears  that  the 
Hindus  regard  the  plant  as  a  native  of  Malabar  or  of  Western 
India;  the  correctness  of  this  opinion  has  been  confirmed  by 
Dalzell  and  Gibson,  who  found  it  growing  truly  wild  upon  the 
Wagh  Dongar  or  "  tiger  hill "  in  the  Southern  Concan.  {Bomb. 
FL,  p.  274.)  The  root  of  the  Indian  plant  does  not,  however, 
appear  to  have  been  collected  for  commercial  purposes  until  a 
comparatively  recent  date,  which  has  given  rise  to  the  supposi- 
tion that  the  plant  is  not  a  native  of  India.  At  the  present 
time  it  is  cultivated  both  in  Malabar  and  Bengal. 

The  fruits  of  A,  gahnga  furnish  the  Galanga  Cardamom.  In 
the  fresh  state  they  are  of  the  size  of  a  small  cherry,  obovate, 
smooth,  and  of  a  deep  orange-red  colour.  Ilanbury  {Science 
PaiJerSy  p.  252) describes  the  dried  fruit  {Kaon-leang-keang-tsze, 
Chinese)  as  about  half  an  inch  in  length,  of  an  oblong  form, 
somewhat  constricted  in  the  middle,  or  occasionally  pear- 
shaped;  some  obscurely  3-sided,  Each  fruit  prominently 
crowned  with  the  remains  of  the  calyx;  in  a  few  the  lower 
extremity  still  attached  to  a  slender  pedicel.  Most  of  the 
capsules  much  shrivelled  on  the  outside,  a  few  plump  and 
smooth.  Pericarp  from  pale  to  deep  reddish-brown,  glabrous, 
thin.  Seeds  united  in  a  3-lobcd  mass,  completely  invested  in 
III.— 6« 
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a  wliitish  integument,  each  cell  or  lobe  containing  usually  two, 
placed  one  above  the  other;  these  are  ash-coloured,  flattish, 
and  somewhat  3-angled,  finely  striated,  and  have  a  pungent 
taste  like  that  of  the  root.  {For  figure,  see  Science  Papers, 
p.  107.) 

The  root  is  readily  distinguished  from  that  of  A.  officinarum 
by  its  larger  size,  feebler  odour  and  taste,  orange-brown  exterior 
and  yellowish-white  interior.  The  statistics  of  Indian  commerce 
do  not  enable  us  to  distinguish  this  drug  from  China  galangal. 
It  is  valued  in  Bombay  at  about  Es.  50  per  candy  of  7  cwt&. 
Galangal  cardamoms  are  not  found  in  Indian  commerce. 

In  the  Kew  Bulletin  for  January   1891  (p.  5)  an  interesting 
account  is  given  of  the  identification  of  the  plant  yielding  the 
rhizome  employed  to  make  the  well-known  Chinese  preserved 
ginger.     As  long  ago  as    1878,  Dr.  E.  Percival   Wright,  of 
Trinity   College,  Dublin,  called  the  attention  of  Mr.  Thiselton 
Dyer  to  the  fact  that  the   preserved  ginger  has  very  much 
larger  rhizomes  than  Zingiber  officinale,  and  that  it  was  quite 
improbable    that   it    was   the  produce   of    that  plant.      The 
difficulty  in  identifying  the  plant  arose   from  the  fact  that, 
like  many  others   cultivated  for  the   root  or  tuber,  it  rarely 
flowers.    The    first  flowering  plant  was  sent  to    Kew  from 
Jamaica  by  Mr.  Harris,  the  Superintendent  of  the  Hope  Gbtrden 
there.       During  the  past  year  the  plant  has  flowered  both 
at  Dominica  in  the  West  Indies  and  in  the  Botanic  Garden 
at   Hongkong.     Mr.  C.   Ford,    the  Director  of  the   Botanic 
Garden   at  Hongkong,  has  identified  the  plant  as  Alpinia 
galanga,   the  source  of  the  greater  or  Java   galangal  root  of 
commerce.       Mr.    Watson,  of  Kew,   appears  to  have    been 
the  first  to  suggest  that  the  Chinese  ginger  plant  is  probably  a 
species  of  Aljnnia,  and  possibly  identical  with  the  Siam  ginger 
plant,  which  was  described  by  Sir  J.  D.  Hooker  in  the  Botanical 
Magazine  (tab.  6946)  in  1887  as  a  new  species,  under  the  name 
of  Alpinia  zingiberina.     Mr.  J.  G.  Baker,  in  working  up  the 
Scitamineao  for  the  '  Flora  of  British  India,'  arrived  at  the 
conclusion  that  it  is  not  distinct  from  the  Alpinia  galanga. 
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Willd.  The  Siam  and  Chinese  gingers  are  therefore  identical, 
and  both  are  the  produce  of  Aijpinia  galanga,  Willd.  Pharm. 
Journ.y  Jan  31st,  1891. 

MUSA  PARADISIACA,  Linn. 

Fig. — Boxb.  C(/r.  PI  in.,  t.  275 ;  Eheedey  Hort.  Mai  i. 
tt.  12—14.     Plantain  {Eng,),  Bananier  (Fr.). 

Hab. —  Cultivated  throughout  India.  Thefruit,  leaves  and 
stems. 

Vemamlar.—Kehi  (Hind.,  G^wz.),  Kala  (B<?w^.),  K61  {Mar.)^ 
Vazhai-pazham  (Tarn.),  Anati-pandu,  Amti-pandu  (Tel),  Bdli 
(Can.). 

History,  Uses,  &C. — The  cultivated  plantains  are  called 
Kadali  in  Sanskrit,  and  the  wild  plantains,  which,  we  believe, 
to  be  their  progenitors,  Aranya-kadali  and  Rambha.  There 
are  many  synonyms,  such  as  Bhanuphala  or  Ansuraatphala 
"having  luminous  fruit,"  Chiruphala  **  having  delicious  fruit," 
Edjeshta  '* liked  by  kings,"  Vana-lakshmi  "beauty  of  the 
woods,"  &c.  We  think  there  can  be  little  doubt  that  the 
plantain  has  been  under  cultivation  in  India  from  prehistoric 
times.  The  Greeks  under  Alexander  must  have  become 
acquainted  with  it  ;  Theophrastus  and  Pliny  describe  a  tree 
called  Pala,  with  leaves  like  the  wing  of  a  bird,  three  cubits  in 
length,  which  puts  forth  its  fruit  from  the  bark,  a  fruit 
remarkable  for  the  sweetness  of  its  juice,  a  single  one  (bunch?) 
containing  sufficient  to  satisfy  four  persons ;  this  tree  is  sup- 
posed to  have  been  the  plantain.  The  word  pala  signifies 
"  leaves,"  but  we  are  not  aware  of  its  ever  having  been  applied 
to  the  plantain.  The  Arabs  call  it  Mauz  and  Talk,  and  under 
the  latter  name  it  is  mentioned  in  the  Koran— e;^Jt^lu*l«-*l  ^ 
^j-ilo  JLb  J  o>Ai*  j^^i^  •vt^W*  wt«^l  U  (and  the  com- 
panions of  the  right  hand,  happy  companions  of  the  right  hand 
among  Lotus  trees  free  from  thorns,  and  plantains  with  their 
lapping  clusters  of  fruit). 

Under  the  name  of  Mauz,  Mesne  describes  the  fruit  as  useful 
in  soreness  of  the  throat  and  chest  with  dry  cough,  and  in 
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irritability  of  the  bladder ;  he  considers  it  to  be  aphrodisiac, 
diuretic  and  aperient,  and  recommends  it  to  be  cooked  with 
sugar  or  honey.     Eaten  in  excess  it  gives  rise  to  indigestion. 
Abu  Hanifeh  in  the  9th  century  described  very  accurately  the 
manner   of   growth   of   the  plantain,  and  quotes  a  saying  of 
Ash'ab,  to  his  son,  as  related  by  As,  "  Wherefore  dost  thou  not 
become  like  me  ?  "  to  which  he  answered,  **  Such  as  I  is  like  the 
Mauzak,  which  does  not  attain  to  a  good  state  until  its  parent 
dies."    (Madd-el-kamus.)     The  early  Italian  travellers  called  the 
plant  Fico  d'Adamo,  and  thought  they  saw  in  the  transverse 
section  of  the   fruit  a  cross  or  even   a  crucifix.     Mandeville 
calls  it  the  Apple  of  Paradise.     The  varieties  of  the  plantain 
are  very  numerous  ;  Rumphius  describes  sixteen  {Herb,  Amb., 
viii.,  2).     Some  of  these,  like  the  large  yellow  Mant/el,  are  only 
used  after  they  have  been  cooked ;  others,  as  the  Icl/M,  are  small 
and  delicate  in  flavour.     The  abortive  flowers  at  the  end  of  the 
spike  are  removed  and  used  as  a  vegetable  by  the  Hindus,  and 
the  unripe  fruit,  called  Mochaka  in  Sanskrit,  is  used  medicinally 
on  account  of  its  astringent  properties  in  diabet^  ;  it  is  made 
into  a  (jhrita  with  the  three  inyrobalans  and  aromatics.     Young 
plantain  leaves   are  universally  used   as  a  cool  dressing  for 
blisters   and  to  retain  the  moisture  of  water  dressings ;  they 
serve  also  as  a  green  shade  for  the  eyes.     Emerson  notices  the 
use  of  the  sap  to  allay  thirst  in  cholera.     Mir   Muhammad 
Ilusain  in  the  Makhzan  tells  us  that  the  centre  of  the  stem, 
Kanjiijuly  is  eaten  with  fish  as  a  vegetable  in   Bengal,  that  the 
kind  called  Malbhok  is  used  as  a  poultice  to  bums,  and  that 
called  Bolkad  is  boiled  and  used  as  an  ointment  to  the  syphilitic 
eruptions  of  children ;  he  also  notices  the  use  of  the  ashes  on 
account  of  their  alkaline  properties,  and   of  the  root  as  an 
anthelmintic,     MM.  Corre  and   Lejanne   state  that  the  fruit 
stems  sliced  and  macerated  in  water  all  night,  yield  a  sudorific 
drink ;  and  that  the  charcoal  of  the  skin  of  the  fruit  is  re- 
commended by  Chevalier  as  an  application  to  the  cracks  in  the 
sole  of  the  foot   from  which   Negroes   suffer,     Pereira    (Mat. 
Med,,  ii.,  p.  "2'22)  has  drawn  attention  to  the  nutritive  properties 
of    the  meal   prepared  from    the  fruit.     In   India  the    lower 
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portion  of  the  stem  of  the  wild  plantain  is  a  Taluable  resource 
in  famine  seasons  on  account  of  the  large  quantity  of  starch  it 
contains.  Starch  prepared  from  the  unripe  fruit  is  used  in 
the  treatment  of  bowel  complaints  in  Bengal.  A  specimen  we 
examined  consisted  almost  wholly  of  pure  starch,  with  a  trace  of 
astringent  extractive.  In  America  a  syrup  of  bananas  is  said 
to  be  singularly  efEective  in  relieving  chronic  bronchitis.  The 
preparation  is  simple,  requiring  only  that  the  fruit  shall  be  cut 
in  small  pieces  and  with  an  equal  weight  of  sugar  be  placed  in 
a  close  jar,  which  is  set  in  cold  water  and  slowly  heated  to  the 
boiling  point,  when  it  is  to  be  removed  from  the  fire  and  allowed 
to  cool.     The  dose  mentioned  is  a  teaspoonful  every  hour. 

Chemkal  composition, — Professor  Johnston,  in  the  Journal  of 
the  Agricultural  Society  of  Scotland^  says:  ^*  We  find  the  plantain 
fruit  to  approach  most  nearly  in  composition  and  nutritive 
value  to  the  potato,  and  the  plantain  meal  to  that  of  rice. 
Thus  the  fruit  of  the  plantain  gives  37  per  cent.,  and  the 
raw  potato  25  per  cent.,  of  dry  matter.  In  regard  to  its  value 
as  a  food  for  man  incur  northern  climates,  there  is  no  reason 
to  believe  that  it  is  \mfit  to  sustain  life  and  health  ;  and  as  to 
warmer  or  tropical  climates,  this  conclusion  is  of  more  weight. " 
The  only  chemical  writer  who  had  previously  made  personal 
observations  upon  this  point  (M.  Boussingaidt),  says:.  "I  have 
not  sufficient  data  to  determine  the  nutritive  value  of  the 
banana,  but  I  have  reason  to  believe  that  it  is  superior  to  that 
of  the  potato.  I  have  given  as  rations  to  men  employed  at 
hard  labour  about  6^  pounds  of  half-ripe  bananas  and  two 
ounces  of  salt  meat."  Of  these  green  bananas  he  elsewhere 
states,  that  38  per  cent,  consisted  of  husk,  and  that  the  internal 
eatable  part  lost  56  per  cent,  of  water  by  drying  in  the  sun. 
The  composition  of  the  ash  of  the  plantain  also  bears  a  close 
resemblance  to  that  of  the  potato.  Both  contain  much  alkaline 
matter,  potash  and  soda  salts ;  and  in  both  there  is  nearly  the 
same  percentage  of  phosphoric  acid  and  magnesia.  The 
growing  parts  of  the  plant  contain  much  tannic  and  gallic  acids. 
The  sound  ripe  fruit  contains  as  much  as  22  per  cent,  of  sugar, 
16  per  cent,  being  crystallizable.     In  the  native  sugar-cane  the 
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proportion  of  cane  sugar,  according  to  Payen,  is  18  per  cent* 
After  the  plantain  has  become  quite  ripe,  there  is  a  rapid  dimi- 
nution in  the  proportion  of  crystallizable  sugaf  and  an  increase 
in  the  proportion  of  inverted  sugar  ;  an  over-ripe  fruit  contained 
only  2*84  per  cent,  of  crystallizable  and  11'84  per  cent,  of 
uncrystallizable  sugar,  being  a  total  of  14*68  per  cent,  or  two- 
thirds  of  the  original  quantity. 

For  the  following  analyses  of  E.  Indian  plantains  we  are 
indebted  to  Assistant  Surgeon  G.  L.  Bose,  Calcutta.  The 
sampleis  represent  the  most  commonly. used  varieties : — 

Percentage  of  Pulp  and  Pericarp  in  Ripe  Fruit. 


Variety. 

Pulp. 

Pericarp. 

Kantali 

70-85 
74-37 
86-02 

29-15 

Champa  .•••••• • 

25-63 

Chattim 

13*98 
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Konig  gives  the  following  as  the  composition  of  the  fruit 
from  Brazil  and  Venezuela — the  first  analysis  being  by 
Corenwinder,  and  the  other  by  Marcano  and  Miintz  : — 

Brazil.  Venezuela.  Mean. 

Water     72-40  73-8  73'10 

Albuminoids  ...• 2-14  160  1-87 

Fat -96  -30  -63 

Nitrogen  free  extractive   ...     23*09  23-00  23-05 

Cellulose -38  -20  -29 

Ash 103  MO  1-06 

The  fruit  consisted  of  about  40  per  cent,  pericarp  and 
60  percent,  pulp.  The  pericarp  afforded  14'7per  cent,  of  solid 
residue,  containing  1*6  per  cent,  of  grape  sugar.  The 
anhydrous  fruit  from  Brazil  contained  1'24  per  cent,  nitrogen 
and  83*66  per  cent,  carbohydrates ;  that  from  Venezuela,  -97  per 
cent,  nitrogen  and  87*78  per  cent,  carbohydrates.  Plantain  meal 
from  Venezuela  had  the  following  percentage  composition  : — 

Water 14-90 

Albuminoids  , 2'90 

F^t  -60 

Nitrogen  free  extractive    77*90 

Cellulose 1-60 

Ash 2-20 

The  nitrogen  free  extractive  from  the  ripe  fresh  fruit  and 
meal  had  the  following  composition : — 

Brazil.               Venezuela.  Meal. 

Cane  sugar  ,  15-90                5*90  1'52 

Grape  sugar     8-60                6-40  3"30 

Starch -60                  ^0  66*10 

The  ash  of  the  fruit  from  Brazil  had  the  following  percentage 
composition: — Potassium  sulphate,  3'61 ;  Potassium  chloride, 
14*34;  Magnesium  phosphate,  8-77;  Potassium  oxide,  27-12; 
Potassium  carbonate,  41*66 ;  Calcium  carbonate,  1'17;  Oxide 
of  iron,  '36 ;  Sand,  2*06  per  cent. 


Tiitt  ask  of  the  husk  of  th^  Ap^  fniit  Was  foiind  to  ddnlain  4?-dS 
fcarbonate  of  potash,  6-58  Carbonate  of  sodium^  25*18  chloride 
of  potassiunt,  5'66  alkaline  phosphates  (with  a  little  sulphate), 
^•50  charcoal,  flO  lime,  silica,  \Sarthy  phosphatesy  &C.  In  the 
juice  of  the  flower  stenl  of  the  same  plant,  Comnille  {J.  Phamt: 
(3)  43>  269)  found  25-2?'  pCr  cent.  potash>  9*52  8oda>  15^85  Ume, 
50  magnesia,  0'8t  alumina,  with  a  trace  of  ferric  oxide>  6-30 
chlorine,  0-96  sulphuric  anhydride>  0*87  phosphoric  tohydridie> 
0'81  silica,  and  34-17  Carbonic  anhydride  (calculated  from  the 


Commerce.— bn^  pktitains  Arettii  irticfeol  ComnieiftiC  k 
India,  and  are  excellent  when  stewed  with  sugar  or  fried  iA 
butter^    Bombay  exports  annually  from  300  to  400  cwtsv 

GANNA    INDICA,    i^ni^^ 

Fig.~&fieede^  Sort,  Mad.  xi.^  U  43.  Indian  Shot  oi^  iBead 
{Eng,),  Balisier(JFV.). 

Hab. Uncertain.    Common  thi^oUghoiit  India  ilk  gardens 

iand  cultivated  ground.     The  fruit  and  rootk 

F'^rna^M/ar.--Sabba^jaya,  Akalbat  {H%ni,\  Sarba-jaya 
{BengX  Kandamani-cheddi  {Tarn.),  Krishna-tamara  {TeL), 
Katd-bdla  (Ma/.),  Sugundaraju-gida  {Can.),  Deokeli,  Kimikshi 
{Mar.). 

HistOfy,  Uses*  &e.— This  pktit,  though  comittoii  every- 
where, is  not  truly  wild  in  India ;  how  and  from  whence  it  ha* 
been  introduced  is  not  known;  it  occurs  also  in  Burma  and 
Ceylon,  and  the  seeds  are  used  as  prayer^beads  by  the  Burmese. 
In  the  West  Indies,  especiaUy  in  St;  Kitts^  a  nearly  allied  species 
is  cultivated  for  its  starch,  which  is  known  as  "  Tw9  les  mm' 
or  "  Ficule  de  Tohmane,'*  and  is  remarkable  for  the  great  siite 
of  its  starch  grains.  No  starch  is  prepared  in  India  fMnl 
C.  fWica,butit8fruitandrootareusedmedicinaUyby  the  natives. 
The  flowersare  sacred  to  Shiva  and  Durga^  as  is  indicated  by  the 
Hindi,  BengaK,  and  Marathi  names  which  are  derived  from  the 
Sanskrit  Sarva-jaya  "all  conquering"  (Shiva),  and  Kiimakshi, 
a  name  of  the  goddess  Durga.  In  the  DicL  Been.  Pi^d,  of  Indid^ 
111.-67 
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the  Sanskrit  name  Silarambha  is  wrongly  attributed  to  thid 
plant,  it  is  properly  the  name  of  the  wild  plantain  or  Kashtha 
Eadali.  Eheede,  describing  the  medicinal  uses  of  C,  indica, 
says: — "E  fructibus  parvum  testis  succus  elicitur,  qui  auribus 
immissus  dolores  illarum  mitigat.  Ex  iisdem  et  saccharo  massa 
componitur,  et  umbilicali  regioni  applicatur  contra  diabetem, 
ex  calidis  fcbribus  ortam.  Succus  radicis  Mercurii  sublimati 
toxicum  infringit."  Atkinson  (Hifii.  Dist,  730)  states  that  the 
root  is  used  as  a  diaphoretic  and  diuretic  in  fevers  and  dropsy. 
When  cattle  have  eaten  any  poisonous  plant,  which  is  generally 
discovered  by  the  swelling  of  the  abdomen,  the  natives 
administer  to  them  the  root  of  this  plant,  which  they  break  up 
in  small  pieces,  boil  in  rice-water  and  pepper,  and  give  them  to 
drink.  [Drury.)  Baden-Powell  [Pnnj,  ProcL  382)  states  that  the 
seeds  are  considered  to  be  cordial  and  vulnerary. 

Description. — An  herbaceous  plant,  2-3  feet;  leaves 
large,  ovate-lanceolate,  stem-clasping ;  flowers  bright  scarlet  or 
yellow,  inner  wing  of  the  corolla  trifid,  segments  lanceolate, 
straight;  anther  single,  attached  to  the  edge  of  the  corolla; 
capsule  bristly,  3-celled,  many-seeded;  seeds  round,  black, 
hard  and  shining,  the  size  of  a  pea  or  buck-shot. 

Chemical  composition. — The  seeds  reduced  to  powder  were 
exhausted  with  alcohol,  and  the  alcoholic  extract  mixed  with 
water  acidulated  with  sulphuric  acid,  and  agitated  with  petro- 
leum ether,  then  with  ether,  and  after  the  addition  of  an 
alkali,  again  with  ether. 

The  petroleum  ether  extract  contained  yellowish  fatty  matter, 
from  which  white  n  odules  separated  on  standing,  the  taste  was 
camphoraceouB  and  somewhat  pepper-like.  The  acid  ether 
extract  had  the  odour  of  vanilla ;  it  was  partly  soluble  in  water 
with  acid  reaction,  the  aqueous  solution  giving  a  bright  green 
coloration  with  ferric  salts,  slightly  precipitating  gelatine,  but 
giving  no  reaction  with  potassic  cyanide. 

No  alkaloidal  principle  was  detected  in  the  ether  extract,  the 
amount  of  which  did  not  exceed  a  trace. 

The  fresh  roots  were  contused,  and  treated  in  the  same 
manner  as  the  seeds.     The  taste  of  the  alcoholic  extract  was 
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slightly  pungent  with  a  flavour  of  ginger.  The  petroleum 
ether  extract  was  yellow  and  consisted  of  resinous  and  fatty 
matters ;  it  was  partly  soluble  in  absolute  alcohol^  the  solution 
giving  a  dirty-green  precipitate  with  ferric  chloride.  The  acid 
ether  extract  was  partly  soluble  in  water,  and  the  solution  gave 
a  sage-green  coloration  with  ferric  chloride,  precipitated 
tannin,  but  gave  no  reaction  with  potassic  cyanide.  The 
portion  insoluble  in  water  was  nearly  wholly  soluble  in 
ammonia,  affording  a  deep  yellowish-brown  solution,  from 
which  acids  precipitated  yellowish  flocks.  The  alkaline  ether 
extract  contained  traces  of  an  alkaloid  which  failed  to  afford  any 
special  colour  reactions. 

The  seeds  have  been  stated  by  DalzeU  and  Gibson  (Bombay 
Flora)  to  afford  a  beautiful  but  evanescent  dye ;  we  failed  to 
detect  the  presence  of  any  such  dye  principle  in  cither  the 
sfeeds  or  roots.  The  roots  contain  mucilaginous  matter  and 
starch ;  starch  was  also  present  in  the  seeds. 

IKIDEiE. 

IRIS  GERMANICA,  Linn. 

Fig.—Bot.  Mag,,  t.  670;  Bot  Reg,,  L  818.  Orris  root 
{Eng).y  Eacine  d'lris  [Fr.), 

Hab. — Central  and  Southern  Europe,  Northern  India, 
and  Persia.     The  rhizome. 

Vernacular. — Bikh-i-banafshah,  Keoro-ka-mul  {Ind.  Bazars). 

History,  Uses,  &C.— We  have  already  stated  (Vol.  XL, 
p.  296)  that  we  consider  Orris  root  to  be  the  Pushkara-mula  of 
Sanskrit  writers,  though  it  is  not  now  recognised  as  such  by 
the  modem  Hindus.  It  appears  also  to  be  the  Kusht-el-bahri 
and  Kusht-el-hali,  "sweet  oostus,"  of  the  Arabs.  The  Greek 
name  Iris  is  probably  of  Persian  origin,  and  cognate  with 
Aersa,  and  probably  with  Arastan,  an  old  form  of  Ardstan,  '*  to 
adorn,  to  obey.*'  Among  Sanskrit  synonyms  for  Pushkara- 
mula,  we  find  Padraa-pushkara  *'blue  lotus,"  Pushkardnghrija 
'  *  born    of    the   lotus  root/'  Pushkarahva  *'  challenging    the 
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lotus,"  Pushakanwgara  ^'iea  lotus,"  and  Kasmlra  <'Caahm©n 
Hw  *' ;  at  tbe  present  time  I^nepalemis  is  called  "  blue  lotus'* 
in  Kumaon^  The  root  is  described  as  having  properties  similar 
to  oostus,  and  appear*  to  have  been  regarded  by  both  Hindus 
imd  Araba  as  a  kind  of  oostua.  In  the  Burhdn  the  plant  is  said 
to  be  called  Iraa,  because  its  flowers  are  blue,  yellow  and  white 
like  the  rainbow  ;  it  is  also  called  in  Persia  Sus^-i-asm&nguni, 
"  aky-coloi^red  lily."  The  Iris  is  mentioned  by  Theophraatua 
(H.  p.  iv.,  7 ;  ix.  7),  Pioscorides  (i,,  1),  and  all  the  Greek 
^^edjcal  writers  whiph  we  have  consulted.  A  celebrate^ 
mnguent,  th©  V*""'  iivpov^  was  prepared  from  the  root  for  which 
Ms^cedonia,  Ella  and  Corinth  were  famous,  Yisiani  {FL  Dabnat.) 
pdi^aidera  that  the  L  gertmnica  is  the  lUyrian  iria  of  the 
^noients^  which  is  highly  probable,  seeing  that  throughout 
Paln^atia  (the  auQient  lUyricum)  that  species  is  plentiful,  and 
/,  ftor^tina  and  /,  pallida  do  not  occut^  According  to  Hooker, 
/.  gei^manka  is  cultivated  in  Oi^ahmere,  but  we  have  not  heard 
of  Jtai  beiug  uuder  cultivatiou  in  Persia,  The  Peareian  nan^e  of 
this  drug,  Bikh-i-banaf shah,  ia  f^ppK^  hIsq  to  the  root  of  Viola 
Qdorata  iu  Southern  Jndja, 

Iria  root  ia  coAsidered  by  Mahon^tau  hakfn^s  to  be  deobstru-. 
^t,  J^perient,  diuretic,  especially  useful  in  removing  bilioua 
ohatructiona.  It  is  also  used  exteruaUy  as  au  application  to 
fouall  sores  and  pimples.  Fron^  the  large  nun^ber  of  diseases 
in  which  this  drug  ia  recon^n^euded,  it  would  appear  to  be 
^egard^  m  a  pauag^, 

Pescription. — Eastern  orris  root  differs  from  the  Euro-, 
peau  drug,  inasmuch  as  the  hark  of  the  rhizoiue  has  not  beeu 
^^ni^oved ;  it  is  also  smaller  aud  of  a  darker  colour. 

]i(i^ro8copic  strttcture.^Tbie  rhizcaues  of  different  species 
Oif  Iris  hardly  differ  in  structure.  They  consist  of  a  browu 
epidermis  composed  of  compressed  and  nearly  en^pty  cells, 
poYoring  a,  white  cortical  cellular  tissue  pontaining  atarch ;  this 
is  separated  by  a  layer  of  brownish  compressed  empty  celU 
fron^  the  central  woody  yellowish  tissue  of  the  rhizome.  The 
Ij^tter  is  buUt  up  of  large  thicl^-w^?d,  spheric^^l,  porous   cells. 


loaded  with  starch ;  here  and  there  between  the  cells  may  be 
seen  a  prism  of  oxalate  of  lime.  The  vascular  bundles  are 
liumerous,  in  each  irregular  rings  of  spiral  vegsels  surround  a 
central  bundle  of  joiuted  vessels. 

Chemical  composition, — The  authors  of  the  fharmacographta 
say : — •*  Wheu  Orria  root  is  distilled  with  water,  a  solid 
crystalline  substance,  called  On^is  Camphor ^  ia  found  floating 
on  the  aqueous  distillate.  This  substance,  which  we  obtained 
from  the  laboratory  of  Mesuvs.  Herrings  &  Oo„  of  LoAdon,  is 
yielded,  as  we  learn  from  Mr.  Umney,  to  the  ea^tent  of  0*12 
per  cent.,  that  is  to  say,  3  owt.  3  qrs.  23  lbs,  of  rhizome  i^fford- 
^  of  it  8^  ounces.  Messrs.  Schimmel  &  Co.,  of  Leipzig,  also 
presented  us  with  the  san^e  substance,  of  whioh  they  obtain 
usually  0'60  to  0'80  per  cent.  Orris  camphor  has  the  exquisite 
and  persistent  fragrance  of  the  drug  ;•  we  have  proved  that  this 
presun^ed  stearopteue  or  Camphor  of  Orris  root  consists  of 
fnyriatic  acid,  C**H"®0*,  Impregnated  with  the  miaute  quantity 
of  essential  oil  occurring  in  the  drug.  Tl^e  oil  itself  would 
appear  not  to  pre-exist  in  the  living  root,  but  to  be  fonned  on 
drying  it. 

"By  exhausting  Orris  root  with  spirit  of  wine,  a  soft 
brownish  resin  is  obtained,  together  with  a  little  tannic  matter. 
The  resin  has  a  slightly  acrid  t^te ;  the  tannin  atrikes  a  green 
(jolour  with  persalta  of  iron," 

Commerce. — India  is  supplied  with  Orris  root  from  Persia 
lind  Cashmere    The  ayerage  value  is  about  2  annas  per  lb. 

CROCUS  SATIVUS,  Linn. 

Fig.— B^tl.  and  Trim.,  t.  274;  Woodv.,  t.  259;  Royle,  III, 
i.  90.    Saffron  (Eng.),  Saffran  (Fr.). 

Hab. — Greece,  Asia  Minor,  Persia.  Cultivated  elsewherot 
The  stigmas  with  portions  of  the  styles. 

Vernacular^ — K6aar  (jffmrf,),  K&har  {Mar.,  Gfuz.),  Jafr&n 
(Beng.\  Kunguma-pu  (Tam*\  Kunkuma-puvva  {Tel.)^  Kun- 
kumadahuvu,  l^esari  {Can,),  Kuntuma-puvva  {Mai.). 
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History,  Uses,  &C. — ^Saffron,  on  account  of  its  brilliant 
yellow  colour,  like  that  of  the  rising  sun,  has  been  especially 
valued  by  mankind  from  the  eariiest  ages  ;  in  Sanskrit  it  bears 
the  name  of  Kunkuma  (a  name  also  given  in  India  to  the  red 
colour  prepared  from  turmeric),  and  is  described  as  Cham 
"fair,"  Vara  "suitor,"  Agnisikha  ''having  a  crest  of  fire," 
Saurabha  "  fragrant,"  Mangalya  "  propitious,"  &c.  In  Persia 
the  word  Zard,  derived  from  the  Zend,  signifies  "  yellow,  and 
safEron,"  and  the  sun  is  called  Zard-ru  "yellow  or  golden- 
faced,"  and  Zardah-i-kamran  "the  fortunate  yellow."  Saffron 
is  the  Karkdm  of  the  Hebrews,  a  name  borrowed  from  the  Per» 
sians,  and  in  the  Song  of  Solomon  the  beauty  of  the  bride  is 
likened  to  it.  Amongst  the  Greeks  KpoKo^  signified  both  saffron 
and  yellow ;  Eos  or  Aurora,  the  goddess  of  the  morning,  is  clothed 
in  it,  and  in  Homer  she  is  described  as  accompanying  the 
Sun  throughout  the  day. 

Yellow,  and  plants  having  that  colour,  have  also  an  erotic 
signification,  hence  we  find  them  playing  an  important  part  in 
marriage  ceremonies  and  the  relations  between  the  sexes  :  Juno 
in  the  Iliad  is  represented  as  preparing  a  bed  of  saffron  and 
hyacinths  when  she  wishes  to  tempt  Jove,  and  Jayadeva  in  the 
Oita  Qovlnda  represents  Hari  as  inviting  Radha  to  repose  upon 
a  bed  made  of  the  saffron-coloured  flowers  of  the  Asoka.  The 
following  lines  indicate  the  significance  which  is  attached  to 
this  colour  in  popular  estimation  in  India :  — r 

Sinjh  suni  piy4  dvan  piyari,  sundar  nari  singer  banai, 
Piar  kesar,  piar  besar,  piar  bar  liya  larkai, 
Piar  chir  diyo  kamlapati,  piar  chandan  de  lagii, 
Piar  pan  ki  biri  lagi,  piyari  piri  bhai,  piu  nahin  ai. 
"  The  loved   one  hoard  that  her  lover  would  come  in  the 
evening,  and  made  a  grand  toilette :  yellow  saffron,  a  yellow 
nose-ring,  and  a  threaded  necklace  of  yellow  flowers.     She  has 
donned  a  yellow  robe,  applied  yellow  sandalwood,  and  placed 
ripe  yellow  betel  leaves  in  her  mouth.     The  damsel  herself  has 
grown  yellow  waiting  for  a  lover  who  has  not  come." 

The  Grecian  Hctairae  and  also  effeminate  youths  used  to  wear 
the  KpoKti>roi,   or   "  satfron-eolourcd  garment,"  and   the    Arabs 
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relate  that  Abu  Jahl  dyed  his  •^-•1  (ist)  with  saffron,  and  was 
addicted  to  the  enormity,  termed  /^J '  (ubnah).  He  was  a 
great  enemy  of  the  Prophet's,  and  is  promised  in  the  Koran  a 
taste  of  Hell  {(jij^  I i^l  a-c  ^ l^  I  ^^j  /5i  Ai  j ).  A  similar  use 
of  saffron  by  the  libidinous  old  witch  Zatel-Dawahi  is  mentioned 
in  the  93rd  night  of  the  Arabian  Nights  :—oSfi  1^13  \^jS]  ^(^^ 

Magic  properties  are  ascribed  to  saffron  in  Persia ;  Haji-Zein- 
el-Attdr  (1368)  states  that  it  is  called  Jadu-i-dihkdn,  "peasant's 
magic,''  and  that  pregnant  women  wear  a  ball  of  it,  about  the 
size  of  a  walnut,  at  the  pit  of  the  stomach  to  ensure  speedy  deli- 
very and  expulsion  of  the  after-birth.  The  saffron  bag  was  not 
unknown  in  Europe  in  the  Middle  Ages,  and  even  later.  The 
Arabs  believe  that  saffron  kept  in  the  house  will  drive  away  the 
lizard  called  Sam  Abras,  which  they  greatly  dread  ;  they  also 
say  of  a  man  who  is  melancholy  or  a  little  odd  tj&^  ^^  •i  I 
(innahu  lafi  sufrihi),  t  tf.,  that  ho  is  in  a  state  in  which  he 
requires  to  be  rubbed  with  saffron. 

Zarddby  or  saffron  water,  is  considered  to  have  magical  virtues 
in  Persia,  and  we  hear  Indian  conjurors  ascribe  the  same  virtues 
to  turmeric  water  when  they  say  Pihalad  dm  ho  gora  in  the 
sense  of  "  Hocus  Pocus,"  &c.  Saffron  ink  is  used  in  India  to  Write 
Mantras  with.  That  auspiciousness  is  attributed  to  these  plants 
on  account  of  their  colour,  and  not  on  account  of  any  inherent 
properties,  is  shown  by  the  fact  that  other  plants  furnishing 
yellow  dyes  are  considered  auspicious.  In  Persia  Delphinium 
Zalil  is  much  esteemed  as  a  yellow  dye,  and  is  even  brought  to 
India  for  that  purpose,  where  it  bears  the  Sanskrit  names  of 
Trayamana  "  preserving,"  Mangalya  "  auspicious,"  &c;  It  is 
quite  possible  that  this  plant  was  used  in  ancient  Iran  before 
saffron,  as  the  word  trdyanicina  occurs  in  old  Persian  with  the 
meaning  of  **  yellow."  Dr.  Aitchison  speaks  of  D.  Zalil  as  very 
common  in  Khorasan,  and  remarks  that  when  in  flower  it  gives 
a  wondrous  golden  hue  to  the  pastures. 
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A  yellow  ty^lour  is  considered  most  auspioious  in  tKe  £ast;; 
Yasanta,  or  Spring,  and  Krishna  are  represented  as  clothed  in 
this  colour^  and  Yasanti-coloured  garments  are  worn  at  the 
Basant  panchami  in  many  parts  of  India ;  at  this  season  also 
garlands  of  yellow  flowers  are  offered.  This  custom  is  alluded 
lo  in  the  B&ramaaa,  where  the  wife  says : — 

Ntthin  ghar  kanth,  leke  basant  ai  ghar  ttaalao, 
Main  kaise  ptijln,  sakhi,  nahin  ghar  sijan. 

"  My  husband  is  away>  and  the  gardener's  wife  has  brought 
(yellow)  spring  flowers.  How  can  I  make  an  offering,  my 
dear,  when  my  beloved  is  absent  ?*' 

A  yellow  garment,  called  Basanti,  was  wOm  by  the  Rajputs 
trhen  about  to  sacrifice  themselves  in  a  desperate  Conflict,  a 
sacrifice  to  their  supposed  ancestoif  Surya  (the  sun).  Yellow 
is  the  favourite  colour  of  the  Buddhists,  and  the  Sakya  family 
was  a  branch  of  the  great  Solai^  race  of  Gautama.  Sdnart 
Considers  that  the  Buddha  is  the  Sun-god,  and  that  the  details 
of  his  life  have  been  taken  from  Solar  mythology. 

The  use  of  saffron  and  turmeric  for  Colouring  and  flavouring 
food  is  univei'sal  throughout  India,  and  safPron  is  still  used  for 
this  purpose  in  Germany,  Switzerland,  and  in  Cornwall,  cakes 
made  on  festive  occasions  being  Coloured  with  it.  There  is  a 
curious  story  about  saffron-coloured  rice  in  the  Persian  Burhdn, 
where  it  is  called  Birinj-i-shamilah,  "candle  rice."  The 
author  relates  that  in  former  times  there  was  a  cook  at  Shiraz, 
who  was  in  the  habit  of  sitting  by  the  roadside  every  evening 
and  preparing  a  dish  with  yellow  rice,  before  which  he  lighted 
two  lamps,  or  sometimes  two  torches,  and  cried  out^"  Gome 
to  the  rice  of  the  candle,"  and  repeated  the  following  couplet  :  — 

"  The  lights  which  burnt  in  the  heart  of  Bush&k  were 
kindled  by  the  passing  of  the  light  of  the  rice  of  the  candle.'' 

Who  was  Bushik,  or  Bashdk  P  We  cannot  help  thinking 
that  he  must  have  been  some  sturdy  fire -worshipper  testifying, 
as  far  as  he  dared,  in  the  presence  of  a  Mahomedan  population^ 
to  his  ancient  faith.     As  the  story  was   an  old  one  when  the 
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Burh&ii  was  written,  it  shows  at  any  rate  that  the  use  of  saffron- 
coloured  rice  in  Persia  is  of  great  antiquity.  The  earliest 
European  travellers  in  India  called  turmeric  Crocus  tndicus, 
**  Indian  saffron/'  and  evidently  regarded  it  as  a  substitute 
for  that  article.  In  those  days  saffron  was  of  much  more 
importance  in  Europe  than  it  is  now,  and  the  punishment  for 
adulterating  it  was  death. 

Saffron  was  much  employed  by  the  Romans  for  seasoning 
food,  and  to  make  an  essence  with  wine  and  water  which  was 
used  as  a  perfume  (Pliny^  21,  6,  17;  LticretiuSf  ii.,  416;  Ovid  A^ 
A.  104,  &c.).  The  name  Zofaran  occurs  in  the  Sihah  of  El 
Jowhari  who  wrote  in  the  10th  century,  and  from  Arabian 
writers  (Istakhri,  Edrisi)  we  learn  that  it  was  cultivated  at  this 
time  in  Persia  at  Darband  and  Ispah&n.  It  is  not  improbable 
that  the  plant  was  carried  from  that  country  to  China,  as, 
according  to  the  Chinese,  it  was  introduced  by  Mahometans. 
Chinese  writers  have  recorded  that  under  the  Yuen  dynasty 
(A.  D.  1280 — 1368)  it  became  the  custom  to  mix  Sa-fa-lang 
(Zdfaran)  with  food  (Bretschneid^r,  Chinese  Botanical  Works, 
Foochow,  1870).  Saffron  appears  to  have  been  cultivated  in 
Spain  in  the  10th  century.  The  Bdja  Nirghanta,  which  was 
written  about  600  years  ago  by  a  native  of  Cashmere,  speaks 
of  saffron  as  coming  from  Cashmere,  and  the  plant  is  still 
cultivated  there  on  the  Kareewahs*  near  Pampur  ;  the  plants 
are  arranged  in  parterres,  and  flower  about  the  end  of  October; 
the  inhabitants  of  the  district  are  then  summoned  to  gather  the 
crop ;  during  this  time  they  live  in  the  gardens  which  are 
guarded  by  police  to  prevent  theft  {Ince,  Handbook  of  Cash* 
nwre). 

The  earliest  medical  writers  mention  saffron,  and  describe  it 
as  cardiacal  and  aphrodisiacal,  improving  the  complexion,  in- 
creasing the  brilliancy  of  the  eyes,  and  promoting  the  delivery 
of  women.  They  also  considered  it  to  be  diuretic,  astringent, 
deobstruent^  and  emmenagogue.     Saffron,  formerly  as  highly 

*  Alluvinl  ilnto  from  100  to  200  feet  high  and  2  to  5  miles  long,  situated 
along  the  borders  of  the  Coflhmere  Valley ;  they  arc  separated  from  each 
other  by  deep  ravines,  and  have  the  appearance  uf  flat-topped  hiUd. 
11I.-58 
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esteemed  in  Europe  as  in  the  East^  is  still  conridered  by  some 
European  physicians  to  have  emmenagogrie  properties,  bat  is 
generally  regarded  as  a  colouring  and  flayouring  agent  only. 
Saffron  has  recently  been  deleted  from  the  drug  list  of  the 
Medical  Store  Dep&ts  in  Bengal.  For  nmch  interesting 
information  concerning  the  early  history  of  saffron  in  Europe,  we 
would  refer  our  readers  to  ihe  Pharmaeographia  of  Fltickiger 
and  Hanbury. 

Description. — Soffron  consists  of  a  small  portion  of  the 
style  and  three  long  tubular  stigmas  of  a  rich  orange  colour; 
the  upper  extremity  of  each  stigma  spreads  out  to  form  a  fiat 
lamina  with  a  dentate  border.  The  stigmas  simply  dried 
and  thrown  together  loosely,  form  the  ordinary  hay  saffron  of 
commerce.  PersiEin  saffron  is,  with  the  aid  of  some  sticky 
material,  pressed  together  so  as  to  form  a  thin  round  flat  cake; 
it  is  known  in  Bombay  as  Kesar-ki-fvii  (bread  saffron). 

Chemical  composition, — Fluckiger  and  Hanbury  haye  the  fol- 
lowing summary : — "The  splendid  colouring  matter  of  saffrou 
has  long  been  known  as  Polyehroit;  but  in  ISSl,  Quadrat, 
who  instituted  some  fresh  researches  on  the  drug,  gaye  it  the 
name  of  Crocin^  which  was  also  adopted  in  1858  by  Rochleder. 
The  experiments  of  Weiss  in  1867  haye  shown— 

\8t — ^That  this  substance  (Polychroit,  Crocin  of  Bochleder) 
is  a  peculiar  glucoside,  which,  by  the  action  of  acids,  s{^ts  into 
sugar,  yolatile  oil,  and  a  new  colouring  matter. 

2»«^— That  saffron  contains  only  a  minute  quantity  of  ready- 
formed  essential  oil  and  sugar. 

3r(i— That  this  free  essential  oil  is  probably  identical  with 
that  which  is  produced  in  the  decomposition  of  polychroit. 

Ath — That  polychroit,  as  hitherto  prepared,  has  always 
contained  a  certain  proportion  of  the  new  colouring  matter 
produced  by  decomposition.*' 

For  the  natural  glucoside,  Weiss  retains  the  name  of 
polychroit,  while  the  new  colouring  matter  which  results  from 
its  decomposition  by  an  acid  he  terms  crociiL  It  agrees  with 
the  crocotin  of  Bochleder. 
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Polycliroit  was  prepared  by  Weisa  in  the  following  manner  :— 
^^  Saffron  was  treated  with  ether,  by  which  fat,  wax,  and  essen- 
tial oil  were  removed,  and  it  was  then  exhausted  with  water. 
From  the  aqueous  solution,  gummy  matters  and  some  inorganic 
salts  were  precipitated  by  strong  alcohoL  After  the  separation 
of  these  substances,  polychroit  was  precipitated  by  addition  of 
ether.  Thus  obtained,  it  is  an  orange^red,  viscid,  deliquescent 
substance,  which,  dried  over  sulphuric  acid,  becomes  brittle  and 
of  a  fine  ruby  colour.  It  has  a  sweetish  taste,  but  is  devoid  of 
odour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly 
in  absolute  alcohoL  By  dilute  acids,  it  is  decomposed  into 
crocin,  sugar,  and  an  aromatic  volatile  oil  having  the  smell  of 
saffron.  Weiss  gives  the  following  formula  for  this  decom- 
position : — 

Polychroit.  Crocin.  Essential  oil.      Sugar. 

Crocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in 
alcohol,  and  precipitable  from  this  solution  on  addition  of  ether. 
It  is  only  slightly  soluble  in  water,  but  freely  in  an  alkaline 
solution,  from  which  an  acid  precipitates  it  in  purple-red  flocks. 
Strong  sulphuric  and  nitric  acids  occasion  the  same  colours  as 
with  polychroit,  the  former  producing  deep-blue,  changing  to 
violet  and  brown,  and  the  latter  green,  yellow,  and  finally 
brown.  It  is  remarkable  that  hydrocarbons  of  the  benzol  class 
do  not  dissolve  the  colouring  matter  of  saffron. 

*'  The  oil  obtained  by  decomposing  crocin  is  heavier  than 
water ;  it  boils  at  about  209^0.,  and  is  easily  altered,  even  by 
water.  It  is  probably  identical  with  the  volatile  oil  obtainable 
to  the  extent  of  one  per  cent,  from  the  drug  itself,  and  to 
which  its  odour  is  due. 

''Saffron  contains  sugar  (glucose?)  besides  that  obtained  by 
the  decomposition  of  polychroit.  It  leaves  after  incineration 
5  to  6  per  cent,  of  ash/'    (Pharmacographia^  p,  604. ) 

The  investigation  of  the  characteristic  constituents  of  saffron, 
which  had  previously  occupied  the  attention  of  several  chemists, 
has  been  taken  up  by  Herr  Eayser  (Beriehte,  xvii.,  2228).  By 
distilling  saffron  suspended  in  water  in  a  current  of  carbonic 


460  IBIDEM 

anhydride,  shaking  the  distillate  with  ether,  and  evaporating 
the  ether  in  a  current  of  carbonic  anhydride,  the  essential  oil 
was  obtained  as  a  very  mobile,  scarcely  yellowish  coloured 
liquid,  having  an  extremely  intense  odour  of  saffron,  readily 
becoming  thick  and  brown  by  absorption  of  oxygen  from  the 
atmosphere,  and  giving  upon  analysis  figures  corresponding 
with  the  formula  C^°H*^.  Orcein  was  obtained  by  treating 
an  aqueous  extracti  made  without  heat  from  saffron  previously 
exhausted  with  ether,  with  purified  animal  charcoal,  which 
removed  all  the  colouring  matter;  then  filtering,  washing  and 
drying  the  charcoal,  boiling  it  with  90  per  cent,  alcohol  and 
filtering.  Upon  removal  of  the  alcohol  the  orcein  was  left 
as  a  brittle  yellow-brown  mass,  yielding  a  pure  yellow  powdw, 
freely  soluble  in  water  and  dilute  alcohol,  less  soluble  in  absolute 
alcohol,  and  giving  up  only  traces  to  ether.  With  con- 
centrated sulphuric  acid  it  gave  a  deep  blue  solution,  passing 
to  violet,  cherry  red,  and  finally  to  brown  ;  with  nitric  acid  a 
deep  blue,  passing  almost  immediately  to  brown  ;  with  hydro- 
chloric acid  it  underwent  no  change  of  colour.  Acetate  of  lead 
produced  no  precipitate  in  a  solution  of  crocin  in  the  cold,  but 
on  warming  the  solution,  decomposition  at  once  took  place,  and 
the  liquid  then  reduced  Fehling^s  solution.  As  previous 
workers  used  lead  acetate  in  the  separation  of  crocin,  Herr 
Kayser  supposes  that  their  product  always  contained  crocetin. 
He  attributes  to  pure  crocin  the  formula  C**H'*^0'^^,  and  to 
crocetin  C'*H*^0^,  the  decomposition  being  represented  by 
the  following  equation: — 

2  G^W^O^^+  7  H20=C''*H*60»+  9  C^H^^O^ 
An  ethereal  extract  of  the  residual  saffron  yielded  a  crystalline 
bitter  substance,  freely  soluble  in  water  and  alcohol,  less  easily 
in  chloroform  and  ether,  and  melting  at  75**.  This  has  been 
named  **  picrocrocin,'*  and  is  represented  by  the  formula 
03828 iQir,  It  presents  the  interesting  character  that  when 
warmed  in  aqueous  solution  with  lead  acetate,  lime  or  baryta 
water  or  acid,  it  splits  up  into  sugar  and  an  essential  oiL, 
which  has  a  strong  odour  of  saffron  and  the  composition  of  a 
terpene. 
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The  following  is  the  mean  of  two  proximate  analyses  of 
saffron  by  G.  Laube  and  Aldendroff^  quoted  by  Konig : — 

Water  16*07  per  cent. 

Albuminoids 11*74      „ 

Fluid  oil  -60       „ 

Fat    3-22      „ 

Sugar    15*33      „ 

Non-nitrogenous  extractive    44*57      „ 

Cellulose  4-37      „ 

Ash  4-37      „ 

The  anhydrous  safEron  contained  nitrogen  2*24  per  cent, 
and  oil  and  fat  4'55  per  cent. 

Commerce, — Saffron  is  imported  into  Bombay  from  France, 
and  occasionally  from  China.  In  1882-83,  the  imports  were 
226  cwts.,  valued  at  Rs.  4,25,124 ;  in  1886-87,  268  cwts.,  valued 
at  Rs.  5,50,383.  Most  of  it  is  adulterated ;  a  sample  examined 
by  Lyon  (1875)  gave  water  9*48,  organic  matter  56*93,  mine- 
ral matter  (chiefly  carb.  of  lime)  33*59.  This  adulteration  is 
easily  detected  by  placing  a  pinch  of  the  saffron  in  water, 
when  the  viscid  substance  used  to  make  the  lime  adhere  to  it 
dissolves,  and  the  lime  falls  to  the  bottom  of  the  glass.  Similar 
adulteration  with  other  heavy  powders  has  been  recorded, 
and  vegetable  substances^  as  florets  of  marigold  and  safflower, 
fragments  of  petals^  and  fibres  of  grass  and  rush,  have  been 
foimd.  Pure  saffron  costs  in  India  Rs.  20  to  22  per  lb.  Cash- 
mere saffron  is  exported  to  the  Punjab,  where  it  is  much  used 
as  a  dye,  to  the  value  of  Rs.  20,000  yearly. 

Pardanthus  chinensis,  Bot.  Mag.  171,  Syn.  Ma 

chinemis,  Linn,,  is  the  Balamcanda  Schularmani  of  Rheede 
(Hort.  Mal.y  xi.,  37),  and  is  a  common  garden  plant  in  India, 
having  flowers  spotted  like  a  leopard's  skin.  In  Cochin-China, 
China,  and  the  Doons  of  the  Himalayas  it  grows  wild. 
Loureiro  states  that  the  roots  are  used  medicinally  in  Cochin- 
China,  and  that  they  have  aperient  and  resolvent  properties  and 
purify  the  blood  of  gross  humors,  being  specially  useful  in 
Cynanche.  According  to  Rheede,  it  is  used  as  an  alexipharmic 
in  Malabar,  being  given  to  those  who  have  been  bitten  by  the 
cobra,  and  to  cattle  who  have  fed  upon  poisonous  plants. 
III.— 68  t 
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AMARYLLIDEiE. 
CURCULIGO  ORCHIOIDE,  Gdrtn. 

Yig.— Wight  Ic,  t.  2043;  Boxb.  Cor.  Pi.  t.,  t.  13;  BoL 
Mag.,  t  1076 ;  Rheede,  Hort  Mai.  xiu,  t.  59. 

Hab. — Hotter  regions  of  India  and  Ceylon,    The  root. 

Vernacular. — Mdsali,  Mdsali-kand  [Hind.,  Mar. ^  G^2.),Nella- 
t4di  {TeL\  Nela-pana-kelangu  {MaL),  Nila-panai-kizhangu 
[Tarn.),  Tila-muli  (Beng.),  Nela-tali-gadde  {Can.),  Hln-bin-tal 
(Cingh.), 

History,  UseS^  &C.— Both  Hindu  and  Mahometan 
medical  writers  speak  of  a  white  and  black  Mdsali,  which,  from 
their  descriptions,  appear  to  have  been  different  varieties  of  the 
same  plant.  In  the  Rdja  Nirghanta  it  is  stated — i^^  ^  ftOT 
^tFT  W  ^TTOrtgnrr  %rfT  wani»fl^  «Nrr  ^  KM^  ;  the  plant  is 
described  as  Hemapushpi,  *' having  golden  flowers,"  and  is 
considered  to  be  eJterative,  tonic,  restorative,  and  useful  in  piles, 
debility  and  impotence.  It  enters  into  the  composition  of  several 
medicines  intended  to  act  as  aphrodisiacs  and  restoratives.  At 
the  present  time  we  meet  with  a  white  and  black  Mdsali  in  the 
bazars,  but  derived  from  two  entirely  different  plants,  viz.,  the 
\chite  from  an  Asparagus,  and  the  black  from  a  Curculigo.  We 
have  been  favoured  with  living  specimens  of  the  latter  plant 
collected  by  Mr.  B.  B.  Nen6  of  Poena  at  Sitabaldi,  and  find 
that  when  cut  and  dried  it  exactly  agrees  with  the  bazar  article 
which  we  have  received  from  most  parts  of  India.  From 
Madras  we  have  received  a  very  small  Curculigo  root,  from 
C.  brevi/oUa,  not  more  than  an  inch  in  length,  whereas  the  root 
of  the  plant  in  general  use  is  not  less  than  6  inches  in  length, 
and  from  i  to  |  inch  in  diameter.  Dutt  states  that  Satavari, 
the  root  of  Asparagm  recemosus,  is  sometimes  sold  by  the 
druggists  as  white  Musali ;  in  Bombay  the  white  Mdsali  of  the 
bazar  is  the  root  of  Asparagus  adscendens. 

Native  medical  works  give  the  following  instructions  for  the 
collection  of  Mdsali  :— Two-year  old  plants  are  to  be   selected^ 
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aDd  the  roots  having  been  washed  and  cleared  of  rootlets,  are  to 
be  sliced  with  a  wooden  knife,  threaded  upon  a  string,  and  dried 
in  the  shade  ;  when  dry  they  may  be  powdered.  The  dose  is 
]  80  grains,  to  be  beaten  up  with  an  equal  quantity  of  sugar  in 
a  small  glass  of  water  or  milk  until  it  forms  a  thick  mucilage. 
Treatment  to  be  continued  for  forty  days,  abstinence  from 
mental  and  physical  exercise  being  enjoined.  Mdsali  is 
prescribed  for  asthma^  piles,  jaundice,  diarrhoea,  colic^  and 
gonorrhoDa ;  it  is  considered  to  be  demulcent,  diuretic^  tonic^  and 
aphrodisiac,  and  is  often  combined  with  aromatics  and  bitters. 
Hakim  Sharaf eddin  in  his  Mujarahat  has  the  following  humorous 
anecdote  in  illustration  of  its  restorative  effects : — 

^^  M)j^.  ^^^  "^t^  e^^j*^^  ("^J**  ^j^  4!^'  lo^j^'  ^•j^icy^ 

b^  jb   8^y    «^Jj  Ifix)  ^  I  b  J    ^.Sjjf    dLris   c^AJ   ».3j*J  jl>i»b   cyi^ 

"  oj Ui*J ^  UiUD  J  J.yjJ  4:^'  ^  is^j^  J^  jjj  «Jt^ ^^  Lrt  r'^ 
The  story  at  once  suggests  to  the  reader  that  in  such  cases 
j^  jjj  ^t^  is  probably  as  good  a  tonic  as  MdsaK. 

Description. — Musall  occurs  as  short  transverse  sections 
of  the  root,  half  an  inch  or  less  in  diameter,  covered  externally 
by  a  dark-brown  bark ;  the  substance  of  the  root  is  opaque  and 
greyish-brown ;  portions  of  the  characteristic,  wrinkled,  vermi- 
cular rootlets  may  usually  be  found  attached  to  some  of  the 
pieces.     The  taste  is  mucilaginous  and  slightly  bitter. 

Microscopic  structure. — The  fresh  root  of  0.  orchioides  when 
cut  across  presents  a  firm  milk-white,  opaque  surface,  marked 
with  numerous  minute  punctures.  Thin  sections  show  that  it 
consists  of  a  cortical  and  central  portion,  both  composed  mainly 
of  a  delicate  parenchymatous  tissue  loaded  with  small  starch 
granules^  here  and  there  a  large  cell  contains  a  bundle  of  needle- 
shaped  crystals.    The  large  open  passages  which  can  be  seen 
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with  the  naked  eye  are  almost  entirely  confined  to  the  cortical 
portion  ;  they  are  lined  by  the  walls  of  the  neighbouring  cells. 
In  the  central  column  are  numerous  bimdles  of  spiral  vessels 
which  are  mostly  situated  near  its  junction  with  the  cortical 
portion.     Many  of  the  starch  granules  are  muUer-shaped. 

Chemical  composition, — A  proximate  ancdysis  of  the  powdered 
roots  was  made  with  the  following  results : — 

Ether  ext.  (fat,  &c.)  1-28 

Alcoholic  ext.  (resin,  tannin)    4']4 

Water  ext.  (mucilage)    19*92 

Starch,  &c.,  by  difference 43*48 

Crude  fibre 14-18 

Ash 8-60 

Moisture 5*40 

100-00 

The  resin  was  soluble  in  spirit  and  alkaline  solutions,  and 
gave  a  fine  red  colour  with  strong  sulphuric  acid.  The  tannin 
gave  a  green  colour  with  ferric  salts,  and  when  determined 
separately  amounted  to  4"]5  per  cent,  of  the  root.  Oxalate  of 
calcium  was  present. 

CRINUM  ASIATICUM,  var. 

TOXICARIUM,  HerherU 

Fig.— Bo^.  Mag.,  tt.  1073,  2908,  2239;  Wight  Ic,  t  2021 ; 
Rhecdc,  ITort.  Mai.  xi.,  t.  38;  Bentl.  and.  Trim.,  t.  275. 

JJab. — Concan.  Cultivated  throughout  India.  The  bulb 
and  leaves. 

Vernacular. — Chindar,  Kanwal,  Sukhdarshan  (Hind.),  N^ga- 
davana  [Mar.),  Nagdamani  (Guz.)^  Nigdaun  (Beng.),  Kesar- 
chettu,  Visha-manjili  (Tel.),  Visha-manjil  (Tarn.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica,  but  the  juice  of  the  leaves 
after  they  have  been  slightly  roasted  is  a  popular  remedy  in 
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Hindustan  for  earache.  The  name  Sukhdarshan,  **  pleasant  to 
the  sight,"  is  loosely  applied  to  several  species  of  Crinum  in 
most  parts  of  Northern  India.  In  the  Concan  the  leaves  smeared 
with  mustard  oil  or  Mutel*  are  warmed  and  bound  round  inflam- 
ed joints.  Rheede  says :— ''  Ex  planta  coneisa  et  tosta  bini  sunt 
noduli,  qui  utrinque  maxillee  appositi,  spasmum  curantcjmicum.*' 
Ainslie  states  that  the  natives  of  Southern  India  bruise  the 
leaves  and  mix  them  with  a  little  castor  oil,  so  forming  an  ap- 
plication which  they  think  useful  for  repelling  whitlows  and 
other  inflammations  that  come  at  the  ends  of  the  toes  and ' 
fingers  ;  also  that  the  juice  of  the  leaves  is  employed  for  earache 
in  Upper  India.  Rumphius,  who  calls  it  Radix  toxicaria,  speaks 
highly  of  its  virtues  in  curing  the  disease  occasioned  by  the 
poisoned  arrows  of  the  Macassers  in  their  wars ;  the  root  chewed 
is  emetic,  provided  a  little  of  the  juice  is  swallowed.  Cnnum 
asiattcum  is  the  Man-si/'lan  of  the  Cochin- Chinese,  and  its 
virtues  are  lauded  by  Loureiro.  {Aimlie,  Mat.  Ind.,  Vol.  II., 
p.  464.)  Sir  W.  O'Shaughnessy  remarks  {Bengal  Disp.,  p.  656) 
that  this  is  the  only  indigenous  and  abimdant  emetic  plant,  of 
which  he  has  experience,  which  acts  without  producing  griping, 
purging,  or  other  unpleasant  symptoms.  In  the  Pharmacopceia 
of  India^  the  root  has  been  made  official  as  an  emetic,  nauseant, 
and  diaphoretic ;  directions  for  making  a  juice  and  syrup  are 
given :  the  former  to  be  given  in  doses  of  2  to  4  fluid  drachms 
every  20  minutes  until  emesis  is  produced,  the  latter  in  doses 
of  2  fluid  drachms  as  a  nauseant  and  emetic  for  children. 

Description. — Caulescent  or  stemless;  leaves  linear- 
lanceolate,  very  smooth  ;  margins  entire,  striated  beneath,  3  to  4 
feet  long  and  5  to  7  inches  broad;  scapes  axillary,  shorter  than 
the  leaves,  a  little  compressed ;  flowers  numerous,  1 2  to  50  in 
an  umbel,  white,  almost  inodorous  ;  berries  roundish,  the  size 
of  a  pigeon's  egg.  [Bomh.  Flora,  Pt.  I.,  p.  257.)  The  root  is 
bulbous,  white,  with  a  terminal  stoloniferous  fusiform  portion 
issuing  from  the  crown  of  the  bulb;  it  varies  greatly  in  size; 
odour  narcotic  and  disagreeable. 

*  The  oil  obtained  from  fresh  rasped  cocoanuts. 
Ill— 59 
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Microscopic  structure. — ^The  central  portion  of  the  bulb  (stolo- 
niferous  fusiform  portion)  consists  of  a  parenchyma  made  up 
of  polyhedral  cells  containing  a  little  granular  matter  and  some 
needle-shaped  crystals ;  it  is  traversed  by  numerous  bundles  of 
jointed  and  spiral  vessels ;  surrounding  the  central  portion  is  a 
•olid  cortical  layer  less  vascular  than  the  central  column ;  from 
both  of  these  spring  the  subterraneous  white  bases  of  the  leaves 
which  form  the  upper  part  of  the  bulb. 

Crinum  zeylanicum,  Linn.,  Wight  /c,  2019—20; 
Mheede,  Hort.  Mai  xi.,  t.  39 ;  Bot.  Mag.,  1171,  2217,  2292,  and 
2466,  is  a  very  variable  plant,  plentiful  in  most  parts  of  India. 
It  is  the  Tulipa  javanica  of  Rumphius.  Bheede  states  that  the 
crushed  and  toasted  bulb  is  applied  to  piles  and  abscesses  to 
cause  suppuration,  and  that  if  given  to  dogs  it  causes  their  teeth 
to  fall  out.  According  to  Loureiro,  it  has  the  properties  of  squills. 
In  the  Ooncan  a  slice  of  the  bulb  is  used  for  blistering  cattle,  and 
the  roasted,  bulb  is  used  as  a  rubefacient  in  rheimiatism.  The 
plant  is  called  Sukhdarshan  in  Bengal  and  Hindustan,  and 
Ghuianikand  or  Gadambhikanda  in  Marathi.  It  has  not  been 
identified  with  any  of  the  plants  mentioned  by  Sanskrit  writers. 
Its  properties  are  similar  to  those  of  C.  asiaticum. 

Description. — Root  a  spherical,  tunicated  bulb ;  leaves 
numerous/  radical,  lanceolate,  waved,  smooth,  tapering  slowly 
from  within  a  few  inches  of  the  base  to  rather  a  broad  and 
obtuse  point ;  margins  scabrous  with  minute  cartilaginous  teeth, 
length  1  to  3  feet;  scapes  from  the  axils  of  the  decayed  leaves, 
somewhat  compressed,  1  to  2  feet  long ;  umbels  with  about  10 
flowers;  spathes  two,  of  an  ovate  conic  form,  with  many  soft 
filaments  among  the  flowers ;  flowers  sessile,  large,  tube  green, 
border  very  pale  rose,  almost  white,  faintly  fragrant ;  corol 
tube  declinate,  cylindric,  obscurely  3-sided,  about  4  inches  long; 
border  campanulate,  horizontal,  segments  lanceolar,  with  rather 
soft  subulate  points ;  length  3  to  4  inches ;  filaments  six,  inserted 
in  the  mouth  of  the  tube,  declinate ;  apices  sharp  and  always 
erect ;  anthers  falcate,  incumbent  and  tremulous,  pale  yellowish- 
grey  ;  germ  inferior,  oblong,  3-celled  with  several  ovula  in  each, 
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attached  in  two  vertical  rows  to  the  two  lobes  of  the  thick  fleshy 
receptacles ;  style  filiform,  declinate,  projecting  beyond  the 
stamina ;  stigma  small,  3-toothed ;  pericarpium  a  soft  somewhat 
fleshy  perishable  envelope  which  covers  one,  two,  or  three  large 
fleshy  bulbiform  seeds. 


LILIACE^. 

ALOE   PERRYI,   Baker. 
Fig. — Bot.  Mag.,  6596.    Socotrine  Aloe  {Eng.). 
Hab. — Socotra, 

ALOE   ABYSSINICA,  Lam. 

Fig. — BaJcer  in  Linn.  Journal,  xviii.,  174.  Jaferabad  Aloe 
(Eng.). 

Hab.— Africa,  Coasts  of  India. 

ALOE   VERA,  ienn. 

Tig.— Flora  Orma.,  t.  341,  cop.  in  Steph.  8f  Oh.,  t.  109,  and 
Woodmlle,  vol.  v. ;  Ifees,  t.  50.  Conunon  or  Barbadoes  Aloe, 
{Eng.). 

Hab. — Africa,  Arabia,  India.    The  dried  juice. 

Vernacular. — Ghikonvdr,  Kumari  (flVnrf.),  Ghirta-kunvar, 
Komari  {Beng.),  £ora-kdnda,  Koraphad  {Mar.),  Eumara, 
Kuvdra  {Cfuz.),  Shottu-katrazhai,  Eiimari  {Tarn.),  Kalabanda 
{Tel.),  Kdtruvazha  [Mai),  Lola-sara  (Can.). 

The  drug  Aloes. — Hva,  Talva  {Hind.),  Moshabbar  {Beng.), 
Eilya,  Eala-bol  {Mar.),  Eariya-polam,  Irakta-polam  {Tarn.), 
Musham-baram  {Tel),  Chenna-n&yakam  {Mai.),  Elio  {Ou%.), 
Musambra  {Can). 

History,  Uses,  &C. — The  common  Aloe  (Ghrihakanya), 
if  not  a  native  of  India,  most  have  run  wild  in  the  country  from 
a  very  remote  period,  as  the  Sanskrit  synonyms  do  not  in  any 
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way  indicate  a  foreign  origin.  By  the  names  Ghrita-kumari, 
Eum&ri,  Mdta,  Eanyaka,  Taruni,  Sdvari,  the  plant  is  compared 
to  a  beautiful  girl  or  to  the  virgin  Durga.  Many  synonyms 
are  descriptive,  such  as  Dirgha-pattrika  "  long-leaved/*  Sthale- 
ruha"  growing  in  dry  ground,"  Mridu  "soft,"  Bahu-pattra 
"  having  numerous  leaves,"  Kantaka-pattra  "  having  prickly 
loaves,"  Vipula-srava  *' juicy,"  Mandala  "scimitar-like,"  Ati- 
picchila  "  very  slimy,"  &c.  The  juice  is  considered  to  be  cathar- 
tic, cold,  and  useful  for  removing  disease  of  the  spleen,  swellings, 
phlegm,  carbuncles,  and  blood  and  skin  diseases.  The  Hindus 
appear  not  to  have  been  acquainted  with  the  drug  until  it  was 
introduced  into  India  by  the  Arabs ;  when  this  took  place  it  is 
very  difficult  to  decide,  but  it  must  have  been  at  a  very  remote 
period  if  we  are  to  believe  Dioscorides,  who  says  ^*  the  Aloe 
grows  plentifully  in  India,  whence  also  the  juice  is  brought  to 
us,  also  in  Arabia  and  Asia  (minor),  and  in  certain  maritime 
districts  and  islands,  as  Andres,"  On  the  other  hand,  Sanskrit 
writers  do  not  mention  the  drug  ;  possibly  the  orthodox  Hindu 
physicians  of  those  days  may  have  regarded  it  as  an  impure  com- 
pound prepared  by  foreigners.  Ehca  or  Ailwa,  the  Hindi  name 
for  aloes,  appears  to  be  cognate  to  the  Greek  a^o»?.  Aloes  appears 
to  have  been  first  manufactured  by  Arabs  or  Abyssinians, 
through  whom  the  Greeks  obtained  a  knowledge  of  it.  Hippo- 
crates and  Theophrastus  do  not  mention  it,  but  Dioscorides  and 
Pliny  were  evidently  well  acquainted  with  the  drug  and  its 
uses,  and  also  with  the  plant,  which  it  appears  had  been  intro- 
duced into  the  Cyclades.  Abu  Hanifeh  in  the  9th  century 
describes  aloes  (Sabir)  and  the  plant  from  which  it  is  obtained 
as  having  a  yellow  flower  and  very  thick  leaves  which  are  crushed 
and  thrown  into  the  presses,  and  trodden  with  the  feet  until 
their  juice  flows,  when  it  is  left  until  it  thickens,  and  is  then 
put  into  leathern  bags  and  exposed  to  the  sun  imtil  it  dries. 
This  method  of  preparation  fully  accounts  for  the  inferiority 
of  Arabian  aloes.  All  the  Arabian  and  Persian  writers  agree  in 
stating  that  the  best  aloes  is  prepared  in'Socotra,  and  many  relate 
that  Alexander,  on  the  recommendation  of  Aristotle,  took 
possession  of  the  island  on  that  account  and  settled  a  colony  of 
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Greeks  there  to  cultivate  the  plant  more  carefully,  Schweinf  urth 
has  observed  an  apparently  Semitic  type  amongst  the  hill  tribes 
of  the  island,  which  he  thinks  may  be  traced  to  a  Greek  source ; 
characterised  by  small  head,  with  long  nose  and  thick  lips, 
straight  hair,  and  lean  limbs.  In  some  hieroglyphics  on  the 
Kadhab  plain  he  has  also  traced  combinations  of  Greek  charac- 
ters. The  Socotrian  women  are  reputed  to  be  sorceresses  of  the 
most  dangerous  kind,  who  by  the  aid  of  a  magic  cup  steal  away 
the  liver  and  lights  of  those  against  whom  they  bear  malice  ; 
a  horrid  suggestion  to  account  for  the  excellence  of  their  aloes. 
This  story  seems  to  support  the  derivation  of  the  names  Socotra 
and  Socotrine  suggested  by  Mr.  Mowat  in  'Alphita,'  p.  67.  He 
connects  them  with  the  Greek  o-vkwos  =Lat.  ficatus  =  It.  fegato. 
This  word  'originally  seems  to  have  denoted  the  liver  of  a 
goose  fattened  on  figs, '  and  the  word  socotrinum  or  succotrinura 
applied  to  aloes  would  therefore  be  the  equivalent  of  epaticum. 
(Cf.  Tmns,  lU,  8oc,  JEdinburgh,  xxxi.,  p.  444.)  Burton  says: 
"  The  aloe,  according  to  Burckhardt,  is  planted  in  grave- 
yards as  a  lesson  of  patience :  it  is  also  slung,  like  the  dried 
crocodile,  over  house-doors  to  prevent  evil  spirits  entering  : 
'  thus  hung  without  earth  and  water,'  says  Lane  {Mod.  Egypt , 
Chapt.  XI,),  'it  will  live  for  several  years  and  even  blossom. 
Hence  (?)  it  is  called  Saftr,  which  signifies  patience.'  But 
Sihr  as  well  as  Sahr  (a  root)  means  '  long-suflFerance .'  I  hold 
the  practice  to  be  one  of  the  many  Inner  African  superstitions. 
The  wild  Gallas  to  the  present  day  plant  aloes  on  graves,  and 
suppose  that  when  the  plant  sprouts  the  deceased  has  been  ad- 
mitted to  the  gardens  of  Wik,  the  Creator."  (Arab,  Nights^  i., 
138.)  Mahometan  physicians  describe  aloes  as  aperient,  de- 
obstruent,  depurative,  anthelmintic  and  tonic ;  as  a  collyrium 
they  consider  that  it  strengthens  the  sight  and  removes  styes 
of  the  lids  ;  it  is  often  applied  for  the  dispersion  of  swellings 
and  the  promotion  of  granidations.  They  direct  it  to  be  puri- 
fied in  the  following  manner : — Take  Socotrine  Aloes  1  lb., 
powder  and  sift,  then  take  wormwood,  Jatamisi,  Chiretta, 
Cinnamon,  Cassia,  wood  of  the  Balsam  tree,  Herba  Schoenanthi, 
Asarum^  Mastich^  of  each  3  dirhems,  boil  in  2  lbs.  of  water 
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down  to  one  pound  and  strain.  Put  the  aloes  into  a  mortar, 
rub  it  down  with  part  of  the  above  decoction  and  strain,  repeat 
the  process  with  the  remainder  of  the  decoction  and  any  aloes 
remaining  on  the  strainer,  let  the  strained  liquors  subside,  draw 
off  the  supernatant  fluid,  mix  the  aloes  with  3  dirhems  of 
saffron  and  preserve  for  use.  In  Anthony  Colin's  translation 
of  Clusius,  the  following  notice  of  aloes  by  Gtircia  d'Orta 
occurs : — "  Les  Indiens  s'en  servent  en  leurs  collyres  et  aux 
medicamens  purgatifs  comme  aussi  6a  playes,  lesquelles  ils 
veulent  rempUr  de  chair  pour  lequel  usage  ils  ont  le  plus 
souvent  dedans  leur  boutiques  un  medicament  compost  de 
myrrhe  ^t  aloes  apelld  par  eux  Mocebar  (mussabar).  J'ai  vue 
im  medecin  du  grand  Sultan  Badur  Boy  de  Gambaya  lequel 
usoit  de  rherbe  d'aloes  pour  medicament  fanulier  en  ceste  fa9on. 
II  faisoit  cuire  avec  du  sel  les  fueilles  de  Therbe  coupp^s,  de 
telle  decoction  il  en  faisoit  prendre  huict  onces  lesquelles  f aiso- 
yent  vuider  le  ventre  fort  benignement  et  sans  aucune  extorsion 
quatre  ou  cinq  fois.  En  ceste  ville  de  Goa  ils  donnent  en 
breuvage  a  ceux  qui  ont  des  ulceres  aux  reins  ou  en  la  vescie 
de  Taloe  bien  pulveris^  et  mesl^  avec  du  laict  qui  a  si  heureux 
succes  et  profit  que  les  malades  en  sont  incontinent  gueris.  Us 
s'en  servent  aux  Indes  pour  faire  meurir  les  flegmons."  In 
the  same  work  there  is  a  prescription  for  the  use  of  fresh  aloe 
leaves  by  Christophe  de  la  Coste.  Take  of  aloe  leaves  sliced 
8  ozs.,  salt  3  drms.,  heat  to  boiling  over  a  gentle  fire,  strain 
and  add  1  oz.  of  sugar.  Let  the  liquid  cool,  and  take  it  cold 
early  in  the  morning.  The  patient  should  be  directed  to  keep 
moving  about  to  promote  the  action  of  the  medicine,  and  four 
hours  after  taking  it  some  chicken  broth  may  be  given.  The 
leaves  and  flower  stalks  of  the  aloe  are  pickled  by  Banians 
of  Gnzerat  after  having  been  soaked  in  salt  and  water,  and 
it  is  a  general  practice  among  Hindus  to  give  a  little  of 
the  juice  of  the  plant  with  honey  in  a  golden  spoon  to 
new-bom  children;  it  is  supposed  to  hasten  the  expulsion  of  the 
meconium.  The  dose  must  be  administered  by  the  father  of 
the  child,  or  by  the  nearest  male  relative  in  the  absence  of 
the  father. 
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Prof.  Bayley  Balfour,  who  visited  Socotra  on  a  botanical 
expedition  in  1880,  has  given  the  following  accoant  of  the 
manner  in  which  aloes  is  prepared: — "The  gum  is  known  as 
tdi/efhj  the  natives.  The  collector  scrapes  a  slight  hollow  on 
the  surface  of  the  ground  in  the  vicinity  of  an  aloe  plant,  into 
which  he  depresses  the  centre  of  a  small  portion  of  goat-skin 
spread  over  the  ground.  The  leaves  of  the  aloe  are  cut  and 
laid  in  a  circle  on  the  skin,  with  the  cut  ends  projecting  over 
the  central  hollow.  Two  or  three  layers  are  arranged.  The 
juice,  which  is  of  a  pale  amber  colour,  with  a  slight  mawkish 
odour  and  taste,  trickles  from  the  leaves  upon  the  goat-skin. 
After  about  three  hours  the  leaves  are  exhausted ;  the  skin  con- 
taining the  juice  is  then  removed  from  beneath  them,  and  the 
juice  is  transferred  to  a  bag  made  of  skin.  Only  the  older 
leaves  are  used.  The  juice  thus  collected  is  of  a  thin  watery 
character,  and  is  known  as  tai/ef  rhiho,  or  watery  aloes.  In 
this  condition  it  is  exported  to  Muscat  and  Arabia,  and  sells 
for  three  dollars  the  skin  of  30  lbs.  By  keeping,  however,  the 
aloes  changes  in  character.  After  a  month  the  juice,  by  loss 
of  water,  becomes  denser  and  more  viscid ;  it  is  then  known 
as  tayef  gesheeshah,  and  is  more  valuble,  a  skin  of  30  lbs.  fetching 
five  dollars;  whilst  in  about  fifteen  days  more — that  is,  about 
six  weeks  after  collection — it  gets  into  a  tolerably  hard  solid 
mass,  and  is  then  tayef  kasahul,  and  is  worth  seven  dollars  a 
skin  of  30  lbs.  In  this  last  condition  it  ia  commonly  exported. 
(Tram.  RL  Soc.  of  Edinburgh ^  xxxi.,  Introductory  Chapter^ 
p.  xxxviii.). 

Description. — Socotrine  aloes  is  imported  into  Bombay 
via  Zanzibar  and  the  Red  Sea  ports.  It  is  packed  in  skins,  the 
packages  varying  much  in  size  and  shape,  and  often  containing 
a  large  proportion  of  rubbish,  such  as  pieces  of  hide,  stones, 
&c.  In  Bombay  the  skins  are  opened,  and  the  aloes  repacked 
in  boxes  for  exportation  to  Europe.  The  best  Socotrine  aloes 
is  of  a  golden-brown  colour,  hard  externally,  soft  internally : 
the  odour  is  aromatic  and  peculiar;  when  powdered  or  in 
thin  fragments  it  is  orange-brown,  sometimes  it  is  almost 
fluid. 
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Jaferabad  Aloes  is  made  at  Jaferabad,  a  town  on  the  coast  of 
Kathiawar,  belonging  to  the  Hubshis  of  JinjJra,  a  family  of 
African  origin.  The  drug  in  mass  is  black ;  it  has  a  glassy 
fracture ;  thin  pieces  are  yellowish-brown  and  translucent ;  the 
powder  is  of  a  dull  yellow ;  the  odour  powerfully  aloetic,  with 
an  aroma  like  Socotrine  aloes ;  when  brought  in  contact  with 
nitric  acid  it  does  not  turn  red.  Its  reaction  is  then  the  same 
as  Socaloin.  Jaferabad  Aloes  is  generally  in  the  form  of  flat 
circular  cakes.  From  Zanzibar  an  aloe  is  imported  which  very 
closely  resembles  Jaferabad;  it  gives  the  same  reaction  with 
nitric  acid. 

Yamani  or  Moka  Aloes,  also  called  Aden  Aloes,  is 
imported  from  Arabia,  and  is  the  kind  most  in  use  among  the 
natives  of  India.  It  varies  much  in  quality.  It  is  of  a  black 
colour  in  mass,  and  somewhat  porous,  but  thin  fragments  are 
translucent  and  yellowish-brown ;  the  odour  is  powerfully 
aloetic,  without  the  aroma  of  Socotrine  or  Jaferabad  Aloes ; 
medicinally  it  appears  to  be  sufficiently  active.  With  nitric 
acid  it  gives  a  deep  red  colour,  like  Barbadoes  ;  the  solution  in 
sulphuric  acid  is  not  affected  by  nitric  acid  fumes. 

Mysore  aloes  is  made  in  Mysore  from  a  plant  which  is  pro- 
bably only  a  variety  of  A.  vera.  It  is  called  Musambra  in 
Southern  India,  and  is  used  in  the  arts  in  preparing  a  false 
gilding  for  decorations. 

Chemical  composition. — All  kinds  of  aloes  have  an  odour  of 
the  same  character  and  a  bitter  disagreeable  taste.  The  odour, 
which  is  often  not  unpleasant,  especially  in  Socotrine  Aloes,  is 
due  to  a  volatile  oil,  which  the  drug  contains  only  in  minute 
proportion.  The  oil  is  a  mobile  pale  yellow  liquid,  of  sp.  gr. 
0-863,  with  a  boiUng  point  of  266°  to  271°C. 

"  Pure  aloes  dissolves  easily  in  spirit  of  wine  with  the  excep- 
tion of  a  few  flocculi ;  it  is  insoluble  in  chloroform  and  bisul- 
phide of  carbon,  as  well  as  in  petroleum  ether.  The  specific 
gravity  of  fine  transparent  fragments  of  aloes,  dried  at'lOO^C, 
and  weighed  in  the  last-named  fluid  at  IG^C,  has  been  found  to 
be  1'364,  showing  that  aloes  is  much  more  ponderous  than  most 
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of  the  resins,  which  seldom  have  a  higher  specific  gravity  than 
100  to  1*10.  In  water,  aloes  dissolves  completely  only  when 
heated.  On  cooling  the  aqueous  solution,  whether  concentrated 
or  dilute,  becomes  turbid  by  the  separations  of  resinous  drops, 
which  unite  into  a  brown  mass,  the  so-called  resin  of  aloes.  The 
clear  solution,  after  separation  of  this  substance,  has  a  slightly 
acid  reaction ;  it  is  coloured  dark-brown  by  alkalies,  black  by 
ferric  chloride,  and  is  precipitated  yellowish- grey  by  neutral 
lead  acetate.  Cold  water  dissolves  about  half  its  weight  of 
aloes,  forming  an  acid  liquid  which  exhibits  similar  reactions. 
The  solution  of  aloes  in  potash  or  ammonia  is  precipitated  by 
acids,  but  not  by  water.     {PAartnacograpkia,  p.  686.) 

The  most  interesting  constituenta  of  aloes  are  the  substances 
known  as  Alain.  The  Aloin  of  Jafarabad  Aloes  has  been 
examined  by  W.  A.  Shenstone.  About  1^  lb.  of  the  powdered 
aloes  was  treated  with  enough  proof-spirit  to  make  a  thin  paste, 
and  after  standing  for  a  few  hours  was  enveloped  in  folds  of 
stout  calico  and  submitted  to  powerful  pressure,  by  which  means 
about  28  per  cent,  of  crude  Aloin  was  obtained.  This  was 
purified  by  twice  crystallizing  from  water,  then  by  crystallizing 
several  times  from  dilute  spirit,  and  finally  by  crystallizing 
twico  or  thrice  from  rectified  spirit.  Portions  of  the  crops  of 
crystals  thus  obtained  were  burnt  with  the  following  results  : — 

I.  '1104  gram  of  aloin  which  had  been  once  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
•2438  gram  of  CO^  and  0561  gram  of  H«0. 

II.  "1380  gram  of  aloin  which  had  been  twice  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
•3012  gram  of  CO'^  and  '0696  gram  of  H^O.     Corresponding  to 

Carbon,         Hydrogen.         Oxygen. 

1 60-22  5'64  34-14 

II 60-11  5-60  34-29 

The  aloin  therefore  was  evidently  in  a  pure  state.  1-2375 
gram  of  pure  air-dried  aloin  dried  over  sulphuric  acid  in  a 
vacuum  lost  -1987  gram  of  water,  corresponding  to  16'0  per 
cent. 

IJI.— 60 
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When  bromine  water  was  added  in  excess  to  an  aqneons 
solution  of  the  aloin,  a  copious  yellow  precipitate  fell.  This  was 
collected  after  having  been  in  contact  with  excess  of  bromine 
water  for  an  hour,  washed,  dried,  and  crystallized  three  times 
from  spirit.  The  brominated  aloin  was  in  beautiful  yellow 
crystals,  which  were  rather  soluble  in  cold  alcohol,  and  were 
somewhat  more  stable  than  the  aloin  itself.  It  retained  only  a 
trace  of  water  when  dried  in  a  vacuum  over  sulphuric  acid, 
which  was  given  off  on  heating  to  100^  C.  to  110°  C.  -2526 
gram  of  the  perfectly  dry  substance  gave  '2539  gram  of  silver 
bromide,  corresponding  to  42*75  per  cent,  of  bromine. 

In  1875,  Dr.  Tilden  proposed,  as  the  result  of  the  consider- 
ation of  a  number  of  analyses  of  aloins  and  their  derivatives 
made  by  himself  and  others,  that  the  aloins  obtained  from  Bar- 
badoes  and  Zanzibar  aloes  might  be  considered .  isomeric  bodies, 
with  the  empirical  formula  C^^H^^O^,  which  also  agrees  closely 
with  his  analysis  of  nataloin.  This  formula  requires  69"62 
per  cent,  of  carbon  and  5*59  per  cent,  of  hydrogen.  Its 
t'ribromo-derivative  requires  42*93  per  cent,  of  bromine. 

It  will  be  seen  that  of  the  numbers  obtained  in  Mr.  Shen- 
stone's  analysis,  those  for  the  hydrogen  and  bromine  agree  very 
closely  with  these,  and  that  the  proportion  of  carbon,  though  a 
little  high,  also  agrees  fairly  well. 

The  water  of  crystallization  found,  16  per  cent.,  is  rather 
more  than  the  amount  which  would  correspond  to  three  mole- 
cules, i.e.,  14*3  per  cent.  The  difficulty  of  getting  air-dried  aloin 
of  constant  composition,  however,  is  so  great  that  the  result  is 
not  of  much  value. 

The  following  comparative  observations  with  Jafarabad  aloin 
and  Dr.  Tilden's  zanaloin  were  made: — 

There  is  no  distinguishable  difference  in  the  crj'^stalline  form 
of  the  two  aloins. 

Neither  of  them  gives  any  change  of  colour  in  the  cold  when 
moistened  with  ordinary  strong  nitric  acid ;  both  of  them  are 
reddened  by  fuming  nitric  acid.     And  the  Jafarabad  aloin,  by 
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prolonged  treatment  with  nitric  acid,  yields  chrysammic,  aloe- 
tic,  picric,  and  oxalic  acids  as  zanaloin  and  barbaloin  do. 

Jafarabad  aloin,  when  treated  with  potassium  chlorate  in  a 
hydrochloric  acid  solution,  yields  a  chloro-body  resembling 
that  given  by  zanaloin,  and  when  heated  with  acetic  anhydride 
gives  an  acetyl  compound  similar  to  acetyl -zanaloin. 

Both  of  them,  when  treated  with  strong  sulphuric  acid  and 
potassium  bichromate,  give  a  violet  coloration  closely  resem- 
bling that  given  by  strychnia,  but  quickly  fading  to  green.   ^ 

These  results  seem  to  leave  no  doubt  that  the  aloin  of 
Jafarabad  aloes  is  identical  with  that  from  Zanzibar  aloes, 
though  the  colour  of  the  former  is  distinctly  a  lighter  shade  of 
yellow  than  that  of  the  latter. 

The  main  points  of  difference  among  the  aloins  may  be  tabu- 
lated thus : — 

1.  Nataloin  obtained  from  Natal  aloes,  yields  only  picric  and 
oxalic  acids  by  treatment  with  nitric  acid.  Is  not  reddened, 
even  on  heating,  by  that  re-agent. 

2.  Barbaloins  yield  chrysammic,  aloetic,  picric,  and  oxalic 
acids  by  treatment  with  nitric  acid.     They  may  be  divided  into — 

(A)  a-barbaloin,  obtained  from  Barbadoes  or  Moka  aloes.  Is 
reddened  in  the  cold  by  ordinary  strong  nitric  acid. 

(B)  6-barbaloin,  obtained  from  Socotrine,  Zanzibar,  and 
Jafarabad  aloes.  Is  not  coloured  by  cold  nitric  acid,  but 
gives  an  orange-red  coloration  when  heated  with  it,  and  also 
gives  a  coloration  in  the  cold  with  fuming  nitric  acid.  {Shen* 
stone  in  Phar.  Journ.j  Dec.,  1882.) 

Commerce. — Bombay  is  the  centre  of  the  Aloes  trade  in  the 
East  and  imports  from  Arabia  (and  Socotra  through  Aden) 
yearly  about  1,500  cwts.  of  the  drug  valued  at  about  Rs.  30,000, 
Of  this  quantity  from  300  to  400  cwts.  (chiefly  Socotrine)  are 
re-exported  to  Europe,  and  200  to  300  cwts.  to  Eastern  ports, 
the  remainder  being  consumed  in  India. 

Madras  and  Sind  occasionally  export  small  quantities  of 
Indian  aloes  to  Eastern  ports. 
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The  Indian  varieties  of  the  drug  are  manufactured  in  Kattia- 
war  ( Jafarabad)  and  in  Mysore,  and  are  consumed  locally.  It 
is  impossible  to  form  a  correct  estimate  of  the  quantity  pro- 
duced, but  we  do  not  think  it  can  be  very  great,  as  the  Arabian 
aloes  is  the  drug  met  with  in  most  parts  of  India, 

URGINEA  INDICA,  Kunth. 
Fig.— Wig/U  /o.,  t.  2063,    Indian  Squill  (Eng.). 

Hab. — India.    The  bulb. 

Vernacular.— K&ndn,  Jangli-piyaj  {Hind.^  Beng,),  Kol-kdndS, 
Kochinda  {Mar,),  Nari-vengayam  (Tarn.),  Nakka-vuUi-^adda 
(Tel),  KattuUi  (Mai.),  Adavi-irulli  (Can,),  Jangli-kdnda 
(Quz.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in  the 
Nighantas,  but  the  bulb  is  used  in  the  preparation  of  Chdndi- 
bhasma  or  "  ashes  of  silver  *'  which  is  used  medicinally  by  the 
Hindus.  Indian  Mahometan  writers  consider  the  Indian  squill 
to  be  identical  in  mediciual  properties  with  the  squill  of  Europe, 
which  was  used  by  the  Greeks,  who  prescribed  it  combined  with 
vinegar  and  honey  much  as  we  do  at  the  present  time  (Dmc. 
ii.,  1 62) ;  they  prescribe  it  in  paralytic  affections,  also  as  an  ex- 
pectorant, digestive,  diuretic,  and  deobstruent  in  many  diseases, 
more  especially  in  asthma,  dropsy,  rheumatism,  calculous 
affections,  leprosy,  and  skin  diseases  ;  it  is  also  considered  to  be 
emmenagogue.  In  the  West  Urginea  Scilla  has  been  used  in 
medicine  from  the  time  of  Hippocrates  ;  in  Egypt  it  was  sacred 
to  the  godT}T)honand  atPelusium  there  was  a  temple  dedicated 
to  it ;  it  was  thought  to  have  the  power  of  driving  away  evil 
spirits,  and  to  be  symbolic  of  perpetual  generation.  The  Arabs, 
who  followed  the  Greeks  in  their  estimation  of  its  medicinal 
value,  call  it  Basal-el-unsal  ''sea  onion,*'  or  Basal-el-f4r  "rat's 
onion,"  and  the  Persians,  Piyaz^i-dashti  "wild  onion."  European 
physicians  in  India  have  expressed  various  opinions  as  to  the 
medicinal  activity  of  Urginea  indica  (confer.  Phar.  of  India, 
p.  241),  but  there  would  appear  to  be  no  doubt  that  the  young 
freshly-dried  bulbs  are  sufficiently  active,  as^  they  have  been 
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used  for  many  years  at  certain  of  the  Goyernment  Medical 
Store  Depots  for  making  tlie  various  preparations  of  the  drug. 
In  India  the  squill  is  always  kept  by  native  druggists  in  the 
entire  state,  this  form  being  preferred  by  the  hakims  to  the 
sliced  and  dried  bulb.  They  follow  the  Greeks  and  Romans  in 
their  method  of  baking  squills  (cf .  Diose.  he.  cit.  and  Scrib. 
Larg,  Cotnp,  76). 

Description. —  Urginea  indica  is  very  abundant  in  sandy 
ground  near  the  sea;  the  dirty  white  spike  of  flowers  appears 
long  before  the  leaves.  The  bulb  is  tunicated,  consisting  of 
fleshy  coats,  which  enclose  each  other  completely,  generally 
about  the  size  of  a  common  onion  ;  colour  white  ;  taste  bitter 
and  acrid. 

Microscopic  structure. — Each  scale  or  modified  leaf  is  made 
up  of  polyhedral  cells  covered  on  both  sides  by  an  epidermis 
provided  with  stomata  j  like  a  leaf,  it  has  vascular  bundles. 
The  cells  of  the  parenchyma  are  loaded  with  mucilage,  and 
contain  an  enormous  quantity  of  needle-shaped  crystals  and  a 
few  large  square  or  oblong  prisms.  The  presence  of  the  former 
accounts  for  the  itching  of  the  hands  experienced  by  those 
employed  to  slice  the  bulb. 

Chemical  composition. — The  sample  dried  at  1 00^  0.  was  examin- 
ed by  Dragendorff's  method,  with  the  following  results : — 

Petroleum  ether  extract    '036  per  cent. 

Ether  extract -028      „ 

Absolute  alcohol  extract -152      „ 

Aqueous  extract  77*30        „ 

Ash 5-69 

The  petroleum  ether  extract  was  a  greasy  white  residue  and 
non-crystalline.  The  ether  extract  contained  no  alkaloidal 
principle ;  under  the  microscope  a  few  imperfect  four-side  plates 
were  visible. 

The  alcoholic  extract  from  9  grams  of  the  anhydrous 
squills  injected  into  a  cat's  stomach  caused  vomiting  in  20 
minutes,  and  the  passage  of  a  solid  stool  about  an  hour  after 
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the  injection;  no  blood  in  vomit  or  stool;  the  cat  was  not 
otherwise  affected  in  any  way.  The  aqueous  extract  consisted 
chiefly  of  gum. 

The  fresh  squill  in  slices  distilled  with  water  afforded  a 
distillate  possessing  an  aromatic  odour,  but  in  which  no 
appreciable  amount  of  oil  was  visible.  The  distillate  was  agitated 
with  ether  ;  on  spontaneous  evaporation  of  the  ether,  a  minute 
trace  of  a  white  greasy  residue  was  left,  possessing  an  aromatic 
odour. — applied  to  the  skin  no  irritation  was  induced.  We  are 
indebted  to  Assistant  Surgeon  C.  L.  Bose  for  the  above 
analysis,  which  was  conducted  in  the  Chemical  Examiner's 
Laboratory,  Calcutta. 

Substitutes  for  Squills. — The  bulbs  of  different  species  of 
Ledebouria  (Scilla,  Linn.)  are  sold  in  the  Indian  bazars  under 
vernacular  names  which  are  equivalent  to  "small  squill." 
L.  hf/acinthoidss is  said  by  Ainslie  to  be  used  by  farriers  in  South- 
em  India  for  the  relief  of  strangury  and  in  fevers  occurring  in 
horses.  (Mat.  Ind.,  i.,  p.  402.)  From  Dr.  Hov6  we  learn 
that  the  bulbs  were  used  in  the  Colaba  Hospital,  Bombay,  by 
Mr.  Guise,  the  Surgeon  of  the  island  in  1787,  instead  of  squills. 
For  many  years  they  were  issued  from  the  Bombay  Medical 
Stores  in  lieu  of  squills  {Indian  Journ.  of  Med.  Phys,  Sci.,  Jan, 
18th,  1838,  p.  9),  but  of  late  years  Urginea  indica  has  been  in 
use ;  both  appear  to  be  equally  satisfactory  substitutes  for 
squills. 

L.  hyacinthoides  has  a  scaly  bulb,  about  the  size  and  shape  of 
a  small  pear,  composed  of  very  smooth  and  fleshy  scales,  which 
are  so  imbricated  that  they  might  be  mistaken  for  entire  coats 
if  not  carefully  examined;  the  exterior  scales  are  dry  and 
whitey-brown,  the  interior  fleshy  and  cream-coloured;  the 
odour  is  nauseous ;  the  taste  bitter  and  acrid. 

Bulbs,  the  size  of  a  large  nut,  purchased  by  one  of  us  in  the 
Bombay  shops,  which  we  have  cultivated,  proved  to  be  those  of 
Ledebouria  maculata,  Dalz.  The  leaves  were  obovate,  glabrous, 
wedge-shaped,  attenuated  into  the  petiole,  purple  spotted,  and 
never  bearing  bulbs  ;  scapes  bearing  -a  many-flowered  raceme 
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of  small  asphodel-like  flowers  having  a  delicate  purplish-blue 
tinge,  and  a  bloom  like  that  of  the  Auricula.  This  plant  is 
very  common  in  the  Concan,  and  comes  into  blossom  in  June, 
immediately  after  the  first  fall  of  rain. 

ASPHODELUS  FISTULOSUS,  Linn. 
Yig.— Wight  /(?.,  t.  2062;  Sibth.  Fl.  Gr.,  t.  335. 
Hab, — Northern  India,  Afghanistan.    The  seeds. 
Vernacular. — Piazi,  Bokhat,  Binghar-bij  (Punjab ^  Sind). 

History,  Uses,  &C. — The  plant  has  a  reputation  in  Sind 
and  the  Punjab  as  a  diuretic,  and  the  seeds  are  sold  in  the  shops ; 
it  is  very  abundant  in  cultivated  ground  about  Jhelam  and  in 
Southern  Afghanistan.  (Murray.)  Sibthorp  describes  it  as 
common  near  Athens.  In  Northern  India  and  Afghanistan  it  is 
eaten  as  a  vegetable.  Hesiod,  who  wrote  about  800  B.  C, 
when  he  enjoins  temperance  and  simplicity  of  living  in  his 
"Works  and  Days,"  says  (ver.  30) : — 

viinioi,  ovdi  ta-curtv,  ttrto  n\€ov  ^fiitrv  iravros 
ovh*  baov  fv  fuikdx^rj  re  kol  da'<pob€\(pfi€y  &v€iap. 

How  much  is  the  half  better  than  the  whole!  How  great  a 
blessing  is  there  in  Mallows  and  Asphodel !  Theophrastus, 
in  his  History  of  Plants  (vii.,  11),  tells  us  that  Asphodel 
roots  were  eaten  by  the  Greeks,  and  an  Asphodel  is  described 
by  Dioscorides*  as  a  medicinal  plant  having  diuretic  and 
deobstruent  properties  when  given  internally,  and  being  useful 
as  an  external  application  to  idcers  and  inflamed  parts,  &c.  The 
Romans  called  the  same  plant  ^Hasttila  regia'  or  king's  spear, 
and  used  it  as  a  remedy  for  morbus  regius  or  ticT€pot  (cf.  ffipp,  de 
Morbis,  ii.,  35).  Arabic  and  Persian  writers  on  Materia  Medica 
describe  an  Asphodel  with  white  flowers  under  the  name  of 
Khunsa  (t^J^)»  the  same,  or  a  very  similar*  plant,  is  called 

*  Diosc,  ii.,  159.  The  Anthericon  of  Theophrastus  was  probably  the 
Yellow  Asphodel.  In  Western  and  Southern  India  iln/Aencum/udero^tifii, 
Roxb.,  is  in  common  use  as  a  vegetable,  boiling  appears  to  remove  the  acrid 
properties  of  these  plants. 
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Ashrash,  or  Saresh  in  Persian;  Ibn  Sina  says  ^^liar'tcUl 
^1^11  \jj  To  this  plant  they  attribute  the  same  properties  as 
Dioscorides  does  to  Asphodel  (confer.  Tu/i/at-el-muminin,  article 
^^^i>^),  The  root  of  AsjpJiodelus  bulbosvs  under  the  name  of 
Teinisse  is  used  in  the  East  to  prepare  mucilage  and  adulterate 
salep. 

Description. — Annual,  stem  naked,  ramous;  leaves  erect, 
linear,  cylindric, '  fistulous,  tapering  to  a  point ;  scape  erect, 
branched;  flowers  small,  white  with  a  brownish  line  running 
along  the  centre;  filaments  ciliate,  contracted;  corol  6-partite; 
stigma  capitate  ;  ovary  3-celled. 

QLORIOSA  SUPERBA,  Linn. 

Fig, Bot.  Reg.,  t.  77  ;  Wight  Ic,  t.  2047  ;  Meede,  HorL 

Mai  vii.,  t.  57.     Superb  Lily  (£ng.). 

Hab. ^Throughout  India.     The  tubers* 

Vernacular. — Kalihari,  Languli  (Eind.),  BIsha-languli 
(Beng.)y  Naga-karia,  Indai,  Kalavi  {Mar,),  Kalaipai-kizhangu 
(Ta/n.),  Kalappa-gadda,  Adavi-nfibhi  {TeL),  Radagari  (Cffw.), 
Khadya-ndga,  Nagli,  KalaWvi  (Guz.). 

History,  Uses,  &C. — This  very  ornamental  creeper  is 
common  on  hedges  during  the  rainy  season,  and  its  flowers  are 
used  by  the  Hindus  in  the  worship  of  Siva  and  the  Lingam. 
It  is  one  of  the  seven  minor  poisons  of  Sanskrit  writers,  and  is 
described  in  the  Raja  Nirghanta  Under  the  name  of  Kalikiri. 
The  synonyms  are  numerous;  amongst  those  which  are 
descriptive  we  may  mention  Chihna-mukhi  '^  ha\dng  a  spotted 
mouth,"  Sukra-pushpika  "  having  splendid  flowers,''  Agni-sikha 
"  having  a  crest  of  fire,"  and  Langalika  "  plough-like,"  in 
allusion  to  the  shape  of  the  root. 

Other  synonyms,  such  as  Garbha-gh^tini,  Garbha-pitani, 
Garbha-nud,  allude  to  the  use  of  a  paste  of  the  root  as  an 
application  to  the  lower  part  of  the  abdomen  for  the  purpose  of 
promoting  labour  pains.  In  retained  placenta  a  paste  of  the 
root  is  applied  to  the  palms  of  the  hands  and   soles  of  the  feet, 
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whilst  powdered  Nigella  seeds  and  long  popper  are  given 
internally  with  wine.  According  to  the  Nighantas,  the  root  is 
purgative,  hot,  light,  and  pungent ;  it  increases  the  secretion 
of  bile,  and  is  useful  in  leprosy^  piles,  colic,  boils,  and  to  expel 
intestinal  worms.  The  starch  obtained  from  the  root  by 
washing  is  given  internally  in  gonorrhoea. 

Moodeen  Sheriff,  who  has  experimented  with  the  root,  atates 
that  it  is  not  so  poisonous  as  is  generally  supposed;  he  has 
taken  it  in  small  quantities,  gradually  increasing  the  dose  to  15 
grains.  There  were  no  bad  effects,  but  on  the  contrary  he 
found  his  appetite  improved  and  felt  more  active  and  stronger. 
He  has  also  used  it  in  his  practice  for  many  years,  and  considers 
it  to  be  a  tonic  and  stomachic  in  doses  of  from  5  to  12  grains 
given  three  times  a  day.  In  the  Concan  it  is  given  to  cattle  to 
expel  worms,  and  in  Madras  it  is  believed  to  be  a  specific  against 
the  bites  of  poisonous  snakes,  and  the  stings  of  scorpions,  and 
is  also  used  as  an  external  application  in  parasitical  skin 
affections.  Surgeon-Major  Thomson  states  that  before  being 
used  for  these  purposes  it  is  cut  up  into  thin  slices  and  soaked 
in  butter-milk  and  salt  for  four  or  five  days,  and  then  dried, 
by  which  process  its  poisonous  properties  are  supposed  to  bo 
removed.  He  also  says  that  the  natives  select  those  roots 
which  are  dichotomous  and  which  they  suppose  to  be  those  of 
the  male  plant,  whilst  single  roots,  which  they  suppose  to  bo 
those  of  the  female  plant,  are  rejected.  (Diet.  Econ.  Prod, 
India^  iii.,  p.  507.) 

Description. — Root  tuberous,  cylindrical  or  flattened, 
often  7  to  8  inches  in  length,  and  about  one  inch  in  diameter ; 
when  fully  grown  it  consists  of  two  tubers  which  unite  at  a  right 
angle,  one  being  much  shorter  than  the  other ;  at  the  point  of 
union  maybe  seen,  on  the  upper  surface,  a  circular  scar  marking 
the  attachment  of  the  stem,  and  on  the  under  surface  imme- 
diately beneath  it  another,  to  which  a  tuft  of  their  rootlets  is 
often  attached.  The  tubers  are  covered  with  a  brown  epider- 
mis, except  at  their  points,  which  are  tapering  and  nearly  white ; 
internally  they  are  juicy,  white,  and  farinaceous,  and  have  a 
Ill.-^l 


482  LILIACE^. 

faint  acrid  odour.  The  taste  is  mucikginous,  feebly  bitter,  and 
has  an  acid  taste.  The  starch  granules  are  mostly  OYoid, 
the  vascular  bundles  few,  consisting  of  spiral  and  jointed 
vessels.  The  root  is  figured  by  Lyon.  {Med.  Juris,  far  IndiOf 
p.  210.) 

Chemical  composition. — ^The  root  has  been  examined  by  War- 
den, who  obtained  from  it  two  resins,  a  tannin,  and  a  bitter 
principle  which  he  has  provisionally  named  Superbine.  He 
considers  that  the  bitter  principle  is  closely  allied  to,  if  not 
identical  with  that  of  squiUs.  It  was  found  to  be  very 
poisonous,  0*047  gram  injected  into  the  stomach  being 
sufficient  to  kill  a  full-grown  cat.  {Ind.  Med.  Gaz.,  Oct. 
1880.) 

Toxicology. — Ainslie  and  others  speak  of  the  root  as  violently 
poisonous,  and  it  finds  a  place  in  the  list  of  Indian  poisons 
published  by  Ohevers.  (Indian  Ann.  of  Med.  Sci.,  iio 
p.  147.) 

Dr.  Buttacharjee  {Ind.  Med.  Oaz.,  1872,  p.  153)  reports  the 
following  case : — A  female,  8Bt.  18,  swallowed  a  quantity  of  the 
powdered  root.  Symptoms  of  poisoning  appeared  in  half  an 
hour,  and  were:  retching,  violent  vomiting,  spasms  and  con- 
tortions of  the  body,  with  fearful  racking  pain;  from  time  to 
time  there  were  short  intervals  of  relief,  followed  by  a 
recurrence  of  the  same  symptoms.  Death  took  place  in  four 
hours.  The  post-mortem  appearances  were  congestion  of  the 
brain  and  its  membranes,  with  extravasations  of  blood.  The 
lungs,  liver,  and  kidneys  were  all  deeply  congested.  The 
gastric  mucous  membrane  showed  signs  of  inflammation.  The 
peritoneal  covering  of  the  fundus  of  the  uterus  (unimpregnated) 
was  also  found  inflamed. 

ASPAR4QUS  RACEMOSUS,  Willd. 

Fig.— .Wight,  Jc,  t  1056. 
Hab. — Throughout  India. 
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ASPARAGUS  SARMENTOSUS,  Willd. 

Fig. — JRheede,  Sort.  Mai.  x.,  1. 10. 

Hab. — Upper  India,  Concan,  and  Deccan.    The  roots. 

Vernacular, — Satfiwar,  Satdvari  {Hind.,  Cfuz.,  Mar.),  Satamuli 
{Beng,),  Shatdvali  {MaL),  KH&Yaxi  {Tarn.),  Shatavari  {Tel.), 
Shfpari  {Oan,). 

History,  Uses»  &C. — These  two  plants  appear  to  be 
the  Sat^yari  and  Maha-satdyari  of  the  Nighantis :  among  the 
synonyms  of  the  first,  we  find  Dvipika,  Dvipa-satru,  Vara- 
ghantika,  Nariyani,  and  Sata-padi ;  the  synonyms  of  the  second 
are  very  similar,  amongst  them  we  note  Bahu-puttrikay  Dagdha, 
and  Bhasma-roh&.  Both  plants  are  considered  to  be  heavy 
and  cold,  sweet,  demulcent,  galactogogue,  tonic,  and  strengthen- 
ing, and  to  remove  bilious  and  rheumatic  humors,  blood  diseases, 
and  swellings ;  they  are  used  both  internally  and  in  the  pre- 
paration of  several  medicated  oils.  The  tubers  are  candied  and 
eaten  as  a  sweetmeat.  The  fresh  juice  of  the  root  is  given 
with  honey  as  a  demulcent  in  bilious  dyspepsia  or  diarrhoBa 
{Sarangadhara).  As  an  aphrodisiac,  Chakradatta  directs  four 
s^rs  of  the  juice  of  the  roots  and  four  aers  of  ghi  to  be 
boiled  in  forty  8^r8  of  milk,  and  to  be  flavoured  with  sugar  or 
honey,  and  long  pepper. 

The  chief  use  of  the  drug,  however,  is  in  the  preparation  of 
medicated  oils  for  external  application  in  nervous  and  rheumatic 
affections  and  urinary  disorders.  The  N&riyana  taila,  a 
popular  remedy  of  this  kind^  contains  the  barks  of  JEgle 
Marmelos,  Premna  integrifolia,  Oroxylum  indicum,  Erythrina 
indica,  Stereospermum  auaveolena,  and  Pasderia  foetida ;  the  roots 
of  Withania  samnifera  and  Boerhaavia  repens,  the  fruit  of 
TribuluB  terredris,  and  the  leaves  of  Solanum  osanthocarpum, 
Bolanutn  indicum,  Bida  cordifolia  and  8ida  rhombifolia,  of  each 
twenty  tolas.  The  whole  collection  is  boiled  in  64  sera  of 
water  down  to  one-fourth  and  strained.  To  the  strained  decoc- 
tion is  added  four  sA's  each  of  the  juice  of  Satavari  and 
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prepared  sesamum  oil,  sixteen  sers  of  cows'  or  goats'milk,  and  a 
paste  prepared  with  four  tolas  of  each  of  the  following  drugs — 
Fennel  seeds,  wood  of  Cedrus  Deodara,  root  of  Nardmtackys 
Jatamami,  liquid  storax,  Acorus  root,  sandalwood,  herb  of 
Limnanthemum  crista  turn,  costus,  cardamoms,  leaves  of  Desnioditim 
gangeticum,  of  Uraria  lagopoides,  of  P^Mseolm  tvilobus^  and  of 
Teramnm  labialis,  roots  of  Withania  somnifera^  Vanda  Roxbarghiiy 
and  Boerhaavia  repcnSy  rock  salt.  The  whole  is  then  reboiled 
and  perfumed.     ( Chakradatta. ) 

Description. — Both  plants  are  scandent  woody  shrubs, 
the  roots  of  which  consist  of  numerous  fusiform,  smooth,  per- 
ennial tubers,  6  to  8  inches  long  and  \  inch  in  diameter.  They 
have  a  light  brown^  silicious  external  covering  which  is  removed 
before  they  are  used.  The  substance  of  the  fresh  tubers  is 
mucilaginous,  white,  and  somewhat  translucent,  and  has  a 
mawkish,  insipid  flavour. 

Chemical  camposition, — The  powdered  roots  were  separated 
into — 

Water  extract 62-43 

Crude  fibre 33-65 

Moisture 9*46 

Ash 4*46 


100-00 


The  amount  of  saccharine  matter,  estimated  as  glucose,  in  the 
water  extract  was  714  per  cent.  Some  of  this  extract  was 
boiled  and  filtered  and  evaporated  down  to  a  soft  consistence 
and  allowed  to  remain  for  three  months  under  a  bell  jar.  At 
the  end  of  that  time  no  crystalline  substances  had  formed^ 
indicating  the  probable  absence  of  crystalline  sugars,  mannite, 
and  asparagin. 

Asparagus  adscendens,  Boxb.,  is  an  herbaceous,  erect, 
thorny  plant  growing  in  Rohilkhand,  Quzorat,  and  otiior  parts 
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of  Central  India.  Though  not  mentioned  in  theNighantas,  the 
tuberous  root,  decorticated  and  dried,  is  in  general  use  in  India 
under  the  names  of  Suffed-mdsli,  Dholi-musali,  or  XJjli-musalL 
The  commercial  article  consists  of  shrivelled  decorticated  tubers, 
from  2  to  2i  inches  long,  the  largest  being  about  \  inch  in 
diameter  ;  they  are  of  an  ivory  white  colour,  often  twisted,  hard 
and  brittle  ;  adhering  to  some  of  the  pieces  may  be  seen  portions 
of  a  yellowish  epidermis;  when  soaked  in  water  they  swell  up 
and  become  spindle-shaped,  the  thickest  part  being  about  the 
size  of  a  lead  pencil.  Under  the  microscope  these  tubers  present 
a  delicate  cellular  structure,  the  cells  of  which  contain  nothing 
but  a  little  fine  granular  matter  and  mucilage ;  this  surrounds 
a  central  vascular  colun[m,  the  middle  part  of  which  is  entirely 
occupied  by  jointed  vessels,  the  outer  portions  consisting  of 
scalariform ;  the  portions  of  adherent  epidermis  already  men- 
tioned are  silioious.  Sufi!ed-musli  has  an  agreeable  mucilaginous 
taste ;  we  have  used  it  largely  as  an  article  of  diet ;  it  is  far 
nicer  than  Salep,  and  is  generally  relished  by  Europeans.  To 
prepare  it,  take  200  grs.  of  the  powder,  200  grs.  of  sugar,  pour 
upon  them  slowly  a  large  teacupf  ul  of  boiling  milk,  stirring 
constantly  all  the  time.  The  best  white  picked  roots  are  worth 
Bs.  25  per  maund  of  37^  lbs. 

Chemical  camposition.^-^Tiho  powdered  roots  were  examined 
as  those  of  the  previous  article,  and  were  found  to  contain — 
Water  extract    77-55 

CeUulose 12'85 

Moisture «•     6*00 

Ash     3-60 


100-00 


The  water  extract  was  a  thick  mucilaginous  liquid  which 
threw  out  white  flocks  of  albuminous  matter  when  boiled,  and 
was  not  affected  by  Fehling's  solution.  The  portion  of  the  root 
insoluble  in  water  consisted  of  almost  pure  cellulose. 
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ASPARAGUS  OFFICINALIS.  Linn. 

Fig.— JEng.  Bot,  339 ;  Bktckw.,  t.  332 ;  Sperage,  Asparagus 
{Eng.),  Aflperge  (Fr.). 

Hab. — Europe,  Southern  Russia,  Turkey.  Cultivated 
in  Persia  and  Northern  India.     The  plant,  root,  and  ripe  fruit. 

Vernacular.-^The  fruit,  Haliyun  {Ind.  Bazars). 

History,  Uses*  &C.-— Asparagus  was  well  known  to  the 
Greeks  and  Romans  both  wild  and  in  a  cultivated  state. 
Hippocrates  mentions  it  in  his  treatise  on  diet,  and  in  his 
treatise  on  the  Diseases  of  Women  he  sajs  that  the  berries  taken 
in  wine!promote  conception.  Dioscorides  and  Pliny  describe 
its  medicinal  properties,  and  Cato  {De  re  JRttst  c.  161)  gives 
full  directions  concerning  its  cultivation.  The  ancients 
considered  it  to  be  a  wholesome  vegetable,  dispelling  flatulency 
and  acting  as  a  mild  aperient,  diuretic  and  aphrodisiac.  They 
administered  the  root  in  wine  for  calculous  affections  and  pains 
in  the  uterus,  and  also  considered  it  beneficial  in  elephantiasis. 
Ibn  Sina  calls  it  ujlhL,  halUn- axid  quotes  Ghden's  opinion  of  its 
medicinal  value. 

The  Western  Arabs  call  it  IsferAj  ;  in  Persia  it  is  known  as 
Mdrchubeh  and  MArgiyeh  ''snake  wort,"  from  its  being 
considered  to  be  an  antidote  for  snake  poison.  Wild  asparagus, 
the  A.  tenuifolius  of  Linnaeus,  was  known  to  the  Romans  as 
Oorruda,  a  name  still  current  in  the  south  of  France,  where  the 
plant  is  valued  for  its  medicinal  properties  up  to  the  present 
time.  Broussais  considered  asparagus  to  be  a  sedative  in 
palpitation  of  the  heart,  and  it  is  still  used  in  France  as  a 
diuretic  in  cardiac  dropsy  and  chronic  gout.  The  young  shoots 
when  eaten  as  a  vegetable  are  well  known  to  communicate  a 
peculiar  and  offensive  odour  to  the  urine,  a  syrup  for  medicinal 
use  is  prepared  with  their  juicet  100  parts  after  clarification 
being  added  to  190  parts  of  sugar. 

Some  physicians  consider  asparagus  to  be  useless  as  a  diuretic 
and  even  injurious  to  the  bladder,  but  as  far  as  our  experience 
goes  it  has  no  ill-effects  when  taken  daily  for  a  considerable 
time.    Indian  Mahometan  writers  on  medicine  merely  retail 
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what  the  ancients  have  said  about  this  plant;  they  usually 
prescribe  the  dried  berries  which  are  to  be  found  in  the  bazars 
of  all  large  towns. 

Description. — The  root  consists  of  a  short  horizontal 
rhizome  about  }  of  an  inch  thick^  the  upper  side  is  scaly  and 
marked  by  stem-scars^  below  it  gives  off  numerous  long,  whitish^ 
nearly  simple  roots,  which  on  drying  become  much  wrinkled. 
It  has  hardly  any  odour  and  a  mawkish  sweet  taste.  The  ber- 
ries are  scarlet,  about  the  size  of  a  pea,  3-ceUed,  one  or  two  of 
the  cells  often  abortive,  seeds  1-2  in  each  ceU,  globose,  with  a 
homy  albumen,  and  a  transverse  embryo,  far  out  of  the  centre. 

Chemical  eompo9ition. — Examined  by  Dulong,  the  root  was 
found  to  contain  yellow  resin,  sugar,  gum,  albumin,  chlorides, 
phosphates,  malates,  and  acetates.  Vanquelin  and  Bobiquet 
(1805)  discovered  asparagin  in  the  shoots,  a  substance  which 
has  since  been  found  in  many  other  plants.  Beinsch  (1870) 
found  in  the  berries  much  grape  sugar  and  apargancin,  an 
orange-red  sublimable  colouring  matter  soluble  in  ether  and 
crystallizing  in  scales.  The  seeds  contain  a  fixed  oil,  an  aro- 
matic resin,  crystallizable  sugar,  and  a  crystalline  bitter  prin- 
ciple, spargin.  Asparagin,  C*H^N^O'H"0,  forms  colourless, 
inodorous,  and  nearly  tasteless  crystals,  which  are  insoluble  in 
strong  alcohol  and  ether.  It  unites  with  both  acids  and  alkalies, 
and  when  boiled  with  them  is  converted  into  aspartic  acid, 
C*H^NO*,  and  ammonia.  Nitrous  acid  converts  it  into  malio 
acid,  C*H®0*,  water  and  nitrogen.  For  further  information 
concerning  Asparagin,  the  reader  is  referred  to  Watts'  Diet,  of 
Chem.,  2ndEd.,  I.,  325. 

The  mean  of  four  analyses  quoted  by  Konig  gives  the  fol- 
lowing as  the  proximate  composition : — 

Water 9375  per  cent. 

Albuminoids  1*79  „ 

Fat -25  „ 

Sugar '37  „ 

Nitrogen  free  extractive    2'26  „ 

Cellulose 1-04  „ 

Ash *54  „ 


1 


488  LILIAOEJE. 

Tho  anhydrous  plant  oontained  4*61  per  cent,  nitrogen,  and 
42*08  per  cent,  carbohydrates. 

ALLIUM   SATIVUM,  Linn. 

Pig,— BentL  and  Trim.,  280 ;  Woodville,  L  256 ;  Reich.  Ic.  Fl. 
Germ.  x„  t  488.     Garlic  {Eng.),  Ail  (Fr,). 

Hab. — Central  Asia,  Cultivated  throughout  India.  The 
bulbs. 

Vernacular . — Lasan,  Lahsan  {Bind.),  Rasun,  Lashun  (Beng.), 
Vallai-pfindu  (Tarn.),  VelluUi  (Tel.),  Bcliuli  (Can.),  Lasuna 
(Mar.,  Cfuz.). 

History,  Uses,  &C. — Garlic  is  used  as  a  condiment 
and  medicine  by  the  Hindus.  In  the  Raja  Nirghanta  it  is 
described  under  the  name  of  Rasona,  and  bears  many  synonyms 
indicative  of  its  properties,  such  as  XJgra-gandha  "strong 
smelling,"  Mahanshadha  "panacea,"  Bhuta-ghna  "  destrojang 
demons,"  Lasuna,  &c.  The  Hindus  consider  it  to  be  tonic,  hot, 
digestive,  aperient,  cholagogue,  and  alterative ;  useful  in  cough 
and  phlegmatic  affections,  fever,  swellings,  gonorrhoea,  piles, 
leprosy,  colic,  rheumatism,  and  worms.  During  its  use  the 
diet  should  consist  of  wine,  meat,  and  acids.  A  decoction  of 
garlic  in  milk  is  given  in  small  doses  in  hysteria^  flatulence, 
sciatica,  and  heart  disease.  A  compound  garlic  powder  called 
Svalparasona  pinda,  which  contains  garlic,  asafoetida,  cumin, 
rock  salt,  sonchal  salt,  ginger,  long  pepper,  and  black  pepper 
in  equal  proportions,  is  given  in  doses  of  about  twenty  grains 
every  morning  with  a  decoction  of  the  root  of  the  castor  oil 
plant,  in  facial  paralysis,  hemiplegia,  sciatica,  paraplegia,  and 
convulsive  affections.  Garlic  juice  is  applied  externally  as  a 
counter-irritant.  As  a  condiment,  the  bulbs  are  largely  used  in 
the  East.  Qtirlic  is  the  «r«:<Jf>o^i^  of  the  Greeks  and  Allium  of  tho 
Romans,  who  appear  to  have  used  three  kinds,  A.  satimm,  Linn., 
A.  okraceum,  Linn.,  and  A.  ursinum,  Linn.  It  would  be  tedious 
to  recupitulatc  all  tho  medicinal  properties  ascribed  to  these 
plants  by  tho  ancieuts,  as  they  hardly  differ  from  those  accorded  to 
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garlic  by  the  Hindu  physicians.  A  summary  of  them  may 
be  found  in  Pliny  (xx.,  23).  Garlic  is  the  |*^^  (thum)  of  the 
Arabians  and  j^  (sir)  of  the  Persians;  their  medical  writers  fol- 
low the  ancients  in  mentioning  three  kind8,t^2.,Bustan{  '^garden," 
Bari  "wild/'  and  Earfithi  "leek-like/'  and  in  the  account 
they  give  of  its  medicinal  properties.  The  leek-like  garlic  is 
probably  meant  for  the  bulbed  leek  {Parrum  ca^itattim)  of 
Hippocrates  {De  Morb,  MuL,  ii.,  89)  which  was  considered  to 
have  the  property  of  opening  the  uterus  when  contracted,  and 
De  Gubematis  states  that  in  Sicily  garlic  is  still  placed  upon 
the  beds  of  parturient  women.  He  also  notices  the  wide-sppead 
belief  in  the  protective  power  of  garlic  against  evil  influences 
among  the  Hindus,  Scandinavians,  Greeks,  and  Germans, 
as  shown  by  passages  in  Sanskrit  works,  in  the  Songs  of 
Sigurdrif  a  and  Helgi,  the  Yolsungasaga  and  Hippocrates.  In 
Bologna,  at  the  present  day,  it  is  purchased  by  every  one  on  the 
feast  of  Saint  John  as  a  guarantee  against  poverty  during  the 
year,  whence  the  proverb  : 

Chi  'n  compra  i  ai  al  de  d'San  Zvan, 

ifi  povret  tot  gPan.  {Myth.  de$  Plant.,  ii.,  7.) 

Garlic  is  still  used  medicinally  to  some  extent  on  the  Con- 
tinent of  Europe  and  in  America,  but  in  England  it  is  hardly 
over  prescribed.  A  syrup  of  garlic  was  formerly  official  in 
the  Dublin  Pharmacopoeia,  and  was  given  in  doses  of  two 
drachms  in  moist  asthma.  As  a  condiment,  it  enters  into  the 
composition  of  most  sauces.  After  intense  fatigue  a  clove  of 
garlic  slowly  chewed,  and  swallowed,  acts  as  a  very  powerful 
restorative. 

Description. — Garlic  is  a  sub-globular  compound  bulb, 
surrounded  by  a  few  dry  membranaceous  scales,  which  cover 
the  remnant  of  the  upright  stem  and  the  5  to  8  small  bulbs  or 
cloves  arranged  in  a  circle  aroand  its  base.  These  bulblots  are 
oblong  in  outline,  compressed  from  both  sides,  wedge-shaped 
toward  the  stem,  and  rounded  upon  the  back*  They  consist  of 
a  few  thick  fleshy  scales  and  a  short  fleshy  axis.  Garlic  has  a 
peculiar  pungent  and  disagreeable  odour,  and  an  acrid,  burning 
taste.  It  is  used  in  the  fresh  state  only. 
1II.-62 


490  LILIAOEM. 

Chemical  composition. — ^Besides  celltilar  tissue,  garlic  contains 
between  50  and  60  per  cent,  of  water,  35  per  cent,  of  mucilage, 
some  albumen,  sugar,  starch,  and  about  i  per  cent,  of  volatile 
oil,  to  which  its  odour  and  taste  are  due.  W.  Dahlen  gives  the 
following  as  the  percentage  proximate  composition : — 

Water 64-66 

Albuminoids  6*76 

Fat -06 

Sugar » trace. 

Nitrogen  free  extractive   26'31 

Cellulose     '77 

Ash 1-44 

Anhydrous  garlic  contained  nitrogen  3*06  per  cent,  and 
carbohydrates  74*45  per  cent.     (Landw.  Jahrbiichcr,  1874.) 

In  its  crude  state  oil  of  garlic  is  of  a  dark  brown-yeUow 
colour,  heavier  than  water,  of  a  very  repulsive  taste,  and 
consists  of  oxide  and  sulphides  of  allyl.  The  rectified  oil 
consists  mainly  of  the  sulphide,  (C'H^)^S,  is  colourless,  lighter 
than  water,  and  may  be  obtained  artificially  by  treating  an 
alcoholic  solution  of  potassium  sulphide  with  aUyl  iodide.  It 
dissolves  easily  in  alcohol  and  ether,  and  sparingly  in  water ; 
with  nitrate  of  silver,  mercuric  chloride,  and  other  metallic 
salts  it  forms  crystalline  compounds.  Gurlic,  macerated  in 
water  or  vinegar,  yields  its  virtues  to  these  liquids.  {Stille 
and  Maisch.) 

AUylic  sulphide  can  also  be  obtained  from  the  herb  and  seeds 
of  Thlaspi  arveme,  together  with  sulphocyanide  of  allyl,  and  oil 
of  mustard.  The  leaves  of  Sisymbrium  Alliaria  yield  oil  of 
garlic,  and  the  seeds  oil  of  mustard.  A  mixture  of  these  two 
oils  is  also  yielded  by  Gapsella  Bursa-pastoris,  Raphanus  Bapha* 
nistrum,  and  Nasturtium,  In  some  cases  the  oils  do  not  exist 
ready  formed ;  for  example,  the  seeds  of  Thlaspi  arveme  emit  no 
odour  when  bruised,  and  they  must  be  macerated  in  water  some 
time  before  distillation.  (Watts,) 

Commerce, — Garlic  is  cultivated  all  over  India,  and  is  on  sale 
in  every  grocer's  shop.    No  statistics  are  available  as  to  the 
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quantity  produced  in  India^  which  must  be  very  large.     Value, 
about  Es.  8  per  cwt. 


ALLIUM  MACLEANI,  Baker. 

Fig.—BoL  Mag.,  6707 ;  Hanhury,  Bci.  Papers,  p.  156—57. 

Royal  Salop  (Eng.\ 

Hab. — Persia,  abundant  in  the  Badghis.  The  bulbs 
scalded  and  dried. 

Vernacular. — Badshah  or  Padshah  Salab  [Ind.  Bazars). 

History,  Uses,  &C. — This  bulb  appears  to  be  the 
second  kind  of  Salab  mentioned  by  Mir  Muhamad  Husain  in 
the  Makhzan,  which  he  describes  as  black  and  shining.  It  is 
brought  to  India  by  Afghans  in  small  parcels  along  with  the 
dried  fruit  and  other  articles  for  which  they  find  a  sale  in  the 
Indian  Bazars.  A  solitary  specimen  of  the  dried  bulb  was 
sent  to  Hanbary  by  Dr.  J.  E.  Stocks,  but  did  not  at  the  time 
attract  attention.  In  1858,  however,  a  parcel  containing  about 
106  lbs.  having  been  ofEered  for  sale  in  the  London  market, 
Hanbury  recognised  the  drug  as  identical  with  the  bulb  he  had 
received  from  Dr.  Stocks  as  Badshah  Saleb,  and  described  it  in 
the  N.  Reperi.  /.  Pharm.,  vii.,  271.  In  India  the  drug  is 
regarded  as  a  kind  of  salep,  and  is  used  as  such,  but,  as  Hanbury 
remarks,  its  bitterish  somewhat  acrid  taste  quite  unfits  it  as  a 
substitute  for  salep  in  Europe.  The  botanical  source  of  the 
drug  was  discovered  by  Dr.  Aitchison  in  1888. 

Description. — Royal  salep  consists  of  dried  bulbs  whose 
dimensions  from  base  to  apex  vary  from  1 J  to  2  inches.  The 
largest  specimens  weigh  730  grains :  the  average  weight,  taking 
twenty  bulbs,  was  found  to  be  337  grains.  Allowing  for  con- 
siderable irregularity  occasioned  by  drying,  the  form  of  the 
dried  bulbs  may  be  described  as  usually  nearly  spherical,  some- 
times ovoid  or  nearly  oblong,  always  pointed  at  the  upper 
extremity,  and  having  at  the  bwer  either  a  depressed  cicatrix, 
or  frequently  a  large,  white,  elevated,  scar-like  mark.    Their 
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surface  is  striated  longitudinally,  besides  which  there  is  mostly 
one  broad  and  deep  furrow  running  in  the  same  direction. 
They  are  usually  translucent,  and  from  yellowish-brown  to 
deep  purple  in  colour.  In  substance  the  bulbs  are  dense  and 
homy.  After  several  hours'  maceration  in  water,  they  become 
soft,  opaque,  and  of  a  slaty  or  purplish  hue,  and  increase 
greatly  in  volume,  regaining  their  natural  size  and  form.  If, 
in  this  state,  a  bulb  be  cut  longitudinally  into  two  equal 
portions,  it  will  be  seen  to  consist  of  a  single  fleshy  envelope 
or  scale  of  excessive  thickness  whose  edges  overlap  each 
other;  this  scale  surrounding  an  elongated,  flattened  bud. 
{Ranbury.) 

Chemical  composition. — The  powdered  bulbs,  unless  kept  in 
well-stoppered  bottles,  readily  absorb  moisture  from  the  air.  A 
decoction  is  not  coloured  with  iodine,  but  is  precipitated  with 
solutions  of  ferric  chloride  and  plumbic  acetate.  No  reaction 
for  glucose  is  produced  by  boiling  with  Fehling's  solution. 
The  ash  contained  manganese.  The  powdered  bulbs  afforded 
moisture  811  per  cent^,  mucilage  (water  extract)  80*80, 
cellulose  7*14,  and  mineral  matter  3*95  per  cent. 

Allium  xiphopetalum,  Aitch.  et.  Baker,  Trans.  Linn. 
Soc.  2nd  Ser.  Botany,  Vol.  III.,  Pt.  1,  pi.  xlviii.,  yields  the 
Thum-el-bari  or  '*  wild  garlic  "  of  the  Arabs.  It  has  a  bulb 
resembling  Badshah  Salep  in  shape  and  appearancci  but  much 
smaller,  a  powerful  garlic  odour,  and  is  much  used  for  pickling 
by  the  natives.  Large  quantities  are  imported.  It  appears  to 
have  been  sometimes  confounded  with  Badshe^  Salep. 

In  Persia  it  is  known  as  Sfr-i-piazak  or  "  onion  garlic." 
Aitchison  foimd  it  growing  abundantly  in  the  Badghis.  In 
Bombay  it  is  best  known  as  Muscat  garlic,  from  its  being 
shipped  from  that  port. 

Allium  ascalonicum,  the  Shallot,  is  called  by  the 
natives  Ek-kdnda-lasun  or Ekla-kali^lasan,  "one-clove  garlic," 
and  is  used  by  them  to  cure  earache,  a  small  piece  being  placed 
in  the  meatus.  It  is  also  fried  in  butter  and  preserved  in 
honey  as  an  aphrodisiac. 
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Polianthes  tuberosa,  Linn.,  BoL  Mag.,  t.  1817  ;  BoU 
Reg.,  t.  6^—Vern.  Ghilshabbo,  Gulch^rf  (Hind,,  Bomb.),  Raja 
nfgandha  {Beng.  ),  is  the  Tuberose  of  the  English,  the  Fulla^ 
pipa  of  the  Portuguese,  and  the  Arnica  noctuma  of  Rumphius 
(Amh.,  v.,  t.  98) ;  it  is  a  common  garden  flower,  considered  by 
the  natives  to  be  hot  and  dry,  diuretic,  and  emetic.  The  bulbs 
are  used  as  a  remedy  for  gonorrhoea.  In  the  Concan  they  are 
rubbed  with  turmeric  and  butter  and  applied  to  remove  ^m 
(Watiya),  small  red  pimples  which  often  trouble  new-bom 
children.  They  are  also  rubbed  into  a  paste  with  the  juice  of 
Durva  grass  (Cynodon  dadylon)  and  applied  to  buboes.  The 
flower  is  much  valued  on  account  of  its  perfume,  for  which  it 
is  cultivated  in  France ;  it  sometimes  emits  phosphorescent 
flashes  of  light  in  the  night. 

« 
SANSEVIERA  ZEYLANICA,  Willd. 

Yig.—Roxh.  Cor.  PL  a.,  t.  184;  Bot.  Reg.,  t.  160;   Rheede, 
Sort  Mai.  xi.,  t.  42.    Bowstring  Hemp  (Eng.). 
Hab. — Indian  Peninsula.     The  leaves  and  root. 

Vernacular. — Murahri,  Marul  {Eind.),  Murba,  Qorachakra 
(Beng.),  Marul-kalang  {Tarn.),  Ishdma-koda-n&r  (Tel.),  Ghan- 
asphan,  Morvel  (Mar.),  Katu-kapel  (Mai.),  Heggurutik^ 
(Can.),  Murvel  (Ouz.). 

History,  Uses,  &C.— This  pJantis  the  Murvfi  of  Sans- 
krit writers ;  it  is  mentioned  by  Manu  (ii.,  42, 44)  as  the  source  of 
the  fibre  from  which  the  bowstrings  and  girdle  (maurci)  of  the 
Kshatriya  or  warrior  caste  of  Hindus  was  made.  In  the 
Uttaracharitra  the  young  prince  Lava  is  represented  as  wearing 
a  garland  of  MArvd  as  symbolical  of  his  position  of  warrior  and 
penitent.  In  the  Nighantas  it  bears  numerous  synonyms,  such 
as  D^vi  «' goddess,"  Morata,  Madhurasa,  Madhusrava  "having 
a  sweet  juice,''  Snighda-pami  "having  glossy  leaves,'' 
Prithak-pami  "diverse-leafed,"  Pflu-pami,  &c.,  and  is  described 
as  purgative,  heavy,  sweet,  pungent,  tonic,  and  cardiacal ;  a 
remedy  for  bile,  heat  of  blood,  gonorrhosa,  tridaska  (a  corruption 
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of  the  three  humors),  thirst,  heart  disease,  itch,  leprosy,  fever, 
rheumatism,  and  glandular  enlargements.  Eheede  gives  the 
following  account  of  its  medicinel  uses  in  Malabar: — ''Folia 
trita  et  in  f ormam  boli  redacta,  adversus  opthalmiam  et 
oculorum  suffusionem  assumuntur :  cum  radice  addito  AUio  ac 
Auripigmento  in  oleo  Sergelim  decocta,  gonorrhaeam  sanant,  si 
nempe  caput  cum  oleo  illo  illinatur.  Bulbus  cum  Sandalo  citrino 
et  butyro  bubulino  tritus  Hnimentum  exhibet,  in  nervorum  con- 
tractionibus  et  ardoribus  adhibendum.  Tota  denique  planta 
oleo  butyroque  incocta  omnium  acculorum  vitia  emendat.'' 

AinsUe  {Mat  Ind., ii.,  192) remarks: — "This  fleshy  creeping 
root  is,  in  a  slight  degree,  warm  to  the  taste,  and  of  a  not 
unpleasant  odour ;  and  is  prescribed,  by  the  native  practitioners, 
in  the  form  of  an  electuary,  in  consumptive  complaints  and 
^coughs  of  long  standing,  to  the  quantity  of  a  small  teaspoonful 
twice  daily.  The  juice  of  the  tender  shoots  of  the  plants  they 
administer  to  children  to  clear  their  throats  of  viscid  phlegm. 
The  plant  is  cultivated  in  great  abundance  at  Cumbum,  and 
jon  the  Yursenand  Mountains  in  the  Dindigul  District.'^ 

Description. — Root  perennial,  stoloniferous.  Stolones  as 
thick  as  the  little  flnger,  running  under  the  ground,  inserted  in 
sheathing  scales.  Stem  none.  Leaves  radical,  from  four  to  eight, 
the  exterior  ones  shortest,  spreading  most,  and  considerably 
broader,  the  interior  ones  nearly  erect,  froml — 4  feet  long,  semi- 
cylindric,  grooved  on  the  upper  side,  each  ending  in  a  round, 
tapering,  sharp  point ;  they  are  all  coloured  with  deeper  and 
lighter  green,  and  somewhat  striated,  but  otherwise  are  smooth. 
Scapes  issuing  from  the  centre  of  the  leaves,  from  1 — 2  feet 
long,  including  the  raceme,  or  flower-bearing  part,  erect, 
round,  smooth,  about  as  thick  as  a  small  ratan,  between  the 
raceme  and  the  base  these  are  at  regular  distances,  four  or  Ave 
pointed,  alternate  sheaths.  Bacemes  erect,  about  as  long  as,  or 
longer  than,  the  scape  below  the  flowers,  striated,  smooth. 
Flowers  middle-sized,  greenish-white,  erect,  collected  in  fasci- 
cles of  from  4  to  6,  on  little,  regularly  distant  tuberosities  of  the 
rachis.  Bracts  small,  membranaceous.  Pedicels  clubbed,  short, 
ascending,  one-flowered.    Calyx  none.    Goralla  one-petalled^ 
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not  in  the  least  wrinkled,  funnel-shaped^  half  six-cleft; 
divisions  nearly  linear.  Filaments  length  of  the  divisions 
of  the  coralla,  and  inserted  into  the  base.  Anthers  linear- 
oblong,  incumbent,  half  two-cleft.  Germ  3-lobed,  3-celled, 
each  containing  a  single  ovule,  attached  to  the  axis.  Style 
length  of  the  stamens.  Stigma  3-sided,  clubbed,  entire. 
Berries  1 — 3,  slightly  united;  when  single,  globular,  fleshy, 
orange-coloured,  smooth,  the  size  of  a  pea,  one-seeded.  Seed 
globubar.  Embryo  simple,  lodged  near  the  base  of  the  peri- 
sperm  on  the  outside.     [Roxburgh.) 

Chemical  composition. — ^An  alcoholic  extract  from  the  fresh 
roots  was  mixed  with  water  acidulated  with  sulphuric  acid, 
and  agitated  with  petroleum  ether,  ether,  then  rendered  alkaline 
and  reagitated  with  ether. 

The  petroleum  ether  left  on  spontaneous  evaporation  a  viscid, 
slightly  greenish-yellow  residue,  with  a  ginger-like  odour, 
similar  to  that  of  the  fresh  roots.  The  extract  was  partly 
soluble  in  absolute  alcohol,  the  solution  possessing  a  pungent 
ginger-like  taste  and  acid  reaction.  The  portion  insoluble  in 
alcohol  was  white  and  had  the  properties  of  a  wax. 

The  acid  ether  extract  had  a  fragrant  vanilla-like  odour  and 
was  yellowish-green.  It  contained  salicylic  acid,  a  yellow 
neutral  bitter  resin,  a  greenish  acid  resin,  traces  of  an  alkaloid, 
and  a  white  neutral  principle,  slightly  soluble  in  cold  absolute 
alcohol :  the  nature  of  this  principle  was  not  ascertained.  The 
alkaline  ether  extract  contained  a  crystallizable  white  alkaloid, 
affording  a  slight  yellowish-red  colour  with  Frohde's  reagent 
in  the  cold,  changing  to  blue  on  warming ;  and,  with  nitric 
acid,  a  faint  yellow  coloration.  We  provisionally  name  this 
alkaloid  Samevierine. 

HERMODACTYLUS. 

Vernacular. — Surinjdn  {Ind.  Bazars). 

History,  Uses,  &C. — The  Hermodactyl,  or  "Finger  of 
Hermes,"  was  unknown  to  the  early  Greeks ;  it  appears  to 
have  been  first  used  medicinally  by  the  Arabs  or  later  Greek 
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physicians ;  it  is  first  mentioned  by  Alexander  of  Tralles,  who 
flourished  A.D,  560.  (Lib.  XI.)  It  is  deserving  of  special 
notiee  that  under  the  name  of  Surugen  or  Hermodactyl,  Serapion 
comprehends  the  mXx^kov  and  c<^>?/*€/)oi»  of  Dioscorides  and  the 
f/)/*o«a#cn;Xoff  of  Paulus  ^gineta.*  {Pereira,  Vol.  II.,  Pt.  I., 
p.  166.)  Masih  and  other  early  Arabian  writers  describe  three 
kinds  of  Hermodactyl,  the  white,  yellow,  and  black;  in  this 
they  are  followed  by  most  of  the  more  recent  Mahometan 
writers.  According  to  Ibn  Sina,  the  flower  of  the  Surinjan  is 
the  first  flower  which  appears  in  spring  in  the  moist  valleys 
beneath  the  mountains ;  the  leaves,  he  says,  lie  flat  upon  the 
ground,  the  flowers  are  yellow  and  white.  Mir  Muhammad 
Hu&ain  states  in  the  Makh%an  that  the  white  is  the  best,  and  that 
it  is  not  bitter ;  next  the  yellow  ;  both  may  be  used  internally ; 
the  black,  he  says,  is  poisonous  and  only  to  be  used  externally. 
He  describes  the  Hermodactyl  plant  as  having  leaves  like  a  leek 
and  a  yellow  flower ;  it  is  caUed  in  Persia  Shambalid;  the  black 
variety,  he  says,  has  red  flowers. 

Aitchison  states  that  the  corms  of  Mermdera  persica  (Boiss.), 
a  plant  with  pale  pink  or  white  flowers,  are  sold  at  Meshed  as 
Shambalid,  and  are  one  of  the  kinds  of  Hermodactyl;  they  may 
occasionally  be  mixed  with  those  of  Colchicum  specioaum  (Stev.), 
also  a  common  plant  in  the  Badghis  and  Khorasan.  The 
Kashmir  Hermodactyls  ( Surinjdn-i-talk )  are,  he  says,  im- 
doubtedly  the  corms  of  Colchicum  luteum  (Baker).  Mahometan 
physicians  consider  the  drug  to  be  deobstruent,  alterative,  and 
aperient,  especially  useful  in  gout,  rheumatism,  liver,  and 
spleen.  In  gout  they  combine  it  with  aloes  :  with  ginger  and 
pepper  it  is  lauded  as  an  aphrodisiac;  a  paste  made  of  the 
bitter  kind  with  saffron  and  eggs  is  applied  to  rheumatic  and 
other  swellings ;  the  powdered  root  is  sprinkled  on  wounds  to 
promote  cicatrization.  Two  kinds  of  Surinjfin  are  met  with  in 
Indian  shops,  bitter  and  siceet.  European  physicians  in  India 
who  have  tried  the  drug  consider  the  sweet  Hermodactyl  to  be 
inert  or  nearly  so,  and  the  bitter  to  have  properties  similar  to 
Colchicum.     {Pliar.  of  India,  p.  246.) 

•Conf.  Dio8.  iv.,  82,  83.     Paulus  M.  iii.,  78^ 
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Description. — Sdrinjdn-i-shfrln,  or  tasteless  Hermo- 
dactyl.  Speaking  of  this  drug  as  furnished  to  him  from  India 
by  Dr.  Royle,  Pereira  says  : — "In  their  general  form  these  corms 
resemble  those  of  Gokhictim  autumnale.  They  are  flattened, 
cordate,  hollowed  out  or  grooved  on  one  side,  convex  on  the 
other.  At  their  lower  part  (forming  the  base  of  the  heart)  is  a 
mark  or  disc  for  the  insertion  of  the  root  fibres.  Their  size 
varies ;  the  specimens  I  have  examined  were  from  f  to  1  i  inch 
in  length  or  height,  1  to  H  iiich  in  breadth,  and  about  \  an 
inch  in  depth.  They  have  been  deprived  of  their  coats,  are 
externally  dirty  yellow  or  brownish,  internally  white,  easily 
broken,  farinaceous,  opaque,  odourless,  tasteless,  or  nearly  so, 
and  worm-eaten.  They  agree  precisely  with  Ilermodactyls 
furnished  by  Professor  Guibourt." 

*'Sdrinjdn-i-talkh,  or  bitter  Ilcrmodactyl.  The  corms  of  this 
variety  are  distinguished  from  the  preceding  by  their  bitter 
taste,  their  smaller  size,  and  by  having  externally  a  striped  or 
reticulated  appearance.  Their  colour  for  the  most  part  is  darker ; 
in  some  specimens  it  is  blackish.  One  corm  is  ovate  cordate, 
one  inch  in  height  or  length,  J  of  an  inch  broad,  and  about 
\  inch  thick,  grooved  or  hollowed  on  one  side,  convex  on  the 
other ;  of  a  brownish-yellow  colour,  semi-transparent,  has  a 
homy  appearance,  and  is  marked  by  longitudinal  stripes,  indi- 
cating a  laminated  structure.  A  second  is  opaque,  amylaceous, 
reticulated  externally,  white  internally,  less  flattened  and  of  a 
remarkable  shape,  the  concave  or  hollow  side  of  the  corm  being 
continued  half  an  inch  below  the  mark  for  the  attachment  of 
the  root  fibres."  {Mat,  Mod,  Vol.  II.,  Pt.  I.,  p.  167.)  Pereira's 
description  agrees  exactly  with  the  Ilermodactyls  which  wo 
have  examined. 

Microscopic  structure. — The  starch  grains  of  the  tasteless 
Hermodactyl  are  largo  and  muUer-shaped,  with  a  distinct 
hilum.  The  starch  of  the  bitter  kind  is  angular  by  compres- 
sion of  the  cells,  and  appears  to  be  broken  as  if  by  heat. 

Chemical  composition. — Lecanu   has   analysed    tlie    tasteless 
variety,  and  obtained  the  following  result : — Starch  (forming  the 
111—63 
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bulk  of  the  drug),  fatty  matter,  yellow  colouring  matter,  gum, 
supermalatcs  of  lime  and  potash,  and  chloride  of  potassium. 

We  have  made  comparative  analyses  of  the  Bitter  Surinjan 
from  Lahore  and  the  Sweet  Surinjan  {Merendera  persica). 

Bitter.  Sweet. 

Ether  extract TSl  -69 

Alcoholic  extract '54  6*23 

Water  extract   12-56  12-52 

Starch 65*00  65-90 

CeUulose 8-64  356 

Ash 2-20  2-15 

Moisture 9*75  895 

The  ether  extract  of  the  bitter  Surinjan  contained  a  resin 
giving  a  rose-red  colour  with  sulphuric  acid.  The  ether 
extract  of  the  sweet  kind  consisted  of  fat.  Both  drugs 
contained  an  alkaloid  giving  precipitates  with  tannin  and  the 
usual  reagents,  and  both  contained  an  organic  acid  related  to 
malic  acid.  A  much  larger  quantity  of  Fehling  reducing 
principle  was  present  in  the  sweet  than  in  the  bitter  drug,  and 
this  is  shown  in  comparing  the  amounts  of  extract  dissolved  out 
by  alcohol. 

Commerce. — Bitter  Hermodactyls  are  imported  into  India 
from  Kashmir.  The  sweet  kind  comes  from  Persia.  Value, 
Re.  1-4-0  per  lb. 

Substitute  for  the  Bitter  Hermodactyl. — The  sliced  bulb  of 
Narcissm  Tazetta  (the  true  Narcissus),  a  plant  which,  when  in 
bloom,  covers  like  a  white  carpet  great  portions  of  the  plains 
of  Behbeham  and  valley  of  Sha'b-bawan  in  Persia,  is  imported 
into  India  as  bitter  Hermodactyl. 

It  may  be  at  once  detected  by  its  larger  size  and  tunicated 
structure.  The  taste  is  bitter  and  acrid,  the  substance  amy- 
laceous and  very  similar  to  that  of  the  Hermodactyl.  The 
starch  grains  are  rounded  and  not  compressed.  It  is  used  as 
an  external  application,  and,  according  to  the  author  of  the 
Makhzan,  has  properties  very  similiar  to  those  of  Sdrin- 
jan-i-talkh.     The  several  species  of  Narcissus    (Gr,  wip«<r<ros) 
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have  a  similar  action.  Pliny  describes  their  emetic,  purgative, 
maturative,  and  drying  powers,  and,  referring  to  their  soporific 
virtue,  says,  "et  a  narce  narcissum  dictum  non  a  fabuloso 
puero."  The  Arabs  give  a  similar  account  of  them.  Orfila's 
experiments  upon  dogs  show  that  they  act  as  local  irritants, 
and  also  exert  a  depressant  and  paralysing  effect  upon  the 
brain  and  whole  nervous  system.  In  man  small  doses  are 
emetic ;  recently  from  15  to  30  grains  of  the  flowers  of  the 
common  daffodil  have  been  recommended  as  an  emetic  for 
children* 

The  following  is  an  analyses  of  the  conns  of  Narcissus 
Tazetta  : — 

Ether  extract  •• '39 

Alcoholic  extract    1'02 

Water  extract 10-24 

Starch 71-86 

Cellulose 3-84 

Ash 1-90 

Moisture l^^'^S 

The  ether  extract  was  fragrant  and  greasy.  The  alcohoUc 
extract  contained  an  alkaloid,  bitter  and  acrid  in  taste,  and  a 
resin.    Malic  acid  was  present. 

HIRANYA-TUTTHA- 

This  substance  bears  a  Sanskrit  name  ftr^  ^  "  golden 
collyrium,"  which,  in  the  vernaculars,  is  converted  into  Haran- 
tuttha  or  Haran-tutiya.  It  is  a  medicine  of  great  repute  in 
Afghanistan  and  Northern  India,  and  is  a  dark-brown  dry 
extract,  sold  in  small  pieces,  which  is  prepared  from  the  corms 
of  Cokhicum  luteum  (Baker),  and  possibly  from  other  species  of 
Colchicum.  In  Sanskrit  Tuttham  or  Tutthtojana  is  a  term 
applied  to  coUyria  made  of  sulphate  of  copper  or  of  the  root  of 
a  plant  with  a  yeUow  flower,  which  has  by  some  been  supposed 
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to  be  a  Curcuma,  but  wliich  is  undoubtedly  Colehicum  Menm, 
a  plant  found  in  the  Punjab,  Afghanistan,  and  Kashmir. 
C.  Maason,  in  his  narrative  of  an  Excursion  into  the  Hazareh 
Country  in  1832  {Tram.Bomhaij  Geograph,  Soc.  ii.,p.  GO),  notices 
a  small  bulbous  root,  which  the  Afghans  dug  up  at  B6d  Assiar 
on  the  banks  of  the  Ilolmund,  and  which  appeared  to  be  a  kind 
of  Colchicum,  for  the  purpose  of  preparing  llamn-tuiLha,  a 
medicine  of  great  repute  among  the  Afghani.  He  also  re- 
marks : — ^*  It  is  sold  in  small  pieces  of  a  dark-brown  colour,  and 
resembles  a  dry  extract/'  Masson  tnivelknl  through  a  great 
part  of  Afghanistan  on  foot,  mixing  with  all  classes  of  the 
people,  and  his  experience  of  their  manners  and  customs  is 
very  interesting. 

SMILAX  CHINA,  Linn, 
Fig. — Kcempfvr  Anmn,,  t.  782.     China  root  (Eng,),  Squine 

Hab.— China. 

SMILAX  GLABRA,  Roxh. 
Fig, — Smncui,  Bot,  of  the  Herald,  tt.  99—100. 

Hab.— Sylhet,  Garrow  Hills,  S.  China.  The  tuberous 
roots. 

Vernamlar.^Choh'chini  [Lul  i?^2:ar^),Too-fuh  {Chin,),  San- 
kira  {Japan),  Cay-khuc-khac  (Coch.-Chin.),  Paringai-puttai 
(Tam,\  China-pagu  {MaL). 

History,  Uses,  &C.— Tliis  drug  was  introduced  into 
Goa  from  China  about  A.D.  lO'iO  (Garcia).  Previous  to  this 
date  it  is  not  noticed  by  any  of  the  Mahometan  physicians. 
The  Portuguese,  however,  appear  to  have  lost  no  time  in  carry- 
ing it  to  their  factories  in  Persia,  as  it  was  mentioned,  a  few 
years  after  its  introduction  into  Goa,  by  Mir  Imad-ed-din  Mah- 
mud  of  Shiraz,  Mirza  Kuzi  of  Yezd,  and  Mir  Muhammad 
Hashim  of  Teheran.  In  1669  it  was  described  as  a  well-known 
drug  in  the  Tnhfat'H'muminin   under  the  name  of   Chiib-chini 
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(Chinese  wood),  in  Arabic  Khashab-es-sini.  The  author  of  the 
Makhzan-el-Adwiya  has  a  long  article  upon  its  medicinal  virtues. 
lie  also  notices  particularly  the  variable  appearance  of  different 
samples  of  the  drug,  and  directs  that  what  is  heavy,  of  a  rosy 
colour,  and  free  from  knots  is  to  be  selected.  He  tells  us  that 
the  fresh  root  is  sometimes  brought  to  India ;  some  of  this  he 
planted  at  Moorshedabad  (A.  H.  1178) ;  it  produced  a  climbing 
stem  with  small  elongated  leaves,  not  unlike  a  bamboo ;  after  a 
year's  time  he  dug  it  up,  but  found  that  the  roots  had  degene- 
rated and  did  not  retain  the  qualities  of  the  China  article. 
Chub-chini  is  considered  by  these  writers  to  be  anti -rheumatic, 
an ti- syphilitic,  aphrodisiacal,  and  demulcent.  Loureiro  says  of 
it,  *^  valet  in  quibuscunque  doloribus  vagis,  venereis,  aut 
rheumaticis," 

Ainslie  [Mat.  Ind,,  i.,  70)  notices  its  use  in  Southern  India  as 
an  anti-syphilitic  and  as  a  remedy  of  much  repute  in  a  disease 
called  nutygum  vaivoo,  in  which  the  limbs  are  stiff  and  contracted. 
He  also  states  on  the  authority  of  the  Abbd  Rochon*  that  "the 
Chinese  often  eat  the  root  instead  of  rice,  and  that  it  contributes 
to  make  them  lusty."  Roxburgh  states  that  the  Smilaa:  glabra, 
a  native  of  Sylhet  and  of  the  adjacent  Gar  row  country,  where  it 
is  called  Himiia-ahook' China,  has  large  tuberous  roots,  not  to  be 
distinguished  by  the  eye  from  China-root,  and  that  the  natives 
of  the  country  use  a  decoction  of  the  fresh  root  for  the  cure  of 
sores  and  venereal  complaints  (Flora  Indica),  This  plant  also 
grows  in  China  and  affords  some  of  the  China-root  of  commerce. 
(Trimen's  Journ.  o/Bot.,  i.,  102.) 

The  reported  good  effects  of  China-root  on  the  Emperor 
Charles  V.,  who  was  suffering  from  gout,  acquired  for  the  drug 
a  great  celebrity  in  Europe,  and  several  works  were  written  in 
praise  of  its  virtues.  But  though  its  powers  were  soon  found  to 
have  been  greatly  over-rated,  it  still  retained  some  reputation 
as  a  sudorific  and  alterative,  and  was  much  used  at  the  end  of 
the  17th  century  in  the  same  way  as  sarsapariUa.  It  still 
retains  a  place  in  some  modem  pharmacopooias,  (Pharmor 
cographia,) 

*  Voyage  to  Madagascar  and  the  East  Indies,  Loudon,  1792. 
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In  the  East,  Chub-clifni  is  still  as  Hghly  esteemed  as  it  ever 
was,  and  the  China  Trade  Returns  show  a  steady  yearly 
increase  in  the  quantity  shipped  from  Southern  China. 

Description. — The  tubers,  which  are  formed  upon  the 
fibrous  roots  oi  the  plants  are  of  the  shape  and  size  of  an 
elongated  kidney  potato,  somewhat  flattened,  knotty,  covered 
with  a  rusty-coloured  bark,  sometimes  smooth  and  shining, 
sometimes  rough ;  internally  their  substance  is  of  a  pink- 
ish-white colour^  hard  and  farinaceous,  insipid^  mucilaginous 
and  inodorous. 

The  drug  is  usually  peeled  and  trimmed,  and  consequently 
is  of  irregular  form,  resembling  a  piece  of  heavy  pinkish-white 
wood. 

Microscopic  structure. — The  bark  consists  of  thick-walled 
dark-brown  brick-shaped  cells,  which  contain  bundles  of  crys- 
talline needles  and  resinous  matter.  The  bulk  of  the  tuber  is 
made  up  of  a  parenchyma,  the  cells  of  which  are  large,  thin- 
walled,  and  loaded  with  starch,  some  pink  colouring  matter  is 
also  present.  The  starch  grains  are  large  and  have  a  radiate 
hilum.  The  vascular  system  is  scalariform,  and  is  associated 
with  porous  wood  cells. 

Chemical  composition. — The  authors  of  the  PharmacograpMa 
endeavoured  to  obtain  from  the  drug  ParilUn,  the  crystalline 
principle  of  sarsaparilla,  but  without  success. 
A  proximate  analysis  of  the  air-dried  drug  afforded : — 

Ether  extract  (fat) 0'83 

Alcoholic  extract  (sugar,  glucoside) 1*72 

Aqueous  extract  (sugar,  gum,  &c.)  6*79 

Crude  fibre 13-79 

Ash 1-47 

Moisture 6-10 

Starch  (by  difference)    6980 

10000 
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This  root  contained  no  alkaloid,  but  the  alcoholic  extract 
contained  a  glucoside,  and  a  colouring  matter  which  gave  an 
olive-green  tint  with  ferric  chloride,  but  no  precipitate  with 
gelatine.  With  soda  it  afforded  a  deep  red  colour,  and  was  pre- 
cipitated from  solution  by  neutral  plumbic  acetate.  The  sugar 
present  abimdantly  reduced  Fehling's  test  without  previous 
inversion.  The  amount  of  ash,  consisting  of  alkaline  salts  is 
very  small. 

Professor  Kobert  has  recently  separated  from  true  sarsa- 
parilla  three  glucosides,  smilacin,  sarsasaponin,  and  parillin,— 
these  compounds  differ  in  physiological  activity ,but  are  members 
of  a  homologous  series  to  which  has  been  assigned  the  general 
formula  C"  H»°— »0^^ 

Commei'ce. — From  16,000  to  17,000  peculs  of  133  lbs.  each  are 
annually  produced  in  Southern  China.  The  greater  part  is 
consumed  in  China,  but  a  very  considerable  portion  must  reach 
India,  as  the  drug  is  to  be  found  in  every  bazar  throughout  the 
country. 

Smilax  OValifolia,  Boxb.,  Rheede,  Sort.  Mai.  nV.,  t.  31, 
Jangli-ushbah  (Hind,),  Malai-tamara  (Tarn.),  £onda-tdmara 
(TeL),  Gutwel,  Gdti  {Bomb.),  Kal-timara  (Mai,),  is  a  climbing 
shrub  very  common  in  the  Concans.  The  roots  are  very 
numerous,  and  have  a  general  resemblance  to  sarsaparilla.  A 
section  shows  a  dry,  suberous,  brown  bark ;  secondly,  one  row 
of  5-sided  yellow  cells,  which  are  more  or  less  wedge-shaped, 
their  nuclei  being  situated  towards  the  apices ;  thirdly,  a  range 
of  numerous  rows  of  ovoid  cells,  variable  in  size,  with  central 
nuclei ;  these  extend  as  far  as,  and  partially  surround,  the 
vascular  zone,  which  consists  of  large  vessels  with  generally 
two  smaller  ones  in  contact  with  them.  Within  the  vascular 
zone  the  central  portion  of  the  root  is  made  up  of  large  thin- 
walled  cells,  filled  with  starch  or  red  colouring  matter;  the 
latter  is  most  abundant  in  young  roots.  The  drug  is  not  used 
by  the  natives,  but  in  Goa  it  is  kept  in  all  the  shops,  and  is  the 
country  sarsaparilla  of  the  Portuguese. 
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DRACiENA  CINNABARI.  Baif.  f. 

Fig. — Balf.  /.  in  Tram.  Roy.  Soc.  JEdin.  xxxt.^  Tab. 
xcvi — xcvii.    Dragon's  blood  (£ng.),  Saug-'dragon  (Fr.). 

Hab, — Socotra.     The  resin. 

Vernacular. — The  tree — Khary a  (Socotra).  The  resin — ^Dam- 
khoheil,  Edah  (Socotra),  Dam-el-akhwain  (Arab.,  Ind.  Bazars), 
Hira-dukhi  (Hind.),  Hira-dakhan  (Bomb.)j  Kandamurgarittam 
( Tarn. ),  Katgamurgam-nit dru  ( Tel. ) . 

History,  Uses,  &C. — On  the  Deir-el-Bahari  monument 
at  Thebes,  erected  by  Hatasu,  a  queen  of  the  18th  dynasty,  who 
lived  about  1700  B.C.,  there  are  representations  showing  the 
commissioner  of  the  queen  going  over  the  sea  to  the  country  of 
Punt  and  of  '  To  Nuter,'  and  bringing  therefrom,  amongst  other 
things,  plants  bearing  *  Ana,*  which  is  shown  as  a  gum  or  resin 
in  the  form  of  red  tears  on  the  stems  of  small  trees  with 
ovate -lanceolate  leaves.  The  To  Nuter  of  the  inscription  has  been 
identified  with  the  Sacred  Islands  of  Pliny,  and  the  modern 
archipelago,  including  Socotra.  The  gum  or  resin  is  probably 
dragon's  blood,  as  that  is  the  most  remarkable  substance  of  the 
kind  produced  on  the  island.  The  author  of  the  Periplus  of 
the  Erythrean  Sea,  A.D.  64-68,  mentions  KiwdfiapL  as  a  produc- 
tion of  the  island  of  Dioscorida,  the  ancient  Greek  name  of 
Socotra.  Dioscorides  (v.  63)  notices  its  medicinal  uses  under 
the  same  name,  and  states  that  it  is  produced  in  Lil^ya  (Africa). 
Both  he  and  Pliny  (33,38)  distinguish  it  from  the  mineral 
cinnabar;  the  latter  writer  states  that  the  price  of  genuine 
cinnabaris  is  fifty  sesterces  per  pound.  A  myth  was  current 
among  the  Greeks  and  Romans  that  this  substance  was  the 
blood  of  the  dragon  or  python  crushed  beneath  the  weight 
of  the  dying  elephant,  round  which  it  had  wound  itself 
to  suck  the  animal's  blood.  Eufus  Epheaius  and  Galen 
notice  the  use  of  the  drug  for  stopping  hu)morrhuge  from 
wounds. 
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Among  the  Arabs  it  bears  many  names,  such  as  Dam-el- 
akha-wain^  Shayyan,  Aida  vulg.  Eda,  Dam-el-tinnin,  and  Dara- 
el*thuaban  '^dragon's  blood,"  Elandam,Kdtir-ed-dam,  andlater 
El-katir-el-makki  vulg.  Katr^makkeb.  Johanna-bin-Masa- 
wiyeh,  physician  to  the  Caliph  Haroun-el-Rashid,  specially 
recommends  it  for  strengthening  the  stomach  and  liver,  and  as 
an  astringent  ingredient  in  collyriums.  On  account  of  its  use 
as  a  coUyrium,  the  Arabs  sometimes  call  it  Dam-kuhl  or  simply 
Kuhl  "collyrium." 

Among  the  Persians  it  is  known  as  Khdn-i-siyfiwash,  and 
they  have  a  myth  that  when  Afrisidb  killed  Siydwash,  this 
plant  sprung  up  upon  the  place  where  his  blood  was  shed.  The 
author  of  the  Burhan,  who  relates  this  story,  also  remarks  that 
the  gum  is  said  to  come  from  Africa.  Haji  Zein  (1368)  notices 
three  qualities  of  dragon's  blood,  viz,,  Chakideh  *  drop,'  Turabi 
*  earthy,'  and  Khashabi  '  mixed  with  wood/  He  says  it  is  not 
the  g^m  of  the  hakam  (Ctssalpinia  Sappan)  as  supposed  by 
some,  but  of  a  tree  growing  in  Africa.  The  author  of  the 
Tuh/at'el'tnummin  states  that  the  plant  which  produces  it  is 
not  known ;  he  notices  its  use  for  painting  glass.  The  author 
of  the  Makhzan  ( 1770)  merely  repeats  what  older  writers  have 
said. 

Ainslie  (Mat.  Ind,,  i.,  113)  remarks  that  it  is  often  con- 
foimded  with  Kino  by  the  native  doctors  of  Lower  India. 
The  Tamool  doctors  recommend  a  solution  of  it  in  arrack  as 
an  external  application  to  the  head  and  temples  in  cases  of 
syncope. 

Although  the  early  European  travellers  in  the  East 
mention  Socotra  dragon's  blood,  Guibourt  and  Pereira  do 
not  notice  it,  and  nothing  exact  regarding  its  source  was 
known  imtil  Wellstead  {Joum.  Roy.  Oeog.  Soc,  v.  (1835),  198) 
described  the  tree,  but  wrongly  supposed  it  to  be  Ptcrocarpus 
Draco. 

Professor  Bayley  Balfour,  who  visited  Socotra  a  few  years 
ago  to  examine  the  fauna  and  flora  of  the  island,  was  the  first 

I1I.-64 
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to  give  us  any  exact  information  concerning  the  species  of 
DracaDna  yielding  dragon's  blood  in  Socotra,  and  the  way  in 
which  it  is  collected.  He  says,  the  resin  exudes  most  abun- 
dantly immediately  after  the  rainy  season  ;  the  natives  collect 
it  by  chipping  it  off  with  a  knife  into  a  small  bit  of  skin  placed 
against  the  tree ;  there  are  different  qualities  collected :  \^t, 
the  large  tears,  which  are  the  best  and  most  expensive,  and  are 
called  Edah  armal  ( J  ^  t  ^  <^  t  best  Edah)  ;  2nd,  small  portions 
which  become  detached,  forming  powdery  dragon's  blood  or 
Eduh  dukkah  (^Oa^Jt  Edah  dust);  3rrf,  an  inferior  kind, 
obtained  by  melting  the  refuse  into  cakes,  called  Ed<ih  mikdhah 
(/^aLo  ^<^^\  Edah  of  the  ladle). 

Description. — The  best  quality  may  at  once  be  distin- 
guished by  its  occurring  in  tears,  the  surface  of  which  is  covered 
by  a  dull  red  powder.  When  broken,  the  surface  is  glassy, 
translucent,  and  of  a  beautiful  garnet  colour.  Imitation  tears 
are  manufactured  in  India  from  the  powdery  dragon's  blood; 
they  may  easily  be  detected  by  their  wanting  the  glassy 
fracture  of  the  genuine  article.  Cake  dragon's  blood  is  also  met 
with;  it  is  of  a  dull  red  colour^  and  contains  fragments  of  bark- 
wood,  and  other  refuse. 

Chemical  composition, ^8ee  Calamus  Draco. 

Commerce. — ^Tho  drug  is  imported  into  India  through 
Bombay. 

Zanzibar  Dragon's  blood  is  similar  in  appearance  to 
that  which  comes  from  Socotra,  and  is  not  distinguished 
from  it  in  Indian  trade.  Hildebrandt  has  ascertained  that 
it  is  obtained  from  the  stem/j  of  Dracmna  Schizantha 
(Baker). 

The  natives  remove  pieces  of  the  bark  about  two  inches 
square,  and  the  cavity  in  two  to  three  weeks'  time  becomes 
filled  with  the  resin.  In  Zanzibar  it  is  used  in  ophthalmia, 
and  is  said  to  be  called  "  Macziwa  ya  watu  wawili/'  meaning 
the  milk  of  two  men,  or  **  Matcho  ya  watu  wawili,"  the  eyes 
of  two  men. 
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BROMELIACEiE. 

ANANAS   SATIVA,  Linn. 

Fig. — Bot.  Mag.,  t.  1554;  Rheede,  Hart  Mai.  xi.,  /.  1. 
Pine-apple  (Eng.),  Ananas  (Fr.)* 

Hab. — ^America.  CultiYated  throughout  the  East.  The 
fruit  and  leaves. 

Vernacular. — Anannfa  {Sind.),  AnSnas,  Anaras  (Beng.), 
Annas^  Aun&s  (Afar.),  Andras  {Ouz.),  An^ha-pazham  (Tam.), 
Anasa-pandu  {Tel.),  Kaita-chakka,  Parangi-chakka  {MaL), 
Aninasu-hannu  {Can.). 

History,  Uses,  &C. — The  Pine-apple  was  unknown  in 
India  prior  to  the  discovery  of  America;  it  was  first  made 
known  to  Europe  by  Hernandez  in  1513,  and  was  introduced 
into    India     by     the    Portuguese    from    Brazil    in    1594. 
Its  introduction  is  mentioned  by  Abu   Fazl  in  the    Ayeen-i' 
akbari^  and  also  by  the   author  of  the    Ddra    Shakoh,     The 
vernacular  names  are  mostly  derived  from  the  American  names 
Anasi  and   Nanas,    but  the   Malabar   name  Parungi-chakka 
signifies  *'  European  Jack  fruit."    Rheede  states  that  in  Mala- 
bar the  leaves  boiled  in  rice-water  and  mixed  with  Pulvis 
Baleari  afford  a  drink  which  is  given  to  dropsical  patients  to 
purge  off  water;  the  unripe  fruit  is  given    with  vinegar  to 
cause    abortion   and  to    relieve    flatulent    distension    of    the 
abdomen.     The  author  of  the  Makhzan-el^Adtciya  describes  two 
kinds  of  pine-apple,  viz.,  the  ordinary  kind,  and  a  small  kind  of 
superior  sweetness  and  flavour  called  Kaunla.     He  says  that  the 
fruit  is  cold  and  moist,  suitable  to  those  of  a  bilious  tempera- 
ment, but  not  to  the  phlegmatic ;  to  lessen  its  coldness  it  should 
be  cut  in  thin  slices  and  washed  in  salt  and  water  and  after- 
wards in  pure  water ;  it  may  then  bo  sprinkled  with  sugar  and 
rose-water  and  eaten.    A  little  ginger  is  also  said  to  render  the 
fruit   more    wholesome.    Pine-apple    chutney,  preserve,  and 
sherbet  are  also  mentioned,  but  nothing  is  said   about  the 
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medicinal  use  of  the  leaves  and  unripe  fruit.  From  the  special 
opinions  of  medical  officers  in  India  recorded  in  the  Diet  Boon. 
Prod,  of  India  (i.,  238),  it  appears  that  a  belief  in  the  aborti- 
facient  properties  of  the  leaves  and  unripe  fruit  is  common 
throughout  India  among  the  natives. 

Chevers  (Med,  Juris,,  p.  715),  on  the  authority  of  BabuKanny 
Lall  Dey,  has  the  following  description  of  its  use  in  Bengal : — 
'*  A  green,  unripe  one,  only  half-grown  is  used.  It  is  decor- 
ticated, and  the  pulpy  mass  of  a  whole  one  is  administered  to 
the  woman  with  a  small  quantity  of  salt.  It  is  efficacious  only 
during  the  earlier  months  of  pregnancy ;  and,  after  the  third 
month,  its  action  is  very  doubtful.  But,  if  administered  to 
suitable  cases,  the  uterus  begins  to  contract  within  twelve 
hours,  when  slight  hasmorrhage  occurs  also.  Its  action  then  in- 
creases, and  within  the  course  of  twenty-four  hours  the  ovum  is 
expelled.  Occasionally  the  woman's  life  is  jeopardized  by 
flooding,  but,  as  a  rule,  there  is  not  much  danger  to  be  ap- 
prehended.' •  Again,  at  page  718,  Chevers  says : "  A  note  which  I 
have  from  BabuKoylas  Chunder  Chattorjee  renders  this  matter 
plain.  He  says  that  acid  fruits  are  regarded  as  abortives.  He 
knew  a  case  in  which  a  woman  aborted  at  an  advanced  stage  of 
pregnancy  by  eating  (  with  that  intention)  about  two  pounds  of 
ripe  pine-apple.  This  fruit  is  rendered  imwholesome  by  the 
presence  of  a  very  strong  fibre  which  acts  as  a  mechanical  irri- 
tant on  the  bowels.  I  had  under  my  own  care  an  English  lady 
who  died  of  dysentery,  after  having  aborted,  at  about  the  fifth 
month  of  pregnancy.  The  cause  of  her  illness  appeared  to  bo 
the  ravenous  eating  of  raw  pine-apple." 

Description. — The  plant  is  biennial,  not  unlike  an  aloe, 
but  the  leaves  are  much  thinner,  and  of  a  hard  fibrous  texture, 
with  numerous  short  sharp  spines  on  the  edges.  The  fruit  is 
produced  on  a  short  stem  which  rises  from  the  centre  of  the  plant, 
and  bears  a  scaly  conical  spike,  surmoimted  by  a  number  of  small 
spiny  leaves  called  the  crown.  This  conical  spike  bears  a  number 
of  small  bluish  flowers  having  three  petals  and  a  3-parted 
calyx ;  after  flowering,  it  gradually  enlarges  and  eventually 
becomes  a    succulent  fruit  of  a  rich  orange-yellow  colour. 
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Chemical  composition, — The  essence  of  pine-apple  is  prepared 
artificially  by  mixing  butyrate  ol  ethyl  with  8  or  10  parts  of 
spirit  of  wine.  Pine-apple  juice  contains  a  proteid-digesting 
ferment.  Three  fluid  ounces  digest  10  to  15  grains  of 
coagulated  albumen  ;  it  acts  equally  well  in  acid  and  alkaline 
solutions,  and  best  in  a  neutral  fluid.  The  juice  also  contains 
a  milk-curdling  ferment. 

The  ash  has  the  following  composition  :-— 

Potash 49-42  percent. 

Magnesia    8*80        „ 

Lime    1215 

Phosphoric  acid 4*08        „ 

Sulphuric  acid    .•••« • •••••  trace. 

SiHca  4-02        „ 

Phosphate  of  iron 2*93        „ 

Chloride  of  sodium    17'01 

Chloride  of  potassium    -88 

(Quoted  by  Kensington  in  Chemical  Composition  of  Ibods, 
8fc.,  8fc.) 

COMMELINACE^. 

COMMELINA  BENGALENSIS,  Linn. 

Fig.— Clarke f  Comm.  et  Cyrt.^  14,  pi.  iv. ;  Wight  Ic.^ 
i.  2065. 

Hab. — Bengal,  Peninsula,  Sind,  Concan.     The  herb. 

Vernacular. — Kdnchara  (JKwrf.),  Kachrddfim,  E^nchara 
(Beng.)y  Chura,  Kanna  {Punj\,  Sind),  Kena  (Mar.),  Kanang- 
karai  (Tam.)^  Venna-devi-kura,  Niru-kassuvu  {Tel.),  ffittaganf 
(Can.). 

Historyt  Uses,  &C. — This  and  several  other  species  of 
Commelina  are  included  imder  the  Sanskrit  name  of  Eanchata. 
They  are  small  herbaceous  plants  which  appear  everywhere 
towards  the  end  of  the  rainy  season  and  are  remarkable  for 
their  brilliant  blue  flowers.    The  stems,  roots,  and  seeds  which 
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contam  much  muciltige  and  starch  are  used  on  account  of 
their  demulcent  properties,  and  are  eaten  in  times  of  scarcity. 
0.  eommunit  is  said  by  Loureiro  to  be  refrigerant  and  laxative, 
and  to  be  useful  in  strangury  and  costiveness. 

Tradescantia  axillaris,  Willd.,  Rheede,  HoH.  Mai  x., 
t*  13.  A  very  similar  plant,  and  often  called  by  the  same 
vernacular  names,  has  similar  properties,  and  its  seeds  have 
frequently  proved  to  be  a  valuable  resource  in  times  of  famine. 
Ainslie  notices  it  under  the  Tamil  name  of  Nirpulli  (Mat.  Ind., 
ii„  260). 

Lyon  found  the  seeds  to  have  the  following  percentage  com- 
position:— Water  10-26,  fat  0-62,  albuminoids  15-99,  carbo- 
hydrates 54-79,  cellulose  9-36,  ash  8-89.  The  nitrogen  was 
estimated  at  11*28  grains  per  oz.,  and  the  nutritive  carbon  at 
145*80  per  oz.  He  calculates  the  nutritive  value  of  the  seeds 
as  compared  with  the  average  cereal  at  10000  to  be  85-76. 

XYRIDE^. 

XYRIS  INDICA,  Linn. 
Fig.'—IiAeede,  Hort.  Mai.  tr.,  t.  71. 

Hab. Salt  marshes  in  Bengal,  S.  Concan,  and  OoromandeL 

The  herb. 

Vernacular. — Dddmdri  {Hind.),  China-ghauza,  Dabi-duba 
(Beng.),  Kochilitti-pullu  (Tarn.),  Kochilachi-pulla  {MaL). 

History,  Uses,  &C.—  Xyri8  (ftiptV)  is  a  name  given 
by  Dioscorides  (iv.,  24)  to  a  species  of  Iris,  which  has  been 
identified  with  fmtidissima,  Linn.  Pliny  (21 ,  83)  speaks  of  the 
same  plant  as  the  wild  Iris  called  by  some  Xyris ;  it  appears  to 
have  been  applied  locally  to  disperse  scrofulous  swellings  and  to 
promote  the  healing  of  sores,  and  given  internally  as  a  diuretic 
and  alterative.  Linneus  transferred  the  name  to  a  genus  of 
flag-like  plants  growing  in  the  East  and  West  Indies. 
X.  indica  does  not  appear  to  be  mentioned  in  any  of  the  standard 
native  medical  works,  but  Bheede  notices  its  use  in  Malabar  in 
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the  following  terms: —  "Foliorum  suocua  cum  aceto  mixtua 
impetigini  resistit ;  folia  cum  radice  oleo  incocta  contra  lepram 
sumantur;  cum  mwigo  {Phaaeoltis  Mungo,  Linn.)  decocta  et 
epota  somnum  consiliant."  Agardh^  the  Swedish  botanist, 
notices  its  use  as  a  remedy  for  itch  and  leprosy.  Ainslie  gives 
the  plant  a  place  in  his  Materia  Indica  (ii.,  125),  but  merely 
repeats  what  Bheede  has  already  said.  Roxburgh  gives  a  full 
description  of  it,  and  remarks  on  the  authority  of  the  Hon'ble 
J.  Hyde  that ''  the  natives  of  Bengal  esteem  it  a  plant  of  great 
value,  because  they  think  it  an  easy,  speedy,  and  certain  cure 
for  the  troublesome  eruption  called  ringworms." 

Description. — Hoot  fibrous,  annual ;  leaves  radical^ 
bifariousy  straight,  sword-shaped,  on  one  edge  slit  into  a  sheath 
for  the  scape,  pointed,  smooth,  6 — 12  inches  long ;  scape 
naked,  round,  striated,  erect,  length  of  the  leaves,  each  sup- 
porting a  roimi,  flower-bearing  head  ;  flowers,  bright  yellow  ; 
bracts  1 -flowered,  orbicular,  concave,  hard,  smooth  ;  calyx 
3-leaved,  hid  within  the  scale,  membraneous;  petals  three, 
each  supported  on  an  unguis  just  long  enough  to  raise  their 
expanding,  oval,  crenate  borders  above  the  scales ;  filaments 
three ;  anthers  twin ;  germ  superior,  3-sided ;  style  3-cleft ; 
stigma  torn;  capsule  3-valved,  I -celled;  seeds  numerous. 
{Boxburgfi.) 

Chemical  compoaition.'^The  plant  contains  a  red  colouring 
matter  soluble  in  alcohol  and  intensified  by  alkalies  and  having 
some  reactions  peculiar  to  chrysophanic  acid, 

PALMiE. 
COCOS  NUCIFERA,  Linn. 

Fig.— Eoxb.  Cor.  PL  %.,  t.  73;  Rheede,  Eort  Mai.  %., 
tt.  1  to  4.    Cocoanut  (Eng.)y  Cocotier  (Fr.). 

Hab. — Indian  Archipelago  and  coasts  of  India.  The 
fipwers,  fruit,  shell,  oil,  Juice,  tomentum,  root,  and  ash. 

Vernacular. — ^Narryal  (Hind.,  Bang.), 'N any 61  (Ota.),  Naral^ 
Ndrali  m&d  (Mar.)j  Tenha,  Tenna-maram  {Tom.),  N£ri-kadam, 
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Tenkaya-chettu  (TeL),    Tengina-gida,    Tengino-kayi    {Can.), 
Tenga,  Ten-maram  (Mai.). 

History,  Uses.  &C. — ^The  cocoanut,  formerly  writteu 
coconut,  derives  its  European  names  from  the  Portuguese  coco, 
"  a  mask/'  Garcia  abHorta  says :  "  We  have  given  it  the  name 
of  coqus  on  account  of  its  having  three  holes  which  cause  it  to 
resemble  the  face  of  a  cat  or  similar  animal/'  The  resemblance, 
however,  of  this  nut  to  a  head  and  face  had  not  escaped  the 
notice  of  the  Hindus ;  long  before  the  Portuguese  had  set  foot 
in  India,  ndral  was  used  as  a  cant  term  in  the  sense  of  head, 
pate,  sconce,  &c.,  and  was  sometimes  used  to  represent  the 
head  of  a  dummy  figure  by  the  relatives  of  a  deceased  person 
whose  body  could  not  be  found,  and  who  nevertheless  were 
desirous  of  rendering  to  it  the  usual  funeral  rites.  Various 
superstitious  uses  to  which  the  cocoanut  is  put  in  India 
attracted  the  notice  of  the  early  missionaries.  Yincenzo  Maria 
da  Santa  Caterina  (Vlaggio  alle  Indie  Orient,  iii.,  29)  states  that 
when  an  Indian  falls  sick,  they  spin  a  cocoanut ;  if  it  stops 
with  its  face  towards  the  West,  the  sick  person  will  die,  but  if 
it  faces  the  East,  he  will  recover ;  he  also  notices  the  offering  of 
a  cocoanut  at  the  commencement  of  any  building.  To  this  wo 
may  add  that  on  the  Western  Coast  cocoanuts  are  offered  to 
the  Sea  on  the  day  of  the  full  moon  of  Shravan,  when  the 
monsoon  is  supposed  to  terminate.  It  is  related  that  in  former 
days  the  European  Governor  of  Bombay  used  to  go  in  state 
and  throw  a  golden  cocoanut  into  tho  sea  on  this  day.  In 
Hindustan  there  is  also  a  practice  among  the  Indian  Maho« 
metans  of  breaking  a  cocoanut  to  ascertain  whether  a  pregnant 
woman  will  be  delivered  of  a  male  or  female  child ;  if  it  is 
empty  she  will  be  delivered  of  a  son,  if  not,  of  a  daughter : 
this  is  called  "  nariyal  torna."  Breaking  a  cocoanut  against 
the  wall  of  a  person's  house  is  in  Western  India  an  indication 
of  enmity  to  the  inmates  of  the  house,  and  is  connected  with 
the  practice  of  smelling  the  heads  of  children  before  allowing 
them  to  leave  the  house.  The  utarna  or  casting  away  of 
disease  or  misfortune  may  be  performed  by  carrying  a  cocoanut 
to  a  distance  from  the  house  and  breaking  it.  , 
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Among  the  Hindus  the  most  important  function  of  this  nut  is 
at  marriages,  when  it  is  the  custom  to  place  the  tali  of  the  bride, 
which  the  parents  must  see  and  touch  in  token  of  their  appro- 
bation of  the  marriage,  in  the  half  of  a  broken  cocoanut.  Here 
the  tali  and  nut  represent  le  j'eu  des  epoiuv,  De  Qubernatis 
relates  that  the  continuance  of  this  practice  among  their  con- 
verts greatly  exercised  the  patience  of  the  Jesuit  missionaries, 
and  that  the  matter  was  finally  settled  in  1704  by  a  decree 
of  the  Cardinal  de  Toumon  to  the  following  effect : —  *'  Fructus 
etiam  vulgo  dictus  Coco,  ex  cujus  fractione  prosperitatis  vel 
infortunii  auspicia  gentiles  temere  ducunt,  vel  omnino  a  Chris- 
tianorum  nuptiis  regiciatur,  vel  saltem,  si  ilium  comedere  velint 
non  publico  sed  secrete  et  extra  solemnitatem  apariatur  ab  iis 
qui,  evangelica  luce  edocti,  ab  hujusmodi  auspiciorum  delira- 
mento  sunt  alieni/'  In  the  coast  districts,  cocoanuts  and  sugar- 
cakes  (ndral,  batdsa)  are  lavishly  distributed  to  the  guests  on 
important  festive  occasions,  such  as  marriage,  the  p/iool  cere- 
mony on  the  event  of  the  first  menstruation  and  first  pregnancy, 
and  the  thread  ceremony ;  in  other  parts  of  India  their  place 
is  supplied  by  betel-nuts.  In  Europe  nuts  appear  to  have  been 
always  regarded  as  auspicious  and  symbolical  of  fertility  ;  the 
Romans  scattered  nuts  at  weddings ;  Virgil  says,  **  Sparge, 
marite,  nuces,^'  and  De  Gubernatis  states  that  this  custom  still 
exists  in  several  parts  of  Southern  Europe ;  in  Piedmont  there 
is  a  proverb  :  Pan  e  nus  vita  da  spits. 

The  economic  uses  to  which  the  cocoanut  tree  and  its  products 
are  put  in  the  East,  are  so  numerous,  and  have  so  often 
been  described,  that  we  will  not  attempt  to  recapitulate  them, 
but  refer  the  reader  to  the  Dictionary  of  the  Economic  Products 
of  India  (ii.,  415).  At  the  Colonial  and  Indian  Exhibition, 
Mr.  M.  C.  Pereira,  Head  Assistant  to  the  Government  Medical 
Storekeeper,  Bombay,  exhibited  a  collection  of  eighty-three 
articles  prepared  from  the  tree,  and  we  are  informed  that  he 
has  since  added  considerably  to  his  collection. 

Sanskrit  medical  writers  describe  the  tree  under  the  name 
of  Ndrikela  or  Narikera,  and  give  it  many  synonyms,  such  as 
Tunga  ** lofty,''  Tiina-raja  *'king  of  grasses,'*  Skandha-taru 
III— 65 
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'•stem  tree,"  Dur-aroha  "difficult  of  ascent,"  Kdrclia-sekh- 
ara  "crowned  with  a  bunch  of  fruit/*  Dridha-phala  *•  having 
hard  fruit,"  Rasa-phala  "having  juicy  fruit/^  Dridha-nira 
"having  strong  juice/'  &c.  The  tree  also  bears  the  name  of 
Langala  **  membnim  virile." 

Dutt  (Mat.  Med.  of  the  Sindtis,  p.  247)  gives  the  following 
summary  of  the  medicinal  uses  of  the  cocoa  palm  mentioned  in 
Sanskrit  medical  works:— ''The  water  of  the  unripe  fruit  is 
described  as  a  fine-flavoured,  cooling,  refrigerant  drink,  useful 
in  thirst,  fever,  and  urinary  disorders.     The  tender  pulp  of  the 
fruit  is  said  to  be  nourishing,  cooling,  and  diuretic.     The  pulp 
of  the  ripe  fruit  is  hard  and  indigestible,  but  is  used  medicinally 
in  the  preparation  called  Narikela-khanda.     The  terminal  bud 
of  the  tree  is  esteemed  as  a  nourishing,  strengthening,  and 
agreeable  vegetable.     The  root  of  the  tree  is  used  as  a  diuretic, 
and  also  in  uterine  diseases.     The  oil  is  said  to  promote  the 
growth  of  the   hair    and  to  prevent  it  from  turning  grey, 
and  is  much  used  by  native. women  ;  in  Bengal  it  is  scented 
and  sold  under  the  name  of  Mdtlidghaaa.     The  ashes  of  the 
leaves  are  used  in  medicine,  and  contain  much  potash.     The 
fresh  juice  of  the  tree  is  considered  refrigerant  and  diuretic ; 
when   fermented  it  constitutes  one   of  the  spirituous  liquors 
described  by  the  ancient  writers.     The   cleared  shell  of  the 
nut  is  burnt  in  the  fire,  and  when  thoroughly  ignited  covered 
up  in  a  stone  cup,   the   fluid  thus  obtained  is  rubefacient, 
and  is  an  effectual  domestic    remedy    for  ringworm.      The 
ndrikela-khanda  already  mentioned  is  made  in  the  following 
manner: — Take  of  the  pounded  pulp  of  cocoanut  half  a  s^r,  fry 
it  in  eight  tolas  of  clarified  butter,  and  afterwards  boil  in  four 
s^rs  of  cocoanut  water  till  reduced  to  a  syrupy  consistence.     Now 
add  coriander,  long-pepper,  bamboo  manna,  cimiin  and  nigella 
seeds,  cardamoms,  cinnamon  bark  and  leaves,  cyperus  root  and 
the  flowers  of  Mesua  ferrea,  one  tola  each  in  fine  powder,  and 
prepare  a  confection.     The  dose  is  two  to  four  tolas,  in  dyspep- 
sia and  consumption. 

The    cocoa    palm    is  supposed  by  some  to    have  been  the 
Kovpi64>^po¥  ( d€vdpov )  of  Theophrastus  (H.  P.  iv.,  2,  7),  and  the 
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Cuci  of  Pliny  (13,19),  but  their  description  appears  to  agree 
better  with  the  Hyphane  coriacea  or  Doom  palm  of  Egypt. 
The  Arabs  call  the  cocoanut  Ndrjil,  and  the  Persians  Nargil, 
Bkdinj,  and  B^aj  ;  their  physicians  describe  it  as  hot  and  dry, 
nutritive  and  aphrodisiacal,  beneficial  to  those  suffering  from 
piles  ;  the  kernel^when  (it  has  been  kept  for  some  time  is  con- 
sidered to  be  anthelmintic.  They  remark  that  it  is  not  easily 
digested,  especially  when  old. 

European  physicians,  who  have  practised  in  India,  recommend 
the  water  contained  in  the  imripe  fruit  as  a  cooling,  refrigerant 
drink,  useful  in  fever  and  urinary  disorders.  The  milky  fluid 
obtained  by  pulping  the  imripe  kernel  and  expressing  it  has 
been  recommended  as  a  nutritive  diet  in  debility  and  cachexia; 
in  large  doses  it  is  aperient,  and  Mr.  Wood  has  suggested  its 
use  as  a  substitute  for  castor  oil.  {Pharmacopma  of  India, ) 
The  anthelmintic  properties  of  the  cocoanut  noticed  by  Maho- 
metan writers  have  been  confirmed  by  European  observers ;  the 
dose  is  the  rasped  kernel  of  a  single  nut,  followed  by  a  dose  of 
castor  oil.  Cocoanut  oil  has  been  recommended  as  a  substitute 
for  cod  liver  oil,  but  its  prolonged  use  is  said  to  induce  dis^ 
turbance  of  the  digestive  organs  and  diarrhcea  ;'^his  objection 
may  be  removed  by  using  the  olein  separated  from  the  solid 
fats,  as  is  done  by  the  natives  in  the  preparation  of  what 
they  call  mufhel  or  hand  oil.  To  prepare  this  the  kernel 
of  the  fresh  nuts  is  pulped  and  strained  and  the  oil 
separated  from  the  milky  fluid  by  heating  it;  a  preparation 
of  the  same  kind  is  now  known  in  Europe  as  coco^oleirit 
Cocoanut  oil  is  not  suitable  as  a  vehicle  for  liniments,  but 
the  soap  prepared  from  it,  and  known  as  marine  soap,  may 
be  used  in  plaster-making  and  in  the  preparation  of  soap 
liniment ;  it  is  freely  soluble  in  spirit.  A  purified  cocoanut 
oil  has  of  late  years  been  introduced  in  Germany  as  a 
substitute  for  lard  ;^  it  has  been  recommended  to  pharmacists 
as  less  liable  to  rancidity  than  lard.  The  saccharine  juice 
obtained  by  cutting  the  spathe  of  the  cocoa  palm,  when 
fermented  and  distilled,  yields  a  clean  spirit  suitable  for 
pharmaceutical  purposes. 
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Description. — The  cocoa  palm,  which  has  now  been 
introduced  into  all  tropical  countries,  grows  to  a  height  of  70 
or  80  feet,  and  has  at  the  apex  a  tuft  of  leaves  which  are 
twelve  feet  or  more  in  length  and  have  numerous  narrow  rigid 
leaflets.  The  spathe,  from  which  toddy  is  obtained,  when  un- 
disturbed produces  numerous  yellowish- white  flowers  succeeded 
by  the  fruit,  only  a  small  proportion  of  which  come  to  maturity 
in  about  twelve  months  from  the  time  of  flowering.  The  imma- 
ture fruit  contains  a  clear  sweet  fluid»  which  gradually  dries  up 
as  the  nut  ripens.  The  kernel  which  lines  the  interior  of  the  shell, 
after  the  nuts  have  been  kept  for  some  time,  dries  up  and  sepa- 
rates from  it,  and  is  then  called  khopra ;  from  it  is  obtained  by  hot 
pressure  or  by  boiling  in  water  the  cocoanut  Xiil  of  commerce, 
which  has  a  mild,  bland  taste,  a  pale  yellow  colour,  and  peculiar 
odour.  In  hot  climates  it  remains  fluid,  but  when  exposed  to 
cold,  it  becomes  of  a  butyraceous  consistence  and  white  colour. 
Its  melting  point  varies  between  22°  and  30°C ;  the  cold 
pressed  gil  melts  at  20*^C.  or  less ;  the  fused,  thin,  transparent 
yellowish  oil  congeals  between  1 8*^  and  12°C.  After  having 
been  heated  it  remains  liquid  for  several  days.  The  oil  is 
readily  saponified  at  a  low  temperature,  the  soap  being  white, 
hard,  and  capable  of  uniting  with  much  water. 

Chemical  coinposition. — Fresh  cocoanut  kernel  contains  water 
4664,  nitrogenous  subbfances  5*49,  fat  35*93,  non-nitrogenous 
extract  8*06,  lignin  2-91,  ash  0-97  per  cent.,  and  when  dried 
yields  nitrogen  1"65  and  nitrogen  free  extract  67*33  per  cent. 
(Konig  in  Hammerbacher  Lamiic.  Versuclissh.  Bd.  13,  s.  243.) 
Palm  sugar  examined  by  P.  Horsin  Deon  (1879)  yielded  water 
1*86,  cane  sugar  87*97,  inverted  sugar  9'65,  other  substances 
0*50  per  cent.,  and  when  dried  89*64  per  cent,  of  cane  sugar. 
The  other  organic  substanoos  consisted  of  1*71  per  cent,  reduci- 
ble sugar,  4*88  gum,  and  3-06  raannite  and  fat.  {Konig, 
Nahriuigs-mittelh) 

The  milk  of  ripe  and  unripe  cocoanuts  has  been  analysed  by 
L.  L.  van  Slyke.  The  weight  of  milk  from  unripe  nuts  varied 
from  230*5  to  383*7  grams,  and  in  a  ripe  nut  only  109*6  grams. 
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The  composition  of  the   unripe  milk  is  an  average  of  six 
analyses : — 

Milk  of  unripe  nuts.  Milk  of  ripe  nuts. 

Water  at  60°   95-00  91-23 

Ash  -617  106 

Glucose 3-973  trace. 

Cane  sugar    trace.  4-42 

Proteids   -133  '291 

Fat   -119  -145 

{Journ.  Gkem,  8oc.,  June,  1891 .) 

According  to  Hammerbacher,  the  fresh  milk  has  the  follow- 
ing composition : — 

Water 91*50  per  cent. 

Albuminoids  *46      ^, 

Fat 07       „ 

Nitrogen  free  extractive    6*78       „ 

Ash 119      „ 

The  milk  had  a  sp.  gr.  of  1  '0442.  No  fatty  acids  were  present, 
except,  perhaps,  propionic. 

For  the  composition  of  cocoanut  pearls,  the  reader  is  referred 
to  Nature  for  1888. 

Cocoanut  oil  has  a  peculiar  and  highly  complex  chemical 
composition.  It  is  largely  composed  of  the  glyceride  of  lauric 
acid,  C**H"*0*,  and  contains  even  lower  homologues  {e.g.  capric, 
caprylic,  caproic)  capable  of  distillation  in  a  current  of  open 
steam,  and  to  some  extent  soluble  in  water ;  but  the  glycerides 
of  myristic,  palmitic,  and  stearic  acids  are  also  present  in 
notable  proportion.  On  the  other  hand,  the  low  iodine  absorp- 
tion shows  that  comparatively  little  olein  or  its  homologues  can 
be  present.     {Allen.) 

Commerce, — In  1880-81  the  foreign  exports  of  cocoanut  oil 
amounted  to  1,888,122  gallons,  valued  at  Rs.  20,90,797,  Madras 
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alone  having  shipped  to  foreign  countries  1,690,520  gallons^ 
and  sent  in  addition  to  other  Indian  ports.  1, 493,7^6  gallons^ 
In  1886-87  the  exports  were  1,099,864  gallons,  valued  at 
Rs.  13,24,589,  and  the  imports  556,562  gallons,  valued  at 
Rs.  7,54,515.  Thebulk  of  the  exports  (t;tz.,689,087  gallons)  went 
to  the  United  Kingdom.  The  imports  were  mainly  from  Geylon 
(438,144  gallons),  Bengal  taking  by  far  the  largest  proportion 
(viz,,  350,437  gallons).  If  to  these  facts  an  abstract  of  the 
coasting  traffic  be  added,  some  idea  of  the  present  position  of 
the  cocoanut  oil  trade  may  be  had.  The  imports  coastwise 
were  in  1888,  167,486  gallons,  valued  at  Rs.  2,05,60,067  ;  the 
exports  were  1,942,829  gallons,  valued  at  Rs.  20,74, 455.  Of 
the  imports,  Bombay  received  794,577,  Burma  338,056,  Bengal 
131,463  gallons,  and  these  quantities  were  almost  entirely 
obtained  from  Madras.  Cochin  sent  to  Bombay  15,789  gal- 
lons, and  to  Madras  13,188  gallons.  The  other  items  to  make 
up  the  total  coastwise  imports  were  unimportant.  Local  pro- 
duction added  to  these  imports  would  constitute  the  supply  from 
which  the  exports  could  be  made,  and  in  the  case  of  Madras  it  is 
noteworthy  that  that  Presidency  imported  practically  no 
cocoanut  oil,  so  that  her  exports  to  foreign  countries  and  to 
other  Indian  ports  were  drawn  exclusively  from  local  supplies. 
With  the  exception  of  the  small  amounts  obtained  from 
Cochin,  Bombay,  &c.,  and  some  6,000  gallons  from  Ceylon  and 
other  foreign  countries,  Madras  imported  no  cocoanut  oil.  But 
she  exported  1,764,701  gallons,  of  which  1,008,621  went  to 
Bombay,  273,347  to  Burma,  191,413  to  Travancore,  and 
155,202  gallons  to  Bengal.  But  Bengal  exported  coastwise 
8,648  and  Bombay  3,454  gallons.  The  Bengal  exports  went  to 
Burma,  and  the  Bombay  to  Sind,  Madras,  Goa,  Kattywar,  &c. 
Adding  the  foreign  exports  to  the  coastwise  exports  and  deduct- 
ing total  of  the  imports,  wo  learn  that  Madras  exported  in 
1888,  3,425,221  gallons — an  amount  which  may  be  viewed  as 
the  surplus  over  local  consumption.  Turning  to  Bengal  and 
Bombay,  a  very  different  state,  of  affairs  is  found  to  prevail — the 
imports  exceed  the  exports,  in  Bengal  by  313,009  gaUoAs,  and 
in  Bombay  by   1,125,572   gallons.     An    enormous    trade  in 
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cocoanut  oil  is  done  in  Cochin,  as  will  be  seen  from  the  exports 
for  six  years  ; — 

Europe.    India,  Burma,  &c.      Total  Tons. 
1884-85  6,613  6,066  12,679 

1885-86 3,494  7,237  10,731 

1886-87  ; 4,967  5,382  10,349 

1887-88  6,300  6,048  12,348 

1888-89  6,193  7,775  13,968 

1889-90  4,048  8,264  12,312 

A  very  imperfect  idea  of  the  supply  and  demand  for  this 
oil  would,  however,  be  conveyed,  were  we  to  omit  to  examine 
the  trade  in  dried  kernel,  the  substance  from  which  the  oil 
is  expressed.  This  is  largely  exported  to  foreign  countries 
and  sent  from  one  province  of  India  to  another.  In  1886-87 
the  imports  were  125,222  cwts.,  valued  at  Rs.  11,76,799, 
and  the  exports  9,337  cwts.,  valued  at  Rs.  79,836.  The 
imports  come  chiefly  from  Ceylon  and  the  Straits  Settle-, 
ments,  and  are  almost  exclusively  delivered  in  Bengal  and 
Bombay.  The  exports  go  mainly  from  Madras,  the  greater 
part  to  Portugal,  Persia,  Russia,  and  Arabia,  each  receiving 
from  300  to  500  cwts.  Of  the  imports  by  far  the  larger  por- 
tion was  received  in  Bombay. 

Borassus  flabelliformis,  Linn,  Rheede,  MotU  Mai.  I., 
tt,  9,  10,  is  the  Palmyra  palm  of  the  English,  and  the  Roudier 
a  dventails  of  the  French.  In  Sanskrit  it  is  called  Tfla,  and 
in  the  vernaculars  Tdl,  Tid,  Tir,  and  Panai-maram.  The 
properties  of  the  various  parts  of  this  noble  palm  are  described 
in  detail  in  Sanskrit  medical  works.  The  root  is  considered  to 
be  cooling  and  restorative  ;  the  saccharine  juice  obtained  from 
the  spathe  cooling  and  diaretic  when  fresh,  but  intoxicating 
when  fermented ;  the  pulp  of  the  ripe  fruit  heavy  and  indiges- 
tible; the  gelatinous  contents  of  the  unripe  seeds  refreshing 
and  cooling ;  the  embryo  of  the  germinating  seed,  and  the 
terminal  bud  of  the  tree,  are  used  as  vegetables,  and  are  con- 
sidered to  be  cooling,  nutritive,  and  diuretic ;  the  ash  of  the 
spathe  is  given  as  a  remedy  for  enlarged  spleen. 


520  PALMJS. 

The  spirit  distilled  from  the  juice  of  this  palm  is  similar  to 
that  obtained  from  the  cocoa  palm. 

The  fine,  brown,  silky  substance  on  the  young  petioles  of  the 
leaves  of  this  and  other  palms  is  used  as  a  styptic. 

B.  Jiabeiliformis  yields  an  insoluble  gurn^  like  tragacanth, 
but  of  a  darker  colour. 

For  an  account  of  the  economic  uses  of  this  palm,  the  reader 
is  referred  to  the  Diet.  Econ.  Prod.  Indian  i.,  p.  495. 

Phoenix  sylvestris,  B^xb.,  Rheede,Hort.  MaL  m.,  U.  22 
to  25,  Eharjura  {Sana.)^  Kajdr  (Hind.,  Beng.),  Sendi  {Mar.)f 
Ishan-chedi  (Tam.)^  also  yields  a  juice,  from  which  spirit  is 
obtained.  The  fruit  called  Kfiurik  pounded  and  mixed  with 
almonds.  Quince  seeds,  Pistachio  nuts,  spices  and  sugar  forms 
a  Paushtik,  or  restorative  remedy  much  in  vogue.  A  paste 
formed  of  the  seeds  and  the  root  of  Achyranthes  aspera  is  eaten 
with  betel  leaves  as  a  remedy  for  ague. 

The  juice  of  this  palm  is  obtained  by  tapping  the  trunk. 

LODOICEA  SEYCHELLARUM,  Labill 

Fig.—Bot.  Mag.,  2734-5-6-7-8.  Sea  Cocoanut  (Etig.), 
Coco-de-mer  (Fr.). 

H  ab  • — Seychelles. 

Vernacular. — Darya-ka-n&riyal  ( Sind.)^  Kadat-rengay 
(Tarn.),  Samudrapu-tenkaya  (2T?Z.),Katal-tenna  (ifaZ.),  Darya- 
nu-n4riyal  (Quz.),  Jahari-ndral  {Mar.). 

History,  Uses,  &C. — Prior  to  the  discovery  of  the 
Seychelles  Islands  in  1743,  the  large  and  pecuUar-shaped  nut 
of  this  pabn,  found  floating  in  the  Indian  Ocean,  was  an  object 
of  curiosity  which  gave  rise  to  many  fabulous  tales  ;  it  was 
called  Sea  Cocoanut  and  Coco-de-mer  by  Europeans,  Narjfl- 
bahrf  by  the  Arabs,  Narjil-i-daryai  by  the  Persians,  and 
important  medicinal  virtues  were  attributed  to  it.  It  is  now 
no  longer  valued  by  Europeans,  but  is  still  in  great  repute 
among  the  Arabs  and  Indians  as  a  tonic,  preservative,  and 
alexipharmic. 
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enlarged  gi  '"'^^'^''^  '^"*-"'«^''  "  ''PPl^ed  to 

says.      This  magnificent  palm,  which  is  found  ohl-n   ! 

small  islands,  Praslin  and  Curieuse.  belongingTo  the  L^,  T 
^oup    requires  a  great  length  of  time  to  frnv   attlf.  t'" 
The  shortest  period  before  it  puts  forth  its  floCbuI"    I^^' 
years    and  a  hundred  years  elapse  before  it  I  tl?    .  ^'^T 
growth.     From  the  age  of   15to25yeawit?  ^^ 

beauty,  the  leaves  at  tL  period  being  much  lonrr  Thf'T* 
are  subsequently.     The  stem  grows  quite  VZu    ,        v.!'^ 

age  Of  thirty!  irfi;^t^;„^^,tts:-^^^^^^  At  the 

enomous  catkins  about  three  feet  in  Wh  !  T^'    ^'""^ 

in  dzamefor,  while  the  females  are  set  T^^  -^^^'^^  ""^""^ 

a^lk.  from  which  hang  four  or  five.  ^'^-oWtimes  as  many  as 

eleven  nute,  averaging  about '•^  ^^^- ^«g^*  «^^-    ^"^""^  \' 

tune    of   flowering^  J  tbrmaturation  of  the  fruit,  a  penod 

of  nearly  ten  years  elapses  tbe  fall  size,  bowever.  being  attained 

m    about  four  y^a^  ^  wbicb  time  it  is  soft  and  fuU  of  a 

semi-transparent     ^i^i^.^te  substance.    The  apparently  FC«- 

Iiar  formation  of  v'i!,;"^  portion  of  this  tree  attracted  much 

attention  a  fev^^   t^«  ^  T^xA  upon  comparison  with  other 

palms  it  seems  J  ^^^  7«^' ^^  an  extraorLary  development 

of  a  common  .t;^>f  ^"^^The  b^  of^e  stem  is  rounded  and    • 
fits   into  a  Y  system.    The  base  oi  ^^^^  ^.^^^ 

hundreds  of  M^^^^-1  ^^l*^'   W  the  ri  e  of  a  thimble,  with 
hollow  i^yA/^^^Wo-^  holes  aboutAejze  ^^^^ 

the  roots  .  h  corresponding    on  t^e  J^i  ^^^^^^^^ 

hecomi„.JP«^-trate  the  f  7^ J^  ^/^'Hlastic^ 
an  aim  J  attached  ^^^^^^^^ei^^lXry  'play'  to  the  parent 
stem  Jr  imperceptible  ^-t  J'^  ^^      J  ^^^^^,    ales.    This 
Tvhen  struffeline  against  the  lorce  u 


'  111.— 66 


522  PALMJE. 

bowl  is  of  the  same  substance  as  the  shell  of  the  nut,  only  much 
thicker;  it  rots  very  slowly,  for  it  has  been  found  quite  perfect 
and  entire  in  every  respect  sixty  years  after  the  tree  has  been 
cut  down."  The  fruits  are  covered  externally  with  a  thick 
fibroufi  husk,  and  contain  usually  one,  but  sometimes  two  or 
even  three  immense  nuts  with  hard  thick  black  shells,  each 
being  divided  half-way  down  into  two  lobes.  The  kernel  is 
from  three-quarters  to  one  inch  thick,  and  very  hard  and  white, 
having  much  the  consistence  of  vegetable  ivory:  it  has  no  odour 
or  taste  ;  when  soaked  in  water  it  softens  a  little,  and  can  be 
split  into  thin  fibrous  bundles. 

Microscopic  structure. — The  kernel  is  composed  of  spindle- 
shaped  cells  having  a  central  cavity,  from  which  club-shaped 
canals  extend  to  the  cell- wall,  where  they  are  opposed  to  simi- 
lar canals  belonging  to  a  neighbouring  cell. 

Commerce, — The  nuts  are  an  article   of  export  from  the 
Seychelles ;  hundreds  of  them  may  be  seen  at  Port  Victoria, 
Mah,^jiwhither  they  are  brought  from  the  island  of  PrasUn. 
Value  inB3toj4jg^Re.  1^  per  lb.  for  the  dry  kernel. 

Entire  nuts  fetcn^i4^i^  E«.  1  to  Rs.  2  each,  according  to 
their  size. 

ARECA  CATfe^HU,  Linn, 

Fig. — Hoxb.  Cor.  PL  *.,  t.  75;  BenHiJ"  ^'^^-  ^f^'^-y  ^'  276. 
Areca  palm  {Eng.)^  Arec  cultiv^  (Fr.). 

Hab. — ^Cochin-China,  Malay  Peninsula  aife*^  Islands.  Cul- 
tivated throughout  tropical  India.     The  seed. 

Vernacular.— Snp&vi  {Uind.,  Beng.,  Guz.,  M(P^^')>  Kamugu, 
Pdkku  (Tarn.),  Pdka-vakka,  YokksilTel)  Adikefli^^^'^*^-)'  ^^aka 
{Mai).  '  ^- 

History,  Uses,  &C.— The  betel -nut,  in  SanskiC*i*^^^^^*' 
Puga,  and  Kramuka,  is  a  masticatory  of  great  antiqOkt  ^^^  ^^  *^^ 
East.  In  the  Panc/iadajidachattraprabandhci,  DevadamlL^'  *'  ^^^ 
who  compels  the  gods,''  goes  to  the  court  of  king  VikraiX  ^^^^^J'^ 
to  play  with   him,  dressed  in  a  sky-blue  robe,  having  \^ '^^'' 
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hand  and  in  her  mouth  a  betel-nut.  wrapped  in  a  leaf  of  the 
"kalpay  one  of  the  trees  of  Indra*s  paradise,  a  fabulous  tree, 
granting  all  desires.  The  betel-nut  is  symbolical  of  festivity, 
and  is  a  phallic  emblem.  Vincenzo  Maria  da  Santa  Caterina 
in  his  Viaggio  alle  Indie  Orientale  says : — *•  The  Hindus  adorn 
their  idols  with  the  nuts ;  if  a  woman  wears  them  in  her  hair  or 
on  her  neck  it  is  a  sign  that  she  is  pubKc.**  The  nuts  are  dis- 
tributed along  with  sugar  cakes  at  marriages  (see  cocoa-nut)  ; 
when  wrapped  in  the  leaves  of  the  Piper  Betk  or  pan,  along 
with  lime  and  apices,  they  form  the  Hra  or  vira^  which  is  so 
much  used  by  the  natives  of  all  parts  of  India,  nnd  is  commonly 
presented  by  one  to  another  in  token  of  civility  or  affection. 
They  are  also  given  in  confirmation  of  a  pledge,  promise,  or 
betrothal,  and  among  the  Hajpoots  are  sometimes  exchanged  as  a 
challenge:  thus  the  expression  bira  uthana  signifies  "to  take  up 
the  gauntlet,"  or  take  upon  oneself  any  enterprise ;  hira  d&lna, 
"to  propose  a  premiimi,''  for  the  performance  of  a  task:  the 
phrase  originated  in  a  custom  that  prevailed  of  throwing  a  hira 
into  the  midst  of  an  assembly,  in  token  of  an  invitation  to  un- 
dertake some  difficult  affair ;  for  instance,  in  the  first  story  of 
the  ^*  Vetalafanchavinshati/*  the  king,  when  he  sends  the 
courtesan  to  seduce  the  penitent  who  was  suspended  from  a  tree 
nourishing  himself  with  smoke,  gives  her  a  hira.  Bira  dena 
signifies  "to  dismiss  '*  either  in  a  courteous  sense  or  otherwise. 
A  hira  is  sometimes  the  cover  of  a  bribe,  and  a  hira  of  seven 
leaves  {sat  p£n  ka  bira)  is  sent  by  the  father  of  the  bride  to  the 
bridegroom  as  a  sign  of  betrothal.  At  marriages  the  bride  or 
bridegroom  places  a  viri  or  cigarette-shaped  vira  between  the 
teeth,  for  the  other  party  to  partake  of  by  biting  off  the  pro- 
jecting half ;  one  of  the  tricks  played  on  such  occasions  is  to 
conceal  a  small  piece  of  stick  in  this  viri,  so  that  the  biting  it 
in  two  is  not  an  easy  matter.  The  nut  is  also  a  constant  offer- 
ing to  the  gods  at  Hindoo  temples^  and  on  grand  occasions  the 
hira  is  covered  with  gold  or  silver  leaf. 

The  betel-nut  is  mentioned  in  Chinese  works  written  before 
the  Christian  era  under  the  name  of  Pin-lang,  by  some  sup- 
posed to  be  a  corruption  of  the   Malay  name    Pinang ;    but 
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Bombelon  (Fharm  Jonrn,  [8],  xvi.,  838)  was  the  first  to 
announce  that  it  contained  a  liquid  volatile  alkaloid,  the 
properties  and  composition  of  which,  however,  he  did  not 
describe.  As  it  seemed  probable  that  the  physiologically- 
active  constituent  was  to  be  looked  for  in  this  alkaloid,  Herr 
Jahns  was  induced  to  investigate  the  subject  more  closely 
(Berichte,  xxi.,  3404).  From  his  investigation  it  is  clear  that 
an  alkaloid  arecollve  is  the  most  active  constituent  of  the  nut. 
Its  physiological  action  has  been  studied  by  Dr.  Maum^  of 
Gottingen  (Fharm.  ZeiU,  Feb.  9^,  1889,  p.  97),  who  used  for 
this  purpose  the  hydrobromide  and  the  hydrochloride,  of 
which  subcutaneous  or  intravenous  injections  were  made,  or 
sometimes  the  solution  was  applied  to  the  conjunctiva.  It 
was  found  that  full-grown  rabbits  died  within  a  few  minutes 
after  the  subcutaneous  injection  of  25  to  50  milligrams,  but 
recovered  after  10  milligrams.  Cats  succumbed  after  the 
administration  similarly  of  10  to  20  milligrams,  only  the  course 
of  the  poisoning  was  somewhat  more  prolonged.  Dogs,  even 
small  animals  of  5  to  6  kilograms  body- weight,  although 
strongly  poisoned  by  the  subcutaneous  injection  of  SO  to  55 
milligrams,  were  not  always  killed. 

The  symptoms  of  poisoning  which  were  observed  corre- 
sponded in  many  respects  with  those  seen  by  Schmiedeberg  in 
his  investigation  of  muscarine,  and  further,  when  lethal  doses 
were  not  used,  they  could  be  neutralized  by  means  of  atropine 
sulphate ;  eventually,  however,  they  presented  characteristic 
differences.  The  most  dangerous  action  of  arecoline  consists 
in  the  slowing  of  the  heart's  action  by  small  doses,  or  even  its 
stoppage,  just  as  takes  place  with  muscarine;  but  the  latter 
works  in  smaller  doses,  and  it  is  only  after  somewhat  larger 
doses  of  arecoline  that  the  ventricle  of  the  frog  stops  in  diastole, 
or  is  so  influenced  that  it  is  not  emptied,  and  only  after  long 
intervals  makes  a  weak  undulatory  muscular  contraction. 
Subsequent  injection  of  atropine  removes  this  action  upon  the 
heart.  Simultaneously  with  the  heart's  action  the  respiration 
is  also  affected.  Small  doses  cause  a  considerable  increase  in 
the  number  of  inspirations  ;  larger  doses  cause  a  slower  action 
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with  intensified  expiration  ;  and  very  large  doses  rapidly  stop 
the  breathing,  especially  in  cats.  After  intro venous  injection 
of  a  lethal  dose  the  respii'ation  usually  ceases  before  the  action 
of  the  heart. 

The  subcutaneous  injection  of  50  to  70  milligrams  of 
arecoline  salts  into  dogs  of  4  to  5  kilograms  body-weight, 
besides  strong  irritation  of  the  heart,  gives  rise  to  tetanic 
cramps,  which  quickly  give  place  to  a  partial  paralysis. 

As  a  rule,  however,  the  animals  overcome  the  effects  of  such 
doses,  the  heart  resuming  its  action  completely  as  the  effects 
pass  off,  but  it  becomes  again  affected  through  vomiting  and 
liquid  evacuations  in  which  sometimes  also  worms  are  brought 
away.  An  increased  peristaltic  action  of  the  bowels  is,  how- 
ever, provoked  in  rabbits,  dogs,  and  cats  by  much  smaller 
doses. 

Intense  poisoning  of  dogs,  rabbits,  and  cats  with  arecoline 
may  also  be  accompanied  with  so  strong  a  contraction  of  the 
pupils  of  both  eyes,  that  in  dogs  and  rabbits  they  do  not  show 
larger  than  the  head  of  a  good-sized  pin,  whilst  in  cats  they 
are  reduced  to  a  mere  streak.  Instillation  of  arecoline  solution 
in  an  eye  gives  rise  also  to  a  strong  one-sided  narrowing  of  the 
pupil,  but  the  quantity  required  is  so  large  that  the  production 
of  myosis  in  one  eye  may  induce  a  flow  of  saliva  in  rabbits, 
and  affect  the  heart  and  respiration  in  cats.  For  this  reason 
the  action  of  arecoline  upon  the  human  iris  has  not  yet  been 
tested. 

It  is  in  accord  with  observations  made  during  the  experi- 
ments on  animals  that  the  organism  may  become  gradually 
tolerant  to  the  poison  of  areca  nut,  as  in  the  case  of  tobacco.  In 
the  opinion  of  Dr,  Maumd,  the  physiological  experiments 
indicate  that  the  nut  may  prove  a  valuable  article  of  the  Materia 
Medica,  since  there  can  be  no  doubt  that  arecoline  hydro' 
bromide  is  capable  of  being  utilized  therapeutically  on  account 
of  it«  effect  on  the  peristaltic  action  of  the  bowels  and  also 
in  suitable  combination  as  a  cardiac  remedy.  Of  the  other 
alkaloids  which  have  been  separated   from  areca  nut,   choline 
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is  a  natural  constituent  of  the  brain- substance,  and  arecalne 
comes  near  to  the  trigonelline  of  foonugreek.  {Phavm,  Jouni., 
Feb.  23,  1889.) 

Description — The  betel- nut  has  the  shape  of  a  very 
short,  rounded  cone,  scarcely  an  inch  in  height ;  it  is  depressed 
at  the  centre  of  the  base.  The  testa,  which  seems  to  be  par- 
tially adherent  to  the  endocarp,  is  obscurely  defined,  and 
inseparable  from  the  nucleus.  Its  surface  is  marked  with  a 
network  of  veins,  running  chiefly  from  the  hilum;  these  veins 
extend  into  the  white  albumen,  giving  the  seed  a  strong  resem- 
blance to  a  nutmeg.  The  small  conical  embryo  is  situated  at 
the  base.  The  ripe  nut  is  feebly  astringent.  Caustic  lye  turns 
the  brown  portion  red. 

Chemical  composition, — The  nut  contains  about  15  per  cent, 
of  tannin  substance^  and  14  per  cent,  of  fat,  colouring  matter, 
&c.  (Pharmacographia,)  In  the  pi*eparation  of  the  bases 
llerr  Jahns  adopted  two  methods,  which  gave  equally  good 
results.  According  to  one,  the  powdered  seeds  wore  exhausted 
three  times  with  cold  water,  to  which  strong  sulphuric  acid  had 
been  added  in  the  proportion  of  two  grams  to  each  kilogram  of 
the  seeds;  the  pressed  and  filtered  extracts  were  evaporated  to 
about  the  weight  of  the  raw  material  lised,  and  after  cooling  and 
again  filtering  precipitated  with  potassium-bismuth  iodide  and 
sulphuric  acid.  An  excess  of  the  precipitant  had  to  be  avoided, 
since  it  exercises  a  solvent  action  on  the  separated  double  salt. 
The  red  crystalline  precipitate  was  after  some  days  filtered  out, 
washed  and  decomposed  by  boiling  with  barium  carbonate  and 
water ;  the  alkaloids  went  completely  into  solution,  whilst 
bismuth  oxjiodide,  colouring  matter,  &c.,  remained  undis- 
solved. After  filtration  the  alkaloidal  solution  was  evaporated 
to  a  small  volume,  treated  with  sufiicient  caustic  baryta,  and 
shaken  repeatedly  with  ether,  which  removed  a  base  that  has 
been  named  "arecoline,''  on  account  of  its  oil-Uke  character. 
The  residual  liquid,  which,  beside  alkaloidal  hydriodides,  con- 
tained some  barium  iodide,  was  neutralized  with  sulphuric  acid, 
and  the  alkaloids  were  set  free  by  treatment  successively  with 
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silver  sulphate,  caustic  baryta  and  carbonic  acid.  The  solution 
of  the  pure  alkaloids  was  evaporated  to  dryness  and  the  residue 
exhausted  with  cold  absolute  alcohol  (or  chloroform),  •'Are- 
caine  '*  remained  undissolved,  whilst  a  third  alkaloid,  together 
with  colouring  matter,  &c.,  went  into  solution,  and  upon 
evaporation  of  the  alcohol  remained  as  an  amorphous  mass. 

According  to  the  second  method,  the  powdered  areca  nuts 
were  esihausted  cold  with  milk  of  lime,  the  filtered  extracts 
neutralized  with  sulphuric  acid  and  evaporated  to  a  syrupy 
consistence.  By  dissolving  in  a  little  water  and  filtering,  the 
gypsum  and  separated  colouring  matter  were  removed;  the 
solution  was  then  again  concentrated,  made  alkaline,  and  the 
arecoline  shaken  out  with  ether.  The  other  bases  were  then 
precipitated  as  before  with  potassium-bismath  iodide  and 
sulphuric  acid. 

The  yield  of  arecoline  amounted  to  0*07,  or  at  most  0*1  per 
cent.,  that  of  arecaine  to  0*1  per  cent.,  and  that  of  arecaidinc  to 
O'l  per  cent. 

Arecoline,  C^H**NO^,  was  withdrawn  from  the  ether  solu- 
tion obtained  as  described  by  shaking  it  with  acidulated  water, 
the  neutralized  liquid  evaporated  to  a  small  volume,  and  after 
adding  sufficient  potash  solution  again  shaken  out  with  ether. 
The  base  left  upon  evaporation  of  this  solution  was  neutralized 
with  hydrobromic  acid,  and  the  dried  salt  perfectly  purified  by 
repeated  recrystallization  from  absolute  alcohol.  From  this 
purified  compound  the  free  base  and  other  salts  of  it  are 
prepared. 

Arecoline  forms  a  colourless  oily  liquid  of  strongly  alkaline 
reaction,  which  is  soluble  in  all  proportions  in  water,  alcohol, 
ether,  and  chloroform.  It  is  volatile  and  can  be  distilled,  the 
boiling  point  being  209°C.  The  salts  are  easily  soluble, 
some  of  them  deliquescent,  but  mostly  crystallizable.  It  gives 
with  potassium-bismuth  iodide  a  pomegranate-red  precipitate, 
consisting  of  microscopic  crystals  (a  delicate  reaction),  and  with 
phosphomolybdic  acid  a  white  precipitate.  Potassium-mercury 
iodide  throws  down  from  solutions  not  too  dilute  yellow  oily 
drops,  which  after  several  days  solidify  and  crystallize;  solution 
m.-07 
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of  iodine  throws  down  brown  drops,  and  picric  acid  a  resinous 
precipitate  that  afterwards  crystallizes  in  needles.  Gold  chloride 
also  throws  down  oily  drops,  which,  however,  do  not  solidify. 
Platinic  chloride,  mercuric  chloride,  and  tannic  acid  give  no 
precipitates. 

Arecaine  (C^H'^NO-'H'^O),  purified  by  repeated  crystal- 
lizations from  60  per  cent,  alcohol,  forms  colourless  crystals, 
permanent  in  the  air,  freely  soluble  in  water  and  in  dilute 
alcohol,  less  soluble  in  stronger  and  nearly  insoluble  in  absolute 
alcohol,  by  which  it  is  dehydrated.  It  is  also  insoluble  in  ether, 
chloroform,  and  benzol.  The  aqueous  solution  is  neutral  in 
reaction,  and  has  a  slightly  perceptible  weak  saline  taste.  At 
100®C.  arecaine  loses  its  water  of  crystallization,  melts  with 
frothing  at  213°C.,  and  carbonizes  when  more  strongly  heated. 
In  a  solution  acidulated  with  sulphuric  acid  potassium-bismuth 
iodide  produces  an  amorphous  red  precipit^ite  that  very  quickly 
becomes  crystalline.  Potassium-mercury  iodide  is  far  less 
delicate;  it  does  not  precipitate  the  (neutral)  solution  of  the 
free  alkaloid,  but  if  this  be  acidified  the  double  salt  separates 
in  yellow  needles,  or  at  first  as  an  oily  precipitate  that  quickly 
crystallizes.  Potassium  iodide  also  fails  to  affect  a  neutral 
solution,  but  upon  acid  being  added  dark-coloured  needles 
separate.  Phosphomolybdic  acid,  as  well  as  tannic  acid,  give  a 
slight  turbidity;  picric  acid  gives  no  precipitate,  and  gold 
chloride  and  platinic  chloride  precipitate  crystalline  double 
salts  from  solutions  that  are  not  too  dilute. 

Arecaine  combines  with  acids  to  form  crystalline  salts,  having 
an  acid  reaction,  freely  soluble  in  water  and  less  soluble  in 
alcohol. 

Arecaidine,  C^H*^NO'H*0,  isomeric  with  arecaine,  forms 
colourless,  permanent,  tabular  crystals,  and  is  easily  soluble  in 
water  and  dilute  alcohol,  but  almost  insoluble  in  absolute 
alcohol,  ether,  chloroform,  and  benzol ;  it  loses  its  water  of  cry- 
stallization at  lOO^C,  and  melts,  attended  with  frothing,  at 
222-223°C. ;  it  forms  crystallizable  salts  and  is  precipitated  by 
platinic    and   auric    chlorides.     Arecaine    and    arecaidine  are 
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easily  separated  by  treatment  with  methyl-alcohol  and  hydro- 
chloric acid,  whereby  arecaidine  is  converted  into  its  methyl 
ester,  arecoline,  and  arecainc  into  the  hydrochloride. 

Herr  Jahns  {Berichte,  xxiv,,  2615)  describes  a  fourth  crys- 
talline alkaloid  in  areca  nuts,  fx)  which  he  gives  the  name 
Guvaciney  from  gtiodka,  a  Sanskrit  name  for  the  areca  palm. 
Guvacine  is  less  soluble  in  water  or  dilute  alcohol  than  the 
other  alkaloids,  crystallizes  in  small  shining  crystals  that 
darken  at  265®C.  and  melt  at  271-272®  with  decomposition. 
The  crystals  contain  no  water  of  crystallization,  and  upon 
analysis  yield  results  corresponding  to  the  formula  C^H^NO*. 
Of  the  salts,  the  hydrochloride,  sulphate,  nitrate,  platino- 
chloride  (C«H9NO»-HCl)"-PtCl*+4H«0,  and  auro-chloride, 
C^H^NO'-HClAuCP,  have  been  prepared  and  crystallize 
well.  It  therefore  appears  that  a  series  of  bases  occur  in  the 
areca  nut,  which,  with  the  exception  of  choline,  stand  in  near 
relation  to  each  other — 
ChoUne  C^H"NO*  Arecaine  C'H**NO*+H'0 
Guvacine  G^H^NO*  Arecaidine  C'H**NO»+H'0 
ArecoUne  C»H''NO* 

Probably  other  members  of  the  series  may  be  found  by  exa- 
mination of  a  larger  quantity  of  material.  (Phai-m.  Ztg.,  1891, 
616;  Pharm.  Joum.,  Oct.  3,  1891.) 

Toxicology. — Cases  of  poisoning  from  eating  fresh  betel-nuts 
or  the  poisonous  nuts  by  mistake,  not  unfrequently  occur,  but 
we  have  not  heard  of  any  fatal  termination  after  such  acci- 
dents. The  remedies  used  are  acid  pickles  and  copious  draughts 
of  cold  water.  The  sufferers  complain  of  great  oppression  in 
the  chest,  with  a  sense  of  faintness  and  suffocation,  sometimes 
followed  by  vomiting.  According  to  Maum6,  arecoline  separates 
imaltered  with  the  secretions  and  excretions,  from  which  it 
can  be  recovered.  In  the  absence  of  a  characteristic  colour 
reaction,  arecoline  separated  from  urine  can  only  be  identified 
chemically  by  its  behaviour  with  potassium-bismuth  iodide, 
and  physiologically  by  its  action  upon  the  heart  of  a  curarized 
frog. 


632  PALU^. 

Commerce. — Some  idea  of  the  consumption  of  betel-nut  in 
India  may  be  formed  from  the  fact,  that  in  addition  to  her 
own  produce  India  imports  about  30,500,000  pounds  of  the 
nut,  value  about  34  lakhs  of  rupees,  from  Ceylon,  the  Straits 
Settlements,  and  Sumatra.  The  exports  are  under  600,000  lbs. 
which  go  to  Eastern  countries  frequented  by  Indians,  such  as 
Zanzibar,  Mauritius,  Aden,  China,  &c.  Bombay  is  the  chief 
centre  of  the  export  trade. 

The  coasting  trade  statistics  show  a  total  of  about  44,000,000 
lbs.,  value  about  55^  lakhs  of  rupees,  passing  from  port  to 
port.  Bengal,  Madras,  and  Goa  are  the  chief  producing 
provinces.  The  exports  by  land  beyond  the  frontier  are  very 
trifling,  about  1,000,000  lbs.  going  to  Nepal  and  Bhutan. 

The  varieties  of  the  nat  met  with  in  trade  are  numerous ; 
they  may  be  classed  as  natural  and  artificial:  the  first  class 
includes  the  different  varieties  of  ripe  betel-nut  produced  by 
cultivation  which  have  not  undergone  any  preparation  ;  the 
second  class,  all  nuts,  ripe  or  unripe,  which  have  been  treated 
by  boiling  or  other  processes  before  being  offered  for  sale* 

CALAMUS  DRACO,  WilU. 

Fig.— Blume  in  Bumphia^  tt.,  it  181-132. 

Hab. — Indian  Archii)elago.     The  resin  (Dragon*s  blood). 

Vernacular. — It  is  known  by  the  same  names  as  the  gum  of 
Draccena  Oinvahari  (p.  504). 

History,  Uses,  &C. — The  original  Dragon^s  blood  of 
commerce  was  not  derived  from  this  plant.  The  older  writers 
upon  Eastern  commerce  speak  of  Dragon's  blood  as  an  export  to 
the  East  from  Arabia  and  Socotra.  Ibn  Batuta,  who  visited 
Java  and  Sumatra  between  1325  and  1349,  makes  no  mention 
of  this  substance  among  the  products  of  those  islands.  Barbosa, 
writing  in  1514,  speaks  of  Dragon's  blood  as  a  product  of 
Socotra,  but  makes  no  mention  of  it  amongst  drugs  found  in 
Malacca,  Java,  Sumatra,  or  Borneo.  ( Pharmacographia,)  Bum- 
phius  is  the  first  who  describes  the  mode  of  preparation  followed 
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at  Palembang  to  procure  this  drug.  It  appears  that  the  resin 
exudes  in  abundance  from  the  fruit,  and,  being  very  brittle,  is 
easily  detached  by  shaking  and  friction ;  finally  it  is  exposed  to 
a  heat  sufficient  to  make  it  form  a  uniform  mass.  An  inferior 
quality  is  said  to  be  extracted  from  the  crushed  fruit  by  boiling. 
This  drug  is  not  mentioned  by  Indian  writers  on  Materia 
Medica,  but  it  is  now  frequently  supplied  by  native  druggists, 
and  their  customers  probably  do  not  distinguish  it  from  the 
genuine  article. 

Description. — Lump  Dragon's  blood  only  is  imported 
into  Bombay  from  the  East :  it  occurs  in  large  blocks  of 
irregular  form ;  it  differs  from  Socotra  Dragon's  blood  in 
containing  remains  of  the  fruit  and  numerous  scales.  Its 
fracture  is  somewhat  porous,  but  in  good  samples  the  colour  is 
nearly  as  brilliant  as  that  of  the  drops  from  Socotra. 

Chemical  composition, — ^A  very  complete  investigation  of  the 
properties  of  the  various  kinds  of  Dragon's  blood  has  been 
made  by  Messrs.  Dobbie  and  Henderson.  (Pharm.  Journ.^ 
Nov.  10th,  1883.)  They  say:  •' Our  results  may  be  sunmied 
up  as  follows: — There  are  at  least  four  distinct  kinds 
of  red  resin  presently  sold  as  Dragon's  blood,  or  labelled 
in  collections  under  that  name.  One  variety  is  brick-red 
in  colour^  melts  at  about  80^0.,  gives  off  red-coloured 
highly  irritating  fumes  when  decomposed  by  heat,  dissolves 
readily  with  an  orange-red  colour  in  alcohol,  ether,  chloro- 
form, carbon  bisulphide  and  benzene,  is  insoluble  or  only 
slightly  soluble  in  cold  caustic  soda,  ammonia,  lime  water  and 
sodium  carbonate,  and  dissolves  with  difficulty  when  boiled  in 
these  reagents.  Its  alcoholic  solution  has  an  acid  reaction  and 
gives  a  brown-red  coloured  precipitate  when  mixed  with  a 
solution  of  lead  acetate.  Its  composition  may  be  represented 
by  the  formula  C'®H»«0*.  This  is  undoubtedly  the  resin  of 
Calamus  Draco,  some  of  the  specimens  which  were  examined 
having  their  origin  well  authenticated. 

''  A  second  variety  is  of  a  beautiful  carmine*red  colour,  melts 
about  100^  C,  gives  off  non-irritating  fumes  when  decomposed 
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by  heat,  dissolves  freely  with  a  pink  colour  in  alcohol,  ether 
and  chloroform,  but  is  insoluble  in  carbon  bisulphide  and 
benzene,  dissolves  readily  in  cold  caustic  soda,  ammonia  and 
sodium  carbonate,  and  much  more  readily  than  the  foregoing 
in  lime  water.  Its  alcoholic  solution  has  an  acid  reaction  and 
gives  a  lilac-coloured  precipitate  with  lead  acetate.  Its  com- 
position may  be  represented  by  the  formula  C'^H'^0^.  The 
source  of  this  resin  is  quite  uncertain.  We  have  no  means  of 
determining  whether  it  is  identical  with  any  hitherto  described 
variety  of  red  resin.  The  specimens  examined  are  marked  as 
having  come  from  the  Dutch  East  Indies,  but  beyond  this  we 
know  nothing  of  their  origin. 

**  A  third  variety  is  of  a  vermilion  colour,  melts  about  80°C., . 
gives  ofE  aromatic  irritating  fumes  when  decomposed  by  heat, 
dissolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  is 
insoluble  in  chloroform,  carbon  bisulphide  and  benzene,  dis- 
solves readily  in  cold  caustic  soda,  ammonia,  lime  water  and 
8i»dium  carbonate.  Its  alcoholic  solution  has  an  acid  reaction 
and  gives  with  lead  acetate  a  mauve-coloured  precipitate.  Its 
composition  may  be  represented  by  the  formula  C'®H**0*. 
This  is  the  resin  from  a  species  of  Dracana.  One  of  the  speci- 
mens examined  is  from  Draaena  Ctnnabari,  Socotra,  and  as 
it  was  gathered  by  Professor  Balfour  there  can  be  no  doubt 
as  to  its  origin.  Another  specimen  is  from  Dracwiia  Draco, 
and  its  origin  is  also  well  authenticated.  The  other  specimens 
examined  are  marked  some  of  them  Calamus,  but  there  can  be 
little  doubt  that  this  is  a  mistake,  and  that  all  the  resins 
having  the  properties  just  enumerated  are  derived  from  species 
of  Dra^cBna,  It  seems  certain  then  that  the  resin  derived  from 
DraciBiia  is  totally  different  in  property  from  that  derived  from 
Calamus. 

"The  fourth  variety  is  a  mixture,  in  varying  proportions, 
of  a  reddish- brown  coloured  resin,  freely  soluble  in  carbon 
bisulphide^  and  a  light  brick-red  coloured  resin,  nearly  insoluble 
in  carbon  bisulphide.  The  two  portions  also  differ  consi- 
derably as  regards  their  solubility  in  ether,  benzene,  and  other 
reagents,  the  dark  portion  being  in  all  cases  the  less  soluble  of 
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the  two.  Since,  however,  it  dissolves  to  a  slight  extent  in  all 
reagents,  we  found  it  impossible  to  effect  a  complete  separation 
of  the  two  portions.  The  portion  freely  soluble  in  carbon 
bisulphide  is  probably  identical  with  the  resins  of  our  first  class^ 
while  the  other  portion  seems  to  be  a  distinct  resin. 

"Much  discussion  has  taken  place  with  regard  to  the 
presence  of  a  volatile  acid  in  Dragon's  blood.  It  seems  certain 
that  none  of  the  varieties  of  this  resin  contain  benzoic  acid ;  at 
all  events  we  failed  to  obtain  an  extract  from  any  of  them  with 
petroleum  ether,  in  which  benzoic  acid  is  freely  soluble.  We 
tested  for  cinnamic  acid  by  sublimation,  and  found  it  present 
in  the  resins  of  the  first  and  third  classes,  but  not  in  those  of 
the  second  and  fourth  classes.  To  ascertain  the  delicacy  of 
this  method  we  made  a  preliminary  experiment  with  artificial 
mixtures  containing  1  per  cent,  of  cinnamic  acid,  and  found 
that  the  acid  could  be  separated  out  by  sublimation  from  very 
small  quantities  of  such  a  mixture.  Probably  the  error  as  to 
the  presence  of  benzoic  acid  arose  through  confounding  it  with 
cinnamic  acid,  or  possibly  from  working  with  a  resin  in 
which  benzoic  acid  had  been  formed  by  partial  oxidation." 


PANDANACEiE. 

PANDANUS  ODORATISSIMUS,  Linn.  f. 

Fig.— Roxb.  Cor.  PL  *.,  tt.  94-96.  Screw  Pine,  Kaldera 
bush  {JEfig.)i  Pandan  odorifcrante  {Ff\). 

Hab.-— India*  Persia,  Arabia.  The  stems,  male  inflorescence 
and  seeds. 

Vernacular, — Keora  (Hind.),  Keya  {Beng.),  Kevada  {Mar.)^ 
Kevado  (Gnz.),  Tdzhan-chedi  (Tarn.),  Mogali-chettu,  Gdjangi 
(TeL),  Tazha,  Kaita  (MaL),  Tdle-mara,  Kyndage-gida  (Can.). 

History,  Uses,  &C. — The  Eetaka  or  Dhuli-pushpika 
'•dust  flower/'  whose  golden  spikes  of  flowers  are  said  to  atone 
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for  all  its  defects,  is  a  great  favourite  with  Vishnu  and  Krishna, 
and  its  flower- leaves  are  much  worn  by  women  in  their  hair. 
The  poets  also  celebrate  its  perfume.  In  the  play  of  Malafi 
and  Madhava,  the  latter  says : — 

The  slowly  rising  breezes  spread  around 

The  grateful  fragrance  of  the  Ketaka. 

A  strophe  quoted  by  Bohtlingk  (Tndische  Spriiche,  i.,  2083) 
says : — The  drunken  bee  mistakes  the  golden  flowers  of  the 
Ketaka  for  a  lotus,  and  blinded  by  desire  rushes  into  the  flower 
and  leaves  his  wings  behind  him.  In  the  Gita  Govinda^  the 
bracts  are  likened  to  a  lance  fit  to  pierce  the  hearts  of  lovers, 
and  the  opening  buds  of  the  Jasmine  are  supposed  to  be  im- 
pregnated by  its  pollen. 

The  defects  of  this  plant  are  described  as  its  crookedness* 
abundance  of  thorns  (suchi-pushpa) ,  and  the  desert  places  which 
it  selects  for  a  habitation.  The  Ketaka  is  obnoxious  to  Siva, 
and  the  following  story  is  told  to  account  for  his  hatred  of  the 
tree :  Gambling  with  Parvati  he  is  said  to  have  lost  every- 
thing he  possessed,  even  to  down  the  clothes  upon  his  back.  In 
a  fit  of  repentance  he  wandered  away  and  was  lost .  to  his 
friends,  who  aft-erwards  discovered  that  he  had  retired  into  a 
forest  of  Ketaka  trees  and  had  become  an  ascetic.  Parvati, 
having  assumed  the  form  of  a  Bhil  damsel  with  Ketaka  in  her 
hair,  followed  him  into  the  forest,  and  having  succeeded  in 
making  him  break  his  vow  afterwards  upbraided  him  for  incon- 
stancy ;  whereupon  he  cursed  the  Ketaka  and  any  one  who 
should  offer  it«  flowers  at  his  shrine.  This  episode  is  the  sub- 
ject  of  a  well-known  Marathi  l^wni  ;— 

Stva  s^thi  jhali  bhilina 

Jaga  mohini  Girja  jhali  uclaiia. 

Unhappy  Girje,  erst  the  world's  ador'd 
A  gipsy  maid  now,  seeks  for  Shiv  her  lord. 

According  to  the  Nighantas,  the  plant  has  bitter,  sweet, 
light,  and  pungent  pix)perties,  and  removes  phlegmatic  humors. 

In  Persia  it  is  called  Kddi,  Gulkiri,  and  Gul-i-kabadi ;  the 
Arabs  call  it  Kadi  and  Kadar.     R4zi  recommends  it  in  leprosy 
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and  small-pox ;  it  is  considered  by  Mahometan  physicians  to  be- 
cardiacal^  cephalic,  and  aphrodisiacal.  They  prepare  a  «^am6 
by  boiling  the  pounded  stems  in  water,  also  a  distilled  water 
from  the  flowering  tops  and  a  perfumed  oil.  Mir  Muhammad 
Husain  states  that  the  Hindus  believe  that  if  these  prepara- 
tions are  used  when  small-pox  is  prevalent,  the  disease  will  be 
averted,  or  be  of  so  mild  a  form  as  to  be  free  from  danger. 
The  ashes  of  the  wood  are  said  to  promote  the  healing  of 
wounds,  and  the  seeds  to  strengthen  the  heart  and  liver. 

In  India  the  perfumed  oil  is  prepared  by  placing  the  floral 
bracts  in  sesamum  oil  and  exposing  it  to  the  sun  for  forty  days ; 
fresh  bracts  are  supplied  and  the  old  ones  removed  several 
times  during  this  period*  This  oil  is  much  valued  as  a  perfume, 
and  is  used  as  a  remedy  for  earache  and  suppuration  of  the 
meatus.  The  distilled  water  may  be  simple  or  compound; 
in  the  latter  case  the  bracts  are  distilled  with  rose-water  or 
sandalwood  chips;  it  is  used  as  a  perfume  and  to  flavour 
sherbets. 

The  leaves  of  several  species  of  Pandanus  are  used  for 
making  mats  and  to  polish  lacquer-ware,  and  the  fruit  has  been 
eaten  in  famine  times.  The  edible  species  (P.edulia,  Thonars)^ 
common  in  Madagascar  and  the  islands  of  the  South  Pacific, 
does  not  occur  in  India.  The  aerial  roots  of  the  diiferent 
species  are  much  used  to  make  coarse  brushes  in  the  East, 
a  portion  of  the  desired  length  being  cut  and  the  end  beaten 
until  the  fibres  separate. 

Description. — ^The  male  inflorescence  is  a  large,  ter- 
minal, pendulous,  compound,  leafy  panicle,  the  leaves  of  which 
are  yellowish-white,  linear-oblong,  pointed  and  concave,  the 
margins  being  armed  with  very  flne  sharp  spines ;  in  the  axil 
of  each  there  is  a  single  thyrse^  composed  of  simple,  small 
racemes  of  long,  pointed,  depending  anthers^  which  are  not 
sessile,  but  raised  from  the  rachis  of  these  partial  racemes  by 
tapering  filaments.  The  fruit  is  compound,  oval,  from  six  to  eight 
inches  in  diamater,  and  from  six  to  ten  long,  weighing  from 
four  to  eight  pounds^  rough,  of  a  rich  orange  colour,  composed 
m.— 68 
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of  numerous^  wedge-shaped^  angular  drupes;  when  ripe  their 
large  or  exterior  ends  are  detached  from  one  another^  and 
covered  with  a  firm,  orange-coloured  skin ;  apices  flat,  consist- 
ing of  as  many  angular^  somewhat  convex  tubercles  as  there 
are  cells  in  the  drupe,  each  crowned  with  the  withered  stigma, 
internally  the  exterior  half  of  these  drupes  next  the  apex  con- 
sists of  dry  spongy  cavities,  their  lower  part,  next  the  core  or 
common  receptacle,  is  yellow,  consisting  of  a  rich-looking,  yel- 
low pulp,  intermixed  with  strong  fibres ;  here  the  nut  is  lodged. 
I^ut  of  each  drupe  compound,  turbinate,  exceedingly  hard, 
angular^  containing  as  many  cells  as  there  are  divisions  in  the 
apex  of  the  drupe;  each  cell  is  perforated  above  and  below. 
Seeds  single,  oblong,  smooth,  adhering  lengthwise  to  a  small 
fasicle  of  strong  white  fibres,  which  pass  through  the  perfora- 
tions of  the  cell.  (Ruxburgh,) 


TYPHACE^. 

Typha  angUStifolia,  Unn.,  Eiig.  Bot.  1456.  Vern.— 
Kamabana.  The  soft  woolly  inflorescence  of  the  male 
spadix  is  applied  like  cotton  to  wounds  and  ulcers.  The 
plant  is  abundant  on  the  banks  of  the  Indus,  where  it  is 
called  "Pun."  From  the  pollen  is  made  the  Bur  or  Bdratii, 
much  eaten  by  the  natives  of  Sind.  The  Sanskrit  name  is 
Eraka. 

Description. — Perennial,  culms  straight,  6  to  10  feet 
high,  round,  smooth,  jointed  at  the  insertion  of  the  leaves; 
leaves  long,  ensiform,  obtuse,  flat  on  the  inside,  as  long  or 
nearly  as  long  as  the  stem,  about  3  to  4  inches  broad;  sheath 
smooth,  embracing  the  culms ;  male  catkin  2  to  3  inches  above 
the  female,  cyiindric,  8  to  10  inches  long,  densely  covered  with 
stamens,  and  numerous  3  to  4  cleft  fine  filaments,  each  with 
2  to  3  anthers;  anthers  linear;  female  catkin  8  to  10  inches 
long ;  glume  with  fine  filaments. 
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AROIDE^. 

ACORUS  CALAMUS,  Linn. 

Fig. — BentL  and  Trim.,  t.  279;  Rheede,  Eort.  Mai.  jw., 
t.  48.    Sweet-Flag  (Eng.),  Acore  vrai  (Fr,). 

Hab. Central  Asia.     Cultivated  throughout  India.     The 

rhizome. 

Vernacular.— Bdich,  Gora-bach  {Hind.,  Beng.),  Vekhand, 
Gora-bach  ((tw«.)»  Vekhand,  Bal-vekhand  {Mar.),  Vashambu 
(Tarn.),  Vasa  [Tel),  Vashanpa  [Mai.),  Vaj^  (Can.). 

History,  Uses,  &C, — This  plant  bears  the  Sanskrit 
names  of  Vachd  "  talking,"  Shadgrantha  "  six-knotted/'  TJgra- 
gandha  "strong  smelling/'  Jatila  "having  entangled  hair,"  &o., 
and  is  described  in  the  Nighantas  as  hot,pungent,bitter,  stomachic 
and  emetic;  useful  for  clearing  the  voice  by  removing  phlegm, 
and  in  colic.  As  an  emetic  it  is  administered  in  doses  of  about 
80  grains  with  half  a  sir  of  tepid  salt  water;  in  dyspepsia  it  is 
given  in  combination  with  asaf oetida,  long  pepper,  black  pepper, 
ginger,  chebulic  myrobalans,  soiichal  salt,  and  the  tubers 
of  Aconitum  heterophyllum,  of  all  equal  parts,  in  doses  of  half  a 
drachm.  As  a  stimulant  or  nervine  it  is  used  in  combination 
with  other  remedies  in  low  fevers,  epilepsy,  and  insanity.  The 
authors  of  the  PAarwiacor/ropAta  remark — "The  descriptions  of 
Acoron,  a  plant  of  Colchis,  Galatia,  Pontus,  and  Crete,  given  by 
Dioscorides  and  Pliny^  certainly  refer  to  this  drug."  The 
Arabian  physicians  also  agree  in  identifying  it  with  the 
Acoron  of  tie  Greeks,  a  name  probably  derived  from  the 
Persian  Agar.  Ibu  Sina  describes  the  drug  under  the  name 
of  Waj,  and  quotes  Galen  with  regard  to  its  properties^  and  all 
the  Arabian  and  Persian  physicians  reproduce  what  Dioscorides 
has  written  concerning  aK6pov.  That  this  plant  is  not  the  Calamus 
aromaticus  of  the  ancients  appears  to  be  evident,  as  Pliny 
describes  both  Acoron  and  Calamus  aronmticus.  The  Arabians 
also  do  not  identify  the  plant  wich  Calamus  arotnaticm,  but 
describe  the  latter  under    the  name  of  Kasab-ed-darira  and 
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identify  it  with  Stcertia  Chirata.  Ilfiji  Zein  states  that  in  his 
time  (1368)  Kasab-ed-darira  came  from  Calicut,  where  it  wa» 
called  by  the  natives  Baringa;  if  this  statement  is  correct,  the 
drug  used  by  him  must  haye  been  either  Prcfwui  herhacea  or 
Clerodendron  serraium,  the  Bharinga  of  the  Hindus.  Boyle 
supposes  Calcwni8  aromaiicm  to  have  been  an  Andropogon. 
Mahometan  writers  describe  it  as  deobetruent  and  depurative, 
useful  for  the  expulsion  of  the  phlegmatic  humours^  which  they 
suppose  to  be  the  cause  of  paralyns^  dropsy,  and  many  other 
diseases;  they  recommend  it  to  be  given  to  children  to  bite 
when  teething,  and  prescribe  it  internally  in  calculous  affec- 
tions. It  has  also  a  reputation  as  a  diuretic,  emmenagogue, 
and  aphrodisiac,  and  is  applied  in  the  form  of  poultice  to 
paralysed  limbs  and  rheumatic  swellings.  A  pessary  composed 
of  Acorus,  saffron,  and  mare^s  milk  is  used  to  promote 
delivery;  a  hip  bath  of  the  decoction  is  also  said  to  be 
efficient  for  this  purpose.  Dr.  Ondaatji,  Colonial  Surgeon  of 
Ceylon,  has  brought  to  notice  the  use  of  sweet-flag  as  an 
anthelmintic  in  that  island.  He  says:  ^' An  infusion  of  the 
rhizome  given  to  young  children  acts  effectually,  as  I  have 
seen  many  such  cases  treated  among  the  natives."  Dr.  Evers 
at  the  Seoni  Main  Dispensary  has  found  the  drug  very  effectual 
in  dysentery.  He  uses  the  following  decoction:— Bruised  rhi- 
zome 2  ozs..  Coriander  1  dr..  Black  pepper  i  dr..  Water  one 
pint.  Boil  down  to  12  ounces,  and  let  cool.  Dose  for  an  adult 
1  ounce  three  times  a  day ;  for  a  child  1  to  3  drachms,  sweetened 
with  sugar,  two  or  three  times  a  day.  He  also  remarks : — "  The 
decoction  is  not  only  useful  in  dysentery  and  diarrhoea,  but  also 
in  the  bronchitic  affections  of  children.^'  I  have  often  taken 
it  myself  when  suffering  from  a  bad  cold  in  the  chest.  (Ifni. 
Med.  Gazette,  Feb.  1875.) 

The  evidence  collected  by  Dr.  Watt  for  Lkt.  Ecwi.  Prod,  of 
India  testifies  to  the  value  of  Acorus  as  an  aromatic  bitter  and 
stimulant,  especially  useful  in  allaying  distressing  cough. 

Description. — The  root-stock  occurs  in  somewhat  tor- 
tuous, sub-cylindrical  or  flattened  pieces,  of  variable  length ;  to 
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the  upper  surface  of  these  is  attached  the  lower  portion  of 
the  leaves  which  have  been  cut  off ;  on  the  under  surface  may  be 
seen  a  zigzag  line  of  little  elevated  dot-like  rings,  the  scars  of 
roots.  The  root-stock  is  usually  rough  and  shrunken,  varying 
in  colour  from  dark-brown  to  orange-brown,  breaking  easily 
with  a  short  corky  fracture,  and  exhibiting  a  whitish  spongy 
interior.  The  odour  is  aromatic  and  agreeable ;  the  taste 
bitterish  and  pungent.  The  Persian  variety  of  Acorus  is 
darker  in  colour  when  fractured  and  has  a  more  powerful 
odour,  the  leaves  have  been  entirely  removed^  instead  of  being 
cut  off  short. 

Microscopic  stt*ucture, — ^A  section  of  the  rhizome  is  like  an 
open  network  composed  of  rows  of  nearly  round  cells  and  open 
spaces  (water  passages) ;  most  of  the  cells  contain  small  starch 
granides,  but  some  of  them  essential  oil ;  at  the  junction  of  the 
cortical  and  central  portions  of  the  rhizome  is  a  very  distinct 
row  of  small  empty  cells.  The  vascular  bundles  are  numerous, 
especially  just  within  the  line  of  small  cells  just  noticed  ;  each 
bundle  consists  of  a  ring' of  spiral  vessels  surrounding  a  number 
of  jointed  tubes. 

Chemical  composition. -^The  authors  of  Pharmacoyraphia 
say:^"  The  dried  rhizome  yielded  us  1*3  per  cent,  of  a  yel- 
lowish neutral  essential  oil  of  agreeable  odour,  which  in  a 
column  of  50  mm.  long  deviates  the  ray  of  polarized  light 
13*8®  to  the  right.  By  working  on  a  large  scale^  Messrs.  Schim- 
mel  &  Co.,  of  Leipzig,  obtained  2*4  to  2*6  per  cent.  According 
to  Kurbatow  (1873),  this  oil  contains  a  hydrocarbon,  C"H", 
boiling  at  159^0.,  and  forming  a  crystalline  compound  with 
HCl,  and  another  hydrocarbon  boiling  at  255—258®  C, 
affording  no  crystallizable  hydrochloric  compound.  By  sub- 
mitting the  oil  to  fractional  distillation,  we  noticed,  above  250^, 
a  blue  portion,  which  may  be  decolourized  by  sodium.  The 
crude  oil  acquires  a  dark-brownish  colour  on  addition  of  per- 
chloride  of  iron,  but  is  not  at  all  soluble  in  concentrated  potash 
solution. 

The  bitter  principle,  Acorin,  was  isolated  by  Faust  in  1867, 
as  a  semi-fluid,  brownish  glucoside,  containing  nitrogen,  soluble 
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both  in  ether  and  in  alcohol,  but  neither  in  benzol  nor  in 
water.  In  order  to  obtain  this  substance,  we  precipitated 
the  decoction  of  10  lbs.  of  the  drug  by  means  of  tannic  acid, 
and  followed  the  method  commonly  practised  in  the  preparation 
of  bitter  principles.  By  finally  exhausting  the  residue  with 
chloroform,  we  succeeded  in  obtaining  a  very  bitter,  perfectly 
crystalline  body,  but  in  so  minute  a  quantity  that  we  were 
unable  to  investigate  its  nature.'^  (Op.  cit.,  2nd  Ed., 
p.  678.) 

Herr  Thoms  [Archiv.  der  Fhann,  [3]  xxiv.,  p.  465)  announced 
the  absence  of  nitrogen  in  acorin,  which  is  contrary  to  the 
results  obtained  by  Faust ;  at  the  same  time  this  author  states 
that  under  the  influence  of  acids  and  alkalies,  or  of  emulsin, 
acorin  splits  up  into  sugar  and  carburet  of  hydrogen,  and  that 
it  readily  oxidizes  and  is  converted  into  a  resinous  substance 
acoretiny  which,  when  reduced  from  alkaline  solution  by 
nascent  hydrogen,  gives  an  essential  oil  and  sugar  as  final 
products. 

The  fact  of  a  glucoside  behaving  in  this  way  being  inadmis- 
sible has  led  M.  Geuther  to  make  a  fresh  examination  of 
acorin,  which  he  obtained  by  exhausting  the  root  with  cold 
water  and  separating  the  acorin  by  means  of  animal  charcoal ; 
the  impure  acorin  was  then  removed  from  the  charcoal  by 
means  of  alcohol,  and,  after  purification,  was  found  to  contain 
3"2  p.  c.  of  nitrogen,  70*0  of  carbon,  and  9-1  of  hydrogen. 
Treated  with  a  boiling  dilute  solution  of  soda  it  yielded  no 
sugar,  but  was  converted  into  an  acid  substance  which  strongly 
reddened  litmus ;  treatment  with  dilute  acids  also  yielded  no 
sugar.  Exhausted  by  soda,  the  bitter  matter  has  the  formula 
C*^H"NO'*,  and  the  acid  which  has  been  yielded  to  tie  alkali 
has  the  formula  C"H*'0' ;  treated  with  hydrochloric  acid  it 
sets  free  an  acid  of  the  formula  C"H"0' or  C"H*'0^  which 
appears  to  be  a  product  of  the  oxidation  of  the  free  acid 
already  noticed.  M.  Geuther  considers  that  the  acoretin  of 
Herr  Thoms  is  nothing  but  impure  acorin.  {Annalen  der  Gkein., 
ccxl.,  p.  92.) 
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SCINDAPSUS    OFFICINALIS,  Schoit. 
Yig.— Wight,  Icon.,  t.  781. 

Hab. — Bengal.     The  fruit. 

Vernamlar, — Qaj-pipli,  Bari-pipli  ( Hind. ) ,  Gaja-pipal  ( Beng.), 
Atti-tippili  (Tarn.,  Mai.),  Enuga-pippallu  (TaL),  Dodda-hipalli 
(Can.),  Thora-pimpali  (Mar.),  Motho-pimpali  (Guz.). 

History,  Uses,  &C. — The  ripe  fmit  of  this  plant  is  the 
true  Gaja-pippali  of  the  Nighantas  ;  it  also  bears  the  Sanskrit 
names  of  Kari-pippali,  Kapi-valli,  Kota-valli,  Shreyasi,  and 
Yashira.  It  is  described  as  aromatic,  carminative,  stimulant, 
and  useful  in  diarrhoea,  asthma,  and  other  aflEections  supposed 
to  be  caused  by  deranged  phlegm.  In  practice  it  is  generally 
used  as  an  adjunct  to  other  medicines.  S.  officinalis  is  cultivated 
in  Bengal,  chiefly  in  the  Midnapore  district,  and  the  fruits,  cut 
into  transverse  pieces  and  dried,  form  the  Gaja-pipal  of  the 
druggists  of  Eastern  and  Southern  India. 

In  Northern  and  Western  India  an  entirely  different  drug  is 
sold  under  the  same  name  ;  it  consists  of  the  entire  plant  of 
a  Balanophora  often  remaining  attached  to  a  small  piece  of  the 
dead  stick  upon  which  it  grew.  The  largest  of  these  plants 
are  about  five  inches  in  length,  and  consist  of  a  kind  of  cellular 
cup,  from  which  springs  a  scaly  spadix  surmounted  by  a  glan- 
dular-shaped club  of  imperfect  flowers,  beneath  which  the  stem 
is  marked  by  little  pits  showing  the  places  where  the  female 
flowers  were  attached.  This  drug  is  mucilaginous  and  astringent, 
and  is  no  doubt  improperly  substituted  for  the  genuine  article. 

Description, — The  fruit  of  S.  officinalis  occurs  in  slices 
an  inch  or  less  in  diameter  and  about  i  inch  in  thickness,  of  a 
greyish  colour  and  almost  inodorous.  The  slices  consist  of  a 
central  core  surrounded  by  the  seeds  partly  enclosed  in  the  dried 
pulp  of  the  arils ;  when  soaked  in  water  they  swell  up  and 
soften,  and  the  core  may  be  seen  to  contain  numerous  large  Uber 
cells  very  sharply  pointed  at  both  ends  which  act  like  stinging 
hairs.  The  pulp  surrounding  the  seeds  is  full  of  needle-like 
crystals  of  oxalate  of  lime,  similar  to  those  found  in  the  acrid 
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corms  of  other  aroids.  The  seeds  are  rather  larger  than  hemp 
seeds,  kidney-shaped,  grey  and  polished;  they  contain  a  white 
oily  kernel. 

Chemical  composition. — With  the  exception  of  a  minute  trace 
of  an  alkaloid,  nothing  of  special  interest  was  detected.  The 
mucilage  afforded  jelly-like  precipitates  with  plumbic  acetate 
and  ferric  chloride.     No  tannin  was  present.    Ash,  14'6  per  cent. 

Scindapsus  pertusus,  SckotL^  BJieede,  Hwt.  MaU  xii,, 
U,  20,  21,  is  a  large  perennial  plant,  running  over  trees  and 
rooting  on  them  like  Ivy ;  leaves  alternate,  resembling  those  of 
the  Pipal  (Fictis  religiosa)  but  larger,  often  perforated  and  cut  in 
the  margins;  spadices  shortly-peduncled ;  spathe  gibbous,  acute, 
a  little  longer  than  the  spadix ;  spadix  cylindric*obtuse.  The 
juice  of  the  plant  with  black  pepper  is  given  to  people  who  have 
been  bitten  by  the  Knariya  Ohanas^^  a  snake  so  called  because 
the  part  bitten  by  it  mortifies.  The  juice,  with  that  of  the 
roots  of  Croton  oblongifolium  and  of  the  fruit  of  Mofiwrdica 
Charantia^  is  also  applied  to  the  bitten  part. 

ALOCASIA  INDICA,  ScMtt. 
Fig. — Wight  Jc,  t.  794. 

Hab. — India,  cultivated  in  Bengal  and  elsewhere.  The 
root-stock. 

Vernacular. — Minkand,  Kachu  {Hind.),  Mdn-kachu  {Beng.)> 
Eas-alu  {Mar.). 

History,  Uses,  &C.— -This  large  Arum  is  theManaka 
of  Sanskrit  writers  ;  its  root-stock  is  a  valuable  and  important 
article  of  diet  in  Bengal,  and  often  grows  to  an  immense  size, 
being  from  six  to  eight  feet  in  length,  and  as  thick  as  a  man's 
leg.  When  dried  it  can  be  kept  for  a  considerable  time  and 
affords  a  large  supply  of  starchy  food.  In  Western  India  it  is 
much  cultivated  as  an  ornamental  plant  in  gardens,  but  is 
little  known  as  an  article  of  diet;  the  acrid  juice  of  the 
petioles  is,  however,  much  used  as  a  common  domestic  remedy 
*  Daboia  Russellii^  a  viper. 
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on  account  of  its  styptic  and  astringent  properties.  Tlie 
petiole  is  slightly  roasted  and  the  juice  expressed.  We 
have  seen  purulent  discharge  from  the  ears  in  children 
stopped  by  a  single  application.  The  tubers  chopped  fine, 
tied  in  a  cloth  and  heated,  are  used  as  a  fomentation  in 
rheumatism. 

Medicinally  mdnaka  is  said  to  be  useful  in  anasarca,  in 
which  disease  it  is  used  in  the  following  manner.  Take  of  the 
meal  of  the  root-stock  eight  tolas,  rice-meal  sixteen  tol&s, 
water  and  milk  forty-eight  tolas  each ;  boil  them  together  till 
the  water  has  evaporated.  This  preparation  is  called  Matia- 
manda,  and  is  given  as  an  article  of  diet  to  the  patient,  nothing 
else  being  allowed  during  its  administration  except  milk. 
(Chakradatta.) 

As  a  vegetable,  the  root-stock  is  peeled,  cut  in  small  pieces 
and  well  boiled  to  remove  its  acridity ;  it  is  then  mixed  with 
other  vegetables  and  cooked  with  the  usual  condiments. 
Dr.  D.  Basu  {Dict.JEcon.  Prod.  Ind,,L,  178)  remarks — **I  have 
never  used  it  solely  as  a  medicine ;  but  as  food  taken  frequently, 
it  seems  to  act  as  a  mild  laxative  and  diuretic.  In  piles  and 
habitual  constipation  it  is  useful.*'  Surgeon-Major  R.  S. 
Dutt  (idem)  states  that  it  is  a  very  agreeable  vegetable  during 
convalescence  of  natives  from  bowel  complaints;  it  is  light 
and  nutritious  and  somewhat  mucilaginous.  The  ash  of  the 
root-stocks  mixed  with  honey  is  a  popular  remedy  for 
aphthae. 

Description. — The  root-stock  occurs  in  large  round 
pieces,  a  foot  or  more  in  length,  and  covered  externally  by  the 
brown  dried  remains  of  the  leaf  petioles  and  their  sheaths. 
Internally  it  is  white,  opaque,  and  starchy,  and  when  fresh  has 
an  acrid  odour  which  is  lost  on  drying.  Pulped  and  washed 
it  yields  a  large  quantity  of  pure  white  starch. 

Chemical  composition. — The  acridity  of  this  plant  has  been 
shown  by  Pedler  and  "Warden   (Jr.,    Asiatic    Soc.,  Bengal, 
Vol.  LVII.,  Part  II.)  to  be  due  to  the  large  number  of  acicular 
crystals  of  oxalate  of  lime  contained  in  its  tissues. 
HI— 69 
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AMORPHOPHALLUS   CAMPANULATUS, 

Blume. 

Fig.— ifo^rft.  Cor.  PI.  Hi.,  t.  272 ;  Bot.  Mag.,  t.  2812  ;  Wight 
/c,  785. 

Hab. — India.     Much  cultivated.     The  tubers. 

Vernacular. —  Jimi-kand  (Hifid.),  01  (Beng.),  Surana  (Mar., 
Guz.),  Suranu  (Can,),  Karunai-kizhangu  (raw.),  Kanda-godda 
(Tel),  Karuna-kizhanna  (MaL). 

History,  Uses,  &C* — This  arum  occurs  as  a  wild  plant 
on  the  banks  of  streams  and  also  in  several  cultivated  forms. 
It  is  the  Surana  and  011a  of  Sanskrit  writers,  and  among  other 
synonyms  bears  that  of  Arsoghna  or  "destroyer  of  piles."  For 
medicinal  use,  Sarangadhara  directs  the  tuber  to  be  covered  with 
a  layer  of  earth,  roasted  in  hot  ashes,  and  administered  with  the 
addition  of  oil  and  salt*  Several  confections  are  also  used,  such 
as  the  Laghuourana  modaka,  Vri/iat  surana  modaka,  8fc.  ;  these 
are  made  of  the  tubers  of  the  plant  with  the  addition  of  treacle, 
aromatics  (ginger  and  pepper)  and  Plumbago  root,  and  are 
given  in  doses  of  about  200  grains  once  a  day  in  piles  and  dys- 
pepsia. The  dried  tubers  of  the  wild  plant,  peeled  and  cut  into 
segments,  are  sold  in  the  shops  under  the  name  of  Madan-mast. 
The  segments  are  usually  threaded  upon  a  string,  and  are  about 
as  large  as  those  of  an  orange,  of  a  reddish-brown  colour, 
shrunken  and  wrinkled,  brittle  and  hard  in  dry  weather ;  the 
surface  ismammillated.  When  soaked  in  water  they  swell  up  and 
become  very  soft  and  friable,  developing  a  sickly  smell.  A 
microscopic  examination  shows  that  the  root  is  almost  entirely 
composed  of  starch.  Madan-mast  has  a  mucilaginous  taste,  and 
is  faintly  bitter  and  acrid ;  it  is  supposed  to  have  restorative 
powers,  and  is  in  much  request ;  it  is  fried  in  ghi  with  spices  and 
sugar.  It  is  interesting  to  note  that  the  tubers  of  the  greater 
Dracontia  (jDw«c.,  ii.,  155)  were  preserved  by  the  Greeks  in 
the  same  manner  for  medicinal  use.  The  cultivated  plant  is 
largely  used  as  a  vegetable ;  under  cultivation  it  loses  much  of 
its  acridity  and  grows  to  an  enormous  size. 
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Synantherias  sylmtica,  Schott.,  is  regarded  by  the  Hindus 
as  a  kind  of  wild  Surana,  and,  with  the  wild  form  of  Amorpho- 
phallus  campanulatus,  bears  the  Sanskrit  name  of  Vajra-kanda 
'*thunder-bolt.''  The  country-people  use  the  crushed  seed  to 
cure  toothache ;  a  small  quantity  is  placed  in  the  hollow  tooth 
and  covered  with  cotton ;  it  rapidly  benumbs  the  nerve ;  they 
also  use  it  as  an  external  application  to  bruises  on  accoimt  of 
its  benumbing  effect.  In  the  Concan  the  seeds  rubbed  into  a 
paste  with  water  are  applied  repeatedly  to  remove  glandular 
enlargements.  The  fruit  is  yellow,  about  the  shape  and  size  of 
a  grain  of  maize,  closely  set  round  the  upper  part  of  the  spike, 
which  is  several  feet  in  height,  and  as  large  as  that  of  the  plan- 
tain. The  skin  of  the  fruit  is  tough,  the  pulp  scanty  and  yel- 
low ;  it  encloses  two  seeds  having  the  shape  of  a  coffee  bean, 
and  placed  with  their  flat  surfaces  in  apposition.  The  testa  of 
the  seed  is  soft,  greenish-brown  externally,  green  internally  ; 
the  kernel  is  white,  adhering  closely  to  the  testa,  soft  and  juicy 
when  fresh,  but  rapidly  becoming  hard  and  dry  when  cut.  The 
taste  is  intensely  acrid,  after  a  few  seconds  it  causes  a  most 
painful  burning  of  the  tongue  and  lips,  which  lasts  for  a  long 
time,  causing  much  salivation  and  subsequent  numbness.  A 
section  of  the  fruit  and  seed  show  the  following  structure  from 
without  inwards  : — lat,  several  rows  of  thick- walled  cells,  having 
yellowish-brown  granular  contents  (skin) ;  2nd,  a  parenchyma 
composed  of  thin-walled  cells,  having  no  solid  contents  except 
needle-shaped  crystals  (pulp) ;  3rrf,  several  rows  of  small  cells 
containing  chlorophyll  (testa  of  seed) ;  ith,  a  delicate  paren- 
chyma, the  cells  of  which  are  loaded  with  very  small  starch 
granules,  mostly  round,  some  truncated. 

The  tubers  of  Sanramatum  pedatum,  Schott.,  are  very  acrid, 
and  are  used  externally  under  the  namea  of  Bhasamkand  and 
L6t  as  a  stimulating  poultice.  The  plant  is  extremely  common, 
and  its  pedate  leaves  appear  with  the  first  rain  in  June.  The 
flower,  which  is  produced  just  before  the  rains,  seldom  attracts 
notice»  being  more  or  less  buried  in  the  soil.  The  tubers  are 
about  as  large  as  small  potatoes,  and  of  the  same  shape  as  those 
of  the  Surana. 
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CRYPTOCORYNE  SPIRALIS,  Fisch. 

Fig.— Wight  Icon.,  t.  773. 

Hab. — Marshy  banks  and  standing  water.  Southern 
India.     The  rhizome. 

Vernacular. — Nattu-ati-vadayam  ( Tarn.),  Nitti-ati-vasa 
{Tel). 

History,  Uses,  &C. — The  Ati-vadayam  of  the  Tamils 
is  the  Atis  of  Northern  India,  and  is  the  tuber  of  Aconitum 
heterophyllum.  The  country  Atis  of  the  Madras  Presidency 
has  for  a  long  time  been  undetermined,  until  in  1888  Mr.  M.  A- 
Lawson  was  able  to  refer  it  to  Oryptocoryne  spiralis  and  a 
species  of  Lagenandra.  Moodeen  Sheriff  says  the  root  bears  a 
strong  resemblance  externally  to  Ipecacuanha,  and  he  has  used 
it  as  a  tonic  and  anti-periodic  with  children.  It  attracted 
attention  a  few  years  ago  through  several  packages  of  it 
appearing  in  the  London  market  as  *'  False  Ipecacuanha.'*  It 
is  a  well-known  drug  in  Ceylon,  where  it  is  employed  by  the 
native  doctors  in  decoctions  in  combination  with  other  drugs 
as  a  remedy  for  infantile  vomiting  and  cough,  and  in  the  case 
of  adults  for  abdominal  complaints  and  fever.  The  Singhalese 
obtain  the  drug  from  India  and  value  it  at  4  annas  per  pound 
retail. 

Description. — Leaves  petioled,  linear-lanceolate;  spathe 
sessile,  much  shorter  than  leaves,  twisted  ;  ovary  5-celled.  The 
rhizome  is  about  the  thickness  of  a  small  quill.  The  drug 
appears  in  broken  pieces  from  ^  to  1^  inch  long,  annulated,  of 
grey  or  dark-grey  colour  externally  and  white  internally, 
inodorous  and  acrid  in  taste. 

In  the  Oryptocoryne  the  annulations  are  not  so  frequent,  and 
the  drug  is  more  slender  than  in  the  Lagenandra. 

Chemical  composition. — The  drug  contains  starch  and  numer- 
ous bundles  of  raphides,  but  no  aJkaloidal  active  principle  has 
been  separated. 

Lagenandra  toxicaria,  Dalz.,  Rheede',  Sort.  Mai.  xi., 
t.  23,  is  a  marsh  plant,  three  feet  high,  with  a  thick,  creeping, 
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fleshy  rhizome,  juicy  and  white,  sending  o£f  numerous  thick 
fleshy  roots  of  a  white  colour.  The  leaves  are  on  long  petioles, 
oblong,  obtuse,  entire  coriaceous,  large ;  sheaths  stipulary, 
opposite  the  leaf;  scapes  axillar}',  solitary,  compressed;  spathe 
longer  than  the  scape,  tubular  at  the  base,  attenuated  into  a 
long,  slender  apex;  fruit  compound,  about  1  inch  in  diameter; 
seeds  cylindric-oblong,  minute,  several  in  each  cell,  erect  from 
the  base.  The  plant  is  a  native  of  Southern  India,  and  is 
considered  to  be  very  poisonous.  Rheede  says  of  it: — 
''Balneum  ex  hac  planta  praBparatum  omnem  corporis  aestum 
reficit." 

Rheede  (xii.,  9)  states  that  the  root  of  Eemmatia  rivipara, 
Mfiravara  Tsjembu  (Ma/.),  Rukh-alu  (Afar.),  is  made  into  an 
ointment  with  turmeric  and  used  as  a  remedy  for  itch, 
and  that  the  juice  with  cow's  urine  is  considered  to  be 
alexipharmic. 

TACCA  ASPERA,  JRoxb. 

Hab, — Tropical  India.     The  tubers. 

Vernacular. — Virahi-kand  (HiW.,  Beng.)^  Dukar-kand  (Mar,, 
Guz,),  Handi-gadde  (Can.), 

History,  Uses,  &C. — This  plant  is  the  Vardhi-kanda 
or  Sukara-kanda  of  the  Nighantas,  so  called  from  its  being  a 
favourite  food  of  the  wild  boar.  It  is  described  as  sweet, 
digestive,  nourishing  and  tonic ;  useful  in  cachectic  affections, 
such  as  leprosy,  &c.  T.  aspera,  T.  Icms,  and  T,  pinnatifida  all 
have  tuberous  roots,  from  which  a  starch  resembling  arrowroot 
may  be  obtained,  and  all  three  plants  are  probably  utilized  by 
the  herbalists,  who  usually  supply  the  coarsely  prepared  starch 
to  their  customers. 

,  Description.— The  root  is  an  oblong  curved  tuber,  of  a 
middling  size,  with  wiry  fibres  from  its  sides;  externally  of  a 
dark -brown  or  blackish  colour,  and  internally  of  a  pale  yellow- 
ish white.     It  has  a  bitter,  nauseous  taste.  A  full  description  of 
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the  plants  as  well  as  of  the  two  other  species  mentioned,  will  be 
be  found  in  Roxburgh's  Flora  Indica. 

PISTIA   STRATIOTES,  Linn. 

Yig.—Boxh.  Cor.  PI.  iii.,  t,  268 ;  Bheede,  HoH.  Mai.  xi,, 
t.  32.     Water  soldier  {Eng.). 

Hab. — Tanks  and  ponds  of  India.     The  whole  plant. 

Vernacular. — Jal-Kunbhi  (^m^.),  GondAla,  Sh6rval  (3far.), 
Agasatamaray  [Tarn,), 

History,  Uses,  &C. — Amongst  the  Sanskrit  names  of 
this  plant  we  may  notice  Jalodbhuta,  Jalasaya,  Quccha-bodhra, 
and  Paniya-prishthaja  ''bom  on  the  surface  of  water."  This 
aquatic  plant  is  a  native  of  Asia,  America,  and  Africa ;  it  is 
considered  by  the  Hindus  to  be  cooling  and  demulcent,  and 
is  prescribed  in  cases  of  dysuria  in  the  quantity  of  about 
ten  pagodas'  weight  twice  daily ;  the  leaves  are  made  into  a 
poultice  for  the  piles.  {Ainslie,)  The  ashes  are  applied  to 
ringworm  of  the  scalp,  and  in  some  parts  of  India  are  known 
as  *  Fana  salt.' 

A  notice  of  the  plant  will  be  found  in  Arabic  and  Persian 
medical  works  under  its  Greek  name  orpartwTijr, 

Description. — Often  found  floating  on  stagnant  pools, 
leaves  sub-rotund,  obcordate,  rosulate,  waved  on  the  margins, 
the  nerves  spreading  like  a  fan,  uniting  into  a  truncate  arc 
at  the  base;  spadices  axillary,  solitary,  seated  on  a  short 
scape. 

Chemical  composition. — The  plant  and  salt  have  been  examined 
by  Warden  of  Calcutta,  who  reports  that  the  weed  dried  at 
130**  C.  and  carbonized  yielded  31  per  cent,  of  total  ash,  of 
which  6  per  cent,  was  soluble.  The  sample  of  **salt*'  was 
slightly  deliquescent,  alkaline  in  reaction,  and  had  the  appear- 
ance of  dirty  common  salt.  Dried  at  180''  it  yielded  73  per 
cent,  of  potassic   chloride,  22*6   per  cent,   of  potassic   sulphate. 
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und  minute  quantities  of  potassic  carbonate^  sodic  chloride, 
calcic  sulphate^  magnesic  sulphate,  and  ferric,  aluminic  and 
silicic  oxides*     (Cheni,  News^  March  23>  1883,  p.  133.) 
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This  genus  is  of  much  importance  as  a  source  of  food  in 
India,  and  some  of  the  species  are  used  medicinally  on  account 
of  their  acrid  or  bitter  properties.  In  Sanskrit  they  bear  the 
general  name  of  alu^  and  the  different  species  are  distinguished 
by  prefixes,  e.^.,  Madhvalu  "sweet  yam"  {Dioscorea  aculeata), 
Pindalu  "globose  yam"  (2>.  globosa),  Eaktala  "red  yam" 
(2).  purpurea),  &c.  But  the  Sanskrit  name  alu  is  also  applied 
to  other  plants  having  tuberous  roots,  and  it  is  therefore 
difficult  to  say  what  the  original  meaning  of  the  word  may  have 
been.  Dioscorea  hulbifera  in  its  wild  state  is  extremely  bitter  ; 
the  small  potato-Uke  tubers  on  the  vine  dried  and  powdered  are 
used  as  a  medicinal  application  to  sores^  and  are  given  inter- 
nally in  4  massa  doses  with  a  little  cumin  and  sugar  in  milk 
as  a  remedy  for  syphilis  and  for  dysentery ;  the  powder  made 
into  a  bolus  with  butter  is  given  to  check  diarrhooa ;  the  roasted 
tubers  of  the  cultivated  variety  made  into  balls  with  ghf  and 
sugar-candy  have  a  reputation  as  a  remedy  for  piles:  under 
cultivation  the  plant  loses  its  bitterness,  and  is  much  grown  for 
the  tubers  which  are  roasted  and  eaten. 

2>.  tnphylla  is  very  acrid,  and  its  tubers  are  sometimes  used 
as  a  plaster  to  disperse  swellings.  We  have  received  the  tuber 
of  this  yam  from  Burma,  where  it  is  u§ed  as  a  poison ;  when 
taken  internally  it  causes  great  irritation  in  the  mouth  and 
throat,  vomiting  of  blood,  a  sense  of  sujBEocation,  drowsiness,  and 
exhaustion :  and  it  is  said  that  a  piece  of  the  tuber,  the  size  of 
an  apple,  is  sufficient  to  cause  death  in  six  hours.  Nevertheless 
the  Burmese  use  it  as  an  article  of  food  after  it  has  been  cut  in 
thin  slices,  repeatedly  washed,  and  steamed  in  an  earthen  pot. 
The  Burmese  name  is  Choo-ay-oo.     In  Sanskrit  the  tuber  bears 
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the  name  of  Pashpoli  '^strangle  cake/'  For  an  account  of  the 
economic  uses  of  the  different  species  of  Dioscorea  cultivated  in 
India,  we  must  refer  the  reader  to  theDeV?^.  Econ,  Prod,  o/India^ 
iii.,  p.  115. 

The  tubers  yield  a  milky  juice  containing  a  small  quantity  of 
fat,  a  resin,  and  caoutchouc.  Analysis  of  tubers — Water  60' 722, 
Ash  free  from  C,  CO,*  and  Si  O^  0*895,  Protein  compounds  4*485. 

The  following  analyses  of  I),  alata  and  edulis  are  by  Payen 

[Compt.   rendus,  xxv.,  1847,  and    Moser,    Landic.    Versuchsst. 

Bd.,  20,  1877). 

Dioscorea  alatft.     D.  edulis. 

Water 7964  6072 

Nitrogenous  matter    ,       1*93  4*48 

Fat   0-35 

Nitrogen  free  extractive    ...     17" 3 3  32 '47 

Cellulose 1-09 

Ash  1-10  0-89 

In  dry  subfitances. 

Nitrogen  1*52  1-82 

Carbohydrates 82'66 

The  nitrogen-free  extractive  of  Z).  alata  contained  4  79  per 

cent,  cane-sugar,  '18  per  cent,  cellulose,  and  25*19  per  cent. 

starch. 

CYPERACE^. 

CYPERUS    ROTUNDUS,  Linn. 

Fig.—Bottl.  28,  t.  14,/.  2. 

Hab. — Throughout  India.     The  tubers. 

Vernacular, — Motha  (Rind,,  Guz.),  Korai  (Tarn.),  Bhadra- 
muste,  Tun^a-muste  {TeL)j  Bimbal,  Barik-motha (Mar,),  Mutha 
(Beng.). 

History,  Uses,  &C, — This  is  the  Mustaka  of  Sanskrit 
writers  ;  it  is  considered  to  be  diuretic,  diaphoretic,  astringent. 
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and  stomacliicy  and  is  prescribed  in  febrile  affections  and 
derangements  of  the  bowels.  In  Indian  domestic  medicine  the 
fresh  tabers  are  applied  to  the  breast  in  the  form  of  a  paste  as 
a  galactagogue. 

C  rotundus  is  doubtless  the  ^^^*»  (Suad)  of  Abu  Hanifeh,  who 
describes  it  as  a  certain  kind  of  sweet-smelling  root  or  rhizome 
(^jj*),  round,  black,  hard  like  a  knot,  which  is  an  ingre- 
dient in  perfumes  and  medicines.  In  the  Kimin  it  is  said  to 
possess  a  wonderful  efficacy  for  healing  ulcers  and  sores.  Ibn 
Sina  says  that  the  best  kind  of  Suad  is  that  which  comes  from 
Kufa  in  Chaldea,  and  that  the  Indian  drug  {0.  scariosus)  is  said 
to  make  the  hair  grow  thin.  He^  along  with  other  Arabian  and 
Persian  writers,  describes  the  drug  as  attenuant,  diuretic,  em- 
menagogue,  lithontriptic,  and  diaphoretic ;  they  prescribe  it  in 
febrile  and  dyspeptic  affectionst  and  in  one  ounce  doses  as  an 
anthelmintic  ;  externally  it  is  applied  to  ulcers^  and  used  as  an 
ingredient  in  warm  plasters. 

Dioscorides  calls  it  Kvntpos  and  notices  its  use  as  a  diuretic 
and  emmenagogue  and  as  an  application  to  scorpion  stings 
and  ulcers;  he  also  states  that  it  is  an  ingredient  in  warm 
plasters. 

Herodotus  (4,  71)  notices  it  as  an  aromatic  plant  used  by 
the  Scythians  for  embalming.  Kvtcapov  is  mentioned  in  the 
Iliad  (21,  351)  and  Odyssey  (4,  608)  and  by  Theophrastus  in 
his  fourth  book ;  it  appears  to  have  been  a  favourite  food  of 
horses.  Pliny  (21, 18)  calls  it  Juncus  t)Hangulari8  or  angulonus  ; 
it  is  also  probably  the  Juncus  of  Gelsus  (3,  21),  mentioned  as 
an  ingredient  in  a  diuretic  medicine  for  dropsy,  although  he 
calls  it  Juncus  quadratus. 

Description. — Culms  erect,  1—2  feet,  triangular,  with 
rounded  angles ;  leaves  radical ;  sheatbing  shorter  than  the 
culms;  root  tuberous,  tubers  often  crowded  together,  size  of 
filberts,  brown  or  black  externally,  white  internally,  odonr  like 
that  of  Aoorus ;  umbels  terminal,  compound ;  involucre  3-leaved, 
unequal;  spikes  linear,  sub-sessile.  Often  a  troublesome  weed 
in  cultivated  ground. 
HI— 70 
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CYPERUS  SCARIOSUS,  B  Br. 

Fig — C.  B'  Clarke,  Linn.  Soc.  Journ.  zxi,,  169. 
Hab. — Damp  places  in  Bengal.     The  tubers. 

.  Vemacuiar. — N^gar-motha  {Hind.y  (j/uz.),  Nagar-mutha 
{Beng,),  Lavfila,  N^ar-motha  (Mar.),  Muttah-kach  (TanK)^ 
Kola-tunga-muste  (TeL),  Konnari  {Can,). 

History,  Uses,  &C.— This  plant  produces  the  aromatic 
tubers  which  have  long  been  in  use  in  Hindu  medicine  and 
perfumery  under  the  Sanskrit  name  of  Nagar-mustaka ;  they 
are  considered  to  have  the  same  medicinal  properties  as  those 
of  C.  rotundus.  Arabian  and  Persian  writers  mention  thia 
Indian  Cyperus,  but  consider  it  to  be  inferior  to  0,  rotundm. 
In  the  Conoan,  Nagarmoth,  Solamim  indicum,  Tinoapora 
cordifolia,  Ginger  and  Emblic  myrobalans,  of  each  2  tolfis^  are 
powdered  and  divided  into  5  parts,  and  one  part  taken  daily 
in  decoction  with  a  little  honey  and  long  pepper  as  a  febrifuge. 
Several  other  prescriptions  of  a  similar  nature  are  used  in  fever, 
and  will  be  found  in  the  Wanatish&di  Prakaska.  In  dysentery, 
Nagarmoth,  Mocharas,  Lodhra,  Daitiphul  ( Woodfordia  floribunda 
flowers),  unripe  Bael  fruit,  and  the  seeds  of  Holarrhena 
antidysenterica  are  ground  with  whey  and  molasses  and  given 
in  6  massa  doses.  In  famine  seasons  Ndgarmoth  has  proved 
a  valuable  resource  to  the  poor. 

Description. — The  ovoid  tubers  of  this  plant  arc  developed 
upon  a  thin  underground  stem,  and  are  simple  or  branched, 
generally  about  2  inches  long  and  ^  an  inch  in  diameter ;  the 
external  surface  is  marked  by  a  number  of  annular  ridges,  and  is 
almost  concealed  by  the  remains  of  leaves;  when  these  are 
removed,  the  colour  of  the  tuber  is  a  deep  brown ;  a  few  wiry 
rootlets  arise  from  its  under  surface,  and  at  the  lower  end  is  a 
portion  of  the  underground  stem.  The  substance  of  the  tuber 
is  hard  and  of  a  reddish  colour ;  it  is  divided  into  a  central  and 
cortical  portion,  the  latter  being  of  a  darker  colour.  The  odour 
is  strongly  aromatic  like  Acorus,  but  somewhat  terebinthinate. 
The  plant  is  aquatic  and  grows  in  the  Concan  in  ponds  and 
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ditches  along  with  Scityus  subulatus,  Vahl. ;  both  plants  are 
called  Lavfla  in  Marathi,  a  name  which  appears  to  be  equiva- 
lent to  the  English  Euah. 

MicTMcopic  structure, — The  outermost  layer  of  the  cortical 
portion  is  composed  of  large  bundles  of  reddish-brown  stonj 
cellsy  separated  from  one  another  by  interspaces ;  within  it  are 
from  6  to  8  rows  of  very  thick-walled,  empty  cells  ^  next  a  tissue 
of  thick-walled  cells^  most  of  them  full  of  large  starch  granules^ 
but  some  containing  essential  oil  and  probably  resinous  matter. 
The  central  portion  of  the  tuber  is  separated  from  the  cortical 
by  a  single  row  of  small  yellow  stone  cells ;  it  is  composed  of 
thick-walled  cells  full  of  starch  like  those  in  the  cortical  por- 
tioUy  but  differs  from  it,  inasmuch  as  many  of  the  cells  contain 
red  colouring  matter.  Large  vascular  bundles  abound  in  the 
root,  some  of  them  are  surrounded  by  a  layer  of  stony  cells. 

Commerce, — Two  kinds  of  Ndgarmoth  are  met  with  in  this 
market— Surat  and  Kattiawar;  the  first  is  heavier  and  more 
aromatic  than  the  second.  Value — Surat,  Rs.  2  per  maund  of 
37^  lbs. ;  Kattiawar,  Rs.  1  J.  The  Surat  Nfigarmoth  is  probably 
obtained  from  Bdjputana,  where  the  plant  is  common  in  tanks, 

Scirpus  KySOOr,  Rojcb.  Vem. — Blaslrd  {Hind,), 
Kachara  {Bomb,),  The  tuberous  root  found  in  tanks,  about  the 
size  of  a  nutmeg,  and  of  a  black  colour  externally,  has  astringent 
properties,  and  is  given  in  diarrhoea  and  vomiting. 

We  have  met  with  two  other  species  of  Cyperus,  yielding 
edible  tubers.  The  one,  called  "Thegi"  in  Guzrathi,  is 
probably  C,  bulboitus.  It  grows  in  the  sand  on  the  coast  of 
Kattiawar,  and  is  tised  as  a  bread-stuff  at  all  times,  and  was  of 
much  valve  in  the  last  famine.  The  tubers  are  ovoid  and 
pointed,  about  |  of  an  inch  in  length,  homy  and  translucent, 
brittle  when  dry  and  farinaceous  when  powdered.  The  other 
is  called  *'  Pudhya  "  in  Marathi ;  it  grows  in  salt  rice-fields,  and 
is  eaten  in  the  Southern  Concan.  The  tubers  are  half  an  inch 
or  a  little  more  in  length,  surface  brown,  with  the  remains  of 
membranaceous  sheaths  arising  from  four  transverse  rings, 
hardy  white  and  mealv  within. 
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The  analyses  of  these  tubers  gave  the  following  results : 

Thegi.  Pudhya. 

Fat -73  -65 

Sugar,  £c.  (spirit  extract)    ...       '82  1*64 

Gum  and  carbohydrates   9*00  5*69 

Albuminous  matter  6-68  8-68 

Starch 6299  6624 

Fibre  678  4-51 

Ash 3-60  206 

Moisture    10-40  10-53 

100-00  100-00 


The  amount  of  nitrogen  in  the  first  was  1*07  per  cent,  and  in 
the  second  1-39  per  cent.  There  were  traces  of  an  alkaloid  in 
both  tubers. 

KYLLINGIA  MONOCEPHALA,  Linn. 

Fig. — Bheede,  Hort  Mai.  xii.,  t.  53  ;  Rumph.  Amb.  ri.,  8, 
/.  2;Bo«/.  Or.,  13,  ^.  4,/ 4. 

KYLLINGIA  TRICEPS,  Linn. 
Fig.—Bheede,  Sort.  Mai.  xii.,  U  52. 
Hab. — Throughout  the  Peninsula  of  India.     The  roots- 

Vernacular, — Nirbisi  {Hind.),  Sveta-goth6bi,  Nirbishi 
(Beng.)^  Mottenga,  Pee-mottenga  [MaL),  Musta  {Mar.)* 

History,  Uses,  &C. — These  plants  are  the  Nirvisha  of 
Sanskrit  medical  writers,  who  describe  them  as  antidotal  to 
certain  poisons.  Bheede  describes  K  triceps  and  K.  mono- 
eephala  as  having  similar  properties,  and  states  that  the  former 
plant  is  called  Coquinha  by  the  Portuguese.  In  Malabar  a 
decoction  of  the  roots  is  used  to  relieve  thirst  in  fevers  and 
diabetes,  and  oil  boiled  on  the  roots  to  relieve  pruritus  of  the 
skin.  He  also  states  that  they  distil  an  oil  from  the  roots, 
which  is  of  a  dark  yellowish-green  colour,  pleasant  odour  and 
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pungent  taste,  and  which  is  used  for  the  same  purposes  as  the 
decoction  and  to  promote  the  action  of  the  liver. 

Irring  states  that  K.  manocephala  is  used  at  Ajmere  as  an 
antidote  like  zedoary,  and  Roxburgh  notices  its  use  as  an  anti- 
dote in  Bengal. 

These  plants  have  the  odour,  and  apparently  all  the  qualities, 
of  Cyperus  rotundus. 

Description. — The  roots  are  creeping,  those  of  K.  triceps 
bear  tubers.  The  culms  are  erect  and  triangular,  leafy  at  the 
base.  The  leaves  membranaceous,  flat  towards  the  apex,  ciliated 
with  minute  bristles  on  the  margin  and  keel.  The  flower-heads 
of  K.  manocephala  are  solitary,  globose,  dense  and  white ;  whilst 
those  of  K.  triceps  consist  of  from  3  to  6  spikes,  one  of  which  is 
much  larger  than  the  rest.  The  involucres  are  3  to  4  leaved, 
unequal,  the  longest  leaf  as  long  as  the  culm. 

GRAMINEiE. 

ANDROPOGON  SCHCENANTHUS,  Linn. 

Fig.— Boyfe,  ///.,  L  97;  THn.  8p.  Or.  m.,  t.  327.  Rusa 
grass,  Ginger  grass  {Eng.),  Scheenanthe  des  Tndes  (J^.)- 

Hab. — Indian  Peninsula,  Western  Ghauts,  extending  spar- 
ingly to  the  coast.    The  essential  oil. 

Vernacular. — Sugandha  tob&,  Bus£,  Gandhis,  Gandhbel,  Mir- 
chiya  gandh  {Hind.,  Onz.),  Agiy^-ghas,  Gandha-bena  (Beng.), 
Sugandhirohisha,  Bohishe-gavat  (Mar.'jf  Parimalada-ganjani 
(Can.),  Sakanard-pill6  (Tarn.). 

History,  UseSf  &C. — This  grass  is  the  Bhustrina  or 
Bhutrina  '^  earth  grass  *'  of  the  Baja  Nirghanta,  and  is  also 
known  as  Bohisha  in  Sanskrit.  Among  the  synonyms  which 
it  bears,  we  may  mention  Gandha-kh^  and  Ghmdha^trina 
''odorous  grass,"  8u-rasa  "well  flavoured,"  and  Sn-gandha 
''having  an  agreeable  odour."  It  is  described  as  aromatic 
and  stimulant  and  useful  in  bilious  and  phlegmatic  affections* 
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Mahometan  writers  upon  Indian  Materia  Medica  confound 
A.  Schmnanthus  with  Izkhir  (4.  laniger),  and  Mir  Muhammad 
Husain  gives  Rus  as  an  Indian  name  for  Izkhir;  he  also  men- 
tions several  other  Indian  names,  such  as  Gandhis,  Gandhbel, 
&c.»  showing  that  he  was  well  acquainted  with  Edsa  grass. 
The  author  of  the  Tuhfat'el'muminin  mentions  a  distilled  water 
prepared  from  Izkhir,  and  also  an  oil  made  by  macerating  the 
grass  in  sweet  oil  exposed  to  the  sun  ;  it  is  therefore  probable 
that  in  his  time  (1669)  the  essential  oil  was  not  made  from 
A,  SchtBtianthus.  The  industry  probably  commenced  in  the 
18th  century  whilst  Khandesh  was  in  a  flourishing  condition 
under  its  Mahometan  rulers. 

A.  Schmnanthus  was  first  brought  to  the  notice  of  Europeans 
by  General  Martin,  who  collected  the  seeds  in  the  Balaghat, 
during  the  war  with  Tippu  Sultan,  and  cultivated  the  plant  at 
Lucknow,  whence  he  sent  seeds  to  Roxburgh,  in  Calcutta.  The 
first  mention  of  the  oil  is  by  Maxwell  in  1825  (Calcutta  Med. 
Phys,  Trans.  ^  i.,  p.  367) ;  it  was  afterwards  described  by  Forsyth, 
1827  (Ibid.,  iii.,  p.  213).  The  A.  Nardm  of  AinsHe,  which  he 
calls  ginger  or  spice  grass,  is  doubtless  the  same  plant ;  he  notices 
its  use  in  infusion  as  a  stomachic,  and  states  that  an  essential  oil 
is  prepared  from  it  which  is  useful  in  rheumatism. 

Preparation  of  the  oiL — The  oil  distillers  in  Khandesh  call  the 
grass  Motit/a,  when  the  inflorescence  is  young  and  of  a  bluish- 
white  colour ;  after  it  has  ripened  and  become  red,  it  is  called 
Sonfiya*  The  oil  obtained  from  it  in  the  first  condition  has  a 
more  delicate  odour  than  that  obtained  from  the  ripened  grass. 
The  Motiya  oil  is  usually  mixed  with  the  sepond  kind,  which 
by  itself  would  not  fetch  a  good  price  in  the  European  market. 
The  grass  grows  freely,  though  not  very  widely,  on  open  hill- 
sides in  West  Khandesh,  especially  in  Akr£ni.  The  original 
seat  of  the  manufacture  was  Pimpalner,  but  as  the  oil  is  in 
great  demand,  the  manufacture  has  of  late  spread  to  Nandurbir^ 
Shahada,  and  Taloda.     The  makers  are  Musalmans,  who,  at  the 

*  We  are  indebted  to  Mr.  A.  Lucas,  Assistant  Collector,  Khandesh,  for 
specimens  of  the  Motiya  and  Sonfiya  grasses  from  the  distilling  districts. 
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close  of  the  rains,  about  September,  wheo  the  grass  is  ripening, 
buy  it  from  the  Bhils,  stack  it,  and  set  furnaces  at  the  sides  of 
brooks  where  wood  and  water  are  plentiful.  A  large  pit,  four 
feet  long  by  two  wide  and  two  and  a  half  deep,  is  dug,  and  a 
furnace  {chula)  prepared.  On  this  furnace  is  placed  a  copper 
or  iron  caldron,  large  enough  to  hold  from  30  to  50  pots  of 
water.  After  pouring  in  some  water,  the  caldron  is  filled  to 
the  brim  with  chopped  grass,  and  a  little  more  water  is  added. 
The  mouth  of  the  caldron  is  carefully  closed  with  an  iron  or 
copper  plate,  made  fast  with  wheat  dough.  From  a  hole  in  this 
lid,  a  bamboo  tube,  wrapped  in  a  piece  of  cloth,  plastered  with 
the  flour  of  Udid  (Phaaeolus  Mungo,  Linn.,  black  var.)^  and 
bound  with  ropes,  passes  into  a  second  closed  caldron,  sunk  to 
the  neck  in  running  water.  The  steam  from  the  grass  is  con- 
densed in  the  second  caldron,  which,  when  full,  begins  to  shake. 
The  tube  is  then  skilfully  removed,  and  the  contents  of  the 
caldron  poured  into  a  third  similar  vessel  and  stirred.  Then  the 
oil  begins  to  appear  on  the  surface,  and  is  slowly  skimmed  off. 
The  distillate  is  returned  with  fresh  grass  to  the  still.  In 
1879-80  the  number  of  stills  was  197,  producing  about  71  cwts. 
of  oil.  More  than  100  stills  are  worked  inNandurb&r  alone,  and 
the  increase  of  the  manufacture  is  prevented  only  by  the 
scarcity  of  the  grass.  The  oil  is  packed  in  skins,  and  sent  on 
bullock  back  over  the  Kundaib&ri  Pass  to  Surat,  and  by  Dhulia 
and  Manmad  to  Bombay. 

We  are  assured  by  the  Bombay  dealers  that  all  the  oil  of 
commerce  is  more  or  less  adulterated  ;  and  a  comparison  of  the 
commercial  article  with  some  oil  distilled  by  one  of  us  supports 
this  statement ;  the  adulteration  is  said  to  be  practised  by  the 
distillers,  who,  we  are  informed,  are  regularly  supplied  with  oil 
of  turpentine  from  Bombay.  373  lbs.  of  grass  received  from 
Khandesh  and  submitted  to  distillation  under  our  own  superin- 
tendence in  Bombay  yielded  1  lb.  5^  ozs.  of  oil.  Portions  of 
this  oil  were  mixed  with  oils  of  turpentine,  groundnut,  rape, 
and  linseed ;  with  all  three  it  formed  a  milky  or  turbid  mixture, 
but  the  two  first,  after  standing  for  some  days,  became  perfectly 
bright.  We  are  informed  that  formerly  it   was  the  custom  to 
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adulterate  with  groundnut  oil,  but  that  turpentine  is  now  used, 
as  it  cannot  be  detected  by  the  evaporation  test. 

The  use  to  which  Rasa  oil  is  put  in  Turkey,  to  which  country 
it  is  principally  exported,  via  Egypt  and  the  Red  Sea  ports,  from 
Bombay,  was  first  explained  by  Hanbury  {N.  Repert.  /.  Pharm., 
viii.,  365),  and  in  Phxirmacographia  we  find  the  following 
interesting  statement : — **  No  drug  is  more  subject  than  attar  of 
rose  to  adulteration,  which  is  principally  effected  by  the  addition 
of  the  volatile  oil  of  an  Indian  grass,  Andropogon  Schoenanthus,  L. 
This  oil,  which  is  cfdled  in  Turkish  Idris  yaghi,  *  and  also 
Entershah,  and  is  more  or  less  known  to  Europeans  as  Oera- 
nium  ail,  is  imported  into  Turkey  for  this  express  purpose,  and 
even  submitted  to  a  sort  of  purification  before  being  used.f  It 
was  formerly  added  to  the  attar  only  in  Constantinople,  but 
now  the  mixing  takes  place  at  the  seat  of  the  manufacture.  It 
is  said  that  in  many  places  the  roses  are  absolutely  sprinkled 
with  it  before  being  placed  in  the  still/' 

Description. — Root  perennial, with  long  wiry  fibres ;  culms 
erect,  from  3  to  6  feet  high,  often  ramous,  smooth,  filled  with  a 
spongy  pith ;  leaves  very  long,  tapering  to  a  very  fine  point, 
smooth  in  every  part,  and  of  a  soft  delicate  texture ;  sheaths, 
shorter  than  the  joints  on  full-grown  plants,  with  a  membrana- 
ceous stipulary  process  at  the  mouth ;  panicles  linear,  subsecund ; 
spikelets  paired,  but  with  only  three  joints  ;  flowers  also  paired, 
one-awned,  hermaphrodite  and  sessile,  the  other,  awnless, 
male  and  pedicelled,  the  terminal  florets  are  three,  one 
hermaphrodite,  sessile  and  awned,  the  other  two  male,  pedicelled, 
and  awnless. 

Hermaphrodite  calyx  one-flowered,  two-valved,  base  girt  with 
wool,  as  is  also  the  rachis  and  proper  pedicels ;  corol  one-valved, 

*U*,J^f  izris,  pronounced  idris  by  the  4rab8,  is  a  Persian  word,  and  is 
eiplained  in  the  Burhdn  hs  a  kind  of  wild  mallow  which  the  Greeks  call  Aluba 
and  the  Arabs  ^\jj ^^ai^  (shahm-el-maraj).  If  a  decoction  of  it  with 
▼inegar  and  oil  is  rubbed  on  the  limbs  it  protects  against  venomous  bites.  It 
is  perhaps  Paoonia  odorata  or  some  other  odoriferous  plant  belonging  to  the 
Malvaoeae. 

tFor  particulars,  see  Baur  (p.  262,  note  3). 
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a  long  black  awn  occupies  the  plape  of  the  other,  which  has 
two  small  filameiits  at  its  base;  nectary  two  minute  leaflets 
embracing  the  germ  laterally ;  stamens,  pistil,  and  seed  as  in 
the  genus. 

Male  calyx  as  in  the  hermaphrodite;  corol  one-valved;  nectary 
and  stamens  as  in  the  hermaphrodite,  no  pistiU  {Roxburgh,) 

The  oil  of  A.  Schienanthua  distilled  by  one  of  us  was  dex- 
trogyre,  the  ray  being  rotated  39**  to  the  right  by  a  column  of 
100  mm.,  and  78^  by  one  of  200  mm.  Some  samples  of  the 
commercial  oil  rotated  the  ray  about  13°  to  the  right,  and 
others  had  little  or  no  effect  upon  it.  The  colour  of  the  genuine 
oil  was  that  of  pale  sherry ;  the  commercial  samples  were  more 
highly  ooloured*  The  odour  at  first  resembles  that  of  the  rose, 
but  there  is  a  persistent  and  terebicthinate  after-flavour  which 
is  not  agreeable. 

The  taste  is  pungent  and  agreeable,  approaching  that  of 
ginger. 

Chemical  composition. — The  oil  of  this  grass,  which  has  been 
named  Geranioi  (O'^H'^O),  is  an  alcohol  belonging  to  the 
series  CH^ — '^O.  The  two  samples  examined  by  F.  W, 
Semmler  {Ber.  d.  2>.  Chem,  Gtfs.,  23,  1098),  which  yielded  90 
per  cent,  of  geraniol,  must  have  been  adulterated,  as  they  turned 
a  ray  of  polarised  light  20°  to  the  left,  whereas  the  genuine 
oil  distilled  by  one  of  us  was  strongly  dextrogyre.  Geraniol, 
which  occurs  also  in  Pelargonium  Badtda^  Alton,  has  a  fragrant 
odour  of  roses,  and  is  miscible  iirith  alcohol  and  ether;  the 
boiling  point  at  17  mm.  pressure  is  120^*5 — 122°'5,  and  the 
refraction  48'71.  With  calcium  chloride  at  50°  it  forms  a 
crystaUine  compound  (0*®H*^)  Ca  CP,  decomposed  by  water 
and  slowly  oxidised  by  air.  Potash-fusion  forms  isovaleric 
acid.  Neutral  aqueous  E'MnO*  forms  acetic  and  isovaleric 
acids.  Even  boiling  baryta- water  slowly  forms  isovaleric  acid. 
Chromic  acid  mixture  forms  citral  {Semmler),  UNO*  forms 
nitrobenzene,  HCy,  oxalic  acid,  and  a  resin»  but  no  camphoric 
aeid.  (Beikiein  Ckemie,  iii.,  265  ;  Wafh*  Diet.  C/i^m.,  2nd  Ed., 
ii.,  p,  609  ;  J5^r.  v.  Schimmd  Sf  Co.,  April  18f)l,  p.  37.) 
III.— 71 
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In  medieval  I^rope  it  was  officinal  under  the  names  of 
Seho&nanthttSy  Squinauthus,  and  Juneu»  odoratus^  and  was  also 
knovrn  as  Foenum  rel  stramen  cameloruro  ^'  earners  hay  or 
straw,"  from  its  being  the  principle  food  of  camels  in  the 
deserts  between  Sjria  and  Eg}T)t.  In  Arabia,  under  the  name 
of  g/wHiifi,  the  powdered  grass  is  still  used  as  a  perfume  for 
the  bath. 

Description. — This  grass  >s  distinguished  by  its  simple 
rhizome,  short  thick  tuft  of  radical  leaves,  and  lanigerous  calyx. 
The  odour  is  like  that  of  oil  of  Rhodium ;  the  taste  aromatic, 
bitter,  and  somewhat  acrid. 

C/iemical  composition. — From  56  lbs.  of  the  dry  grass 
purchased  in  the  bazar  we  obtained  the  large  yield  of  Sf  ozs. 
of  essential  oil ;  it  had  a  specific  gravity  of  "905  at  85^  F.,  and 
rotated  a  ray  of  polarized  light  8'0  degrees  to  the  left  in 
column  200  mm.  long.  The  colour  was  that  of  pale  sherr}\ 
According  to  Schimmel  &  Co.,  the  essential  oil  reminds  one  of 
the  odour  of  Elemi  oil.  Its  sp,  gr.  is  '915,  the  optical  rotation 
+34*"  38'.  It  boils  between  370^  and  250^,  and  contains 
phellandrene  {Bericht  ton  Sehimniel  8f  Co.,  April,  1892). 

ANDROPOGON  CITRATUS,  DO. 

Fig.—  Wall  PI.  As.  Bar.  m.,  t.  280  ;  Rheede,  Sort.  Mai. 
x:i,,  t.  72.     Lemon  grass  (Eng.),  Chiendent-citron  (i^.). 

Hab. — Eastern  Archipelago?  Cultivated  throughout 
India.    The  herb  and  oil. 

Vernacular. — Agya-ghas,  Agin-ghfo  (fftwrf.),  Gandha-bena 
(Beng.),  Hirva-chaha,  Olen-chaha  (Afar.),  Lili-chahe,  Nili- 
chahe  (Gwr.),  V6shana-puDa  (Tam.)^  iN'imiDa-gaddi,  Oiippa- 
gaddi  {Teh),  Vasana-puUa,  Sambhira-pulla  (Jfa/.),  Purvili- 
hullu  Visane-hullu  (Cflw.),  Pengrima  (Cing.). 

History,  Uses,  &C. — This  grass  is  not  mentioned  to 
our  knowledge  by  any  of  the  Hindu  or  Mahometan  writers 
upon  Indian  medicinal  plants.  It  was  observed  by  Van  Hheede 
early  in  the  17th  century  as  an  established  and  well-knowu 
cultivated  plant,  and  it  is  not  improbable  that  Hindu  colonists 
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returning  from  Java  may  have  introduced  it.  The  Hindus 
colonized  that  island  in  the  5th  century,  and  in  the  7th  century 
there  was  much  intercourse  between  the  mother-country  and 
the  colony.  In  Java  the  grass  is  called  Sireh ;  it  was  known 
to  Rumphius  and  other  early  writers  on  the  natural  history  of 
the  East,  and  in  1717  an  oil  distilled  from  it  in  Amboyna  was 
known  as  a  curiosity.  (Ephem.  Nat.  Ourios.^  cent,  v — vi., 
Appendix  167,  quoted  in  Pharmacographia.)  Lemon-grass  oil 
is  mentioned  by  Roxburgh  in  1820  as  being  distilled  in  the 
Moluccas,  and  it  was  first  imported  into  London  about  the  year 
1832.  An  infusion  of  the  fresh  herb  is  a  favorite  native 
remedy  in  India  as  a  diaphoretic  and  stimulant  in  catarrh  and 
febrile. conditions,  and  also  in  the  congestive  and  neuralgic 
forms  of  dysmenorrhoea.  The  oil  is  used  as  a  carminative  and 
as  an  application  in  chronic  rheumatism.  The  oil  has  been 
made  official  in  the  Pharmacopceia  of  India.  Dr.  Waring,  in 
the  appendix  to  this  work,  records  a  high  testimony  in  its 
favour  both  as  an  external  application  in  rheumatism  and  in 
other  painful  affections,  and  as  a  stimulant  and  diaphoretic 
internally.  He  states  that  amongst  the  half-castes  of  South 
India  it  is  one  of  their  most  highly  esteemed  remedies  in 
cholera.  In  infusion  the  leaves  are  often  combined  with  tea, 
mint,  or  black  pepper.  The  oil  is  distilled  in  rude  stills  at  the 
Western  base  of  the  hills  in  Travancore,  from  Anjengo 
northwards.  The  grass  is  burnt  at  the  end  of  the  dry 
weather.  In  Europe  the  oil  is  now  a  well-known  article  of 
commerce  under  the  names  of  Lemon-grass  oil,  Oil  of  Verbena, 
and  Indian  Melissa  oil.  It  is  employed  as  an  ingredient  in 
perfumes,  such  as  Eau  de  Cologne,  and  for  scenting  soaps, 
and  also  for  adulterating  the  "  true  Verbena  oil "  obtained 
from  Lippia  ctttiodora  in  Spain. 

Description. — Root  perennial,  young  propagating- 
shoots  issue  from  the  axils  of  the  leaves  that  surround  a  short, 
subligneous  leaf-bearing  culm.  Culms  from  5  to  7  feet  high, 
erect,  simple,  smooth^  about  as  thick  as  a  goose-quill.  Leaves 
many,  near  the  root  bifarious,  few  on  the  upper  part  of  the 
culm,  of  a  soft  texture^  pale-green  colour,  slightly  scabrous  on 
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the  margins,  otherwise  smootli ;  from  3  to  4  feet  long,  including 
their  sheaths,  and  about  f  of  an  inch  broad.  Floral  leaves 
small.  Panicle  linear,  a  little  bent  to  one  side,  composed  of 
many  fascicles  of  spikes  that  are  both  terminal  and  form  the 
exterior  axils.  Spikes  generally  paired  on  a  common  peduncle, 
with  a  common  boat- like  spathe,  or  involucre  at  the  division; 
each  has  also  its  proper  pedicel,  and  both  spathe-shaped. 
Kachis  articulated,  much  waved,  hairy.  Flowers  in  pairs, 
one  hermaphrodite  and  sessile,  the  other  male  and  pedicelled; 
the  last  hermaphrodite  flower  of  each  spike  has  two  males; 
below  there  is  only  one  male,  as  the  rachis  occupies  the  space 
of  the  other.  Hermaphrodite  flowers  sessile.  Glume  girt  at 
the  base  with  wool.  Corol  2-valved,  awnless.  Nectary,  two, 
broad,  short,  wedge-formed,  obliquely  lobed,  crenulated  bodies 
embrace  the  insertion  of  the  filaments  and  the  forepart  of  the 
germ.  Male  flowers  pedicelled,  calyx,  glumes  as  in  the 
hermaphrodite  ones.  Corol  1-valved,  awnless.  Nectary  as  in 
the  hermaphrodite,  stamens  three.  This  grass  flowers  in  the 
rains,  but  rarely. 

Chemical  composition* — The  most  interesting  constituent  of 
this  oil  is  Citrai,  which  has  been  examined  by  J.  W.  Semmler 
iBer.  d.  Deutsch.  Chem.  Ges.,  23,  3556,  and  24,  203).  This 
author  found  that  the  aldehyde  C'°H*^0,  obtained  by  the 
oxidation  of  geraniol  with  chromic  acid  mixture,  is  identical  with 
the  citral  of  oil  of  lemons.  By  further  oxidation  with  argentic 
oxide  he  prepared  Qeranic  acid^  C^^H'^O*,  a  limpid  oil,  and  by 
treating  citral  with  acid  sulphate  of  potassium,  Cytnol  was 
formed,  a  molecule  of  water  splitting  off. 

Up  to  the  present  time  citral  has  been  found  by  Messrs. 
Schimmel  &  Co.  in  the  following  essential  oils : — 

Lemon  oil  from     Cittnis  Limonum, 

Limetta  oil  „        Oitrus  Limetta. 

Mandarine  oil  ,,        Citt^us  Madurenm, 

Lemon  grass  oil  „        Andropogon  citratus. 

Eucalyptus  oil  „       Eucalyptus  Staigeriana, 

Backhousia  oil  „       Backhovsia  citrwdora, 

Citronella  fruit  oil     „       Tetranthet^a  citraia. 
Japan  pepper  oil        „       Zant^wxyloit  piperitum. 
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Camineree. — The  oil  is  largely  exported  from  Singapore  and 
Ceylon,  where  the  grass  is  cultivated.  The  shipments  from  the 
Malabar  Coast  during  the  last  four  years  were  as  follows: — 
1887,  943  cases;  1888,  1,678  cases;  1889,  979  cases;  1890, 
1,610  cases.  The  exports  from  Cochin  have  risen  from  228  cases 
in  1884  to  2,387  cases  in  1889  and  1,917  cases  in  1890.  A  case 
contains  12  bottles  of  oil,  and  is  priced  at  Bs.  18^.  A  bottle  is 
guaranteed  to  hold  28  oimces  of  oiL 

ANDROPOGON  NARDUS,  Linn. 
Fig. — Bentl.  and  Trim,,  t.  297.     Citronelle  grass  (Eng.). 

Hab. — Ceylon,  Travancore,  cultivated  at  Singapore. 
The  essential  oil. 

Vernacular. — Maana  {Cing.), 

History,  Uses,  &C. — This  grass  is  considered  by  some 
botanists  to  be  the  wild  form  of  A.  citratus.  Other  grasses 
closely  allied  to  it  are  A.  Khasianus,  Munro,  growing  in  Silhet, 
and  A.  distanSj  Nees,  growing  in  the  North- West  Provinces 
and  in  parts  of  the  Bombay  Presidency,  but  no  oil  has  ever 
been  distilled  from  these  species^  nor  do  they  appear  to  be  used 
medicinally  by  the  natives. 

A.  Nardus  is  not  mentioned  in  any  Sanskrit  medical  work^ 
nor  do  the  Arabian  and  Persian  medical  writers  notice  it.  It 
owes  the  name  Nardm  to  its  having  been  confounded  with 
A.  lanigeVy  which  was  named  ^p^^  by  the  Greeks  who  invaded 
India.  At  the  present  time  it  is  only  known  in  Southern  India 
and  Ceylon,  and  the  Hindi  names  which  have  been  ascribed  to 
it  in  the'  Diet*  Econ,  Prod*  of  India  properly  belong  to 
A.  Schcenanthus  or  A,  citratu^. 

Description.  — A  large  perennial  herb^  with  a  long 
slightly  branched,  partly  aerial  rhizome,  reaching  J  inch  in 
diameter,  and  strongly  ringed  with  the  closely-placed  scars  of 
the  leaf-sheaths,  the  remains  of  which  persist  on  the  upper 
portion,  and  giving  off  numerous  tough  root  fibres.  Stem 
reaching  6  feet  or  more  high,  erect,  stout,  cylindrical,  solid, 
smooth  and  shining,  partially  concealed  by  the  leaf-sheaths, 
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scarcely  thickened  at  the  nodes,  which  are  approximated  below, 
but  widely  separated  above,  flat  or  channelled  on  one  side  in 
the  upper  portion.     Leaves  very  large  and  long,  numerous, 
erect,  lower  ones  sometimes  reduced  to  their  sheaths ;  sheaths 
thick  and  strong,  about  6  inches  long,  closely  but  not  entirely 
enveloping  the  stem^  quite  smooth,  striate ;  ligule  short,  brown, 
laciniate^  scarious ;  blade  about  2  feet  long,  linear,  very  much 
attenuated  at  the  apex,  tapering  below,  minutely  denticulate 
with   forward  points    on  the  edges,  smooth  on  both  surfaces, 
pale   somewhat    glaucous   green,   lighter  beneath.     Spikelets 
very    small,    arranged    in    couples,   one-stalked,    containing 
one   male  flower,  the  other  sessile,  with  one  hermaphrodite 
and    often  one  barren   flower;  the    couples,   to   the   number 
of  3  or  4,  articulated  on  alternate  sides  of  a    short,  flattened, 
jointed    rachis    clothed    along  the    edges    with    long  white 
silky    hairs   tufted  beneath   the   spikelets,  forming  a    short 
acute  spike  about  i — }  inch  long;   the   spikes    arranged  in 
pairs  on  a  common  slender  stalk,  at  the  bent  basal  node  of 
which  is  a  large,  erect,  acute,  leafy,  striate,  orange-red,  shining 
bract,  scarious  at  the  edges,  which  encloses  the  pairs  of  spikes 
before  expansion ;  the  pairs  of  spikes  very  numerous,  placed  on 
the  somewhat  zic-zac,  elongated,  smooth,  slender,  erect,  flattened 
branches   of  elongated  panicles,    which   come  ofE  in  clusters 
from  the  axils  of  the  upper  leaves,  the  whole  forming  a  very 
large  tufted,  elongated  somewhat  drooping  inflorescence,  often 
2  feet  or  more  in  length ;  glumes  nearly  equal,  acuminate,  mem- 
branous, smooth,  purplish,  boat-shaped,  the  lower  one  of  the 
sessile  spikelet  flattened  on  the  back  against  the  rachis  and  with- 
out a  mid- rib,  those  of  the  stalked  spikelets  with  several  parallel 
strong  veins ;  pales  of  the  lower  spikelet  2,  or  with   a   third 
representing  a  barren  flower,  very  unequal,   the   lower    very 
small,  deeply  bifid  with  two  long  cusps,  from  between  which  comes 
off  a  long,  slender,  slightly  kneed  purple  awn,  about  twice  the 
length  of  the  glumes,  and  projecting  considerably  beyond  the 
spikelet,  the  upper  much  larger,   acute  but  without  an   awn, 
very  delicate  and  membranous,  without  veins ;  in  the  flower  of 
the  upper  spikelet  there  is  but  a  single  membranous  non-awned 
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pale.  Lodicules  2,  oblong,  truncate,  longer  than  the  ovary. 
Stamens  3,  anthers  purple.  Stigmas  2,  spreading,  protruded 
from  the  flower,  plumose,  bright  red -purple.  Fruit  not  united 
with  the  pales.  (Bentley  and  Trtmen. )  The  oil  is  of  a  pale  yellow 
colour  when  pure.  Mr.  J.  C.  TJmney  (Pharm.  Journ.,  Ap.  11, 
189],  p.  922)  has  shown  that  the  green  colour  of  the  commer- 
cial oil  is  due  to  the  presence  of  copper.  According  to  Messrs. 
Bchimmel,  the  sp.  gr.  should  not  fall  below  •895  at  15°C.  The 
oil  is  often  adulterated  with  petroleum. 

Chemical  composition. — E.  Kremers  {Proc.  Am.  Pharm.  Assoc.y 
1887,  p.  662)  found  the  oil  to  consist  of  an  aldehyde  {C'fl**0), 
a  terpene  (C*°H**),  an  isomer  of  borneol,  named  Citronellol, 
and  acetic  and  valeric  acids.  These  two  acids  are  said  to  be 
formed  through  the  oxidation  of  the  aldehyde  and  to  exist 
originally  in  combination  with  citronellol  as  a  compound  ether. 
T.  D.  Dodge  (Afn.  Chem.  Journ.y  1889,  p.  456)  obtained  some- 
what difEerent  results.  The  aldehyde,  isolated  from  the  oil  by 
means  of  a  concentrated  solution  of  sodium  bisulphite,  accord- 
ing to  Kremers  is  C'H**0,  while  Dodge  obtained  results  corre- 
sponding to  C*°H*^0,  and  names  the  compound  citronellic 
aldehyde.  By  the  action  of  P^O',  an  oily  product,  probably  a 
terpene,  was  obtained.  By  heating  the  dibromide  of  the 
aldehyde  the  distillate  contained  a  small  quantity  of  oil  having 
the  odour  of  cymene,  C'°H**,  thus  confirming  the  statement  of 
C.  R.  A.  Wright  (Journ.  Chem.  Soc,  1875,  p.  1).  Oxidation 
with  potassium  permanganate  yielded  a  mixture  of  fatty 
acids  smelling  strongly  of  valeric  acid.  A  portion  of  the  oil 
boiling  at  77^  C.  was  probably  a  terpene.  The  portion  boiling 
at  222®  C,  probably  citronellyl  alcohol,  C*°H^°0,  the  same  as 
obtained  by  the  reduction  of  citronellic  aldehyde,  the  acetyl 
derivatives  of  both  having  the  same  characteristic  rose-like  odour. 
ANDROPOGON  ODORATUS,  Liehoa, 

Fig. — Journ.  Bombay  Nat.  Hist.  Soc.  iv.,  p.  188. 

{Jg^l), — ^Western  Ghauts,  extending  sparingly  to  the  coast. 
The  grass. 

VemoGular. — Vaidi-gavat,  Usadhana  {Mar.). 
Ill,— 7a 
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History,  Uses,  &C. — This  grass  is  not,  to  our  know- 
ledge, mentioned  by  Sanskrit  writers,  but  is  well  known  to  the 
peasantry  by  the  names  given  above,  which  signify  *'  physi- 
cian's grass  "  and  "  pungent  grass.'^  A.  odoratus  was  first 
observed  by  one  of  us  in  1875  as  a  grass  growing  sparingly  at 
Tanna,  near  Bombay,  and  used  by  the  natives  as  a  carminative 
in  the  bowel  complaints  of  children  (Mat,  Med.  of  Weste^m 
India,  IstEd.,  p.  693).  In  1889  this  grass  was  found  growing 
abundantly  at  Lanowli  on  the  Western  Ghauts  by  Mrs,  J.  C. 
Lisboa,  and  was  described  and  figured  in  the  Journal  of  the 
Bombay  Natural  History  Society,  We  have  since  distilled  the 
grass  and  obtained  from  it  an  essential  oil  having  at  first  an 
odour  recalling  that  of  cassia  and  rosemary,  but  afterwards  a 
strong  persistent  odour  of  oil  of  cassia.  Messrs.  Schimmel  &  Co. 
notice  the  odour  of  Pine  needle  oil  in  this  sample,  and  find 
the  sp.  gr.  to  be  '945. 

Description. — Root  as  in  A,  Schmnanthus.  Culm  erect, 
3 — 5  ft.  high,  sometimes  branching  from  the  lower  part, 
glabrous ;  nodes  long-bearded.  Leaves  lanceolate,  cordate  at 
the  base,  acute  or  acuminate,  with  a  few  long  hairs  ;  the  lower 
cauline  and  radicle  leaves  long,  the  upper  small,  but  their 
sheaths  very  long.  Ligula  small.  Spikes  numerous,  erect, 
branched,  pedicellate  (the  pedicel  of  the  lower  spikes  longer), 
and  congested  at  the  end  of  a  long  peduncle  without  a 
sheathing  bract  and  forming  an  erect,  dense,  ovoid  panicle. 
The  rachis,  pedicel,  and  the  spikes  covered  with  long  silky 
hairs.  Spikelets  nearly  two  lines  long,  of  a  purple  colour,  the 
sessile  and  the  pedicellate  nearly  similar  ;  outer  glume  of  the 
sessile  spikelet  rather  thin,  many -nerved,  somewhat  obtuse 
and  covered  with  long  silky  hairs,  with  a  pit  in  some  spikelets 
of  the  same  plant  and  absent  in  others  ;  second  glume  as  long 
as  the  first  or  a  little  longer,  but  broader,  thin,  and  keeled  ; 
third  glume  thinner  and  hyaline ;  fourth  glume,  smaller  or  an 
awn  i — 1  inch  long,  with  a  hermaphrodite  flower  at  the  end 
of  the  pedicel.  Pedicel  of  the  pedicellate  spikelet  covered 
with  white  hairs,  but  the  spikelet  almost  free  of  hairs.  Outer 
glume  stiff,  with  five  or  more  nerves,  not  prominent,  almost 
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obtuse;  second  glume  thinner,  with  three  nerves,  somewhat 
broader,  but  as  long  as  the  first ;  third  glume  hyaline,  smaller ; 
fourth  glume  very  small,  hyaline  or  none  ;  no  awn ;  at  the  top 
of  the  pedicel  three  stamens  not  well  formed  and  not  as  large 
as  in  the  hermaphrodite  flower.     (/.  C.  LMoa.) 

The  yield  of  oil  from  the  grass  was  equal  to  that  obtained 
from  A,  Schananthus ;  it  had  a  deep  sherry  colour,  a  specific 
gravity  of  '931  compared  to  an  equal  volume  of  water  at  84°  F., 
and  a  rotatory  power  of  — ^22-75  in  a  column  of  100  mm.  or 
(a)i>=  —24-43. 

ANDROPOGON  MURICATUS,  Retz, 

Fig,— Beauv.  Agr.,  t.  22.  Cuscus  (Eng.),  Vettiv^r  (Tatw.), 
Chiendent  des  Indes  (Fr,). 

Hab. — Coromandel,  Mysore,  Bengal,  Northern  India. 
The  roots. 

Vernacular. — Khas,  Bala,  Panni  (Hind.)^  Khaskhas,  Bena 
(Beng.),  Vdla,  Var61u  {Mar}),  Vdlo,  Khaskhas  (Ouz.),  Vettiv^r 
{Tarn.),  Vattiveru  (Tel),  Bclladv^ru  (Can,). 

History,  Uses,  &C. — The  root  of  this  grass,  which  is 
the  only  part  of  the  plant  having  aromatic  properties,  is 
described  in  the  Nighantas  under  the  name  of  TJsira,  and  bears 
among  other  synonyms  those  of  Virana,  Veni-midaka  "having 
braided  roots,"  Sugandhi-mulaka  ''having  sweet-smelling 
roots,"  Sita-midaka  "  having  cool  roots,"  &c.  It  is  considered 
to  be  cooling,  refrigerant  and  stomachic,  removing  bile  and 
phlegm,  and  useful  to  allay  thirst  in  fever  and  inflammatory 
affections.  An  infusion  is  used,  and  it  enters  into  the  com- 
position of  several  cooling  mixtures.  Sir  W.  Jones  suggests 
that  it  is  the  Mrin&la  mentioned  in  Kalidasa's  Sakuntaia^  but 
that  name  is  more  commonly  applied  to  the  leaf -stalk  of  the 
Lotus  than  to  the  roots  of  this  grass.  All  parts  of  the  Lotus  are 
renowned  for  their  cooling  properties,  and  the  use  of  the 
Water  Lily  for  Sakuntala's  complaint  appears  to  us  to  be  more 
poetical.     In  Vedic  times  the  ancient  Hindus  were  instructed 
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to  build  their  houses  in  a  place  where  the  Tirana  and  Kusa 
were  abundant,  and  on  some  copper- plate  inscriptions  dis- 
covered near  Etawah,  dated  A.D.  1103  and  1174,  this  plant  is 
mentioned  as  one  of  the  articles  upon  which  the  kings  of  Kanauj 
levied  imports  {Proc.  As.  Soc.  Bengal^  1873,  p.  161).  Externally 
it  is  used  in  a  variety  of  ways :  a  paste  of  the  root  is  rubbed  on 
the  skin  to  relieve  oppressive  heat  or  burning  of  the  body ;  an 
aromatic  cooling  bath  is  prepared  by  adding  to  a  tub  of  water 
the  root  in  fine  powder,  together  with  the  root  of  Pavonia 
odorata,  red  sandalwood  and  the  wood  of  Prunus  Puddum.  The 
same  ingredients  are  applied  in  the  form  of  a  thin  paste  to  the 
skin.     ( Chakradatta.) 

All  over  India  the  roots  are  made  into  aromatic  scented 
mats,  hung  in  door- ways,  and  kept  wet  to  cool  and  perfume 
the  atmosphere  during  the  hot  season;  they  are  also  much 
used  for  making  fans,  ornamental  baskets,  and  other  small 
articles.  When  distilled  with  water,  the  roots  yield  a  fragrant 
oil,  which  is  used  as  a  perfume  and  for  flavouring  sherbet. 
Mir  Muhammad  Husain,  in  the  Makhzan-el-Admya,  describes 
khas  as  a  kind  of  Izkhir  used  in  India,  known  as  Izkhir-i- Jimi 
and  called  by  the  Persians  Bikh-i-w41a.  European  physicians 
in  India  have  used  the  root  as  a  diaphoretic,  and  Pereira 
{Mat,  Med,,  ii.,  Pt.  I.,  p.  132)  states  that  in  1831  it  was  used  in 
Paris  and  Hamburg  as  a  preservative  against  cholera,  being 
hung  up  in  rooms  and  burnt  as  a  fumigatory.  In  1837  it  was 
recommended  by  Foy  in  rheumatism  and  gout.  At  the  present 
time  the  root  is  distilled  in  Europe  to  obtain  the  oil.  which 
commands  a  high  price,  being  used  in  the  composition  of  many 
favourite  perfumes,  as  "  Mousseline  des  Indes,"  ''  Marechal,'' 
"  Bouquet  du  Roi,"  &c. 

Description, — A.  murkatus  has  an  erect  compressed 
culm^  5  to  6  feet  high,  with  smooth  nodes  and  linear-narrow 
sub-bif  arious  rigid  elongated  leaves  ;  the  panicle  is  verticelled ; 
the  branches  are  very  numerous,  simple  and  spreading;  the 
joints  of  the  rachis  are  smooth ;  the  glumes  are  minutely 
prickly  on  both  sides,  sub-equal,  muricated.     The   radicles  are 
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very  numerous  and  spring  from  a  rhizome,  on  the  upper 
surface  of  which  are  leaf-buds.  The  entire  root  is  of  a  yel- 
lowish-brown colour,  and  has  a  strong  and  persistent  odour, 
somewhat  like  myrrh  ;  the  taste  is  bitter  and  aromatic. 

Chemical  composition, — Khaskas  has  been  analysed  by  Vau- 
quelin,  who  has  obtained  from  it  a  resinous  substance  of  a 
deep  red-brown  colour,  having  an  acrid  taste  and  an  odour  like 
myrrh ;  a  colouring  matter  soluble  in  water ;  a  free  acid ;  a 
salt  of  lime ;  a  considerable  quantity  of  oxide  of  iron  ;  a  large 
quantity  of  woody  matter.    ( Annates  de  Chimie,  Ixxii.,  p.  302.) 

The  oil  is  difficult  to  extract ;  this  difficulty  may  be  overcome 
by  placing  the  roots  in  a  steam- jacketted  still  with  just  suffi- 
cient water  to  drench  them,  allowing  to  stand  for  a  short  time, 
and  then  admitting  steam  at  about  15  lbs.  pressure  into  the 
jacket,  when  a  light  oil  will  come  over.  A  current  of  steam 
afterwards  admitted  into  the  still  and  raised  to  25  lbs.  pressure 
will  bring  over  the  heavier  portion  of  the  oil.  Piesse  states 
the  yield  to  be  10  ozs.  per  cwt. 

GOIX    LACRYMA,    Linn. 

Fig.— Bat.  Mag,y  t.  79;  Rheede,  Hart.  Mai  xii.,  t  70. 
Job's  tears  (Eng.),  Larmes  de  Job  (Fr.). 

Hab, — Plains  of  India  and  warm  hill-slopes  from  the 
Punjab  to  Burma.     Cultivated  on  the  hills.     The  seeds. 

Ferwacw/ar.— Sankhru,  Sankhlu,  Gargari-dhan  (Hind.), 
Gargar,  Kunch  (Beng.),  Rin-joudhala,  Ran-makai  (Mar.), 
Kasdi  (Gfuz,). 

History,  Uses,  &C. — The  different  species  of  Coix 
bear  the  Sanskrit  names  of  Gavidhuka,  Gavedhu,  and 
Gavedhuka.  They  are  mentioned  in  Vedic  literature,  and 
appear  to  have  been  one  of  the  cereals  which  were  cultivated 
by  the  Arians  on  the  hill-slopes  of  the  Himalayas.  They  are 
stiU  cultivated  by  the  hill-tribes  in  the  Khasia  and  Naga  Hills 
and  in  Assam  and  Burma,  where  they  are  known  by  the 
vernacular  names  of  Kasi,  Kul6s6,  Kalinsi,  Kyeit,  &c.,  and  are 
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used  as  a  food-stuff.  The  wild  form,  common  in  the  plains,  is 
only  used  for  medicinal  purposes,  and  is  considered  to  be 
strengthening  and  diuretic.  The  Arab  travellers  in  the  East 
became  acquainted  with  the  seeds  and  named  them  Damu 
Baud  "  David's  tears,"  and  afterwards  Damu  Aydb  **  Job's 
tears."  Es-Saghani,  who  died  about  the  year  1260,  mentions 
them  in  the  Obdb  as  a  well-known  strengthening  and  diuretic 
medicine.  The  Arabs  introduced  the  plant  into  the  West, 
and  it  has  become  naturalized  in  Spain  and  Portugal,  where  it 
is  still  known  as  Lagrima  de  Job.  European  botanists  have 
rather  inappropriately  given  the  name  of  Coix  (  Greek  koi^  )  to 
this  genus,  Coix  being  the  name  of  a  kind  of  palm  growing  in 
Africa  and  mentioned  by  Theophrastus  and  Pliny. 

The  following  notice  of  C.  lacryma  occurs  in  the  Descriptive 
Catalogue  of  the  Vienna  Exhibition^  1873  : — '*  The  seeds  known 
as  Job's  tears  are  used  as  food  in  China  and  Malacca,  under 
the  name  of  Eejin  or  Ee-yin.  '  It  is,'  we  are  told,  '  the  most 
remarkable  among  food- grains  for  its  chemical  composition*' 
Dr.  Smith  writes  that  ^it  is  larger  and  coarser  than  pearl- 
barley,  but  it  is  equally  good  for  making  gruel.  As  it  is  sold 
for  five  pence  per  Chinese  pound,  it  makes  an  excellent  diet- 
drink  for  hospital  patients  in  China.'  Dr.  Hooker  observes 
that  *  a  great  deal  of  Coix  is  cidtivated  in  the  Khasia  Hills ; 
the  shell  of  the  cultivated  sort  is  soft  and  the  kernel  is  sweet, 
whereas  the  wild  Coix  is  so  hard  that  it  cannot  be  broken  by 
the  teeth  ;  each  plant  branches  two  or  three  times  from  the 
base,  and  from  seven  to  nine  plants  grow  in  each  square  yard 
of  soil ;  the  produce  is  small,  not  above  30  or  40  fold.'  In 
Mason's  ^Burmah*  it  is  stated  that  a  species  of  Coix,  with 
large  esculent  seeds,  which  are  parched  like  Indian  corn,  are 
often  for  sale  in  the  bazars,  and  are  cultivated  very  extensively 
by  the  Red  Karens." 

C,  lacryma  has  also  been  introduced  into  Brazil,  where  it  is 
cultivated  to  some  extent.  For  much  interesting  information 
concerning  the  different  species  or  varieties  of  the  plant,  and 
the  economic  uses  to  which  the  seeds  are  put,  we  must  refer 
the  reader  to  the  Diet.  Econ,  Prod,  of  India ^  ii.,  p.  492. 
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Description. — The  silicious  involucre  of  this  grass  con- 
taining the  seed  is  sold  in  the  drug  shops.  It  is  about  the  size 
and  has  much  the  appearance  of  a  small  cowrie  shell,  shining 
white,  and  very  hard.  At  the  base  is  a  scar  marking  the 
attachment  of  the  peduncle ;  at  the  apex  an  opening,  from 
which,  even  in  the  dry  state,  a  portion  of  the  female  flower 
may  be  seen  protruding.  In  the  fresh  state  a  spike  of  male 
flowers,  from  one  to  two  inches  long,  rises  from  it. 

Chemical  composition, — Church  (Food  Grains  of  India)  found 
the  edible  grain,  separated  from  the  husk,  to  contain  water 
13-2,  albuminoids  187,  starch  58*3,  oil  5-2,  fibre  1-5,  ash  2-1 
in  100  parts.  Peckholt,  who  examined  the  seeds  grown  in 
Brazil,  ascertained  that  1000  parts  afforded  (among  less  im- 
portant constituents)  fatty  oil  6*6,  resin  3,  sugar  7,  starch  84, 
husks  and  shell  696  parts.  {CaL  of  the  Exhibition  of  1866  at 
Rio  de  Janeiro.) 

ERAGROSTIS  CYNOSUROIDES,  Rom.  et  Sch. 

Fig. — Delikj  Descr.  de  I'JEg^pte,  t.  10  ;  Rheede,  Sort.  Mai. 
xii.,  t.  bl. 

Hab. — Throughout  the  plains  of  [ndia.     The  herb. 

Vernacular. — Kusa,  Darbha  (Hind.),  Kusha  {Beng.),  Darbha, 
Kusha  (Mar.). 

History,  Uses,  &C. — In  Hindu  ritual  the  Kusa  occupies 
much  the  same  position  as  the  Durva  and  Tulasi.  Among  the 
synonyms  for  this  grass  are  Darbha,  Barhis  "  that  which  is 
plucked  up,*'  Suchy-agra  "needle-pointed,"  Yajna-bhushana 
"ornament  of  sacrifice,'*  Dirghapattra  "having  long  leaves,*' 
Vajna  "lightning,"  Suchi-mukha  "needle-mouthed/'  Punya- 
trina  "holy  grass/'  &c.  Its  pointed  leaves  are  used  for  the 
purification  of  sacred  beverages,  and  spread  beneath  the 
sacrifice^  and  the  sacrifice,  like  the  Yervein  was  amongst  the 
Romans.  In  the  Yedas  this  plant  is  often  invoked  as  a  god : 
"  Thee,  0  Darbha,  the  learned  proclaim  a  divinity  not  subject 
to  age  or  death;  thee  they  call  the  armour  of  Indra,  the  pre- 
server of  regions,  the  destroyer  of  enemies  ;  a  gem  that  gives 
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increase  to  the  field ;  at  the  time  when  the  ocean  resounded, 
when  the  clouds  murmured,  and  lightning  flashed,  then  was 
Darbha  produced,  pure  as  a  drop  of  fine  gold  "  (Atharva  Veda), 
The  Vedic  rituals  furnished  instructions  for  its  use.  According- 
to  Asvalayana,  two  pieces  without  knots  were  used  for  purify- 
ing butter — one  was  to  be  held  in  each  hand  between  the  thumb 
and  the  fourth  finger,  the  second  and  third  fingers  being 
raised.  Turning  towards  the  East,  Savitri,  Yasu,  and  the  Sun's 
rays  were  invoked.  At  the  new  and  full  moon  they  fasted 
and  tied  together  Kusa  and  firewood,  hence  the  name  Xusakara 
for  fire,  the  sacred  fire  being  made  upon  a  tuft  of  the  grass. 
At  the  time  of  the  first  cutting  of  a  child's  hair,  the  father  took 
a  position  to  the  south  of  the  mother,  and,  holding  in  his  hand 
twenty-one  blades  of  the  grass  (to  represent  the  twenty-one 
Maruts  or  winds),  invdced  Vayu,  the  god  of  wind.  The  father, 
or,  in  his  absence,  a  Brahmin,  then  took  three  Uades  of  the 
grass  and  thrust  them,  points  foremost,  into  the  child's  hair, 
saying,  "  0  herb  protect  him."  The  Vedic  homestead  was 
directed  to  be  bailt  in  a  place  where  the  Kusa  and  Tirana 
grew,  its  foundations  were  to  be  strewed  with  the  grass,  and 
all  prickly  herbs,  as  the  Apamarga,  the  8aka,  the  Tilvaka,  and 
the  PanvyadhUy  were  to  be  extirpated.  When  they  learned 
the  sacred  books,  students  used  to  sit  upon  a  spot  of  ground 
strewed  with  the  Eusa,  and  on  leaving  they  carried  away, 
amongst  other  things,  some  blades  of  the  grass  as  a  remem- 
brance and  good  omen.  In  the  Brahmanic  period  the  Eusa 
was  used  in  invoking  Vishnu ;  anchorites  covered  their 
nakedness  with  the  grass,  or  with  the  skins  of  animals  and 
bark  of  certain  trees.  In  modem  times  it  is  in  constant 
requisition  in  Hindu  ceremonial,  and  at  fimerals  the  chief 
mourner  wears  a  ring  of  the  grass  upon  his  finger,  and  it  is 
placed  beneath  the  pindaa.  Brahmins  place  it  in  the  hands  of 
pilgrims  when  they  bathe  in  the  sacred  Ganges.  M.  S^nart 
draws  a  comparison  between  the  Vedic  Kusa  and  the  Beresman 
of  the  ancient  Persians,  and  explains  its  significance  in  Buddhic 
ritual :  it  serves  as  a  sacred  prayer-carpet  which  is  presided 
over  by  the  divine  Intelligence.    As  a  medicine  it  enters  into 
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compound  prescriptions  for  dysentery  and  monorrhagia,  and  is 
specially  used  as  a  diuretic.  It  is  often  confounded  with 
Oynodon  dactylon  by  the  herbalists,  or  perhaps  they  consider 
both  grasses  to  be  equally  efficient. 

Description. — Root  creeping,  perennial.  Cubns  straight, 
rigid,  round,  smooth,  from  1  to  3  feet  high.  Leaves  numerous, 
very  long,  chiefly  about  the  base  of  the  culms,  rigid  margins 
hispid.  Panicle  erect,  linear-oblong,  often  tending  to  a 
conical  form,  composed  of  many  somewhat  threefold,  verti- 
celled,  horizontal,  short,  rigid,  secund  ramifications.  Spikelets 
many-flowered,  depending,  in  two  rows,  from  the  under-side  of 
the  ramifications.  Valves  of  corolla  pointed,  the  inner  one 
rather  the  largest. 

CYNODON  DACTYLON,  Pers. 

Tig.— Eryg.  BoL  xii.,  L  850 ;  Fl.  Omc,  L,  t.  60.  Creeping 
Dog's-tooth-grass  {Eng.). 

Hsib. — Plains  of  India,  westward  to  the  south  of  England. 
The  herb. 

Vernacular. —  Durva,  Ddb,  Hariydli  {Rind.)^  Durba  (Beng.), 
Durvd,  Harala,  Haryfli  [Mar,). 

History,  Uses,  &C, — This  grass  must  have  first 
attracted  the  attention  of  the  ancient  Hindus  by  its  value  as  a 
food  for  their  cattle.  A  modern  Indian  proverb  says — 
Zamindari  dub  ki  jar  hai  (an  estate  like  the  roots  of  the  Ddb, 
i.e.y  is  always  bearing).  The  plant  has  many  synonyms  in 
Sanskrit,  such  as  Granthi  "  knotted,^'  Sveta  "  white," 
Bhdrgavi  "  belonging  to  Sukra "  (the  regent  of  the  planet 
Venus),  Ruha  *'  growing,*'  Dur-mara  "  not  easily  dying,"  &c. 
Nanak  Shah  thus  apostrophizes  himself: — 

Nanak !  nannbd  ho  raho  jaisi  nannhi  ddb  ! 
Aur  ghaa  jal  jdengi,  ddb  khub  ki  khub. 
Be  modest  Naaak !  as  the  fresh  soft  IHb  doth  lowly  lie, 
Whilst  other  grasses  scorched  up  are,  the  DuVs  bloom  ne'er  doth 
die.  {Fallon,) 

In  the  Big'Veda  (x„  134)  misfortunes  are  prayed  to  depart 
Kke  the  Ddrva  whose  seeds  fall  far  from  the  plant ;  an  allusion 
to  the  far-spreading  habit  of  this  grass,  which  has  also  given 
III.— 78 
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rise  to  the  proTerbial  expression  '^  Ddb  ki  nal ''  (the  sheath  o{ 
the  Dub)  as  applied  to  family  connections,  so  called  from  their 
tendency  to  spread  far  and  wide  like  the  Ddb.  Like  other 
useful  plants  this  grass  was  deified  by  the  Hindus;  in  th^ 
Athm^va-  Veda  it  is  thus  addressed —  **  May  Ddrva  which  rose 
from  the  water  of  life,  which  has  a  hundred  roots  and  a 
hundred  stems,  efface  a  hundred  of  my  sins^  and  prolong  my 
existence  on  earth  a  hundred  years."  The  Qindus  believe  that 
a  benevolent  Apsaras  or  nymph  dwells  in  the  plant,  and  when 
they  build  a  house  they  place  the  grass  on  the  four  comers  of 
the  foundations.     This  practice  dates  from  Yedic  times. 

Ddrva  is  also  spoken  of  as  Ddrveshtaka,  from  its  being  used 
in  erecting  an  altar;  it  is  sacred  to  Vishnu  and  Ganesha,  and  a 
festival  called  the  Ddrvashtami  is  held  in  its  honour  on  the 
eighth  day  of  the  light  half  of  the  month  Bhadra ;  at  this 
festival  the  male  worshippers  wear  the  grass  tied  to  the  right 
arm,  and  the  females  tied  to  the  left.  At  marriages  the  right 
arm  of  the  bridegroom  is  tied  to  the  left  arm  of  the  bride  with 
Ddrva  ;  it  is  a  phallic  emblem,  like  the  fetu  or  straw  was  in 
Europe.  In  the  third  act  of  the  Vikramorvasi  of  Kilidasa, 
Urvasi  shows  herself  to  Pururavas  with  her  hair  decked  with 
Ddrva,  a  symbol  that  she  accepts  his  love.  De  Gubematis 
says : — "  A  Pdsaro,  le  jeune  paysan,  lorsqu'il  d&ire  demander 
en  manage  la  jeune  fille  qu'il  aime,  dte  du  pailler  un  f  ^tu  de 
paille  ety  en  le  lui  montrant,  lui  demande  si  elle  veut  entrer 
dans  sa  maison/'  According  to  Asvaldyana  and  Ndrayana,  the 
husband;  in  the  third  month  of  his  young  wife's  pregnancy, 
should  squeeze  the  juice  of  the  Ddrva  into  her  right  nostril  to 
secure  a  male  child ;  this  practice  is  still  customary  in  Western 
India  and  probably  elsewhere.  Ddrva  is  one  of  the  eight 
ingredients  of  the  Arghya,  a  respectful  oblation  made  to  gods 
and  venerable  men.  The  popular  version  of  the  Ramaym 
mentions  the  eight  ingredients  in  the  following  couplet  :— 

Dahi,  Ddrba,  rochan,  phal  mdl& 

Nav  talsi  da),  mangal  mdli, 
ue.y  curdled  milk,  ddrba,  roohan,  flowers  androots^  young  leaves 
of  the  Tulsi  and  Lotus^  turmeric. 
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According  to  the  PamluUantra^  Ddrva  was  bom  from  the 
hairs  of  a  cow  ;  in  a  strophe  quoted  by  Bohtlingk  {Ind.  8fr.^ 
ii«,  2921),  the  leaf  is  described  as  the  ornament  of  the  Darva^ 
like  the  flower  of  the  tree,  independence  the  ornament  of  man> 
and  the  husband  the  ornament  of  the  wife ;  happy  are  the 
gazelles  who  eat  the  Durva,  for  they  see  not  the  face  of  rich 
fools.  Ddrva  is  mentioned  in  the  Nighantas ;  medicinally  the 
fresh  juice  is  considered  astringent,  and  is  used  as  a  snufE  in 
epistaxis.  The  bruised  grass  is  a  popular  application  to 
bleeding  wounds*  The  Indo-Portuguese  call  it  gramina^  and 
use  it  as  a  substitute  for  Triticum  repem^  L.9  which  is  generally 
considered  to  have  been  the  Sypwms  of  the  Greeks^  and  Gramen 
of  the  Bomans,  though  some  authorities  are  of  opinion  that 
both  T,  repem  and  Cynodan  dactylmi  were  used  indiscriminately 
by  the  ancients. 

Description. — The  roots  are  tough  and  creeping,  almost 
woody^  with  smooth  fibres.  Stems  also  creeping  to  a  great 
extent,  matted,  round,  jointed,  leafy,  very  smooth.  Leaves 
taperingi  sharp-pointed,  ribbed,  hairy,  a  little  glaucous  ;  with 
long  striated  smooth  sheaths,  and  a  hairy  stipula.  Flowering 
branches  a  span  high,  leafy,  simple,  terminating  in  4  or  5 
nearly  equal,  crowded,  erect,  many-flowered  linear  spikes  ;  the 
common  stalk  of  each  triangular,  roughish ;  flat  and  slightly 
bordered  on  one  side,  along  which  the  nearly  sessile,  shining, 
purplish  flowers  are  ranged  in  two  close  alternate  rows.  The 
corolla  is  longer  than  the  calyx,  very  much  compressed,  opposite 
with  respect  to  the  latter. 

ZEA  MAYS,  Linn. 

Fig. — Lam.,  III.,  t.  749 ;  Bentl.  and  Trim.,  i.  296.  MaiTO, 
Indian  Com  (Eng.),  Mais,  Bl^  turc  [Fr.). 

Hab«— -S.  America  and  West  Indian  Islands.  The 
stigmas  and  meal. 

Vernacular. — ^Makkai,  Bhuta  (Hind.,  Gh*z.),  Janar  (Beng.), 
Makkai,  BoA<|a  {Maf\),  Makka-sholom  {Tarn.). 
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History,  Uses,  &C.— A  wild  form  of  this  cereal  is  said 
to  be  still  found  in  some  of  the  West  Indian  Islands.  The 
vernacular  names  point  to  its  introduction  into  India  from 
Mecca,  but  the  Durah-i-Makka  or  Gandum-i-Makka  of 
Mahometan  writers  on  Materia  Medica^  which  they  also  call 
Khanderds  (x^P^^),  is  the  Sorghum  vulgare  or  Great  millet, 
the  Juar  of  Northern  India,  and  the  Sholam  of  Madras.  The 
Arabs  call  Zea  Mays  Durah  k(z£n  or  Durah  sh^mi.  We  learn 
from  Chinese  literature  that  it  was  cultivated  in  China  in 
the  16th  century,  and  was  then  traditionally  asserted  to 
have  been  an  introduction  from  the  west.  On  the  Continent 
of  Europe,  it  is  best  known  as  Turkish  com.  It  is  now 
cultivated  in  all  warm  countries,  and  is  considered  by 
Mahometan  physicians  to* have  properties  similar  to  those  of 
Sorghum  vulgar e^  viz,^  resolvent,  astringent,  and  very  nourishing ; 
they  consider  it  to  be  a  suitable  diet  in  consumption  and  a 
relaxed  condition  of  the  bowels.  In  Europe  it  is  much  used 
as  a  valuable  article  of  diet  for  invalids  and  children  under  the 
names  of  Polenta  (Maize  meal)  and  Maizena  (Maize  flour). 
In  Greece  the  silky  stigmata  are  used  in  decoction  in  diseases 
of  the  bladder,  and  have  lately  attracted  attention  in  America 
under  the  name  of  Com  silk^  of  which  a  liquid  extract  is  sold 
in  the  shops  as  a  remedy  in  irritable  conditions  of  the  bladder 
with  turbid  and  irritating  urine ;  it  has  a  marked  diuretic 
action.  The  meal  has  been  long  in  use  in  America  as  a  poultice, 
and  gruel  is  also  made  of  it.  In  the  Concan  an  alkaline 
solution  is  prepared  from  the  burnt  cobs  and  is  given  in 
lithiasis. 

In  the  United  States  for  starch  manufacture  from  maize  it 
has  been  found  desirable  to  get  rid  of  the  oily  embryo— this  is 
done  by  machinery.  The  embryo  is  too  rich  for  feeding  stock 
unless  the  oil  is  removed — this  is  done  in  the  hydraulic  press, 
and  the  cake  when  ground  into  meal  is  very  valuable  as  a  food 
for  stock.  The  oil  promises  to  be  useful  for  medicinal  pur- 
poses instead  of  olive  oil.  In  the  unrefined  state  it  has  a 
specific  gravity  of '916  at  15® C,  the  elaidin  test  shows  the 
presence  of  a  large  quantity  of  olein.     Maize  oil  is  of  a  pal« 
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yellowish-brown  colour,  with  an  odour  and  taste  like  that  of 
freshly  ground  com  meal ;  it  belongs  to  the  non*drying  group 
of  the  vegatable  oils,  does  not  easily  become  rancid,  and  has  no 
purgative  action.  With  alkalies  it  forms  a  white  soap ;  it 
contains  fatty  acids  (free)  0*88,  total  fatty  acids  96*75  per  cent., 
mudlaguious  bodies  1*84.  The  loss  sustained  by  purification 
is  under  5  per  cent.  (J.  U.  Lloyd,  Atner.  Jaum.  Pharm., 
July  1888.) 

Chemical  composition. — The  average  results  of  the  analysis 
of  three  varieties  of  maize  in  an  undried  state  by  Poison, 
yielded  in  100  parts,  64*37  starch,  8*83  nitrogenous  substance, 
4*50  fat,  2*70  gum  and  sugar,  15*77  cellulose,  12*16  water,  and 
1*67  ash.  Poggiale  found  on  an  average  in  160  parts  of  the 
dried  grain,  64*5  starch,  6*7  fat,  and  9*9  nitrogenous  substance. 
Church  found  it  to  contain  water  12*5,  albujninoids  9*5,  starch 
70*7,  oil  3*6,  fibre  2*0,  ash  1*7.  American  grain  contained 
1  per  cent,  more  fat  than  Indian, 

The  following  figures,  quoted  by  Konig,  represent  the  mean 
composition  of  145  samples  examined  by  various  analysts  : — 


Minimum. 

Haximnm. 

Me«i. 

Water 

7-40 

5-54 

1-61 

60-49 

•76 

•61 

22-40 

13-90 

8-89 

74-92 

8-62 

8-93 

13*12 

Albuminoids    .•.,««i....t.«t*ttt«.-t« 

9-85 

Fat  

4-62 

Nitrogen-free  extraotiTe   

Cellulose * 

68-41 
2-49 

Aah 

1-61 
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The  stigmata  have  been  examined  by  0.  J.  Rademaker  and 
J.  L.  Fischer  (Amer.  Joum.  Pharm.,  1886),  with  the  following 
results : — 

Fixed  oil  (petroleum  spirit  extract)    •.     5'25 

Besin^  crystalline  principle,   and  chlorophyll 

(ether  extract)    2*25' 

Resin,   crystalline   principle,  and  chlorophyll 

(alcoholic  extract) 3*25 

Sugar,  gum^  and  extractive  (water  extract)    ...  19*50 
Albuminoids,  phlobaphene,  &c.  (from  alkaline 

solution) 3*50 

Salts  and  extractive  (from  acid  solution)    5*50 

Cellulose 87-00 

Water     2000 

96*25 


LOLIUM  TEMULENTUM,  Linn. 

Fig. — Engl.Bot.  xvi.^  t.  1124;  Schreb.  Gram.  ».,  t.  36; 
Bentl  and  Trim.  295.    Bearded  Darnel  (Eng.),  Ivraie  (Fr.). 

Hab. — A  weed  of  cultivation.  Asia,  Europe,  North 
Africa.     The  seeds. 

Vernacular.'^ildciibm  {Hind.). 

History,  Uses,  &C. — A  noxious  weed  growing  with 
wheat  called  aipa  is  me^ntioned  by  Theophrastus  (i.,  5),  and 
by  Dioscorides  (ii.,  91) ;  the  latter  writer  notices  its  medicinal 
use  as  an  external  application  along  with  salt  and  radishes  to 
ulcers,  and  with  sulphur  and  vinegar  to  certain  skin  eruptions, 
also  with  pigeon's  dung  and  linseed  to  disperse  or  mature 
glandular  and  gouty  swellings.  It  was  also  used  with 
bitumen,  myrrh,  saffron  or  frankincense  as  a  fumigatory  to 
promote  coneeption.  This  plant  was  known  to  the  Romans  as 
Lolium,  and  is  mentioned  by  Yirgil  (Georg.  I)  as  'Unfelix 
loKumJ*  Ovid  (Fast,  i.)  speaks  of  it  as  injurious  to  the 
eyesight,  =  "  et  careant  loliis  oculos  vitiantibus  agri."    Pliny 
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mentions  it  in  his  cliapter  upon  the  diseases  of  grain  (IS,  44), 
and  again  (22,  58^  77)  reproduces  the  account  given  by  Dios- 
corides  of  its  medicinal  uses.  The  Arabian  lexicographers 
describe  the  same  plant  under  the  name  of  Zdwfin  or  Ziwan 
(o  * j3)  &8  a  noxious  weed  growing  among  wheat,  which  often 
gives  a  bad  quality  to  it  when  accidentally  mixed  with  it, 
causing  giddiness ;  they  consider  it  to  be  the  same  as  the  plant 
called  Shailam  ((^4^).  Abu  Hanifeh  says,  that  Shailam  is  a 
small,  oblong,  red,  erect  grain,  resembling  in  form  the  u">* 
(or  grub)  of  wheat ;  and  it  does  not  intoxicate,  but  renders  the 
wheat  very  bitter ;  and  in  one  place  he  says  the  plant  spreads 
on  the  ground,  and  its  leaves  are  like  those  of  the  willow. 

Ibn  Sina  describes  Zdwan  and  Shailam  separately,  but  in 
his  account  of  their  properties  there  is  hardly  any  diiference, 
it  being  essentially  the  same  as  Dioscorides'  description  of 
Aira.     He  states,  however,  that  both  are  narcotic. 

Forskal  considers  Zdwan  and  Shailam  to  be  different.  Of  the 
former  he  says: — ^^Zizania  AUepensibus  notissima:  inter 
triticum  viget :  si  semina  restant  farinaB  (sic)  mixta,  hominem 
reddunt  ex  panis  esu  temulentum :  messores  plantam  non 
separant ;  sed  post  triturationem  vanni  aut  cribri  ope  seminJEt 
rejiciunt.''  Of  the  latter  he  says : — "  Shalim  etiam  agri  vitium ; 
a  priore  (ziwan)  tamen  di versa  species;  decocto  plants 
obtunduntur  sensus  hominis  qui  operationem  chirurgicam 
subire  debet ;  Avicenna  sic  referente."  (Fl.  ^gypt  Arab,^ 
p.  199.) 

Indian  Mahometan  writers  merely  copy  the  Arabians,  and 
we  have  met  with  no  mention  of  Darnel  by  Hindu  physicians* 
In  Persia  the  plant  is  known  as  Samuk  and  Gtmdum-i-diwaheh 
''fools'  wheat.''  In  Northern  India  it  is  called  Mdchhni 
"  bearded"  ;  it  does  not  appear  to  be  known  in  the  Peninsula 
or  Bengal. 

Description. — Annual.  Boots  a  few  downy  fibres. 
Stems  annual*  erect,  3  feet  or  more  in  height,  stiff,  smoothf 
often  branched  from  the  lower  nodes.  Leaves  large,  distant ; 
sheaths  smooth,  striate,  ligule  short,  truncate,  blade  5  to  10 
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inches  long,  spreading  and  drooping,  i  to  ^  incli  wide»  linear, 
gradually  tapering  to  the  acute  apex,  dark  green.  Spikelets 
large,  ^  to  1  inch  long,  5  to  11  flowered,  sessile,  laterally  oom- 
pressed,  blunt,  arranged  singly  edgewise  alternately  on  opposite 
sides  of  the  elongated  rachis,  forming  a  narrow  distichous 
spike,  6  to  12  inches  long  ;  rachis  somewhat  flexuose,  hollowed 
on  alternate  sides  to  receive  the  spikelets,  faintly  rough; 
glumes  2  in  the  terminal  spikelet,  nearly  equal,  only  one  in 
the  remainder,  placed  on  the  outer  side  of  the  spikelet,  closely 
appressed,  and  equalling  or  exceeding  it  in  length,  rather  leaf- 
like, 5-ribbed,  convex,  smooth,  green,  subacute,  not  awned; 
pales  2,  nearly  equal  in  length,  the  lower  rounded  on  the  back, 
the  edges  somewhat  involute,  5-ribbed,  the  two  outside  ribs 
very  strong,  obtuse,  and  membranous  at  the  apex,  a  little 
below  which  arises  usually  a  straight  white  awn  of  variable 
length,  the  upper  pale  flat,  appressed  to  the  dorsal  one,  with 
its  margins  folded  over  on  the  inside,  scarious,  with  two  green 
veins,  faintly  ciliate  on  the  edges.  Lodicules  2»  connected  at 
the  base,  entire.  Stamens  3,  ovary  rounded.  Stigmas  2,  as- 
pergilliform.  Fruit  enclosed  in  the  pales  (the  lower  one 
turgid  and  thickened),  oblong-ovoid,  nearly  \  inch  long,  blunt, 
concave  on  iimer  surface,  pale  brown. 

Chemical  composition. — Filhol  and  Baillet  found  the  seeds  to 
contain  50  per  cent,  of  starch,  albuminoids,  and  the  other 
constituents  found  in  cereal  grains ;  also  a  thick,  ahnost  con- 
crete green  oil,  one  portion  of  which  was  saponifiable,  and  the 
other  not.  It  was  insoluble  in  water,  but  freely  soluble  in 
alcohol  and  ether.  The  seeds  besides  contained  an  extractive 
substance  soluble  in  water  and  alcohol.  The  non-saponifiable 
portion  of  the  oil  they  describe  as  producing  tremulousness 
when  swallowed,  but  without  any  narcotism ;  and  the  extractive 
as  narcotic.    Both  substances  proved  fatal  to  animals. 

Ludwig  and  Stahl,  besides  starch,  gluten,  &c.,  found  two 
acrid  oils  soluble  in  alcohol,  but  insoluble  in  water  ;  and  an 
acrid  bitter  glucoside,  soluble  in  water ;  they  attribute  the 
activity  of  the  seeds  to  the  combined  influence  of  these  difFerent 
principles. 
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The  still  more  recent  experiments  of  Wittstein  have  oon- 
vinced  him  '*  that  the  poisonous  characters  of  the  seeds  are  not 
due  to  an  acid  body^  nor  to  a  base,  but  to  an  indifferent  body 
which  is  incapable  of  forming  compounds  with  lead  or  zinc, 
and  may  be  completely  extracted  from  the  seeds  by  water  or 
alcohol,  and  only  incompletely  by  ether/' 

Dr.  P.  Antze,  who  has  recently  examined  the  constituents  of 
the  plant,  both  chemically  and  physiologically,  reports  (Arch. 
/.  es!p.  Path,  und  Pharm.,  Nov.  1890,  p.  126)  the  isolation  of  a 
volatile  alkaloid^  loHine^ojid  temulentic  acid,  which  by  the  action 
of  lime  yields  a  base,  temulentine,  as  a  decomposition  product. 
Loliine  is  said  to  yield  good  crystalline  salts  with  sulphuric, 
hydrochloric^  oxalic,  and  acetic  acids,  but  too  small  a  quantity 
was  obtained  for  analysis.  Injected  subcutaneously  into 
rabbits  it  produced  a  rise  in  temperature  as  well  as  an  increase 
of  the  pulse,  0*08  gram  being  a  lethal  dose,  whilst  the  narcotic 
and  intoxicating  action  of  the  lolium  plant  seems  to  be  due  to 
temulentic  acid  and  the  base  obtained  from  it.  The  acid, 
which  exists  to  the  extent  of  about  1  per  cent,  in  the  seeds,  is 
obtained  in  crystals  melting  at  234°C.  and  possessing  the 
approximate  composition  G^'H^'NO^',  and  as  well  as  temidentine 
yields  good  cr}^stalline  salts.  From  experiments  upon  frogs, 
rabbits^  and  the  investigator  himself,  it  appears  to  be  twice  as 
toxic  as  loliine  and  rapidly  diminishes  the  heart's  action,  but  if 
the  depression,  which  is  accompanied  by  a  marked  decrease  in 
temperature,  is  overcomes  the  patient  assumes  a  condition  of 
high  fever.  Dr.  Antze  recommends,  in  cases  of  poisoning  with 
darnel  grass,  the  administration  of  emetics  and  purges,  followed 
by  stimulants  to  raise  the  depressed  action  of  the  heart. 
(Pharm.  Journ.,  Jan.  31st,  1891.) 

Toxicology. — The  symptoms  which  darnel  seeds  produce  on 
man  are  described  by  Peroira  as  twofold :  ^'  those  indicating 
gastro-intestinal  irritation,  such  as  vomiting  and  colic ;  and 
those  which  arise  from  disorder  of  the  ccrebro-spinal  system, 
such  as  headache^  giddiness,  languor,  ringing  in  the  ears, 
confusion  of  sight,  dilated  pupil,  delirium,  heaviness,  somno- 
lency, trembling,  convulsions,  and  paralysis.  These  seeds, 
UL~  74 
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therefore,  appear  to  be  acro-narcotic  poisons.  According  to 
Seeger,  one  of  the  most  certain  signs  of  poisoning  by  them  is 
trembling  of  the  whole  body."  Death  has  sometimes  resulted 
from  their  use,  but  when  suitable  remedies  have  been  used, 
such  as  evacuants  and  stimulants,  the  seeds  have  not  proved 
fatal  to  man.  Recent  experiments  made  by  A.  S.  Wilson  of 
Aberdeen  conclusively  proved  that  healthy  darnel  seeds  have 
no  injurious  effects.  In  selecting  healthy  seeds,  Mr.  Wilson 
observed  the  grains  to  be  frequently  affected  by  ergot  and 
other  fungi^  and  to  be  also  liable  to  a  disease  of  a  more 
obscure  type. 

From  Dr.  P.  Antze's  experiments  it  appears  that  there  are 
two  poisonous  principles  in  the  diseased  seeds,  one  an  acrid 
poison  giving  rise  to  a  febrile  condition,  and  the  other  a 
narcotic  powerfully  depressing  the  heart's  action. 

In  the  Report  of  the  Chemical  Examiner,  N.-W.  Provincea 
and  Oudh,  for  1879,  the  occurrence  of  darnel-poisoning  among 
the  men  of  the  Ghoorkha  Regiment  at  Almora,  and  also  among 
some  of  his  own  servants  at  Nynee  Tal,  is  recorded.  He  states 
that  the  grass  is  recognised  as  injurious  by  the  peasajitry  in 
the  Moozaffamagar  District,  where  it  is  called  MocknL  The 
symptoms  observed  were  vomiting,  headache,  and  great 
giddiness  ;  no  fatal  cases  occurred. 

BAMBUSA    ARUNDINACEA,  Betz. 

"Fig.—Roxh.  Cor.  PL  i.,  L  79 ;  Rheede,  Hart.  Mai. ».,  t.  16. 
Bamboo  (Eng.),  Bambou  (jFV.). 

JJab. — Throughout  India.  The  young  shoots,  seeds,  and 
silicious  concretion. 

Vernacular. — Bans  (HimL^  Beng.),  Vdnsa  (Ouz.),  Vansa, 
Kalaka,  Tokara  {Mar.),  Mangal  (Tarn.),  Bonga,  Veduru  {Tel.\ 
Bidungulu  (Can.). 

Bamboo  Manna. — Bdns-lochan  (Eind.)y  B£ns-kapdr  {Beng.), 
Vdnsa-lochana  {Mar,),  Vansa-kapura  {Otiz,),  Munga-luppa 
(Tarn,),  Vcduruppu  (Tel.),  Bidaruppu  {Can.},  Moleuppa 
(MaL), 
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History,  Uses,  &C.— The  Bamboo,  in  Sanskrit  Vansfi  and 
V&iu,  is  considered  by  the  Hindus  to  have  the  hardest  of  woods. 
The  word  also  signifies  *  spine'  and '  lineage/  thus  Vansa-visuddha 
means  "made  of  a  good  bamboo,"  i.e.,  of  a  pure  or  good  family, 
and  Vansa-dhara  "  carrying  a  bamboo,"  i.e.,  maintaining  a 
family,  Yansa-pratishthana-kara  "establishing  a  family  on  a 
sure  foundation."  The  Abb^  Dubois,  in  hh Description  of  India, 
states  that  the  young  Indian  bride  and  bridegroom  are  made 
to  stand  in  two  bamboo  baskets  placed  side  by  side,  and  the 
Kul  or  Arbor  generationis  of  the  caste,  at  Hindu  marriages,  is 
placed  in  a  winnowing  fan  made  of  bamboo.  The  wild  tribes 
of  the  Qarrow  hills,  who  have  no  temples  or  altars,  set  up 
opposite  their  huts  a  bamboo  post  which  they  deck  with  flowers 
and  tufts  of  cotton,  and  before  it  they  make  offerings  to  their 
god.  Indian  anchorites  carry  a  bamboo  stick  having  seven 
knots.  A  bamboo  flowering  is  an  event  of  rare  occurrence, 
and  which  is  supposed  to  bring  in  its  train  all  sorts  of  evil, 
accompanied  by  dire  distress  and  famine.  The  seeds  of  the 
bamboo,  in  Sanskrit  Vansa-tandula,  Vansa-ja,  V^nu-yava, 
V6nu-vija,  have  often  proved  of  great  value  in  famine  seasons, 
saving  thousands  of  lives  ;  this  was  the  case  in  Orissa  in  1812 
and  in  Canara  in  1864.  The  young  shoots  which  appear 
towards  the  end  of  the  rainy  season  are  used  as  a  vegetable ; 
they  are  minced  very  finely  and  soaked  in  water  to  remove  the 
bitter  taste,  and  then  cooked  with  ddl,  and  seasoned  according 
to  taste  :  they  are  also  made  into  pickle. 

A  decoction  of  the  joints  of  the  bamboo  is  supposed  to  have 
an  action  on  the  uterus,  and  is  used  by  females  after  delivery 
to  cause  a  free  flow  of  the  lochial  discharge.  The  same  part  of 
the  plant  pounded  with  water  is  applied  to  inflamed  joints.  The 
juice  of  the  leaves  with  aromatics  is  given  in  haomatemesiis. 
The  leaves  are  very  commonly  given  to  horses  by  syces  as  a 
remedy  for  coughs  and  colds. 

Bamboo  manna  is  the  Vansa-lochana  of  the  Indian  physi- 
cians; in  the  Nirghantas  it  bears  many  synonyms,  such  as 
Vansa-rochana,  Tvak-kshira  "  bark-milk,"  Vansa-karpura 
"  bamboo  camphor,"  Vansa-sarkara  "  bamboo  sugar,"  Vansuhva 
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'* bamboo  sacrifice,"  Slibhra,  and  Sita  "white,"  &c.  It  is 
considered  to  be  strengthening,  tonic,  cold,  and  sweet;  to 
alleviate  thirst,  and  to  avert  phthisis,  fever,  asthma,  coug^h, 
biliousness,  skin  diseases,  and  Yayu  (morbid  affections  of  the 
windy  humor).  As  an  example  of  the  way  in  which  it  is 
prescribed,  the  following  formula  for  making  the  SitopalaiH^ 
chuma  will  be  found  in  Sarangadhara : — Bamboo  manna  8  parts, 
long  pepper  4,  cardamoms  2,  cinnamon  1,  sugar  16.  Powder 
and  mix.  Dose  about  60  grains,  to  be  given  with  honey  and 
ghi  in  phthisis  and  cachexia. 

The  belief  in  the  strengthening  properties  of  bamboo  manna 
appears  to  have  originated  among  the  aboriginal  tribes  of 
India,  as  on  the  West  Coast  it  is  the  first  solid  food  which  the 
Thana  Kolis  give  their  children.  The  same  belief  seems  to 
have  prevailed  in  Borneo,  as  Marco  Polo  relates  that  pieces  of 
this  substance  were  let  in  under  the  skin  by  the  natives  to 
make  the  body  wound-proof. 

We  hold  with  Salmasins  that  bamboo  manna  was  the 
substance  known  to  the  Greeks  as  ordKxap  oroKxapov^  and  described 
by  them  as  a  white,  concreted  or  crystalline  substance  like 
common  salt,  because  there  was  no  kind  of  sugar  prepared  from 
the  sugar-cane,  answering  to  this  description^  known  in  India 
in  the  time  of  Dioscorides.  The  name  Sarkara,  which  signifies 
"  grit,  pebbles,  sand,"  was  applied  by  Hindu  writers  at  that 
time  to  several  substances,  viz,,  Gruda  or  molasses  in  a  dry 
gr^iular  state,  the  only  kind  of  cane-sugar  then  in  use  in 
India ;  Tavasa-sarkara,  the  concrete  manna  of  Alhagi ;  and  Vania 
iarkara,  the  concretion  found  in  the  bamboo.  The  Sanskrit 
name  Khanda  was  also  applied  to  Guda,  which  is  the  substance 
known  in  the  vernaculars  as  Gdr  or  Gdl,  and  is  still  the  kind 
of  sugar  most  used  by  the  Hindus.  Pale  crystalline  sugar,  the 
Chini  of  the  bazars,  does  not  appear  to  have  been  known  until 
some  400  years  after  the  date  of  Dioscorides. 

Under  the  name  of  Tabdshir,  a  corruption  of  the  Sanskrit 
Tvak-kshira,  bamboo  manna  was  known  to  the  early  Arab 
travellers  in  the  East ;  the  port  of  Thana,  on  the  West  Coast  of 
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India,  was  famous  for  its  TaMshir  in  the  time  of  Idrisi  (1135) 
and  supplied  it  to  all  marts.     Ibn  Sina  describes  Tabdshir  as 
astringent  and  stomacbic,  useful  in  erysipelas  and  to  allay 
thirst  in  bilious  dyspepsia,  cardiacal,  and  strengthening.     As  a 
local  application  it  is  used  to   relieve  the  heat  and  irritation 
caused  by  aphthous  eruptions  along  with  pounded  rose  leaves. 
Later  Mahomedan  writers  upon  the  Materia  Medica  of  the  East 
have  added  nothing  of  importance  to  Ibn  Sina's  account  of  the 
drug.     Fliickiger  {Zur  Oeschichte  des  Tabaschir,  Zeit,  dea  allg. 
osterr.  Apoth.  Ver,  Nr.  14  u.  15,1887)  mentions  a  list  of  Indian 
goods  on  which  transit  duty  was  levied  at  Aden  in  1270  ;  in  it 
Tabdshir  is  mentioned  together  with  tamarinds  and  camphor. 
He  also  draws  attention  to  a  remarkable  connection  between 
Tabashir  and  ivory    ashes,  generally  known  by  the  name  of 
Spodium.     Idrisi,  in  the  middle  of  the  12  th  century,  points  out 
that  the  latter  was  used  to  adulterate  the  former,  while  others 
of  a  different  opinion   assign   a   greater   value   to  Spodium. 
Garcia  d'Orta  ( OoZ2o;tf  108  5 1 )  mentions  both  Tabdshir  and  S  podium, 
which  he  considers  to  be  Pompholyx  or  Turtia  (white  of  zinc  P 
calamine  P),  and  states  that  in  Persia  and  Arabia  Tabdshir  was 
generally  paid  for  by  its  weight  in  silver  {"  o  pre9o  ordinario 
na  Persia  e  Arabia  6  a  peso  de  prata  ") ;  he  also  describes  black 
or  grey  Tab&shir,  which  was  of  less  value  and  was  obtained  by 
burning  the  bamboo  cane.     Fliickiger  remarks  that  it  is  most 
likely  that  the  name  ''  Spodium  da  canna ''  was  given  to  this 
black  Tabashir  or  perhaps  to  the  ashes  of  the  cauei  and  that  it 
might  be  owing  to  this  circumstance  that  in  later  times  the 
name  Spodium  came  to  be  applied  to  animal  charcoal  (bone- 
black).     The  idea  of  Uack  seems  not  to  have  been  ognnected 
with  the  original  Greek  name  cnrodor  (ashes).    Fliickiger  also 
draws  attention  to  the  Latin  translation  of  a  Persian  Karabidin 
or  Pharmacopceia  by  the  Carmelite  Friar  P.  Angelus,  published 
in  Paris  in  1681^  in  which  Tab4shir  is  spoken  of  as  pseudo- 
spodium,  anti'9podium,  and  spodtum-arabieum.    Rheede  as  well 
as  Rumphius  notice  Tabashir,  but  it  does  not  appear  to  have 
attracted  much  attention  in  Europe  until  Dr.  Patrick  Russell 
drew  the  attention  of  the  Royal  Society  to  it,  and  induced 
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James  Louis  Macio  to  make  an  analysis,  which  showed  that  it 
consisted  principally  of  silica. 

Further  information  on  Tabashir  may  be  obtained  from  Prof. 
Fliickiger's  papers  above  mentioned,  and  a  paper  by  Dr.  Brandis 
in  the  Indian  Forester,  March,  Vol.  XIII. 

Description. — Tabashir  consists  of  irregularly- shaped 
fragments  of  an  opaque  white  or  bluish  opalescent  colour^  the 
larger  pieces  are  about  an  inch  in  diameter,  (*)ncavo-convex,  and 
have  evidently  derived  their  form  from  the  joint  of  the  bamboo 
in  which  the  deposit  has  collected.  The  raw  article  is  blackened 
and  dirty,  having  apparently  been  obtained  by  burning  the  bam- 
boos, or  on  account  of  the  presence  of  insects ;  to  make  it  £t  for 
use  it  is  calcined,  when  it  becomes  perfectly  clean. 

Chemical  composition. — Cavendish  (Ubenda,  370)  determined 
the  specific  gravity  of  Tabashir  to  be  2-169  at  11-4°C. 

Humboldt  remembered  the  analysis  of  Macie  when  he  and 
Bonpland  discovered  a  similar  substance  at  the  volcano  of 
Pichincha,  not  far  from  Quito.  He  wrote  from  Mexico  on  the 
22nd  of  April  1808  to  Antonio  Joseph  Cavanilles,  Director  of 
the  Botanic  Gferden  at  Madrid  [Annates  du  Museum,  iv.  (An.  xii., 
1804),  478) — *'Vous  vous  souvenez  sans  doute  de  cette 
substance  siliceuse,  ressemblante  &  Topale  que  M.  Macie 
analysa  en  Angleterre.  Nous  Tavons  d^couverte  a  I'ouest  du 
volcan  Pichincha,  dans  les  bambous  ou  gros  roseaux 
appel^s  Guaduas  dans  le  royaume  de  Santa  F6.  J'ai  fait  des 
experiences  chimiques  sur  le  sue  de  cette  graminfe  colossale, 
avant  que  la  substance  siliceuse  se  fQt  d^pos^e,  et  j'y  ai 
remarqu^  des  ph^nom^nes  tr&s-curieux ;  il  est  susceptible  d'une 
putrefaction  animale,  et  parait  annoncer  une  certaine  combin- 
aison  d'une  terre  simple  avec  I'azote.''  The  Gnadua'S  are  the 
representatives  of  the  Indian  bamboos  in  South  America  and 
closely  related  to  them.  The  specimen  of  American  Tab&shir 
which  Humboldt  sent  to  Paris  was  examined  by  Fourcroy 
and  Vanquelin  {Ann.  du  Mm.,  vi.  (1806),  382—385);  they 
foimd^  besides  70  per  cent,  of  silicic  acid,  30  per  cent,  of  potash 
and  lime.     It  would  be  interesting  to  know  if  it  was  perhaps  a 
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silicatei  wliich  seems  possible,  as  they  mention  traces  of 
crystallization.  The  remarkable  optical  properties  of  this 
amorphous  silicic  acid  attracted  the  attention  of  Brewster 
{Trans.  Roy.  8oc.  Londofi  (1819),  i.,  283—299),  who  found  it  to 
possess  very  little  power  of  refracting  light,  and  to  show  when 
heated  in  the  dark  a  brilliant  phosphorescence.  The  informa- 
tion concerning  its  physical  properties  given  by  Brewster  was, 
however,  partly  contradicted,  and,  as  it  seems,  with  reason,  by 
Guibourt  in  1885.  Edward  Turner  (Ebenda,  pp.  335—338) 
found  that  the  substance  examined  by  Brewster  could  easily 
be  dissolved  in  a  solution  of  caustic  potash,  even  after  having 
been  heated ;  the  silicic  acid  separated  from  the  solution,  after 
being  heated  to  redness,  weighed  nearly  as  much  as  the 
quantity  of  Tabashir  examined.  The  transparency  which 
Tabashir  acquires  when  immersed  in  water  was  noticed  by 
Brewster  and  Guibourt;  this  property  is  still  more  striking  when 
it  is  immersed  in  a  volatile  oil  or  liquid  paraffin,  for  then  with 
very  pure  specimens  the  outlines  are  scarcely  to  be  distinguished. 
Ghiibourt  determined  its  sp.  gr.  in  water  to  be  2*149  at  4°C., 
and  found  Indian  Tabashir  to  be  composed  of  97*39  per  cent,  of 
silicic  acid,  2*9  per  cent,  water,  with  traces  of  potash  and  lime. 

In  1859  Fliickiger  (Schiceizerische  Zeitsch.  /.  Fharm.y  1859, 
244)  examined  a  very  fine  specimen  of  Tabashir  from  Java, 
where  it  is  known  by  the  name  of  Batugining,  and  found  it  to 
be  almost  pure  silicic  acid.  It  would  appear,  however,  to  be 
sometimes  mixed  or  adulterated  with  the  ashes  of  the  cane,  as 
Host  van  Tonningen  {Jahresb.  der  Chem,,  1860,  531)  found  a 
specimen  to  contain  silicic  acid  86*38,  water  7*63,  oxide  of 
iron,  potash,  and  lime  5*99  per  cent. 

The  careful  examination  of  Tabashir  made  by  Poleck  {Zeitsch. 
des  osterr.  Apoth.  Ver,,  1887,  p.  139)  shows  beyond  doubt  that 
it  may  be  considered  to  be  silicic  acid,  although  the  question 
remains  open,  whether  it  is  the  normal  acid  Si(OH*). 
(Fliickiger,  Zur  Qcschichte  des  Tabaschir,  Zeitsch.  des  aUg. 
osterr.  Apoth.  Ver.  Nr.  14  u.  15,  1887.)  As  regards  the 
variations  observed  in  the  amount  of  water  contained  in  this 
substance,  the  reader  is  referred  to  our  remarks  under  Commerce. 
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The  ash  of  bamboo  sterna  has  been  analysed  bj  Hammer- 
bacher  with  the  following  results :  8iO«,  28-264 ;  CaO, 
4-481 ;  MgO,  6-569 ;  K«0,  84-217  ;  Na«0, 12-766  ;  CI,  2-062  ; 
80^,  10-705 ;  Ferric  phosphate,  0-087 =99-100.  The  >8h  is 
rich  in  silica  and  alkalis,  poor  in  alkaline  earths.  The  proper* 
tion  of  alkalis  is  about  the  same  as  in  the  ashes  of  ordinary 
roots,     (Liebig^B  Annaleuj  clxxyi.,  87.) 

Commerce. — Bombay  appears  to  have  inherited  the  ancient 
trade  in  Tabdshir  which  formerly  centered  in  Thana.  The  raw 
article  is,  however,  now  obtained  from  Singapore,  and  is 
probably  the  produce  of  Java  and  other  islands  of  the  Eastern 
Archipelago.  The  Indian  bamboos  being  under  the  protection 
of  the  Forest  Department  prevents  their  being  destroyed  to 
obtain  Tabashir,  besides  they  are  of  much  more  value  for  other 
purposes.  The  Bombay  trade  in  this  article  is  now  the 
monopoly  of  a  Mahometan,  who  is  the  sole  importer  of  the  raw 
material,  which  he  calcines  and  afterwards  sells  in  bulk  at 
Rs.  2-10  per  lb.  He  also  sells  a  selected  quality  at  Rs.  4 
per  lb.,  and  an  inferior  quality  at  Re.  1-4.  The  method  of 
calcination  is  a  trade  secret.  After  it  has  been  calcined, 
Tabashir  is  placed  in  water,  which  it  absorbs  and  increases 
greatly  in  weight,  becoming  cold  to  the  touch ;  this  fact  ia 
pointed  out  to  the  purchaser  as  a  proof  of  its  cooling  qualities. 
The  water  is  retained  by  the  drug  for  a  long  time. 


SACCHARUMOFFICINARUM,  Linn. 

Fig.—  Woodvilk,  t.  266 ;  TussaCi  FL  Antilles,  e.,  tt.  23—25  ; 
BentL  and  Trim.,  U  298.  Sugar-cane  (Bng.)y  Canne  h  sucre 
{Ft.). 

Hab. — India.  Cultivated  in  aU  warm  climates.  The 
juice  and  root. 

Vernacular. — iJkh,  Ganna  {Hind.),  Ak  {Beng.),  iJs  (Jfar.), 
Sh^radi  (Gi^.),  Karumbu  (Tarn.),  Oheruku  (Tel.),  Earimpa 
(MaL),  Khabbu  (Can.). 
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History,  Uses,  &C. — If  the  wild  form  of  the  sugar-cane 
is  to  be  anywhere  now  met  with,  it  is  in  India,  of  which  country 
it  is  undoubtedly  a  native,  and  where  it  has  been  cultivated 
from  the  earliest  antiquity.  Whether  the  species  grown  in  China, 
8.  sinense  (Roxb. ),  is  specifically  the  same  is  scarcely  determined 
with  certainty,  but  it  is  probably  native  in  that  coimtry .  {BentU 
and  Trim.)  The  Sanskrit  name  of  the  plant  is  Ikshu,  and  it*is 
also  called  Quda-trina,  "  the  grass  from  which  guda  is  made," 
and  Guda-daru,  &c. ;  from  the  juice  (Ikshurasa)  the  ancient 
Hindus  prepared  an  extract  by  boiling,  which,  when  soft  and 
sticky,  was  called  Ikshurasa'^kv&tha,  Phanita,  and  Guda,  but 
when  allowed  to  drain  and  become  dry  was  known  as  Guda- 
sarkar^,  Khanda  or  Khanda-sark4ra,  and  Matoyandika.  Twelve 
varieties  of  sugar-cane  are  mentioned  by  Sanskrit  writers,  but 
in  this  number  are  probably  included  other  grasses  belonging 
to  the  genera  Saccharum,  Sorghum,  &c.  .  The  root  of  the  sugar- 
cane is  also  used  in  Hindu  medicine,  and  is  considered  to  have 
demulcent  and  diuretic  properties.  It  is  an  ingredient  along 
with  the  roots  of  Saccharmn  sara,  S.  spontaneum,  JSragrostis 
oynosuroide^y  and  Ci/nodon  dactyhn  in  the  compounds  known  as 
Trinapancha-mula  and  Kuia-mleha,  which  are  much  prescribed 
as  adjuncts  to  metallic  medicines  in  gonorrhoea  and  other 
afifections  of  the  urinary  passages.  A  kind  of  rum  was  also 
obtained  by  the  ancient  Hindus  from  the  juice  of  the  cane  or 
from  guda  and  water  fermented,  which  was  known  as  Sidhu 
and  Ganda. 

The  unrefined,  dark-brown  Guda  or  Ph&nita  of  the  Hindus 
was  known  to  the  ancient  Persians  as  3^^  (P4niz)  and  j^ 
(Shakar) ;  from  it  they  manufactured  the  dry  crystalline  sugar 
which  they  call  ^  (Kand)  or  «*Ui  (Ifabat),  now  generjJly 
written  Ai5  by  both  Arabs  and  Persians.  We  have  already 
stated  (see  Article  on  Bambusa)  our  reasons  for  believing  that 
the  (TOKxapov  of  Dioscorides  was  not  cane-sugar,  viz,,  that  no  such 
article  as  sugar  in  a  dry  crystalline  state  was  known  in  India 
at  that  time,  the  only  kind  of  sugar  used  by  the  Hindus  being 
the  dark-brown  mass  known  as  guda,  and  which  is  still  the 
kind  of  sugar  most  popular  in  India.  This  substance,  as  well 
111.-76 
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as  the  guda  prepared  from  the  p^Jm  (^^nVif ),  was  called  by  the 
Greeks /*€Xi  (honey),  and  is  mentioned  by  Herodotus,  Theophras- 
tus,  Seneca,  Strabo,  and  other  early  writers  as  '*  Honey  of  Canes  " 
and  "  Honey  made  by  human  hands."  The  .vernacular  names 
Misri,  "Egyptian,"  for  refined  sugar,  and  Chini,  "Chinese," 
for  sugar-candy,  point  to  these  crystalline  forms  of  sugar  as 
comparatively  recent  introductions  into  India,  and  at  the 
present  time  the  sugar-candy  of  Indian  commerce  is  chiefly 
imported  from  China.  When  we  consider  that  the  sugar-cane 
was  known  to  the  ancients  from  the  time  of  Nearchus,  it  is 
hardly  reasonable  to  suppose  that  Pliny  could  be  so  ill-informed 
as  to  speak  of  Saccharum,  if  by  that  name  he  meant  cane-sugar, 
as  only  employed  in  medicine.  Lucan,  writing  about  the 
same  time,  was  aware  that  the  Hindus  drank  the  juice  of  the 
cane: 

"Quique  bibunt  tenera  dulces  ab  arundine  succos." 
At    the    present    day,  the  cane-presser,    with    his  primitive 
press,  is    a    familiar    personage    at    Indian  fairs,    where  he 
dispenses  the  luscious  juice  to  his  customers  at  about  twopence 
a  pint. 

Sugar,  under  the  name  of  Shi-mi  "  stone  honey,"  is 
frequently  mentioned  in  the  ancient  Chinese  annals  among  the 
productions  of  India  and  Persia ;  and  it  is  recorded  that  the 
Emperor  Tai-tsung  (A.D.  626 — 650)  sent  an  envoy  to  the 
kingdom  of  Magadha  in  India,  to  learn  the  method  of  manu- 
facturing it.  {Bret8chneid£ry  Chinese  Botanical  Works,  1870,  46.) 
The  Chinese  acknowledge  that  the  Indians  between  A.D.  766 
and  780  were  their  first  teachers  in  the  art  of  making  sugar. 
An  Arabian  writer,  Abu  Zaid-el-Hasan,  states  that  about 
A.D.  850  the  sugar-cane  was  growing  on  the  north-eastern 
shore  of  the  Persian  Gulf ;  and  in  the  following  century,  the 
traveller  Ali  Istakhri  found  sugar  abundantly  produced  in 
the  Persian  Province  of  Kuzistan.  About  the  same  time 
(950)  Moses  Chorenensis  stated  that  the  manufacture  of 
sugar  was  flourishing  near  the  celebrated  school  of  medicine 
at    Jondisabur  in  the    same  province,   and  remains  of  this 
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industry   in   the  shape  of    millstones,   &c.,    still    exist  near 
Ahwas. 

Persian  and  Arabian  physicians  of  the  10th  and  llth 
centnrieSy  such  as  Rdzi,  Ali  Abbks^  and  Ibn  Sina,  introduced 
sugar  {j^  Sukkar  )  into  medicine.  The  Arabs  cultivated  the 
cane  in  many  of  their  Mediterranean  settlements^  as  Cyprus^ 
Sicily,  Italy,  Northern  Africa,  and  Spain.  The  Calendar  of 
Cordova  shows  that  as  early  as  A.D.  961  the  cultivation  was 
well  understood  in  Spain,  which  is  now  the  only  country  in 
Europe  where  sugar-milts  still  exist. 

The  importance  of  the  sugar  manufacture  in  the  East  was 
witnessed  by  Marco  Polo,  Barbosa,  and  other  European 
travellers  ;  and  the  trading  nations  of  Europe  rapidly  spread 
the  cultivation  of  the  cane  over  aU  the  countries  of  which  the 
climate  was  suitable.  The  ancient  caltivation  in  Egypt, 
probably  never  quite  extinct,  was  revised  on  an  extensive  scale 
by  the  Khedive  Ismail  Pasha.     {Pharmacographia.) 

Sugar  is  of  comparatively  little  value  for  its  independent 
effects,  but  few  substances  are  more  useful  as  an  associate  of 
other  medicines,  whether  to  preserve  them  from  oxidation 
and  decomposition,  to  conceal  or  improve  their  taste,  or 
to  give  them   special  pharmaceutical  forms. 

In  solution  sugar .  is  almost  exclusively  lenitive,  but  in 
powder  it  is  stimulant.  It  is  universally  employed  to  diminish 
dryness  of  the  mouth  and  fauces,  to  allay  irritation,  and  to 
mitigate  cough  and  hoarseness.  Sugar  dissolved  in  water  is  said 
to  have  a  diuretic  effect.  When  injected  into  the  veins  of  ani- 
mals it  is  said  to  be  powerfully  diuretic  (Bichet  and  M.  Martin, 
Med,  Record,  xxi.,  394).  It  certainly,  when  moderately 
used,  promotes  digestion  and  allays  nervous  excitement.  For 
these  purposes  sweetened  water  {eau  sucree)  is  universally 
employed  in  France  and  Southern  Europe.  Formerly  a  strong 
solution  of  sugar  was  mudi  used  as  an  antidote  to  corrosive 
poisons.  It  enters  into  all  the  drinks,  mucilaginous,  farina- 
ceous, and  gelatinous,  employed  in  febrile  diseases.  Finely- 
powdered  sugar  will  sometimes  relieve  the  hiccough,,  which,  in 
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nursiiig  inf ants,  is  apt  to  arise  from  over-feeding.  Loaf-gngar, 
eaten  freely^  is  said  to  arrest  the  derelopment  of  alcoholic 
intoxication,  perhaps  by  retarding  gastric  absorption.  A 
strong  solution  of  sugar  injected  into  the  rectum  has  been  used 
successfully  to  destroy  ascarides  of  that  part.  In  powder  it  is 
very  efficient  as  a  remedy  for  aphthae  of  the  mouth,  in  repress- 
ing the  exuberant  and  stimulating  the  indolent  granulations  of 
ulcers,  in  removing  opacities  of  the  cornea,  and  in  curing 
granular  eyelids.  Sugar  has  been  claimed  by  Fischer  to  be  an 
efficient  antiseptic  dressing  for  wounds.  He  associated  it, 
however,  with  other  antiseptics;  but  Windelschmidt  states 
that  for  small  wounds  sugar  is  equal  to  iodoform  as  a  dressing 
(Med.  News,  xliii.,  462).  In  chronic  laryngitis,  when  inhaled 
by  a  sudden  aspiration  from  a  tube  extending  to  the  root  of 
the  tongue,  it  may  be  used  with  advantage  alone  or  mixed 
with  other  powders.  In  the  same  manner  it  may  be  employed 
as  a  snuff  in  chronic  ozsena.  The  fumes  from  burnt  sugar 
destroy  ofEensive  effluvia,  and  are  conveniently  disengaged  by 
sprinkling  sugar  upon  burning  coals  or  on  a  hot  shovel. 
(Stille  and  Maiach,)  We  have  already  referred  to  the  use  of 
sweetmeats  by  opium-eaters  to  counteract  the  ejffectsof  the  drug 
(p.  96,  Vol.  I.). 

CultivatiMi. — The  sugar-cane  season  comprises  nearly  a 
twelvemonth.  The  land  chosen  is  usually  a  good  loam  or 
light  clay  manured.  The  leafy  ends  of  the  preceding  season's 
canes  are  cut  off,  or  the  whole  cane  \r  chopped  into  pieces  so  as 
in  any  case  to  include  two  nodes  or  joints,  and  these,  to  the 
number  of  about  20,000  per  acre,  are  planted  in  furrows  in 
January  and  February.  The  land  is  irrigated  occasionally 
from  this  time  to  the  commencement  of  the  rains.  The 
harvest  begins  in  the  beginning  of  December,  and  the  cutting 
and  crushing  of  the  canes  and  boiling  of  the  juice  is  carried  on 
till  January  and  February.  Excepting  the  few  mills  imder 
European  management,  the  crushing  and  boiling  is  performed 
by  primitive,  and,  therefore,  rude  processes.  The  average 
outturn  per  cent,  of  cane  in  the  Ilorth- West  Provinces  is  stated 
by  Messrs.  Duthie  and  Fuller  to  be  as  follows :  100  of  canes=15 
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of  juice=18  of  guda  (unrefined  sugar)  or  ]7'5  oia/iakar* 
(dry,  unrefined  sugar),  or  19'5  of  rdb  (syrupy  sugar).  The 
natives  generally  manufacture  the  juice  into  the  two  kinds  of 
guda,  called  in  the  vernaculars  gura  or  gila. 

Description. — The  transverse  section  of  a  sugar-cane 
exhibits  numerous  fibro-vascular  bundles,  scattered  through 
the  tissue,  as  in  other  monocotyledonous  stems ;  these  bundles 
are  most  abundant  towards  the  exterior,  where  they  form  a 
dense  ring  covered  with  a  thin  epidermis,  which  is  very  hard 
from  the  quantity  of  silica  deposited  in  it.  In  the  centre  of 
the  stem  the  vascular  bundles  are  few  in  number,  and  traverse 
an  abundant  parenchyma  which  contains  in  its  thin-walled 
cells  an  almost  clear  solution  of  sugar,  with  a  few  small  starch 
granules  and  a  little  soluble  albuminous  matter.  The  latter  is 
found  in  larger  quantity  in  the  cambial  portion  of  the  vascular 
bundles.  The  walls  of  the  medullary  cells  contain  pectic 
matter^  but  not  in  sufficient  quantity  to  cause  them  to  swell 
much  in  water.  {Wiemer.)  The  unrefined  sugar  of  India 
(gdra  or  gula),  often  incorrectly  termed  molasses,  occurs  in  two 
forms  in  the  bazars — one  is  a  blackish  sticky  'mass  without 
evident  crystalline  structure,  the  other  is  a  dark-brown  partly 
ciystalline  mass  which  crumbles  on  pressure,  and  is  generally 
spoken  of  by  the  dealers  as  floury  gur  or  yu/— the  first 
contains  the  whole  of  the  uncrystallizable  portion  of  the  syrup^ 
in  the  other  most  of  this  has  been  drained  ofi.  Indian 
molasses  or  treacle  ijb  of  a  very  dark  colour,  of  a  peculiar  sharp 
flavour,  and  has  a  bitterish  af ter-taste  caused  by  the  presence  in 
it  of  caramel  or  burnt  sugar,  produced  during  the  careless 
evaporation  of  the  cane  juice.  It  is  hardly  suited  for 
pharmaceutical  purposes,  and  as  sold  in  the  bazars  is  generally 
freely  watered  and  in  a  state  of  fermentation.  The  refined 
sugars  of  Indian  commerce  are  manufactured  on  the  European 
system^  chiefly  in  Bengal,  or  are  imported  from  Mauritius,  and, 

*  Called  by  Europeans  Jaggery,  a  corruption  of  the  Sanslcrit  Sarkara, 
whkh  in  Oylon  it  the  feniacularnanie  for  unrefined  sugar  in  the  corrupted 
form  of  ShiUckare. 
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in  the  case  of  loaf-sugar,  from  France.     They  differ  in   no 
respect  from  the  sugars  of  European  commerce. 

Chemical  cofnposition. — The  sugar-cane  is,  when  mature, 
composed  of  cellulose  8  to  12  per  cent,;  sugar  18  to  21; 
water,  including  albuminous  matter  and  salts,  67  to  78.  Of 
the  entire  quantity  of  juice  in  the  cane,  from  70  to  84  per  cent, 
can  be  extracted  by  crushing  and  pressing,  and  yields  in  a 
crystalline  state  about  three-fifths  of  the  sugar  which  the  cane 
originally  contained.  The  juice  has  on  an  average  the 
following  composition : — 

Albuminous  matters 0'03 

Granular  matter  (starchP)    O'lO 

Mucilage  containing  nitrogen 0*22 

Salts,  mostly  of  organic  acids  0'29 

Sugar 18-36 

Water 81-00 


100-00 


There  is  also  present  in  the  juice  a  yery  small  amount  of  a 
slightly  aromatic  substance  (essential  oil  P)  to  which  the  crude 
cane-sugar  owes  a  peculiar  odour  which  is  not  obsenred  in 
sugar  from  other  sources.  [Fharmacographia,)  Sugar, 
C**H**0",  may  be  obtained  in  large  transparent  rhombic 
prisms,  known  as  sugar-candy,  which  does  not  differ  from 
lump-sugar,  except  that  the  latter  is  in  crystalline  masses  from 
disturbed  crystallization.  Sugar  has  the  specific  gravity  1-68 
{Kbjfp),  is  permanent  in  the  air,  neutral,  without  odour,  has  a 
very  sweet  taste,  and  dissolves  at  ordinary  temperatures  in 
one-half  its  weight  of  water,  yielding  a  dense,  sweet,  and 
colourless  liquid  known  as  syrup ;  saturated  at  15^  G.  such  a 
solution  contains  66  per  cent,  of  sugar,  and  this  has  the 
density  1 '346082  {Michel  and  Kraft).  At  the  boiling-point 
sugar  dissolves  in  water  almost  in  all  proportions.     It  requires 
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for  solution  about  80  parts  of  boiling  absolute  alcohol,  28  parts 
of  boiling  officinal  alcohol,  and  about  4  parts  of  boiling  alcohol, 
spec.  gray.  '830,  these  solutions  depositing  most  of  the  sugar  on 
cooling.  The  solubility  is  greater  in  weak  alcohol^  both  cold 
and  hot.  At  15^  C.  1  part  of  sugar  dissolves  in  2  parts  of 
60  per  cent,  alcohol,  in  7*7  parts  of  75  per  cent,  alcohol,  in 
14*7  parts  of  80  per  cent,  alcohol,  in  31*6  parts  of  85  per  cent, 
alcohol,  in  175  parts  of  92  per  cent,  alcohol,  and  in  228  parts  of 
methylic  alcohol  of  the  same  strength  (Oasamqfor),  Sugar 
dissolves  also  in  glycerin,  the  solubility  being  increased  on 
dilution  with  water,  but  it  is  insoluble  in  ether,  chloroform, 
carbon  disulphide,  and  in  hydrocarbons.  It  combines  with 
chloride  of  sodium,  yielding  deliquescent  crystals  which  contain 
14*9  per  cent,  of  that  salt.  Definite  compounds  have  likewise 
been  obtained  with  several  other  salts  and  with  alkalies  and 
alkaline  earths.  When  triturated  in  the  dark  it  becomes  luminous . 
Its  solution  deviates  polarized  light  to  the  right — a  behavioui; 
which  is  of  great  practical  importance  for  the  estimation  of 
sugar  in  aqueous  liquids  and  for  distinguishing  different  kinds 
of  sugar  which  have  a  different  rotary  power. 

When  sugar  is  heated  to  160^  C.  it  melts  without  losing  in 
weight,  and  congeals  on  cooling  to  a  transparent  amorphous 
yellowish  mass  known  as  barkf^sugar,  saccharum  hordeatum^ 
which  becomes  gradually  opaque  on  the  surface  from  the 
formation  of  minute  crystals.  If  sugar  is  kept  in  the  melted 
state  between  1 60°  and  170®  C.  for  a  short  time,  it  is  converted 
into  a  deliquescent  mixture  of  glucose  and  lemiloaan ;  C"H**0" 
yields  C'H'*0*  +  C'H'^O* ;  the  latter  is  not  fermentable  until 
after  it  has  been  boiled  with  water  or  dilute  acids.  When 
heated  to  between  180°  and  200°  0.  sugar  turns  brown,  evolves 
a  peculiar  odour,  and  is  converted  into  caramel,  C**H*'0*, 
parting  at  the  same  time  with  2H*0 ;  the  pure  product  of  this 
composition,  carafnelan,wa8  obtained  colourless  by  Q^lis  (1862). 
Caramel  may  be  prepared  in  the  same  manner  from  inferior 
qualities  of  sugar,  from  molasses,  and  from  glucose,  and  the 
conversion  is  hastened  in  the  presence  of  small  quantities  of 
alkalies ;  the  addition  of  a  little  carbonate  of  ammonium^  which 
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is  again  volatilized  by  the  heat,  is  of  service,  for  the  reason 
stated.  Subjected  to  dry  distillation,  sugar  yields  aldehyd, 
acetone,  acetic  acid,  tarry  products,  and  carbonic  acid,  carbonic 
oxide,  and  marsh  gas.  According  to  Lassaigne,  iodine  heated 
with  solution  of  sugar  is  converted  into  hydriodic  acid.  Under 
the  influence  of  ferments,  as  well  as  of  dilute  acids,  cane-sugar 
is  converted  into  inwrt-sMgar,  which  is  a  mixture  of  dextrose  or 
grape-sugar  and  lemitose  or  fruit-sugar,  and  is  directly 
fermentable.  This  inversion  of  sugar  takes  place  slowly  on 
boiling  with  water,  but  cold  aqueous  solutions  keep  unaltered 
for  a  long  time,  provided  the  access  of  ferments  suspended  in 
the  air  be  prevented.  Under  the  same  condition,  according  to 
the  investigations  of  Ereusler,  Lemoine,  and  others,  light  does 
not  exert  the  inverting  efEect  reported  by  Raoul  (1871), 
Nitric  acid  inverts  cane-sugar,  readily,  and  when  heated 
with  it  produces  saccharic,  racemic,  tartaric,  and  oxalic 
acids. 

Tests. — The  purity  of  cane-sugar  is  ascertained  by  the 
physical  properties  described  above  and  by  its  complete 
solubility  in  water  and  alcohol.  The  absence  of  glucose  or 
of  a  similar  sugar  is  ascertained  by  some  of  the  reactions  given 
below.  '*  Aqueous  and  alcoholic  solutions  of  sugar  should 
have  no  effect  on  litmus-paper.  The  solution  in  20  parts  of 
distilled  water  should  be  scarcely  rendered  turbid  by  silver 
nitrate  or  barium  nitrate  (chloride  and  sulphate)."  Neither 
€m  aqueous  nor  an  alcoholic  solution  of  sugar  kept  in  large, 
well-dosed,  and  completely-filled  bottles  should  deposit  a 
sediment  on  prolonged  standing  (absence  of  insoluble  salts, 
foreign  matters,  ultramarine,  Prussian  blue,  &c.).  If  a  portion 
of  about  1  Ghn.  of  sugar  be  dissolved  in  10  cm.  of  boiling 
water,  then  mixed  with  4  or  5  drops  of  test  solution  of  nitrate 
of  silver  and  about  2  cm.  of  water  of  ammonia,  and  quickly 
heated  until  the  liquid  begins  to  boil,  not  more  than  a  slight 
coloration,  but  no  black  precipitate  should  appear  in  the  liquid 
after  standing  at  rest  for  5  minutes  (absence  of  grape-sugar 
and  of  more  than  a  slight  amount  of  inverted  sugar).  (8tilU 
and  Maiseh,) 
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Commerce, — The  following  statistics  of  the  trade  in  Sugar 
are  taken  from  the  Reports  on  the  inland  trade  of  the  different 
provinces  and  on  the  trade  by  sea : — 


Viilne  in  lakhs 
of  Rupees. 

Qaantity  in 

thooaands  of  cwts. 

Articibs. 

i 

1 

.-1 

8 

00 

00 

1 

Sugar,  refined... 
Do.  unrefined. 

10 
45 

4 
42 

4 
46 

3 
50 

144 

869 

38 
],009 

33 

953 

25 
1,143 

cwts. 

Total    ... 

55 

46 

50 

53 

1,013 

1,047 

986 

1,168 

cwts. 

Sugar,  refined... 

... 

18 

20 

21 

•  •• 

150 

158 

163 

cwts. 

ORYZA  SATIVA,  Linn, 

Fig.—Bentl.  and  THm.,  L  291 ;  Rhceck,  HorL  Mai  v,, 
196—201.     Rice  {Eng.),  Riz  (Fr.). 

Hab. — Throughout  India,  wild  and  cultivated.  The 
grain,  spirit,  and  vinegar. 

Vernacular, — Dhdn  (Hind,,  Beng,)y  Bhat  (Mar.),  Chokha 
(Guz,),  Arishi  {Tarn.),  Biyyam  (Tel),  Akki  (Oan.). 

Husked  Rice.—Chuval  (Hind.,  Beng.),  Tindula  (Mar,). 

History,  Uses,  &C.— Wild  rice  was  probably  used  by 
the  aboriginal  tribes  of  India  in  prehistoric  times ;  it  is  still 
carefully  collected  by  the  peasantry,  who  consider  it  to  have 
special  virtues,  and  call  it  "god's  rice,"  *' hermit's  rice,'*  &c. 
Rice  ( ^W^  vrJhe  )  is  not  mentioned  in  the  Rig-  Veda^  but  in  the 
Atharva-  Veda  it  is  noticed  along  with  barley,  masha  (Phaseolus 
Moxburghii),  and  sesamum.  Rice  cultivation  in  India  appears 
to  have  been  subsequent  to  that  of  China  and  Burma.  Girard 
de  Rialle,  in  his  Mythologie  cwnpar^e,  states  that  the  Karens  of 
Burma  believe  that  every  plant  has  its  la  or  kela/i  (spirit). 
The  rice  has  its  spirit,  and  when  the  crop  is  bad,  they  pray  to  it 
HI.— 7H 
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in  the  following  terms :  "  Come,  O  spirit  of  the  rice,  come 
back  !  come  to  the  rice-field,  come  to  the  rice  !  come  from  the 
East,  come  from  the  West,  come  from  the  beak  of  the  bird, 
from  the  mouth  of  the  monkey,  from  the  throat  of  the  elephant, 
come  from  the  grain  stores !  0  keiah  of  the  rice,  return  to 
the  rice  !"  In  Siam  they  offer  rice  and  cakes  to  trees  before 
cutting  them  down.  In  Bengal  sacrifices  of  rice  are  made  to 
the  Bael  tree,  probably  a  survival  of  an  ancient  fetish  worship 
which  the  Brahmins  have  sanctioned  by  deifying  the  tree. 

Rice  plays  an  important  part  in  the  marriage  ceremonies  of 
the  Hindus.  According  to  the  Grihya-sutra  of  Asvalayana, 
the  bride  must  walk  three  times  round  the  altar,  and  at  the 
completion  of  each  turn  make  an  offering  of  rice.  This 
ceremony  resembles  an  ancient  form  of  marrying  among  the 
Romans,  in  which  an  offering  of  a  cake  made  oi  far  (spelt)* 
was  made  in  the  presence  of  the  Pontifex  Maximus  or  Flamen 
Dialis  and  ten  witnesses. 

Parched  rice,  Ldjdy  also  called  8yald{Sya  '*  a  winnowing 
fan,'*  and  la  for  laji),  is  scattered  by  the  bride's  brother  at 
marriages.  Rice  is  poured  over  the  head  of  the  bride  and 
bridegroom  as  an  emblem  of  life,  regeneration  and  plenty. 
On  the  fourth  day  of  the  marriage  ceremonies  the  young 
couple  eat  rice  together  for  the  first  and  only  time  in  their 
lives,  and  on  the  last  day  they  both  celebrate  together  the 
Soma  sacrifice,  when  they  throw  lajd  into  the  fire.  At  the 
birth  of  a  child  the  father  places  the  red  Akshata  rice  on 
its  forehead  to  avert  evil,  and  when  the  child  is  named  it 
is  placed  on  a  cloth  covered  with  rice.  Rice  is  also  used  in 
some  parts  of  India  to  detect  witches:  a  small  bag  of  rice, 
bearing  the  name  of  each  of  the  suspected  parties,  is  placed  in 
a  white- ants'  nest,  and  the  one  they  first  eat  is  considered  to 
belong  to  the  guilty  party.  When  several  persons  are  suspected 
of  a  crime,  rice  is  sometimes  used  to  detect  the  guilty  one — 
For  this  purpose  the  persons  are  required  to  chew  rice,  the 
criminal  being  discovered  by  his  inability  to  pi-operly  masticate 

•  Triticum  Spelta,  Linn.,  or  German  wheat. 
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it,  owing  probably  to  fear  checking  the  free  flow  of  saliva. 
Vincenzo  Maria  da  Santa  Caterina  mentions  in  his  travels  that 
rice  and  turmeric  are  offered  in  India  to  the  gods  to  obtain 
children  and  the  cure  of  female  diseases,  and  that  young 
girls  make  a  vow  to  offer  rice,  should  they  obtain  a  good 
husband.  In  the  consecration  of  the  Brahmachari,  the 
father  of  the  youth  carries  in  his  hands  a  cupful  of  rice, 
and  the  assistants  after  the  bath  cover  the  candidate  with 
rice.  Asvalayana  says  that  the  disciple  asks  alms  to  learn 
the  Yed^s ;  he  obtains  the  rice  as  alms  and  must  cook  it  before 
sunset.  His  commentator,  Narayana,  adds  that  when  the 
rice  has  been  cooked,  the  disciple  should  say  to  his  master, 
"the  food  of  the  pot  is  ready .^*  In  sacrifices  to  Rudra, 
according  to  Asvalayana,  the  husk  of  rice  was  thrown  into  the 
fire  along  with  the  mnallest  grains,  and  the  tail,  skin,  head, 
and  feet  of  the  animal,  and  that  the  latter  before  being  killed 
was  sprinkled  with  rice  and  bariey-water. 

In  times  of  fasting  and  penitence,  grains  of  rice  and  barley 
are  watered  and  blessed  and  offered  ta  the  gods.  In  funeral 
ceremonies  rice  and  other  food  is  offered  to  crows.  According 
to  Manu,  the  twice-born  are  directed  to  offer  five  great  sacrifices, 
viz.,  with  wild  rice  (Nivdra)^  with  various  pure  substances,  or 
with  herbs,  roots,  and  fruits. 

The  practice  of  worshipping  the  new  rice  at  the  time  of  the 
harvest  is  common  throughout  India.  In  Bengal,  on  a  Thursday, 
in  the  month  of  Pansha  (December-January),  after  the  crop 
has  been  reaped,  a  rattan-made  grain  measure  called  rek,  filled 
with  the  grain  upon  which  are  placed  gold,  silver  and  copper 
coins  and  some  cowrie  shells,  is  worshipped  as  the  representative 
of  the  goddess  of  fortune.  This  worship  is  repeated  in  the 
months  of  Chaitra,  Sravana,  and  Kartika.  In  Western  India 
the  new  rice  is  worshipped  at  the  Dasara  and  De  vali  festivals,  and 
in  Madras  the  same  event  is  celebrated  by  the  Pongol  ceremony, 
when  the  new  rice  is  boiled  for  the  first  time  and  eaten  with 
great  rejoicings.  Among  the  Native  Catholics  the  same  cere- 
mony is  perpetuated  in  the  *'  blessing  of  the  new  rice/'  which 
is  done  by  the  priest  in  the  field  before  the  crop  is  cut. 
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That  the  cultivation  of  rice  had  widely  spread  in  the  time  of 
Alexander  (400  B.C.)  we  learn  from  Strabo,  who  says,  *'  accord- 
ing to  Aristobulus,  rice  grows  in  Bactriana,  Babylonia,  Susida/' 
and  he  adds,  **  we  may  also  say  in  Lower  Syria."  Further  on 
he  notes  that  the  Indians  use  it  for  food,  and  extract  a  spirit 
from  it.  The  Greek  names  for  rice  are  derived  from  the  Sans- 
krit Vrihi ;  the  earliest  form  occurs  in  a  fragment  of  Sophocles, 
where  rice-bread  is  called  ^pivBris  apros ;  in  later  writers  we  meet 
with  the  form  opvCa,  The  Arabic  names  have  the  same  deri- 
vation, the  oldest  form  being  Kunz,  occurring  in  the  local 
dialect  of  the  Abd-el-Kais,  near  Bahrain,  and  the  more  modem 
forms  Aruzz  and  Ruzz.  In  Persian  the  form  of  Birinj  is  cur- 
rent, as  well  as  the  Sanskrit  name  Sh61i,  for  unhusked  rice. 
Dioscorides  briefly  mentions  rice  as  being  of  little  nutritive 
value  and  apt  to  cause  costiveness.  Celsus  (ii.,  20)  classes  it 
along  with  wheat  and  spelt  as  "  res  boni  succi.*'  According  to 
Sanskrit  writers,  the  best  class  of  grains  includes  wheat,  rice, 
and  barley  only,  other  kinds  being  relegated  to  the  cIubs  Kshudra 
dhanya  or  inferior  grains.  The  preparations  of  rice  used  in 
the  diet  of  sick  people,  and  described  in  Sanskrit  medical 
works,  are : — 

iRTj  (yavagu)  or  powdered  rice  boiled  with  water.  It  is  made 
of  three  strengths,  namely,  with  nine,  eleven,  and  nineteen  parts 
of  water,  called,  respectively,  Vilepi,  Peyd,  and  Man d^.  Instead 
of  water,  a  light  decoction  of  some  aromatic  and  carminative 
drug,  such  as  ginger  or  popper,  may  be  used  in  preparing 
f/avdgu. 

OTsTT  {l&j&)  or  imhusked  rice  parched  in  hot  sand.  It  is  used 
as  light  and  digestible  diet  for  the  sick. 

^g^T^^  (brishta  tandula)  or  husked  rice  parched  in  hot  sand. 
It  is  used  for  the  same  purposes  as  Idjd, 

yq^JT  (prithuka)  or  unhusked  rice  moistened,  parched,  and 
afterwards  flattened  and  the  husk  removed.  It  is  soaked  in 
water  or  boiled  and  given  with  curdled  milk  as  an  astringent 
diet  in  diarrhoea  or  dysentery. 
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7PW  (payasa)  or  rice-milk.    A  well-known  preparation. 

rpj^q  (tandulambu)  or  water  in  which  unboiled  rice  has 
been  steeped.  This  is  often  used  as  a  vehicle  for  powders,  &c., 
and  as  a  diet  drink. 

Rice  is  the  staple-food  of  the  inhabitants  in  Bengal,  many 
parts  of  Madras,  Burma,  and  the  Western  Coast  of  India,  but 
not  of  the  central  and  northern  parts  of  the  country,  where 
wheat  and  millet  are  the  staples  and  rice  only  a  luxury. 

Fermented  and  distilled  rice  liquors  are  largely  used  in 
many  parts  of  India.  For  an  account  of  the  economic  uses  of 
the  grain,  its  cultivation,  and  the  numerous  varieties  of  the 
plant  met  with  in  different  parts  of  the  country,  we  must  refer 
the  reader  to  a  diffuse  but  interesting  article  by  Dr.  G.  Watt 
in  the  Dictionary  of  the  Ecwi.  Prod,  of  India. 

Chemical  composition. — Rice  has  been  examined  by  Letheby, 
Payen,  and  others.  Payen  gives  the  percentage  composition 
of  dried  rice,  as,  nitrogenous  matter  7'55,  carbohydrates  90*75, 
fat  0'8,  and  mineral  matter  0*9.  In  chemical  composition  rice 
closely  resembles  the  potato ;  one  hundred  parts  of  dried 
potato,  according  to  Letheby's  analysis,  contain,  nitrogenous 
matter  8*4,  carbohydrates  88,  fat  0*8,  and  saline  matters  2*8 
parts  per  cent. 

Church  {Food  Ghmm  of  India)  gives  the  following  percentage 
composition  of  cleaned  rice : — Water  12*8,  albuminoids  7*3, 
starch  78'3,  oil  0*6,  fibre  0-4,  ash  0-6.  Professor  Church 
remarks,  100  parts  of  rice  contain  no  more  than  '065  of  potash 
and  '284  of  phosphoric  acid.  Eonig  quotes  20  analyses  of  rice 
by  various  chemists,  the  mean  percentage  composition  being, 
water  13*11 ,  albuminoids  7*85,  fat  '88,  nitrogen-free  extract  and 
starch  76*52,  cellulose  '63,  ash  1*01.  Where  rice  constitutes 
almost  the  entire  food  of  the  population,  the  throwing  away  the 
water  in  which  it  has  been  boiled  involves  the  loss  of  some  of  the 
mineral  matter,  and  is  to  be  deprecated ;  no  more  water  should 
be  used  in  cooking  this  grain  than  can  be  absorbed  by  it.  Two 
pounds  of  cleaned  rice  weigh  5  pounds  after  boiling. 
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Comnierce.'-ThQ  following  table  shows  the  exports  of  Rice 
(husked)  from  India  during  the  last  ten  years  in  thousands 
of  cwts : — 


Tear. 

Banna. 

Bengal. 

Madras. 

Bom- 
bay. 

Bind. 

ToUl. 

Talne  in 
lakhs  of 
Bupees. 

1880-81 

1881-82 

1882-83 

1883-84 

1884-85 

1885-86 

1886-87 

1887-88 

1888-89 

1889-90 

16,730 
16.690 
21,249 
16,994 
13,507 
19,084 
18,216 
17,879 
14,205 
18,259 

17,491 

6.717 
7,617 

7,838 
7,394 
6,035 
6,879 
5,902 
7,996 
6,417 
5,992 

2,363 
1,549 
1,319 
1,843 
1,403 
1,181 
1,564 
1.438 
1,538 
1,654 

927 

614 
552 
521 
677 
521 
639 
764 
589 
799 

32 

49 
71 
80 
80 
149 
139 
72 
19 
70 

76 

26,769 
28,519 
31,029 
26,832 
21,702 
27,814 
26,460 
28,149 
22,768 
26,774 

89,717 
82,496 
84,401 
83,289 
71,228 
91,672 
87,648 
92,251 
78,453 
100,473 

Average  for 
10  years... 

6,878 

1,685 

660 

26,681 

86,162 

The  estimated  total  production  of  rice  in  1 888-89  has  been 
given  as : — 

Bengal   14,269,223  tons. 

Madras  2,693,916  „ 

Bombay  and  Sind 399,757  „ 

N.-W.  Provinces  and  Oudh  . .  2,420,768  „ 

Punjab  271,293  „ 

Central  Provinces 1 ,622,385  „ 

Burma   3,039,397  „ 

Assam 608,846  „ 


26,325,585    tons. 


In  the  same  year  India  imported  from  beyond  its  frontier 
1,151,450  cwts.,  the  greater  portion  coming  from  Nepaul.  Of 
the  exports,  about  50  per  cent,  goes  to  Europe,  30  per  cent  to 
Eastern  ports,  and  the  remainder  for  the  use  of  the  emigrants 
in  Mauritius,  Reunion,  the  West  Indies,  South  America,  and 
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Australia.     The  fine  rice  of  the  West   Indies  is  considered 
insipid  by  the  Indian  labourers. 

TRITICUM  SATIVUM,  Lam. 
Pig,— Bentl.  and  Trim.,  L  294.    Wheat  [Eng,),  Bl^  [Fr.). 

Hab.  — The  Euphrates  region.  Cultivated  in  N.-W.  India, 
the  Central  Provinces,  and  Bombay. 

Vernacular,— G&iVLn  [Hiud\  Qahun(-5r<7r.),  Godumai  {Tarn), 
Godumulu  (Tel)y  Kotanpam  {MaL),  Godhi  (Oan,),  Gam 
(Beng.),  Ghavum  ((?««.). 

History,  Uses,  &C. — Wheat,  as  the  most  important  of 
the  cereals,  has  given  rise  to  numerous  myths,  for  an  account 
of  which  we  cannot  do  better  than  refer  the  reader  to  the  late 
Dr.  W.  Mannhardt's  learned  monograph  Die  Konienddmonen 
(Berlin,  1868).  In  the  myth  of  Persephone- kora,  daughter  of 
Zeus,  the  god  of  the  heavens,  which  by  their  warmth  and  rain 
produce  fertility,  and  of  Dimeter  or  Ceres,  the  maternal 
goddess  of  the  fertile  earth,  we  perceive  that  she  was  conceived 
as  a  divine  personification  of  this  grain,  in  summer  appearing 
beside  her  mother  in  the  light  of  the  upper  world,  but  in  the 
autumn  disappearing,  and  in  winter  passing  her  time,  Kke  the 
seed  under  the  earth,  with  the  god  of  the  lower  world.  As  a 
pendant  to  the  Greek  myth,  we  have  the  Indian  myth  of  Sita 
or  "  the  Furrow,**  husbandry  personified,  and  apparently  once 
worshipped  as  a  kind  of  goddess.  In  the  Rig-Veda  Sita  is 
invoked  as  a  deity  presiding  over  Agriculture,  and  appears  to 
be  associated  with  Indra.  In  the  Vc^OHaneya^  Sita  "the 
Furrow*'  is  personified  and  addressed,  four  furrows  being 
required  to  be  drawn  at  the  ceremony  when  certain  stanzas  are 
recited.  Sita  is  so  named  because  she  was  fabled  to  have 
sprung  from  a  furrow  made  by  her  father  Janaka  while 
ploughing  the  ground  to  prepare  it  for  a  sacrifice  instituted  by 
him  to  obtain  progeny,  whence  her  epithet  Ayonija  "not 
womb-born.'**     Wheat  was  used  in  sacrifice  by  the  Greeks  and 

•  Of  course,  these  myths  are  more  or  less  applicable  to  all  food-grains. 
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Romans,  and  by  the  Hindus  in  Yedic  times,  as  an  emblem  of 
fertility ;  it  was  poured  upon  the  bride  at  the  marriage  ceremony^ 
and  in  Northern  India,  wheat,  millet  and  rice  are  still  used  on 
such  occasions.  Wheat,  as  the  most  important  food-grain,  is 
frequently  mentioned  by  Hippocrates,  who  calls  it  frup<Jf,  and 
mentions  three  kinds;  Pliny  also  describes  several  kinds  of 
Tritkiim.  Sanskrit  medical  writers  also  mention  three  kinds 
of  wheat,  namely,  Mahdgodhuma  or  large-grained,  Madhuli  or 
small-grained,  and  Nihsuki  or  beardless ;  they  consider  it  to  be 
the  most  nutritive  of  the  food-grains,  but  not  so  easily  digested 
as  rice. 

Many  varieties  of  wheat  are  cultivated  in  India,  and  through 
careless  cultivation  there  is  much  mixture  in  the  samples 
brought  to  market.  A  number  of  samples  purchased  by  one  of 
us  in  the  Bombay  market  and  sent  to  Australia  for  trial,  were, 
on  careful  cultivation,  found  to  be  all  mixed,  some  of  them 
producing  five  or  six  distinct  varieties.  Indian  wheats  may  be 
divided  roughly  into  two  classes,  soft  and  hard,  the  former 
being  mostly  used  for  bread-making,  and  the  latter  for  making 
a  kind  of  vermicelli  and  certain  other  preparations  used  by  the 
natives.  Amongst  the  Hindus,  owing  to  caste  distinctions,  the 
whole  process  of  grinding  the  com,  separating  the  floar  and 
making  it  into  cakes,  is  usually  performed  by  the  women  of  the 
house,  consequently  the  demand  for  ready-made  flour  is  limited 
to  the  supply  of  the  non-Hindu  population,  and  some  of  the 
less  pai*ticular  Hindu  castes.  In  the  Indian  process  of  making 
flour,  the  wheat,  after  cleam'ng,  is  placed  upon  a  table  and 
thoroughly  wetted  and  the  water  allowed  to  drain  from  it 
during  the  night.  The  next  morning,  the  still  moist  grain 
is  ground  in  handmills  by  women.  It  is  then  sifted,  and  as 
much  fine  flour  and  raica  or  snji  (the  heart  of  the  grain)  as  can 
be  obtained  are  laid  aside.  The  remainder  termed  '^naka'*  is 
again  ground  in  a  more  powerful  mill  and  an  inferior  kind  of 
rawa  obtained  from  it.  The  residue  after  a  third  grinding 
yields  a  coarse  flour  and  bran.  The  bazar-made  bread  is  of 
two  kinds,  that  used  by  the  Mahometans  and  known  as  iW/», 
which  is  in    thin   cakes,    and   loaf-bread    introduced   by  the 
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Portuguese.  The  former  is  similar  to  the  bread  used  in  all 
Mahometan  countries,  the  latter  is  made  with  60  parts  fine 
ratca^  20  second  sort  or  naka  raica,  and  20  of  first  sort  flour. 
A  second  or  inferior  kind  of  bread  is  also  sold.  The  barm 
or  yeast  in  use  is,  where  obtainable,  the  fermenting  juice  of  the 
palm^  elsewhere  an  artificial  barm  is  prepared. 

In  some  of  the  large  towns  a  loaf-bread  is  now  made  by 
Brahmins  for  the  use  of  the  Hindu  population,  but  its  use  is 
very  limited.  In  Calcutta,  Madras,  and  Bombay,  flour  and  bread 
made  as  in  Europe  is  obtainable,  and  is  gradually  taking  the 
place  of  the  Portuguese  article.  Fine  flour  is  also  imported 
from  Europe  and  America,  as  the  excessive  proportion  of 
gluten  in  Indian  flour  renders  it  unsuitable  for  use  in  making 
pastry, 

Wheaten  flour  is  often  used  as  a  dusting-powder  to  allay 
the  heat  and  pain  of  local  inflammations,  such  as  bums,  scalds, 
&c.,  but  it  is  inferior  for  such  purposes  to  powdered  starch. 
In  America  an  uncooked  paste  made  of  the  flour  has  been  used 
with  success  in  diarrhoea.  In  India  flour  is  much  used  by  the 
natives  for  making  poultices. 

Description. — The  albumen  which  constitutes  the  main 
portion  of  the  grain  is  composed  of  large  thin-walled  paren- 
chyme,  the  cells  of  which  on  transverse  section  are  seen  to 
radiate  from  the  furrow,  and  to  be  lengthened  in  that  direction 
rather  than  longitudinally.  In  the  vicinity  of  the  furrow  alone 
the  tissue  of  the  albumen  is  narrower.  Its  predominating 
large  cells  show  a  polygonal  or  oval  outline,  whilst  the  outer 
layer  is  built  up  of  two,  three  or  four  rows  of  thick-walled, 
coherent,  nearly  cubic  gluten-cells.  This  layer,  about  70  mkm. 
thicky  is  coated  with  an  extremely  thin  brown  tegument,  to 
which  succeeds  a  layer  about  80  mkm.  thick,  of  densely  packed, 
tabular,  greyish  or  yellowish  cells  of  very  small  size;  this  proper 
coat  of  the  fruit  in  the  furrow  is  of  rather  spongy  appearance. 
The  gluten-cells,  varying  considerably  in  the  different  cereal 
grains,  afford  characters  enough  to  distinguish  them  with 
certainty.  In  wheat,  for  instance,  the  gluten-cells  are  in  a 
III— 77 
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single  row,  in  rice  they  form  a  double  or  single  row,  but  its 
cells  are  transversely  lengthened. 

The  layer  alluded  to  as  being  composed  of  gluteu'Cells  is 
loaded  with  extremely  small  granules  of  albuminous  matters 
(gluten),  which  on  addition  of  iodine  are  coloured  intensely 
yellow.  These  granules,  which,  considering  barley  as  an  article 
of  food,  are  of  prominent  value,  are  not  confined  to  the  gluten- 
cells^  but  the  neighbouring  starch-cells  also  contain  a  small 
amount  of  them:  and  in  the  narrow  zone  of  denser  tissue 
projecting  from  the  furrow  into  the  albumen,  protein  principles 
are  equally  deposited,  as  shown  by  the  yellow  coloration  which 
iodine  produces. 

The  gluten-cells,  the  membrane  emhroynnaire  of  M^ge-MouriSs, 
contain  also,  according  to  the  researches  on  bread  made  by 
this  chemist  (1856),  Cerealin,  an  albuminous  principle  soluble  in 
water,  which  causes  the  transformation  of  starch  into  dextrin, 
sugar,  and  lactic  acid.  In  the  husks  {epiderme,  epicarpe,  and 
endocarpe)  of  wheat,  Mege-Mouri^s  found  some  volatile  oil  and 
a  yellow  extractive  matter,  to  which,  together  with  the  cerealin, 
is  due  the  acidity  of  bread  made  with  the  flour  containing 
the  bran. 

Chemical  comjyosition, — Konig  quotes  200  analyses  of  wheat 
from  different  sources  and  by  various  chemists,  and  the 
following  figures  represent  the  minimum^  maximum,  and  mean 
composition : — 

Water.     Albuminoids.      Fat.    Nitrogen-free   Cellulose.     Asli. 

extractive. 
Minimum..  5-33  7'61         100        69-90  1-24        -62 

Maximum. 19-10        2137        3'57        7377  6-34      2-68 

Mean 13-65         12-36         ]-76        67-91  2-63      1*81 

According  to  Church  (Food  Grains  of  India),  average 
Indian  wheat  has  the  following  percentage  composition:— 
Water  12-6,  albuminoids  13-5,  starch  68-4,  oil  1-2,  fibre  2-7, 
ash  1"7.  The  albuminoids  in  some  samples  examined  were 
as  high  as  16"7.  In  English  and  American  wheat  they 
range  from  8  to  9  per  cent.  only.  The  amount  of  starch 
varies   between   60    and   70   per   cent.,    and   the    weight   of 
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nitrogen  between  1*6  and  2*7  per  cent.  A  small  quantity  of 
Baccharine  matter  is  also  present^  and  the  ash  contains  nearly 
50  per  cent,  of  phosphoric  acid.  The  inorganic  constituents 
are  mostly  found  in  the  bran,  to  the  extent  of  over  7  per  cent., 
while  the  nitrogenated  principles  enter  chiefly  the  flour.  If 
the  latter  be  kneaded  with  cold  water  as  long  as  the  liquid 
becomes  milky,  a  yellowish  gray  elastic  and  glutinous  mass 
remains,  which  is  the  gluten  of  Beccaria,  retains  about  70  per 
cent,  of  water,  and  consists,  according  to  Von  Bibra,  in  the 
dry  state,  of  about  70  per  cent,  vegetable  fibrin,  3*8  to  9*3 
vegetable  casein,  7*5  to  19*5  glutuiy  and  4*6  to  8*2  per  cent,  of 
fat.  When  fresh  it  dissolves  in  dilute  phosphoric  acid  and  in 
solution  of  potassa.  On  diying  it  assumes  a  hornlike  appearance 
and  partly  loses  its  solubility.  According  to  Boussingault,  it 
contains  15  per  cent,  of  nitrogen. 

To  purify  it,  Bitthausen  (1862-67)  dissolves  it  in  cold  very 
dilute  potassa  solution  (1  to  1,000  parts  of  water),  decants  front 
the  undissolved  starch,  and  precipitates  with  acetic  acid.  The 
precipitate  is  repeatedly  treated  with  fresh  portions  of  alcohol, 
commencing  with  spec.  gr.  '914,  and  increasing  the  strength 
finally  to  absolute  alcohol.  After  another  washing  with  ether^ 
the  insoluble  portion  constitutes  gluten-casein,  which  is  slightly 
soluble  in  acetic  acid,  freely  soluble  in  potassa,  and  becomes 
insoluble  by  heat.  On  evaporating  the  imited  alcoholic  liquids 
to  one-half  and  cooling,  gluten-fibnn  is  separated,  which  is 
freed  from  adhering  casein  by  dissolving  it  repeatedly  in  60 
and  70  per  cent,  alcohol.  It  is  freely  soluble  in  dilute  acetic 
acid,  and  when  boiled  with  water,  in  which  it  is  insoluble,  it  is 
converted  into  a  jelly.  Af f^r  the  separation  of  gluten-fibrin, 
the  greater  portion  of  the  alcohol  is  evaporated;  the  pre- 
cipitate appearing  on  cooling  is  treated  with  a  little  alcohol, 
washed  with  ether,  dissolved  in  a  little  65  per  cent,  alcohol, 
and  precipitated  by  absolute  alcohol.  The  precipitate  is 
mucedin ;  the  solution  contains  glutin  or  gliadin.  The  former 
yields  with  cold  or  boiling  water  a  milk-like  liquid ;  the  latter 
is  soluble  in  water,  alcohol,  acetic  acid,  potassa,  &c.,  the 
aqueous  solution  being  precipitated  by  the  salts  of  the  heavier 
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metals ;  glutin  contains  sulphur  and  18  per  cent,  of  nitrogen. 
These  principles  are  the  most  important  ones  of  the  vegetable 
protein  compounds.     [Stilli  and  Maisch,) 

Starch  forms  a  white,  inodorous,  and  tasteless  powder,  with 
a  peculiar  slippery  feel  between  the  fingers.  Exposed  to  the 
atmosphere,  it  contains  from  10  to  13  per  cent,  of  moisture, 
which  is  given  off  at  100**  C.  (212®  F.),  and  is  reabsorbed  on 
exposure.  The  spec.  gray,  of  starch  is  about  1*5,  but  after 
complete  drying  is  increased  to  1*66.  It  is  insoluble  in  ether, 
alcohol,  and  cold  water;  the  last-mentioned  liquid,  however, 
when  triturated  with  starch,  so  that  some  of  the  granules  are 
ruptured,  evidently  dissolves  a  little,  since  it  acquires,  after 
filtration,  a  blue  color  on  the  addition  of  iodine.  Soluble  starch 
is  obtained,  according  to  Masohke,  by  the  prolonged  heating  of 
starch  to  100^  0.  (212^  F.).  When  heated  to  between  160^ 
and  200*  C.  (320**  and  392®  F.),  it  is  gradually  converted  into 
dextrin  (see  below).  Starch  becomes  soluble  in  cold  water  in 
the  presence  of  the  chlorides  of  zinc  and  of  calcium  and  of 
other  deliquescent  or  freely  soluble  salts.  Its  solution  in  hot 
water  gelatinizes  on  cooling,  the  jelly  of  wheat  starch  being 
milk-white — that  of  potato  starch,  particularly  when  made 
with  much  water,  being  more  translucent.  On  heating  starch 
with  glycerin  a  solution  is  obtained,  which,  according  to 
Zulkowski  (1875,  1880),  contains  soluble  starch,  obtainable 
by  diluting  with  water  and  precipitating  the  clear  filtrate  with 
alcohol.  Potato  starch  is  easily  converted  into  the  soluble  form, 
but  wheat  starch  requires  a  prolonged  heating,  and  rice  starch 
is  thus  changed  with  still  greater  difiiculty. 

Preparation. — ^Wheat  or  other  grain  is  soaked  in  warm 
water,  to  which  sometimes  an  alkali  is  added,  until  the  outer 
coating  has  become  soft ;  it  is  then  groimd  under  water,  and 
washed  upon  suitable  sieves  with  pure  water,  with  which  the 
starch  passes  through  and  is  collected  by  subsidence  in  suitable 
tanks,  the  alkaline  water  retaining  the  gluten  ;  or  the  latter  is 
removed  by  allowing  it  to  undergo  decomposition,  when  acetic, 
butyric,  or  lactic  and  other  acids  are  produced.  The  gluten 
need  not  bo  destroyed,  but  may  be  obtained  as  a  by-product ; 
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for  this  purpose  wheat  flour  is  made  with  water  into  a  stiff 
dough ;  this  is  set  aside  for  2  hours,  and  then  placed  upon  a 
fine  wire  sieve,  where  it  is  kneaded  under  a  thin  stream  of  water 
until  the  latter  no  longer  becomes  milky  ;  nearly  the  whole  of 
the  gluten  will  remain  upon  the  sieve.  After  sufficient  washing 
with  pure  water,  the  starch  is  drained  in  boxes,  cut  into  cubical 
blocks,  and  dried  in  properly -constructed  drying  chambers. 

Mucilage  of  starch,  when  heated  to  about  160®  C.  (320°  F.), 
or  when  boiled  with  very  dilute  sulphuric  acid,  or  when  digested 
with  diastase  at  about  70°  C  (158°  F.),  is  converted, 
according  to  Musculus  (1860),  first  into  maltose,  C^'H**0^% 
which  is  probably  a  compound  of  dextrin,  C*H*°0*,  and  dextrose, 
C"H"0*,  the  former  passing  finally  likewise  into  glucose. 
Iodine  imparts  to  starch  in  the  presence  of  water,  and  to  starch- 
mucilage,  a  blue  color  which  disappears  on  the  application  of 
heat,  but  reappears  on  cooling.  Bromine  colors  the  starch 
brown- yellow.  Fuming  nitric  acid  transforms  starch  into 
xtjloidin,  C*H'{NO")0%  which  is  a  white,  tasteless  powder, 
insoluble  in  alcohol,  but  softening  in  boiling  water.  A  filtered 
Bolution  of  starch  in  water  yields  with  tannin  a  flocculent 
precipitate  which  is  soluble  in  boiling  water.  When  incinerated, 
starch  should  leave  not  over  1  per  cent,  of  ash. 

The  exports  of  Wheat  from  India  to  Europe  last  year  exceeded 
1,397,000  tons,  an  increase  on  the  shipments  of  the  previous 
twelve  months  of  726,000  tons,  or  110  per  cent.,  and  they  were 
larger  than  the  previous  largest  shipments  in  any  year,  that  of 
1886,  by  265,000  tons,  or  23-4  per  cent.  In  the  past  seven 
calendar  years  the  exports  from  the  three  great  shipping  ports 
have  been  as  under : — 


Year*. 

Prom 
Bombay 

From 
Kurrachee. 

Prom 
Calcutta. 

Total 
ToD«. 

1891 

1890 

1889 

1888 

1887 

1886 

1885 

665,543 
272,644 
305,044 
483,035 
462,428 
617,834 
642.562 

512,632 
334,042 
341,137 
149,277 
32.977 
186,352 
807,844 

219,221 
65,439 
77,637 
148,776 
229,012 
328,558 
212,277 

1,397,466 
672,125 
723,818 
781,088 
724,417 
1,132,744 
1,062,688 

1891. 

I89(). 

1886. 

er  cent- 

Per  cent. 

Per  cent- 

47-6 

40-6 

54-5 

36-7 

49-7 

16-7 

15-7 

9-7 

29-8 
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The  shipments  from  Bombay  show  an  increase  on  the  preced  ^ 
ing  year  of  14:4'5  per  cent»,  those  from  Kurrachee  of  63"6,  and 
from  Calcutta  of  236*9  per  oent.  The  share  of  these  three 
ports  in  the  trade  in  the  past  two  yeara  and  in  1886  has  been 
as  under : — 


Bombay... 
Kurrachee 
Calcutta  . 

Three  years  ago  Kurrachee  took  the  lead,  and  in  the  follow- 
ing year  she  increased  it,  thanks  to  the  large  crops  in  the 
Punjab,  from  whence  she  draws  the  bulk  of  her  suppKes.  Last 
year  the  crop  in  the  Punjab^  the  largest  wheat-producing  pro- 
vince in  India,  was  a  bumper  one,  and  as  the  demand  from 
Europe  was  more  than  usual,  the  exports  from  the  chief  port 
of  Sind  were  far  in  excess  of  any  previous  year,  and  exceeded 
half  a  million  tons.  But  she  was,  nevertheless,  unable  to  main- 
tain  her  supremacy.  With  full  crops  in  the  Central  Provinces 
and  in  the  North- West  Provinces  and  Oudh,  but  under  the 
average  in  this  Presidency,  Bombay  once  again  took  the  lead 
with  a  total  of  close  on  666,000  tons,  or  about  30  per  cent, 
more  than  from  Kurrachee  and  a  11  per  cent,  larger  share  in 
the  total  exports  from  the  country.  To  the  larger  crop  in  the 
N.-W.  Provinces  and  Oudh  the  increased  shipments  from 
Calcutta  are  due,  for  in  Bengal  the  crop  was  slightly  under  the 
mean ;  but  her  future  position,  as  an  exporter  of  Wheat,  is 
bound  to  weaken,  rather  than  improve,  on  that  held  by  the 
ports  on  the  Western  side.  In  the  past  seven  years  on  an 
average  51  per  cent,  of  the  shipments  have  been  despatched 
to  Great  Britain  and  49  to  the  Continent,  but  last  year  only 
41  per  cent,  went  to  XT.  K.  Ports  and  59  to.  the  rest  of  Europe. 
Of  the  shipments  from  Bombay  in  1891,  the  Continent  received 
63  per  cent.,  from  Kurrachee  nearly  as  much — viz,,  61  per 
cent., — but  from  Calcutta  only  41  per  cent.  went.  The  crop 
now  growing  promises  well  in  the  Punjab  and  North- West 
Provinces,  in  both  of  which  the  area  was  recently  estimated 


OBAMINEJE.  615 

as  larger  than  last  year :  in  the  former  at  about  one,  and 
in  the  latter  at  four  per  cent,  more,  or  about  10}  and  11 
per  cent.,  respectively,  in  excess  of  the  normal  area.  In  the 
Central  Provinces  and  in  this  Presidency,  the  estimates,  when 
completed,  are  expected  to  fall  short  of  both  last  year  and  the 
average,  owing  to  the  season  being  unfavourable  for  the  later 
sowings,  but  in  Berar  the  area  is  returned  at  over  two  per 
cent,  more  than  last  year's.  More  rain  is  wanted,  especially  in 
the  Central  Provinces,  Berar,  and  in  parts  of  our  own  Presi- 
dency, and  unless  it  soon  falls  the  outturn  will  be  still  further 
reduced.  A  large  business  in  Punjab  Wheat  was  done  a  few 
months  ago  for  April-May  delivery  in  Bombay,  but  owing  to 
the  dealers  in  the  Central  Provinces  holding  out  for  new  terms 
of  sale  in  the  local  market,  very  little  of  the  grain  of  those  pro- 
vinces has  so  far  been  contracted  for.  They  have  only  recently 
given  way,  and  agreed  to  sell  on  the  old  terms,  too  late,  however, 
for  the  market  has  slipped  back  and  prices  have  dropped  con- 
aiderably  from  their  former  high  level. 


HORDEUM   HEXASTICHUM,  Lim. 

Fig. — Duthie,  Fodder  Orasses  of  N.  India,  PL  F,  /.  32. 
Barley  (Eng.)^  Orge  (-Fr.). 

Hab. — Western  temperate  Asia.  Cidtivated  in  the  N.-W. 
Provinces  of  India. 

Vernacular. — Jav  (Hind.),  Jab   (Beng.),  Java  (Mar.^  Tel). 

History  Uses,  &C. — Indra  in  the  Rig- Veda  is  called 
durah  yavasya,  "the  giver  of  the  barley."  At  many  Hindu 
ceremonies,  such  as  the  birth  of  a  child,  marriages,  funerals, 
and  in  various  sacrifices,  barley  is  used.  In  the  Atharva-  Veda 
the  rice  and  barley  ofEered  to  the  dead  are  prayed  to  to  be 
propitious  to  them,  and  in  the  same  Veda  rice  and  barley  are 
invoked  for  the  cure  of  disease  and  deliverance  from  other 
evils:  '' Etau  yakshmainvi  h&dh^te;  etan  mun'cKato  anhams.'* 
Barley  is  symbolic  of  wealth  and  plenty ;  it  is  also  a  phallic 
emblem ;  Asvalayana,  in  the  first  book  of  the  Orihyasutra,  says 
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that  in  Yedic  times,  the  wife  when  three  months  gone  with 
child  fasted ;  after  her  fast,  her  husband  came  to  her  with  a 
pot  of  sour  milk  into  which  he  threw  two  beans  and  a  grain 
of  barley,  and  whilst  she  was  drinking  it*  he  asked,  "  What 
drinkest  thouP*'  She,  having  drunk  three  times,  replied, 
'*  I  drink  to  the  birth  of  a  son/'  Nardyana,  in  his  Commeirtary 
on  Asval&yana,  states  that  the  two  beans  and  the  grain  of 
barley  represent  the  organs  of  generation.     (De  Cfubernaiis.) 

At  the  Yava-chaturthi,  on  the  fourth  day  of  the  light  half 
of  the  month  Vaisfikh,  a  sort  of  game  is  played  in  which 
people  throw  barley-meal  orer  each  other.  Tava-sura,  an 
intoxicating  drink,  is  made  from  barley  in  Northern  India* 
According  to  Bretschneider,  barley  is  included  among  the  five 
cereals,  which,  it  is  related  in  Chinese  history,  were  sowed  by  the 
Emperor  Shen-nung,  who  reigned  about  2700  B.C.  ;  but  it  is 
not  one  of  the  five  sorts  of  grain  which  are  used  at  the  ceremony 
of  ploughing  and  sowing  as  now  annually  performed  by  the 
emperors  of  China. 

Theophrastus  was  acquainted  with  several  sorts  of  barley 
(KpiBrf)^  and,  among  them,  with  the  six-rowed  kind  or  fiexasti" 
chon,  which  is  the  species  that  is  represented  on  the  coins 
struck  at  Metapontum  in  Lucania  between  the  6th  and  2nd 
centuries  B.C. 

Barley  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  in 
Egypt  and  Syria,  and  must  have  been,  among  the  ancient 
Hebrews,  an  important  article  of  food,  judging  from  the 
quantity  allowed  by  Solomon  to  the  servant  of  Hiram,  king  of 
Tyre  (B.C.  1015).  The  tribute  of  barley  paid  to  King  Jotham 
by  the  Ammonites  (B.C.  741)  is  also  exactly  recorded.  The 
ancients  were  frequently  in  the  practice  of  removing  the  hard 
integuments  of  barley  by  roasting  it,  and  using  the  terrified 
grain  as  food.     {Pharmacographia,) 

The  Hindus  employ  barley  in  the  dietary  of  the  sick.  It  is 
chiefly  used  in  the  form  of  sdktu  or  powder  of  the  parched 
grain.  Gruel  prepared  from  saktu  is  said  to  be  easily  digested 
and  to  be  useful  in  painful  dyspepsia.     In  Europe,  for  use  in 
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medicine  and  as  food  for  the  sick,  pearl-barley  is  always 
employed;  this  is  the  grain  deprived  of  its  husk  by  passing  it 
between  horizontal  mill-stones,  placed  so  far  apart  as  to  rub  off 
the  integuments  without  crushing  it.  Pearl-barley  imported 
from  Europe  is  obtainable  in  most  Indian  bazars-  For  an 
account  of  the  economic  uses  of  barley,  we  would  refer  the 
reader  to  an  article  by  Dr.  J.  Murray  in  the  Diet.  £con.  Prod. 
of  India  (iv.,  p.  273). 

Description. — The  structure  of  the  barley-grain  after 
the  palea)  have  been  removed  is  similar  to  that  of  wheat  (see 
TrUkuni)^  The  paleai  consist  chiefly  of  long  fibrous,  thick- 
walled  cells,  two  or  four  rows  deep,  constituting  a  very  hard 
layer.  On  transverse  section,  this  layer  forms  a  coherent 
envelope,  about  35  mkm.  thick;  its  cells,  when  examined  in 
longitudinal  section,  show  but  a  small  lumen  of  peculiar 
undulated  outline  from  secondary  deposits.     (Pharmacographla.) 

CJiemlcal  composition. — The  following  figures  representing 
the  average  minimum,  maximum,  and  mean  composition  of 
127  samples  of  barley  from  different  sources  are  quoted  by 
Konig: — 

Water.  Albuminoids.  Fat.     f^^^^eXr^.  Cellulose.    Ash. 

Minimum...  723  6*20  103      49-11  1-96        -6 

Maximum. ..20-88  17  46  487      7220  14-16      6-92 

Mean         ...1377  1114  2-16       6493  5-31      269 

According  to  Church,  the  average  percentage  composition  of 
husked  Indian  barley  is,  water  12*5,  albuminoids  11*5,  starch 
700,  oil  1-3,  fibre  2  6,  ash  2-1. 

Lermer  {VievieljahrPHHchr,  fur  pra/d,  Pharni,,  XII.  (1863), 
4-23)  found  European  barley  to  have  the  following  percentage 
composition: — Water  13  to  15,  oil  3*0,  starch  63*0,  cellulose  7*0, 
dextrin  Q*iSy  nitrogen  2-5,  ash  2*4,  lactic  acid  a  trace.  The 
protein  or  albuminous  matter  consists  of  different  principles, 
chiefly  insoluble  in  cold  water.  The  soluble  portion  is  partly 
coagulated  on  boiling,  partly  retained  in  solution.  2*5  percent, 
of  nitrogen,  as  above,  would  answer  to  about  16  per  cent  of 
HL— 78 
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albuminous  matters.  Their  (soluble  part  Beems  to  b^  deposited 
in  the  starch-cells,  next  to  the  gluten  cells,  which  latter  contain 
the  insoluble  portion. 

The  ash,  according  to  Lermer,  coDtains  29  per  cent,  of  siliciG 
acid,  32*6  of  phosphoric  acid,  22'7  of  potash,  and  only  3'7  of 
lime.  In  the  opinion  of  Salm-Horstmar,  fluorine  and  lithia  are 
indispensable  constituents  of  barley. 

The  fixed  oil  of  barley,  as  proved  in  1863  by  Hanamann,  is 
a  compound  of  glycerine,  with  either  a  mixture  of  palmitic  and 
lauric  acids,  or  less  probably  with  a  peculiar  fatty  add.  Beck- 
mann's  Hordeinic  Acid  obtained  in  1 855  by  distilling  barley 
with  sulphuric  acid  is  probably  lauric  acid,  Lintner  (1868) 
has  shown  barley  to  contain  also  a  little  Ckolesterin, 

Lastly,  Kiihnemann  (1875)  extracted  from  barley  a  crystal- 
lized dextrogyrate  sugar,  and  (1876)  an  amorphous  Isevogyrate 
mucilaginous  substance,  Sinistrin;  according  to  that  chemist, 
dextrin  is  altogether  wanting  in  barley. 

Barley  when  malted  loses  7  per  cent. ;  it  then  contains  10  to 
12  per  cent,  of  sugar,  produced  at  the  expense  of  the  starch ; 
before  malting  no  sugar  is  to  be  found.     {Pharmacographia.) 

Commerce. — The  total  yield  of  barley  in  British  India  does  not 
exceed  50,000,000  cwts.  In  1887-88  the  total  exports  were 
29,575  cwts.,  valued  at  Rs.  89,776,  of  which  Bombay  shipped 
18,688  cwts.,  Bengal  6,873  cwts.,  and  Sind  4,014  cwts.,  valued 
at  Rs.  58,632,  Rs.  20,556,  and  Rs.  10^88,  respectively.  The 
country  which  imported  most  largely  was  Persia,  with  10,358 
cwts. ;  following  on  which  were,  Arabia  with  7,675  cwts  ,  Ceylon 
with  7,539  cwts.,  and  Aden,  the  United  Kingdom,  Zanzibar, 
and  *^  other  countries''  with  insignificant  quantities.  (Diet. 
Econ.  Prod.  India ,  iv.,  p.  281.) 

The  minor  food  grains  {Ktidhdnya  or  Kahndar  dhanya) 
mentioned  by  Sanskrit  medical  writers  are : — 

Sorghum  vulgare,  Pm.— Y4van41a  (Sm$knt),  Jodr 
(Hind.y  Beng.),  Javari(6?wz.),  Jondhalfi  (Mar.),  Chohxai  {Tam.)y 
TaUa   (TeL),  Chavela  (Mai). 
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This  is  one  of  the  most  important  food-crops  of  India ;  from 
it  are  made  bread,  porridge,  and  other  food  preparations. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition : — Water  12'5,  albuminoids  9-3,  starch  72*3,  oil  2*0, 
fibre  2'2,  ash  1*7,  phosphoric  acid  0*85,  potash  0*21. 

Setaria  italica,  Beauv. — Kangu(Sa;w*rtY),Kora(-Htnd.), 
Efingni  (Beng-),  E&li-kangani  (Mar.),  Bijri  {Gfuz.),  Tennai 
(Tarn.),  KorSld  (Tel.). 

The  grain  is  much  esteemed  as  an  article  of  human  food 
in  some  parts  of  India.  It  is  eaten  in  the  form  of  cakes  and 
porridge  in  the  North-West  Provinces  and  Bombay ;  in  Madras 
it  is  valued  as  a  material  for  making  pastry,  in  the  Punjab  the 
leaves  are  used  as  a  pot-herb.  Boiled  with  milk  it  forms  a 
light  and  pleasant  meal  for  invalids.  Church's  analysis  shows 
it  to  have  the  following  percentage  composition: — Water  10*2, 
albuminoids  lO'S,  starch  73-4,  oH  29,  fibre  1-5,  ash  1-2 
(husked). 

Panicum  miliaceum,  Linn. — China  (S<i«^A:nY),  China 
(Hind.),  Chlna-gh6s  {Beng.),  Varagu  (Tarn.),  Vorglo  {Tel.), 
Varivava  {Mar.). 

This  grain  is  usually  made  use  of  in  the  form  of  porridge. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition: — Water  12*0,  albuminoids  12*6,  starch  69*4, 
oil  3-6,  fibre  I'O,  ash  1-4  (husked). 

Panicum  frumentaceum,  Boxb.—Sy&mihgi  {Sanskrit), 
Sawan  [Rittd.),  Shyamadhdn  (Beng.),  Shamdlu  (TeL),  Kathli, 
Shamula  (Mar.),  Savan,  Sama  (Onz.). 

This  grain  is  wholesome  and  nourshing,  and  is  much  used 
for  home  consumption  amongst  the  poorer  classes.  Church's 
analysis  shows  it  to  have  the  following  percentage 
composition  : — Water  12'0,  albuminoids  8'4,  starch  72*5,  oil  3*0, 
fibre  2-2,  ash  12-9  (unhusked). 

Paspalum  SCrobiculatum,  XiVw.— Kodrava  (Sanskrit), 
Koda  (Rind.),  Kodoidhfin  (Beng.),  Arugu  (Tel.),  Gora-harik, 
Gora-kodru  (Mar.,  Ouz.). 
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Cases  of  poisoning  nre  oc'04\sionally  met  with  in  India, 
arising  from  the  consumption  of  this  grain  as  an  article  of 
food.  The  symptoms  are  similar  to  those  seen  in  poisoning  by 
darnel  (see  Loliam  femnJrntum),  Kixlru -poisoning occasionally 
ends  fatally  :  thus,  in  a  case  reported  to  the  Bombay  Chemical 
Analyser,  from  Godhni,  in  lS71)-8(),  four  persons,  m.,  a  man 
and  three  children,  were  poisoned  by  eating  bread  made  from 
the  flour,  and  one  of  the  children  died.  This  grain  appears  to 
be  only  occasionally  poisonous  ;  according  to  poi)ular  belief, 
there  are  two  varieties  of  the  grain,  Gora  or  "  sweet,'^  and 
Miijara  or  "  poisonous." 

Church's  analysis  shows  the  following  percentage  composition 
of  the  husked  grain:— Water  ITT,  albuminoids  7'0,  starch 
772,  oil  2-1,  fibre  0-7,  ash  l-;3. 

Hygrorhiza    aristata,     AV<"-^.— NivSra     ISmtskrif), 

Uridban  (IlincL,  Benrj,),  Dcobhdt  (Mar.), 

See  article  on  Rice.  Church's  analysis  shows  that  wild  rice, 
after  it  has  been  husked,  has  the  following  percentage 
composition: — Wat<?r  12*8,  albuminoids  7*3,  starch  78*3, 
oil  0-6,  fibre  0-4,  ash  0  6. 

Bleusine  corocana,  Gurfif,—'Ragi{8a}ifiL'nt),M&nAua, 

Mandal  (IlimL),  Marua  (Ban/.),  K{>yur  {Trtm.),  Ponassa  [Tr/.), 
Ragi  {Can.),  Nachni,  Nagli  {Mar.), 

This  grain  is  much  used  by  the  poorer  classes  in  Western 
India,  usually  in  the  form  of  poiTidge.  It  is  considered  to  be 
particularly  wholesome  and  digt\stible,  and  a  thin  gruel  made 
from  it  is  much  used  mixed  with  cow's  milk  for  weaning 
children  and  as  a  diot  for  invalids.  In  Goa  thin  biscuits  are 
prepared  with  the  flour,  from  which  a  gruel  can  at  once  be 
made. 

Church's  analysis  shows  the  grain  to  have  the  following 
percentage  composition  : — Water  1 3' 2,  albuminoids  7*3,  starch 
73*2,  oil  1*5,  fibre  2o,  ash  2  3,  phosphoric  acid  0*4. 
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Sorghumsac  charatum,  Mopnch.  —Devadh&ny  a 
{Sanskrit.),  Deodlidn  (Hind.,  Beng,),  Shalu  (J/e/r.),  Iniphi 
(GnzX 

A  food  grain  of  much  value.  Churcb's  analysis  shows  it  to 
have  the  following  percentage  composition : — Water  12*8, 
albuminoids  11 '8,  starch  G8*3,  oil  3*0,  fibre  3*0,  ash  I'l, 
sugar  6  to  18. 

Saccharum  sara,  12o^6.— Charuka  {Sanskrit),  Sarpa, 
Sara  (Hind  )y  Sarabij  (Bemj,),  Gundra,  Sura  (Tam.^  Teh), 
Sara  (Mar,), 

The  seed  of  this  grass  appears  to  be  only  used  in  famine 
times,  or  by  some  of  the  wild  tribes  who  use  the  stem  for 
making  arrows. 

The  seeds  of  Coix  and  Bambusa,  which  are  also  classed 
amongst  the  Kshudra'dhdnyay  have  been  already  noticed. 

Festuca  indica  (Ilheede,  xii.,45)  is  used  to  resolve  phlegmons. 
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POLYPODIUM  VULGARE,  Linn. 

Fig, — Eng,Iiot.,U'id',  Woodv.  Suppl,  t.  271,  Common 
Polypody  (Eng.),  Polypode  de  chene  (Fr,), 

Hab. — Persia,  Europe.     The  rhizomes. 
Vernacular, — Basfaij  [Ind,  Bazars), 

History,  Uses,  &C. — Thisfemisthen-oXvTrdaioyof  Theo- 
phrastus  and  Dioscorides,  both  of  whom  mention  its  purgative 
properties.  Dioscorides  states  that  it  is  used  to  expel  bile  and 
phlegm.  Pliny  (26,  37)  says : — **  The  root  of  polypadion,  known 
to  Visas  Jilicu  la,  is  used  medicinally,  beinglSbrous  and  of  a  grass- 
green  colour  within,  about  the  thickness  of  the  little  finger,  and 
covered  with  cavernous  suckers  like  those  on  the  arms  of  the 
polypus.     It  is  of  a  sweetish  taste,  and  is  found  growing  among 
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rocks  and  under  trees.  The  root  is  steeped  in  water,  and  the 
juice  extracted  ;  sometimes,  too,  it  is  cut  in  smaU  pieces 
and  sprinkled  upon  cabbage,  beet,  mallows,  or  salt  meat ; 
or  else  it  is  boiled  in  pap  as  a  gentie  aperient  for  the  bowels. 
It  carries  oft  bUe  and  the  pituitous  humors,  but  acts  injuriously 
upon  the  stomach.  Dried  and  powdered  and  appUed  to  the 
nostrils,  it  cauterizes  polypus  of  the  nose.  It  has  neither  seed 
nor  flower.  In  Germany  there  was  a  myth  in  ancient  times 
that  the  plant  sprang  from  the  mUk  of  the  goddess  Freya.  and 
in  more  recent  times  the  Virgin  Mary  was  credited  with  its 
origin  Owing  to  the  sweetness  of  the  rhizome,  it  is,  in  some 
parts  of  France,  called  "regUsse"  or  "Uquorice." 

The  Persians  caU  the  plant  Tashtiwdn  and  Baspdlk;  the 
latter  name  in  the  Arabic  form  of  Basfaij  is  now  current 
throughout  the  East  as  the  name  of  the  drug,  and  is  used  by 
Ibn  Sina  and  the  Arabian  physicians.  The  Arabian  names  for 
the  plant  are.  Azrds-el-kalb  «  dog's  tooth,''  in  allusion  to  the 
toothed  appearance  of  theleaves.  Kathir-el-rijl"  many-footed, 
and  Thdkibel-hajar  " penetrating  stones."  The  Mahometon 
physicians  use  it  as  an  aperient,  deobstruent,  and  ajteratave 
Lmbinedwithmyrobalans  and  fumitory;  they  consider  that 
it  acts  as  an  expeUer  of  all  kinds  of  peccant  humors;  for 
instance,  we  have  seen  it  prescribed  in  cataract  and  amaurosis 
Tylndi^  hakims.    It  is  not  an  article  of  the  Hindu  Materia 

Medica. 

Description  —The  dried  rhizome  occurs  in  pieces  of 
various  lengths,  and  of  the  thickness  of  a  quill.  It  is  flattened 
of  a  yellowish-brown  colour  externally,  gr^n  ^nternaUy,  but 
when  old  yellowish ;  the  upper  surface  is  studded  ^ith  tubercles, 
te  some  of  which  a  portion  of  the  base  of  the  frond  still  adheres 
T^e  under  surface  is  more  or  less  spinous  from  the  remains  of 
broken  radicles.  The  taste  is  sweetish,  astringent,  nauseous, 
andsomewhatacrid;odour  ferny.  Under  the  microscope,  the 
rhizome  is  seen  to  consist  of  a  deUcate  cellular  structure 
containing  much  starch  and  green  granular  matter;  it  is 
traversed  by  large  bundles  of  scalarif orm  vessels. 
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POLYPODIUM  QUERCIFOLIUM,  8pr. 

Fig. — BJieedCy  EovL  Mai  xiu,  t  11.  Oak»leaved  Polypody 
{ling,). 

Hab. — India.  Widely  distributed  throughout  the  East. 
The  rhizome. 

Vernacular. — Basing,  Vfindar-basing,  Ashva-katri  {Mar.). 

History,  Uses,  &C,—  Basing  (frffc^),  the  Marathi 
name  of  this  remarkable  fern,  signifies  the  crown-like  frontlet 
which  the  Marathi  people  tie  upon  the  forehead  of  the  bride 
and  bridegroom  at  the  marriage  ceremony.  There  can  be 
little  doubt  that  the  form  of  the  ornament  was  suggested  by 
the  appearance  of  the  plant ;  its  use  is  of  very  ancient  date,  and 
probably  derived  from  the  aboriginal  inhabitants  of  the  hilly 
districts  of  Western  India,  where  P.  quercifolium  is  very 
abundant.  The  thick  silky  rhizome  of  this  fern  is  found 
closely  adhering  to  the  dead  branches  of  trees,  which  it 
envelopes  with  its  large  oak-like  leaves.  Rheede  says  that  the 
plant  is  supposed  by  the  natives  of  Malabar  to  partake  of  the 
properties  of  whatever  tree  it  grows  upon.  This  notion 
prevails  all  over  India  with  regard  to  this  and  other  parasites 
(see  Loranthacece),  and,  as  has  already  been  shown,  is  quite 
erroneous. 

For  medicinal  purposes  those  plants  which  grow  upon  the 
Strychnos  Nux-vomica  are  preferred.  The  author  of  the 
Wanamhadi  Prakasha  gives  the  following  prescription  contain- 
ing Bdsing  as  the  best  cure  for  phthisis: — Take  2  toUs  of 
Kdjrabfising,  1  tola  Ooksi  flowers  (Calycopteris  /laribunda), 
2  tolas  Chiretta,  2  tolas  Qhi^-^itpeLpTei  {Bosteilulariaprocumbens), 
2  tolds  Ringan-mul  (root  of  Solanum  indicum),  2  toWs  Bdl-bcl- 
phal  (small  immature  fruit  of  ^gie  Marmeloa),  2  tolas 
Padminimfil  (root  of  Neiumbium  specUmim),  4  tolds  Sonar- wcl- 
mul  (root  of  Vicoa  vidica),  two  tolas  Gokhru-mdl  (root  of 
Tribulus  terrestris).  These  nine  drugs  are  to  be  powdered  and 
divided  into  seven  parts.  For  administration  each  part  is  to 
be  boiled   in   40  toI4s  of   water,  sweetened  with  2  tolas   of 
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sugar-candy,  and  the  decoction  (kara)  boiled  down  to  onc-oighth ; 
this  is  to  be  taken  in  the  morning,  and  the  marc  is  to  be  again 
treated  in  the  same  manner  to  furnish  the  nikara  (second 
decoction)  or  evening  dose.  The  same  prescription  is  recom- 
mended in  hectic  fever  from  whatever  cause,  and  in  dyspepsia 
and  cough  ;  during  its  use  potatoes  and  indigestible  vegetables 
are  to  be  avoided, 

Kheede  (xii.,  12,  13)  has  the  following  remarks  upon  the 
medicinal  use  of  Poli/jjodium  taccifoUum  in  Malabar  : — *'Succus 
radicis  vermes  enecat,  bilem  sistit  et  temperat.  Folia  in 
pulverem  redacta  cum  melle  assumpta  secundinas,  menses,  inio 
foDtum  ipsum  fortiter  ejiciunt ;  mulieres  ergo  cavetc  vobis." 

ADIANTUM  VENUSTUM,   Don. 

Tig.— Hook,  Sp.  FiL  ii ,  40  ;  Bedd.  Ferns.  Brit.  Ltd.  xx. 
Hab. — Himalaya,  Afghanistan,  Persia.     The  plant. 
Vernacular. — Ilansrfij,  Mobarkha  (Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  abldvrov  a 
fern  is  described  by  Dioscorides  as  having  leaves  serrated  at 

the  top  like   coriander  (  4>vk\apia  t^ti  Kopidvbpca  o/iom  ivt^xixriUva  en- 

aKopov  ).  ^This  plant  was  doubtless  Adiantum  Capillus  Veneris^ 
^w;w,  the  same  description  would  apply  equally  well  to -4,  venu^s- 
but  which  has  been  adopted  by  the  Mahometan  physicians  of 
the  East  as  representing  the  &biavTov  of  the  Greeks.  The  Western 
Arabs,  however,  appear  to  use  A,  Capillus  Veneris,  as  they  call 
the  plant  Kuzburat-el-bir  or  "  coriander  of  the  well,"  indicating 
a  habitat  where  A.  venustum  is  not  found.  Other  Arabic 
names  for  the  ^gi\m'&  Adiantum  are  Shaar-el-jinn  "fairies'  hair,*' 
Shaar-el-jibal  "  hair  of  the  mountains,"  Shaar-el-fual  "  hair 
of  omens/'  Sdk-el-aswad  ''  black  stem/'  Ifasif-el-aswad  "  black 
veil,"  &c.  Ibn  Sina  and  other  medical  writes  describe  the 
drug  under  the  name  of  Barsiawashdn,  which  is  the  Arabian 
form  of  the  Persian  name  Parsiawashan.  It  is  considered  to 
be  dcobstruent  and  resolvent,  useful  for  clearing  the  prim<B 
viw  of  bile,  adust  bile,  and  phlegmatic  humors  ;   also  pectoral. 
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expectorant,  diuretic^  emmenagogue,  and  alexipharmic.  Used 
as  a  plaster  it  is  considered  to  be  discutient,  and  is  applied  to 
chronic  tumours  of  various  kinds.  The  author  of  the  Burhan 
states  that  the  ashes  of  the  plant  mixed  with  olive  oil  and 
vinegar  are  used  to  make  the  hair  grow  upon  the  bald  patches 
produced  by  ringworm  of  the  scalp.  Theophrastus  {H,  P.,  vii., 
13)  mentions  two  kinds  of  Adiantum,  "white'*  and  "black," 
used  in  making  hair  oil.  Greek  synonyms  for  the  plant  were 
politrichon,  caUtrichofiy  trichomanea^  and  ehinotrichon. 

In  France  a  syrup  of  Maiden -hair  is  much  used  as  a  pectoral; 
the  officinal  plant  is  A,  pedaturriy  Linn.,  or  Capillaire  du  Canada, 
but  A.  trapeziforme,  Linn.,  Capillaire  du  Mexique,  is  allowed  as 
a  substitute. 

Description. — Fronds  3  to  4  times  pinnate.  Hachis 
slender^  polished^  naked ;  segments  rigid,  prominently  veined 
and  toothed,  upper  edge  rounded,  lower  cuneate  into  the 
petiole  ;  son  one  to  three,  large,  roundish,  placed  in  a  distinct 
hollow  on  the  upper  edge. 

Commerce, — The  Maiden-hair  of  commerce  consists  solely  of 
A,  venuaium,  imported  from  Persia  in  large  bales  which  contain 
a  number  of  small  bundles,  five  or  six  of  which  weigh  one 
pound.  Value,  3  annas  per  lb.  Other  species  of  Adiantum 
are  used  locally  to  a  small  extent. 

ASPLENIUM  PARASITICUM,  Willd, 

Fig. — Rheed^y  Hort.  Mat,  xii.,  t.  17. 

Vernacular. — Kari-bfli-pfinna-maravara  (Mai.),  Maha-pana 
(Mar.),  K&li-pdndan  (Goo), 

ASPLENIUM  FALCATUM,  mild. 
Fig.'-^Kheede,  UorL  Mai.  xiL,  (.  18. 

Hab. — India.     The  rhizomes. 

Femacw/ar.— Nela-panna-maravara     [Mai.),    Pina    (Mar.), 

Pandan  (Goa). 
79 
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History,  Uses,  &C.—The  medicinal  use  of  these  fern* 
is  due  to  the  Portuguese,  who,  on  their  settling  in  India,  adopted 
them  as  substitutes  for  Asplenium  of  Europe. 

A  fern  called  AnrXi;w)v  or  SairKr^vos  wrfo  was  supposed  by  the 
ancients  to  have  the  property  of  reducing  the  size  of  the  spleen  5 
it  was  also  known  as  (TKoXorrMpiov  "  centipede  plant,"  from  a 
fancied  resemblance  of  its  fronds  to  that  reptile,  and  ni*^'^^ 
"  mule  plant,"  because  mules  were  reputed  to  be  fond  of  feed- 
ing upon  it.  Dioscorides  mentions  the  use  of  a  decoction  of  the 
plant  in  vinegar  for  enlargement  of  the  spleen,  and  also  the  local 
application  of  a  plaster  made  of  the  leaves  steeped  in  wine.  It 
was  also  considered  to  be  of  use  in  incontinence  of  urine,  cal- 
culus, and  jaundice.  Women  were  not  allowed  to  use  it,  as  it 
was  supposed  to  cause  sterility.  This  plant  is  generally  iden- 
tified with  the  Asplenium  Ceterachoi  linneus,  '* Spleen-wort" 
or  **  Milt  waste  "  ;  others  have  supposed  it  to  be  -4.  hemionitis, 
Linn.,  "Mules'  fern,"  or  A.  Scolopendrium,  Linn.,  "  Hart's 
tongue." 

Mahometan  physicians,  under  the  name  of  Iskfilfikandriun, 
give  a  translation  of  what  Dioscorides  says  concerning  this 
drug,  with  a  few  unimportant  additions  ;  practically  they  appear 
to  know  nothing  about  it,  and  we  have  never  known  any  drug 
to  be  offered  under  this  name  in  the  bazars.  Haji  Zein  states 
that  it  is  called  Hashishat-el-tihal  "Spleen-wort"  in  Arabic, 
and  in  Egypt  Kaf-el-nasaV  '•  Eagle's  clan," 

The  Indian  substitute  is  used  in  Goa  as  an  alterative  in  cases 
of  prolonged  malarial  fever,  usually  in  combination  with  Olden- 
landia  or  Andrographis,  and  the  use  of  the  drug  has  spread 
to  Malabar  through  the  Goan  Brahmins  who  have  settled  there. 

Description. — The  part  used  medicinally  is  the  rhizome, 
to  which  are  attached  the  bases  of  the  fronds  and  numerous 
radicles,  all  of  a  black  colour.  The  rhizome  is  about  as  thick 
as  the,  finger;  when  broken  across  it  is  seen  to  consist  of  a 
parenchyma  in  which  are  several  bundles  of  vessels  of  a  lighter 
colour.  These  can  be  separated  from  the  canals  in  which  they 
arc  situated  without  much  trouble   when  the  rhizome  is  fresh. 
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Under  the  microscope,  the  cell-walls  of  the  parenchyma  appear 
of  a  dark-brown  colour,  and  the  vascular  bundles  are  seen  to 
consist  of  large  acalariform  vessels.  It  has  an  astringent  and 
slightly  bitter  taste. 

Actinopteris  dichotoma,  Bedd.  r^r/>. —Mor-pankhi, 
Mayuraka.  A  fern  which  grows  in  the  Nilgiri  and  Himalaya 
Mountains,  and  upon  rocks  and  old  walls  in  the  Deccan,  but  is 
rare  in  the  plains  of  India ;  it  is  used  as  a  styptic.  '^  Actinopteris 
is  a  genus  of  polypodiaceous  fern  of  the  section  Aspleniece,  and 
consists  of  curious  little  plants  like  miniature  fan  palms.  The 
technical  peculiarities  of  the  genus  among  the  Aspleniea3  consist 
in  the  simple  distinct  indusia,  free  veins,  and  linear-elongate 
sori,  which  are  marginal  on  the  contracted  rachiform  segments 
of  the  small  flabelliform  fronds."  (T.  Moore  in  *' Treasury 
of  Botany")  Atkinson  states  that  this  fern  is  used  as  an 
anthelmintic. 

LICHENES. 

PARMELIA  KAMTSCHADALIS,  Esch. 
Hab. — Himalaya,  Persia. 

PARMELIA  PERLATA,  Esch. 

Fig—Eng.  Bot.,  341. 

Hab. — India,  Europe,  Africa.    The  plant. 

Vernacular. — Charela,  Charcharfla,  Pathar-ke-phul,  Sili-bdk 
(Hind.),  Motha-dagada-phfil,  Bdrik-dagada-phdl  (Mar.),  Ghabilo, 
Chadila  (Guz.),  Kalpasi,  Kalapu  {Tam.),  Ratipanch^  (Tel.). 

History,  Uses,  &C. — Two  lichens  are  found  in  all 
Indian  bazars^  which  are  known  as  the  greater  and  lesser 
"stone-flowers"  in  the  vernaculars,  and  in  Sanskrit  as  Sil4-valka 
or  "  rock-bark.'*  Similar  plants  were  known  to  the  Greeks  as 
Ppvov  and  <r4>dypos^  and  to  the  Romans  as  Muscus.  Dioscorides 
(i.,  22)  notices  their  medicinal  properties,  also  Pliny  (xii.,  61). 
The  Arabs    call    them    Ushnah,  a    name    derived   from    the 
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Persian,  and  Hazaz-el-sakhar  •*  rock-scab."  Leith  says: — "  It 
is  a  thing  that  spreads  itself  upon  the  trees  called  BalUt  and 
Sanubar  (oak  and  pine)  as  though  it  were  pared  ofE  from  a  root 
{oj^  e^^  j>Skft>o  ^j|^);  and  it  is  sweet  in  odour,  and  white." 
(Kdmis.)  In  Persia  these  lichens  are  known  as  Ushnah  and 
Dowdlah.  The  author  of  the  Makhzan-el-Adiciya  states  that 
Ushnah  grows  upon  the  oak,  cypress,  and  other  trees;  that 
which  is  whitest  should  be  preferred ;  it  should  have  an  agree- 
able odour.  He  describes  it  as  astringent,  resolvent,  and 
aperient,  and  says  that  the  decoction  is  used  as  a  tonic  and 
alterative ;  when  burnt,  the  smoke  relieves  headache,  the 
powder  is  a  good  cephalic  snuflp.  Externally  the  drug  has 
omoUieut  and  astringent  properties,  and  may  be  used  in  a  bath 
or  as  a  poultice,  &c.  The  dry  powder  is  applied  to  wounds 
and  sores  to  promote  granulation.  Honigberger  mentions  the 
use  of  the  drug  at  Lahore  in  disorders  of  the  stomach, 
dyspepsia,  vomiting,  pain  in  the  liver  or  womb,  induration  of 
the  uterus,  amenorrhosa,  calculi,  and  nocturnal  spermatic 
discharges. 

Ainslie  (ii.,  170)  says :  "  KulUpashie  is  the  Tamool  name  given 
to  a  dried  pale -coloured  rock  moss,  which  the  Vytians  suppose 
to  possess  a  peculiar  cooling  quality,  and  prepare  with  it  a 
liniment  for  the  head.** 

The  use  of  these  lichens  in  the  form  of  a  poultice,  placed 
over  the  renal  and  lumbar  regions  to  produce  diuresis,  is 
noticed  in  the  Phannacopwia  of  India. 

FUNGI. 

MYLITTA   LAPIDESCENS,  Homn. 
Fig. — Tram.  Linn.  Soc.y  vol  xxiii.,  U  9,  p.  97. 
Hab.— India  and  China. 
Vernacular. — Carom-pallagum  {Tam,)y  Luy-wan  (China). 

Historyt  Uses,  &C. — This  curious  underground  fungus 
is  supposed  to  be  allied  to  the  truffles,  and  is  used  in  Southern 
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;  India  as  medicine  and  food.  In  1860  Dr.  E.  J .  Waring  forwarded 

^  to  Mr.  Hanbury  some  specimens  of  these  tuberif orm  production^, 

P  and  they  were  examined  by  Mr.  M.  J,  Berkeley  and  Mr.  Curroy. 

These  specimens  had  been  dug  out  from  the  chalk-beds  in  the 

j  mountains  between  Travancore  and  Tinnevelly,  and  the  hill- 

.  people  were  in  the  habit  of  bringing  them  into  Trevandrum 

J  for  sale.     They    are  much   esteemed   by   native  doctors  for 

various  complaints,  and  they  are  regarded  as  diuretic.     The 

Tamil  name  signifies  Black  Pallagum>  Fallagum  meaning  a 

medicinal  substance.     The  fungus  frequently  appears  on  the 

Nilgiris,  and  the  Badagas,  Karumbars,  and  other  hill-tribes  call 

it  "  God's  bread  "  or  "  Little  man's  bread/'  and  use  it  for  food. 

In    1 889  the  Peziza  was  very  plentiful  ii>  the  Government 

Cinchona  Plantations  at  Naduvatam,  and  the  specimens  were 

found  over  a  wide  area  about  one  foot  beneath  the  surface  of  the 

ground.     Planters  on  other  parts  of  the  hills  have  noticed  their 

periodical  occurrence  in  their  estates,  and  the  coolies  always 

collect  and  cook  them  for  their  meals. 

r  Description. — These  fungoid  bodies  are  like  small  tubers 

having  a  black,  finely- wrinkled  surface,  and  the  inside  is  white 
and  marked  with  veins,  and  a  microscopic  section  shows  the 
division  of  the  tissue  into  areolm  similar  to  that  exhibited  by 
hypogseous  fungi.  In  a  fresh  state  they  have  a  waxy 
consistence,  but  when  dry  they  are  hard  and  homy.  Some 
fresh  slices  immersed  in  glycerine  for  several  weeks  showed  no 
crystalline  or  crystalloid  formations,  and  starch  was  entirely 
absent. 

CJiemical  composition, — The  dried  Peziza  jdelded  1  per  cent, 
of  carbonated   ash.     Boiled  with  dilute  hydrochloric  acid  a 

i  solution  was  formed,  reducing  Fehling's  test  and  inactive  towards 

polarised  light.  Boiled  with  soda  a  large  quantity  of  pectinous 
matter  was  dissolved. 


\ 


BOLETUS  CROCATUS,  Batsch. 

Hab. — India,   on  the  Jack-tree    (ArtocarptM  integrifolia, 
Linn.). 

Vernacular. — Phansfimba    {Bazars),   Phanas-alomb^  (Mar). 
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History,  Uses,  &c. — The  only  notice  of  tbis  fungus, 
which  we  have  met  with,  occurs  in  Rumphius  {Hort.  Amb,,  i., 
25),  where  he  saya :— "  In  Malabara  ac  Zeylana  ex  eodem 
quoque  succo  circa  radices  coUigitur  et  concrescit  in  terra 
massa,  seu  tuber  Portugallis  laca  de  Jaca  (tinder  of  the 
Jack- tree)  dictum,  quod  moUe  est  et  intus  fiavescit,  quod  natio 
istapro  experto  habet  medicamento  contra  diarrhoeam,  ad  paucas 
vero  tantum  oolligitur  arbores,  atque  inde  venale  in  alias 
quoque  transfertur  regiones.*'  It  appears  to  be  probable  that 
the  medicinal  use  of  this  fungus  was  introduced  into  the  East 
by  the  Portuguese,  who  adopted  it  as  a  substitute  for  the 
Boletus  fotnentarius  of  Linneus,  the  Agariciis  Chiimrgorwn  or 
*'  surgeon's  agaric  "  of  the  old  European  Pharmacopoeias,  which 
the  Portuguese  call  Isca  de  ferir  "wound  tinder, '*  and  the 
French  Agaric  de  chfene  or  Polypore  ongul&  It  is  the  Spunk 
or  Touchwood  of  the  English. 

In  Western  India  the  fungus  is  ground  to  a  paste  with 
water  and  applied  to  the  gums  in  cases  of  excessive  salivation. 
It  is  also  applied  to  the  mouths  of  children  suffering  from 
aphthae,  and  is  given  internally  in  diarrhcea  and  dysentery. 

Description.' — In  form  this  fungus  closely  resembles 
the  European  Boletus  above  referred  to,  and  resembles  the  hoof 
of  a  horse.  Internally  it  is  of  a  rich  orange-brown  colour 
when  fresh,  and  has  a  sweetish,  styptic  taste,  but  when  long 
kept  it  turns  to  a  dull  brown  colour.  The  fungus  consists  of  a 
number  of  laminso  upon  the  under  surface  of  which  the 
hymenium  is  situated. 

C/iemical  composition. — A  proximate  analysis  yielded  : — 

Ether  extract  -78 

Alcoholic  extract ...      1'60 

Aqueous  extract •••      4*10 

Alkaline  extract 21*34 

Crude  fibre 53'98 

^.Sn  ««•  vat  ..«  •••  ••&         ^  Ol/ 

Moisture      13'90 

100-00 
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The  ether  and  alcoholic  extracts  consisted  of  red-coloured 
resins,  but  no  fatty  matter.  The  aqueous  extract  contained 
2*42  per  cent,  of  an  organic  acid  not  related  to  tannin  in  its 
reaction  with  ferric  chloride  and  gelatine.  Solution  of  soda 
removed  an  acid  resin  having  some  of  the  properties  of 
polyporic  acid. 

POLYPORUS  OFFICINALIS,  Fries. 
Fig. — ChAxboiirty  Hint,  Nat'ALy  45;  Pereira^  Mat.  Med.  ii,, 
Pt.  1,  p.  54.     Larch  Agaric  {Eng.),    Polypore  du    Mfleze, 
Agaric  blanc  (Fr.). 

Hab. — Southern  Europe,  Asia  Minor.  On  the  Larch. 
The  fungus. 

Vernacular.-^Qch&nk&n  (Indian  Bazars). 

History,  Uses,  &C. — The  use  of  this  fungus  in  medicine 
is  of  very  ancient  date.  Dioscorides  (iii.,  1)  describes  dyapiKov 
as  male  and  female,  the  female  being  the  best  and  having 
internally  a  comb-like  structure,  whilst  the  male  is  convolute, 
round  and  compact  { (rvftft>v€s ) ;  both  have  the  same  taste,  at 
first  sweet,  afterwards  bitter.  He  states  that  it  grows  in 
Sarmatia,  Galatia  in  Asia,  and  Cilicia,  and  that  some  suppose 
it  to  be  a  root  and  others  a  fungus.  It  is  astringent,  hot,  and 
purgative,  and  is  also  given  in  fever,  jaundice,  nephritis, 
uterine  obstructions,  phthisis,  dyspepsia,  haemorrhage,  and 
pains  in  the  joints;  it  is  alexipharraic.  Pliny  (25,  57)  says  : 
**  Agaric  is  found  growing  in  the  form  of  a  fungus  of  a  white 
colour,  upon  the  trees  in  the  vicinity  of  the  Bosporus.  It  is 
administered  in  doses  of  four  oboli,  beaten  up  in  two  cyathi  of 
oxymel.  The  kind  that  grows  in  Galatia  is  generally  looked 
upon  as  not  so  efiicacious.  The  male*  agaric  is  firmer  than 
the  other,  and  more  bitter  ;  it  is  productive,  too,  of  headache. 
The  female  plant  is  of  a  looser  texture;  it  has  a  sweet 
taste  at  first,  which  speedily  changes  into  a  bitter  flavour." 

♦  This  ai»tiiiction  into  male  and  female  is  no  longer  recognized,  though 
it  continued  to  be  so  till  within  the  last  century.     (Bostock,) 
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Pereira  states  that  the  drug  appears  in  the  modem  Greek 
PharmaoopoBia  under  the  name  of  ayapiK^rhXfVKop  with  the 
Turkish  synonym  of  t^arphv  luurrapi, 

Ibn  Sina  insists  upon  the  great  efficacy  of  agaric  {e)-^j^) 
as  an  alexipharmic.  He  and  other  Mahometan  physicians 
closely  follow  the  Greeks  in  their  description  of  its  medicinal 
properties ;  they  consider  that  it  removes  all  kinds  of  visceral 
obstructions  and  expels  diseased  humors;  the  female  kind 
should  be  used  after  it  has  been  rubbed  through  a  hair-sieve 
and  all  black  particles  removed.  The  use  of  agaric  in  phthisis 
is  of  ancient  date ;  it  was  revived  by  De  Haen,  Barbut,  and 
others  in  the  present  century,  and  subsequently  decried  by 
Andral  (PhiL  Tram,,  Vols.  48  and  49).  The  active  principle, 
agaricin,  has  recently  been  recommended  in  doses  of  j^  to  ^  of 
a  grain  as  an  astringent  to  check  night-sweating  and  diarrhoea, 
to  diminish  bronchial  secretion,  and  to  dry  up  the  milk  after 
weaning. 

Description. — Pileus  corky- fleshy,  ungulate,  zoned, 
smooth.  Pores  yellowish.  Berkeley  describes  the  hymenium 
as  concrete  with  the  substance  of  the  pileus,  consisting  of  sub- 
rotund  spores  with  their  simple  dissepiments.  The  drug  is 
decorticated,  dried,  and  bleached,  and  occurs  in  white,  friable 
pieces,  from  the  size  of  the  fist  to  that  of  a  child's  head,  which 
are  more  or  less  ungulate  or  of  the  shape  of  half  a  cone,  with  a 
feeble  fungous  odour  and  bitter  acrid  taste.  The  fungus, 
when  met  with  in  its  natural  state,  has  an  external  yellowish 
or  reddish-grey  coat. 

Chemical  composition. — White  Agaric  has  been  analysed  by 
Bouillon-La-Grange,  by  Bucholz,  by  Braconnot,  and  by  Bley. 
The  constituents,  according  to  Bley,  are:  resin,  33-1 ;  extrac- 
tive, 2 ;  gum  and  bitter  extractive,  8*3 ;  vegetable  albumen,  0*7 ; 
wax,  0-2;  fungic  acids,  0-13;  boletic  acid,  0'06;  tartaric  and 
phosphoric  acids,  1*354;  potash,  0*329;  lime,  0*16;  ammonia 
and  sulphur,  traces. 

The  active  principle  of  Agaric  has  usually  been  said  to  reside 
in  the  resin,  but  a  white  amorphous  bitter  powder  (laricin)  has 
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been  separated  from  it,  the  formula  of  which,  according  to  Will, 
is  C^*H"0*.  Martins  considers  this  to  be  the  active  prin- 
ciple. Fleury  {J.  Phm^n.  Chim,  (4)  XXI.,  279  to  284)  gives  the 
following  result  of  an  examination  of  the  drug: — Five  hundred 
and  eighty  gi'ams  of  the  powdered  fungus,  not  previously 
dried,  were  exhausted  successively  with  ether,  alcohol,  cold 
water,  boiling  water,  water  acidulated  with  hydrochloric  acid, 
and  water  rendered  alkaline  with  potash,  and  the  resulting 
solutions  were  examined : — 

1.  The  ether  extracts  a  resin,  and  a  body  to  which  the  name 
of  Agaric  acid  is  given.  The  examination  of  several  salts  of 
this  acid  yielded  results  so  discordant  that  no  definite  formula 
could  be  obtained,  but  the  nearest  approaches  to  accuracy  lead 
to  the  supposition  that  its  formula  may  be  0^^*11**0^.  Efforts 
made  to  determine  the  basicity  of  the  acid  were  unsuccessful. 
It  is  shown  that  the  addition  of  the  elements  of  water  to  the 
resin  represents  the  composition  of  the  agaric  acid.  After  heat- 
ing with  very  dilute  sulphuric  acid,  a  substance  is  yielded  which 
reduces  the  cupro-potassic  liquor.  The  agaric  acid  amounts  to 
about  one- fifth  of  the  weight  of  the  fungus. 

2.  The  alcoholic  solution  has  a  very  red  colour,  due  appa- 
rentlj'^  to  the  air,  and  on  evaporation  yields  a  residue  of  the 
consistence  of  hard  wax,  from  which  ether  dissolves  a  resinous 
body  soluble  in  alkaline  liquids  j  its  reaction  is  acid,  it  is  not 
erystallizable,  and  it  contains  1  5  per  cent,  of  nitrogen.  It 
combines  with  metallic  oxides.  The  remainder  behaves  like  a 
i-esin;  it  is  reddish,  nitrogenized,  fusible  below  100°,  forms 
viscous  solutions  with  alkalies,  and  gelatinous  precipitates  with 
other  bases. 

3.  Cold  water  yields  a  red  solution,  which  on  concentration 
deposits  calcic  and  powsibly  also  magriosic  oxalate  in  microscopic 
crystals,  while  the  solution  contains  a  brown  resinous  nitro- 
genous body,  considered  to  be  identical  witli  Roudier's  viscosin. 

4.  BuiMng  water  extracts  a  small  (puintity  of  a  nitrogenous 
substance. 

ill.— so 
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5.  Water  acidulated  with  hydrocliloric  acid  (2  per  cent.) 
yields  a  yellowish  solution  conftainiD^g  lime,  iron,  magnesia, 
and  oxalic,  phosphoric  and  malic  acids. 

6.  Water  containing  2  per  cent,  of  potash  yielded  a  solution, 
which,  on  treatment  with  hydrochloricr  acid,  deposited  a  floccu- 
lent  substance  unacted  upon  by  acetic  or  phosphoric  acids,  and 
containing  3*12  per  cent,  of  nitrogen. 

The  remainder,  after  this  treatment,  is  a  whitish  ffocculent 
substance  ;  on  drying  at  100®  it  blackens  and  coberes,  yet  its 
microscope  appearance  doe»  not  differ  from  the  original  aspect 
of  the  fungus.  It  contains  1  '21  per  cent,  of  mtrogen,  and 
affords  on  calcination  2  per  cent*  of  ash  containing  lime,  iron, 
magnesia  (chiefly),  potash,  and  sulphuric  and  phosphoric  acida. 
The  body  possesses  all  the  properties  of  f  ungin. 

The  following  is  the  tabulated  result  of  the  analysis : — 

Water        9-200 

1.  Resin  and  agaric  acid    ...         .,.    60*584 

2    Another  resin  with  magnesia  sulphate  .,.      7*282 

3.  Besinous  body  with  lime  and  magnesia  .,..      2*514 

4.  Nitrogenous  substance  with  salt*  1*900 

5.  Oxalate,   malate,    and   phosphate  of  calcium, 

iron,  &c.  ..,         ... 1*058 

6.  Nitrogenous  substance  soluble  in  potaeh  ...     7*776 
Fungin    ..,.         •••         r,«         ..»         ..,•         .^»     9*686 


100*000 


Schmieder  has  found  that  thisk  f tcngus  containv  irosa  4  to  6 
per  cent,  of  a  fat  which  is  not  a  glyceride.  He  obtained  from  it 
a  cr}'^stalline  substance  having  a  composition  represented  by  the 
formula  C'^H^'O,  which  he  terms  "  agaricol."  The  liquid 
portion  of  the  fat  yields  no  glycerine  on  saponification,  but 
cetyl- alcohol  and  another  alcohol  together  with  two  hydro- 
carbons, while  the  fat  acid  with  which  the  alcohols  are  naturally 
combined  appears  to  resemble  ricinic  acid(lifjo.  of  "Naturfor- 
scher  and  Aerzfe**  Meeting  at  Berlin,  1886). 
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GELIDIUM  CARTILAGINEUM,  GailL 
GELIDIUM  CORNEUM,  Lam. 

Vernacular, — Ckini-ghfis  {I»d.  Bazars). 

History,  Uses,  &C. — This  substance,  called  Yang-tsai 
hy  the  Chinese,  and  known  in  Europe  as  Mousse  de  Chine, 
Agar«agar,  Thao,  or  Japanese  Isinglass,  is  prepared  from  the 
two  species  of  Gelidiura  placed  at  the  head  of  this  article,  and 
also  probably  from  Sphmroeoccus  compressus^  Ag,,  and 
GUiopeUia  tenax^  I.  A^.  Hanbury  (Pkann.  Journ,  {II. ),  Vol.  I., 
pu  &08)  .giv^^  ithe  following  account  of  it.: — "  Under  the  incorrect 
iiame  of  Japanese  isinglass^  there  has  been  lately  imported  into 
London  from  Japan,  a  quantity  of  a  substance  having  the  form 
of  compressed,  irregularly  four-sided  sticks,  apparently 
composed  of  shrivelled,  semi-transparent,  yellowish- white 
membrane;  they  are  eleven  inches  long  by  from  1  to  li  inches 
broad,  full  of  cavities,  very  light  (each  weighing  about 
^  drachms)^  rather  flexible  but  easily  broTcen,  and  devoid  of  taste 
and  smell.  Treated  with  cold  water,  a  stick  increases  greatly 
in  volume,  becoming  a  quadrangular,  spongy  bar,  with  some- 
what concave  sides  I^  inches  wide.  Though  not  soluble  in 
cold  water  to  any  important  extent,  the  substance  dissolves  for 
the  most  part  when  boiled  for  some  time,  and  the  solution, 
even  though  dilute,  gelatinizes  upon  cooling.  The  substance 
under  notice  is  nsed  by  Europeans  in  China  as  a  substitute  for 
true  isinglass,  for  which  many  of  its  properties  render  it  highly 
efficient.  That  which  is  perhaps  most  distinctive  is  its  power 
of  combining  with  a  very  large  proportion  of  water  to  form 
a  jelly.  This  property  is  due  to  the  principle  named  by 
M.  Payen  Qelose^  of  which  the  Japanese  sea- weed  product  mainly 
consists.  The  jelly  formed  by  boiling  this  sea- weed  product  or 
crude  Q^ose  in  water,  and  allowing  the  solution  to  cool, 
requires  a  high  temperature  for  fusion,  differing  in  this  respect 
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from  a  jelly  made  of  isinglass,  which  readily  fuses  and  dis- 
solves in  warm  water. 

This  substance  has  attracted  considerable  attention  in 
France.  It  was  exhibited  at  the  Paris  Exhibition  of  1878 
under  the  name  of  Thao.  The  following  particulars  from 
'  the  Catalogue  may  prove  interesting.  Various  trials  have 
been  made  with  it  in  France  since  1874,  especially  by 
MM.  D.  Gantillon  &  Co.  at  Lyons,  and  the  Industrial  Society 
at  Rouen.  The  thao  is  prepared  for  use  in  the  following 
way : — After  having  been  soaked  in  cold  water  for  about 
twelve  hours,  it  is  boiled  for  a  quarter  of  an  hour,  during 
which  it  absorbs  about  100  times  its  weight  of  water.  If 
allowed  to  cool  it  becomes  a  jelly,  but  if  passed  thix>ugh 
a  sieve  and  stirred  until  cold,  it  remains  fluid,  and  in  this 
state  is  more  easily  employed  than  when  hot.  The  yellowish 
matter  which  some  specimens  contain  can  be  removed 
by  boiling  for  some  time,  when  it  forms  an  insoluble  scum, 
which  appears  to  consist  of  very  thin  fibres,  and  which  remain 
attached  to  the  sides  of  the  vessel. 

A  singular  property,  and  one  which  perhaps  might  be  turned 
to  valuable  account,  is,  that  thao  jelly  does  not  decompose 
solution  of  permanganate  of  potash  even  when  left  in  contact 
with  it  for  twenty-four  hours. 

According  to  M.  Heilmann,  of  Rouen,  thao  produoos^  in  the 
proportion  of  1  part  to  ]  00  of  water,  a  dressing,  which  is  supple 
and  strong,  and  which  gives  substance  rather  than  stiffness 
to  calico,  while  dextrine,  like  starch,  makes  the  tissue  drier 
and  harder^  and  gives  less  facing  to  the  thread.  The  addition 
of  glycerine  gives  a  dressing  still  more  flei^ble  and  soft,  and, 
while  rendering  the  tissues  less  stiff,  it  comn^imicates  more 
body  to  them. 

The  addition  of  talc  gives  still  greater  smoothness.  Onoe 
dissolved,  according  to  M.  Gantillon,  thao  will  mix  while  hot 
with  any  gum,  starch,  dextrine  or  gelatine.  The  principal  advan- 
tage of  thao  in  dressing  silk  fabrics  is  that  while  preserving 
their  suppleness  it  gives  them  greater  glossiness  atid  makeB 
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them  soft  to  tte  touch.  The  mixture  of  thao  with  gum  traga- 
caiith  is  said  to  be  the  best  method  of  using  it,  Thao  should, 
however,  be  used  alone  for  materials  which  it  is  not  necessary 
should  be  stiffened.  As  thao  is  only  soluble  at  a  high  tempera- 
ture, a  moist  atmosphere,  fog,  or  eveu  rain  does  not  affect  the 
'  material  dressed  with  it. 

It  combines  well  w^ith  sulphate  of  copper  and  the  chlorides 
of  aniline  and  potassium,  and  can  be  used  in  double  dyeing. 

It  also  answers  well  for  sizing  paper,  &c.  The  only  obstacle 
to  its  extensive  use  is  its  high  price.  There  is,  however,  no 
reason  why  a  similar  substance  should  not  be  made  from  our 
common  native  sea-weeds,  of  which  GeUdeum  corneum  and 
Graeilaria  con/ervoides  approach  omst  nearly  in  character  the 
algsB  from  which  thao  is  made.  Gflose,  of  which  thao  consists, 
differs  from  the  Carrageenin  obtained  from  Chondrus  crispus 
in  its  power  of  combining  with  a  very  large  quantity  of  wat^r 
to  form  a  jelly ;  it  yields  ten  times  as  much  jelly  as  an  eqaal 
weight  of  isinglass.  For  purposes  of  food,  thao  jelly  is  not 
^  .         quite  so  pleasant  as  animal  jelly,  as  it  does  not  melt  in  the 

mouth ;  it  also  contains  no  nitrogen.  A  great  advantage 
which  it  possesses  is,  that  it  is  but  little  prone  to  undergo 
change^  so  much  so  that  the  jelly  is  sometimes  imported 
from  Singapore,  under  the  name  of  sea-tceed  jelly,  sweetened, 
flavoured,  and  ready  for  use,  and  may  in  this  state  be  kept 
for  years  without  deterioration.  Of  late  it  has  been  much 
used  for  the  purpose  of  Bacteria  culture,  especially  in  warm 
climates. 

Chemical  composition, — According  to  Payen,  G^ose  in  a  pure 
r  state  constitutes  an  immediate  peculiar  principle,  insoluble  in 

alkaline  solutions  of  soda,  potash,  and  ammonia,  as  well  as  in 
water,  alcohol,  ether,  and  dilute  acids.  One  of  its  distinctive 
characters,  which  is  quite  peculiar,  is  that  of  dissolving  slowly 
in  a  very  small  quantity  of  concentrated  sulphuric  or  hydro- 
chloric acid,  which  it  colours  brown,  forming  with  one  or  other 
i|  of   them  a  brown  compound,  which  gradually  solidifies,  and 

4'  which  resists  washing  in  cold  or  hot  water,  and  even  in  caustic 
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alkaline  solutions.  This  new  immediate  principle  cannot  be. 
confounded  with  any  other.  The  ultimate  analysis  of  G^lose 
presents  the  following  results : — Carbon  42'77,  Hydrogen  5'775, 
Oxygen  5r445.  As  it  has  not  yet  been  possible  to  form  with 
it  any  definite  combination,  from  which  its  equivalent  weight  or 
rational  formula  could  be  deduced,  it  must  for  the  present  be 
ranked  among  the  immediate  principles  having  oxygen  exceed- 
ing the  proportion  necessary  to  form  water  with  the  hydrogeu 
they  contain.  Gelose  differs  from  animal  gelatine  in  not 
precipitating  tannic  acid;  from  starch  jelly,  in  not  being 
rendered  blue  by  iodine ;  from  gum,  by  its  insolubility  in 
cold  water,  and  its  great  gelatinising  power.  From  the 
mucilage  of  Ghondrus  crispiut,  named  by  Pereira  Carrageeniu, 
it  appears  to  differ  chiefly  in  its  power  of  combining  with  a 
great  amount  of  water  to  form  a  jelly,  which  is  not  the  case 
with  Carrageenin. 

GRACILARIA   LICHENOIDES,  Grev. 

Fig  — BenfL  and  Trim.,  t  806.     Ceylon  Moss  {Eng.). 

Hab. — Backwaters  of  Ceylon.     The  plant. 

Vernacular, — Ohini-ghas  {Tnd.  Bazars),  Agar-agar  {Ceylon). 

History,  Uses,  &C. — Ceylon  Moss  or  Agar-agar  has 
long  been  used  in  Southern  India  and  Ceylon  as  a  nutritive, 
emolient,  demulcent  and  alterative,  especially  valuable  in  pec- 
toral affections.  It  has  been  described  by  Rumphius,  Gmelin, 
Turner,  Neos,  Agardh,  and  O'Shaughnessy.  (Conf.  Pereira's 
Mat  Med.,  Vol.  II.,  Pt.  I.,  p.  13.)  It  grows  abundantly  in 
the  large  lake  or  backwater  which  extends  between  Patlam  and 
Calpentyr,  and  is  collected  by  the  natives  principally  during 
the  south-west  monsoon,  when  it  becomes  separated  by  the 
agitation  of  the  water.  The  moss  is  spread  on  mats  and  dried 
in  the  sun  for  two  or  three  days,  it  is  then  washed  several  times 
in  fresh  water,  and  again  exposed  to  the  sun,  which  bleaches 
it.    The  following  directions  for  using  the  moss  are  given  in 
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the  Bengal  PhamMCoptvia^  p.  276:  — For  a  decoction,  take 
2  drachma  ground  to  fine  powder,  water  1  quart,  boil  for 
20  minutes  and  strain  through  muslin.  By  increasing  the 
proportion  of  the  ground  moss  to  half  an  ounce,  the  filtered 
solution  on  cooling  becomes  a  firm  jelly,  which,  when 
flavoured  by  cinnamon  or  lemon  peel,  sugar  and  a  little  wine, 
is  an  excellent  article  of  light  food  for  sick  children  and 
convalescents. 

Description. —  Ceylon  Moss  is  in  whitish  or  yellowish- 
white  ramifying  filaments  of  several  inches  in  length  (when 
unbleached  it  is  purple).  At  the  base  the  largest  fibres  do 
not  exceed  in  thickness  a  crowquill ;  the  smallest  fibres  are 
about  as  thick  as  fine  sewing  thread.  To  the  naked  eye  the 
filaments  appear  almost  cylindrical  and  filiform  ;  but  when 
examined  by  a  microscope,  they  appear  shrivelled  and 
wrinkled.  The  branchings  are  sometimes  dichotomous,  at  other 
times  irregular.  The  coccidia  are  inconspicuous  when  dry, 
but  when  moist  are  readily  seen.  They  are  hemispherical, 
about  the  size  of  a  poppy  seed,  and  contain  a  mass  of 
minute  oblong,  dark-red  spores.  The  consistence  of  Ceylon 
moss  is  cartilaginous.  Its  flavour  that  of  sea-weed,  with  a 
feebly  saline  taste.     ( Pereira's  Mat,  Med,,  Vol.  II.,  Pt.  I.,  p,  14.) 

Microscopic  strncture, — Frond  composed  of  large  oblong 
cylindrical  cells,  containing  granular  endochrome,  those  of 
the  surface  forming  moniliform,  densely  packed  filaments. 
Fructification  of  two  kinds — Ist,  hemispherical  coccidia, 
containing  a  glomerule  of  oblong  spores  on  a  central  placenta, 
within  a  pericarp  of  moniliform  densely  crowded  filaments ; 
%id,  oblong  tetraspores  imbedded  in  cells  of  the  surface. 
{Endlicher,) 

Chemical  compaction, — This  algal  has  been  examined  chem- 
ically, in  1834,  by  O'Shaughnessy ;  in  1842,  by  Quibourt ; 
and  in  1843,  by  Wonneberg  and  Kreysiig,  by  Bley  and  by 
Kiegel.  O'Shaughnessy  found  it  to  consist  in  100  parts  of 
vegetable  jelly  54'5,  starch  15*0,ligneous  fibre  (cellulose  ?)18'0, 
mucilage  4'Oj  inorganic  salts  7'5. 
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Konig  gives  the  following  as  representing  the  percentage 
composition : — 

Water         19-56 

Albuminoids          ...         ...           2*58 

Nitrogen  -  free  extract      ...         ...         ...  73'60 

Ash            ...         ••«         ...         •••         ...  4'3J 

The  authors  of  the  Pharnwcographia  state  that,  "  Cold  water 
removes  the  mucilage,  which  after  due  concentration  may  be 
precipitated  by  neutral  acetate  of  lead.  This  mucilage,  wheu 
boiled  for  some  time  with  nitric  acid,  produces  oxalic  acid  and 
microscopic  crystals  of  mucic  acid,  beautifully  seen  by  polarised 
light,  soluble  in  boiling  water  and  precipitating  on  cooling. 
With  one  part  of  the  drug  and  100  parts  of  boiling  water, 
a  thick  liquid  is  obtained,  which  affords  transparent  precipitates 
with  neutral  acetate  of  lead  or  alcohol,  in  the  same  way  as 
Carrageen.  With  50  parts  of  water,  a  transparent  tasteless  jelly, 
devoid  of  viscosity,  is  produced ;  in  common  with  the  mucilage 
it  furnishes  mucte  acid  if  treated  with  nitric  acid.  Micro- 
chemical  tests  do  not  manifest  albuminous  matter  in  this  plant. 
Some  chemists  have  regarded  the  jelly  extracted  by  boiling 
water  as  identical  with  pectin,  but  the  fact  requires  proof. 
Payen  called  it  Gdlose.*'  (See  last  Article.)  Mr.  H.  G.  Greenish 
has  examined  the  carbohydrates  of  Ceylon  Moss,  and  found  that 
the  gelatinizing  constituent — the  G^lose  of  Payen — is  a  carbo- 
hydrate convertible  by  boiling  w^ith  dilute  acid  into  Arabinose,  and 
probably  indentical  with  a  similar  constituent  in  the  Agar-agar.  In 
addition  to  this  body  (36  7  per  cent,),  the  drug  contains  mucilage, 
starch,  metarabin,  wood  gum,  and  cellulose.  A  carbohydrate 
termed  Paramylan,  occurring  to  the  extent  of  65  per  cent.,  is 
also  present.  This  substance  is  dissolved  out  by  dilute  acid,  and 
differs  from  Pararabin  in  being  directly  convertible  into  sugar^ 
and  then  yielding  not  Arabinose,  but  a  fermentable  sugar, 
probably  grape-sugar.  (Arc/iiv,  der  Pharmacie,  xvii ,  241.) 
The  inorganic  salts  of  Ceylon  Moss  con.sist,  according  to 
O'Shaughncssy,  of  sulphates,  phosphates  and  chlorides  of 
sodium  and  calcium,  with  neither  iodide  nor  bromide.  Bloy 
found  iron,  silica  and  iodic  salt  in  the  ash. 


it 
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Commerce. — See  last  Article.  This  substance  is  preferred  to 
Japanese  Isinglass  by  the  Hindus,  as  they  suspeet  the  latter 
substance  to  be  of  animal  origin.     Value,  Rs.  12  per  owt. 

LAMINARIA  SACCHARINA,  Lam. 

Fig.— Tarn.  Fuc,  U  163.     Sweet  Tangle  {Eng.). 

Hab. — AH  deep  Seas.    The  plant. 
Vernacular. — Galhir-ka-patta  {Hind.). 

History,  Uses,  &C. — This  sea-weed  is  a  regular  article 
of  commerce  coming  through  Cashmere  to  India,  and  is  to 
be  found  in  most  of  the  bazars  of  the  Punjab  and  Sind. 
Cay  ley  (1807)  noted  its  import  into  Leh  from  Yarkand,  and 
Honigberger  states  that  in  his  time  the  plant  was  officinal  at 
Lahore  and  in  Cashmere,  and  that  it  was  stated  to  be  obtained 
from  a  salt  lake  somewhere  in  Tibet.  Murray  says  that  it  is 
supposed  to  come  from  the  Caspian,  and  that  it  is  used  in 
Sind  in  the  form  of  a  syrup  combined  with  a  decoction  of 
quince  seeds  for  the  cure  of  goitre,  scrofula,  and  syphilitic 
affections.  When  dried  in  the  sun  it  exudes  a  whitish 
saccharine  substance. 

For  an  interesting  note  on  ^///m,  first  isolated  by  Mr.  Stanford 
from  sea-weed,  we  would  refer  the  reader  to  the  Jr.  Soc. 
Chem,  Industry  for  1885  and  1886. 


DIATOMACEiE. 

Husn-i-yusuf  is  composed  of  small,  hard,  white  bodies,  which, 
on  being  magnified,  are  seen  to  be  the  shells  of  different 
diatoms.  The  drug  is  described  in  native  medical  works  as 
very  acrid  and  only  to  be  used  externally  as  a  rubefacient.  It 
is  said  to  be  found  floating  in  lakes  in  Cashmere,  and  would 
appear  to   be   the  same  as   the   Shuka  of   Sanskrit   medical 
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writers,  which  was  rubbed  in  to  increase  venereal  excite- 
ment ;  its  use  seems  to  have  been  much  abused,  as  we  iind 
Shukiidoshanimittavi^adhayah  (sores  caused  by  Shuka)  treated 
of  as  a  disease  by  Susruta. 

The  Madhukosha  describes  Shuka  thus — 
—Calcutta  Ed.,  p.  298. 
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,,    zizipho-tannio^  i.  351. 
Acolyctine,  i.  7. 
Aconine,  i.  6, 
Aconite,  i.  1. 
Aconitine,  i.  5. 
Aconitam,  i.  22. 

„        Anthora,  i.  22. 

,,        barbatnm,  i.  22. 

,,        ferox,  iii.  400. 

„        Fischeri,  i.  22. 

„        heterophyllum,  i.  15. 

,,        Ljoootonum,  i.  11. 

„        Napelloa,  i.  11,  iii.  400. 

„        palxaatom,  i.  18. 
^  ,,        rariegatam,  i.  22. 
Aebrio,  iii.  541. 
Acorufl  Calamus,  iii.  539. 
Aot«a  raoemoaa,  i.  36. 
f,      spicata,  i.  36. 


Actinopteris  dichotoma,  iii.  62r. 
Ada,  iii.  420. 
Adaoa-manjen,  ii.  257. 
Adaka,  iii.  422. 
Adambedi,  i.  412. 
Adambu-balli,  ii.  536. 
Adan-el-dnbb,  iii.  I. 
Adansoniadigitata,  i.  218. 
Adapu-kodi,  ii.  536. 
Adatodai,  iii.  50. 
Adavi-gonnii,  i.  242. 
Adavi-iruUi,  iii.  476. 
Adavi-jilakara,  ii.  241. 
Adavi-mnllangi,  ii.  255. 
Adavi-munaga,  i.  430. 
Adavi-nabhi,  iii.  480. 
Adavi-nima,  i.  266. 
Adftvi-pogakn,  ii.  322. 
Adavi-pnchcha,  ii.  65. 
Adavi-vaddulu,  i.  491. 
Addasaran,  iii.  50. 
Adeli,  i.  120. 
Aden  aloes,  iii.  47^. 
Adhaki,  i.  489. 
Adhatoda  Vasica,  iii.  50. 
Adhatodio  acid,  iii.  53. 
Adhva-shalya,  iii.  136. 
Adhyaga-bhogya,  i.  395. 
Adi,  iii.  420. 
Adiantnm  pedatum,  iii.  625. 

H        trapeziforme,  iii.  625. 

,,        yenustum,  iii.  624. 
Adike,  iii.  422. 
Adina  oordifolia,  ii.  171. 
Adityabhakta,  i.  131. 
Adrak,  iii.  420,  421. 
Ada,  iii.  420. 
Adolsa,  iii.  50. 
Adulflo,  iii.  50. 
Admnattada,  ii.  437. 
Adasala,  iii.  50. 
AdoBOge,  iii.  50. 
Adutina-palai,  iii.  163. 
.ffigle  Marmelofl,  i.  277,  547. 
^ma  javanica,  iii.  U  38. 

„     lanata,  iii.  138. 
.^dcnletin,  ii.  194. 
.ffiscnlin,  ii.  194. 
iEsculus  indica,  i.  372. 
Afanjiun,  ii.  295. 
Afarbiyun,  iii.  257. 
Aiikun,  ii.  627* 
Afim,  i.  73. 
Afiynn,  i.  73. 
Afsantin,  ii.  286. 
Afsantin-el-bahr,  ii.  288. 
Afshamiki,  iii.  143. 
Aftimnn,  ii.  64G. 
Agamaki,  ii.  94. 
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Agar,  iii.  217,  689. 

Agar-a^ar,  iii.  636,  638. 

Agardhak,  i.  477. 

Agaric,  iii.  631. 

Agaricin,  iii.  632. 

Agarions  ohimrgorum,  iii.  630. 

Agarikon,  iii.  631. 

Agara.  iii.  217. 

Agasatamaray,  iii.  550. 

Agashi,  L  472. 

Agaata,  i.  472. 

Agasthio,  i.  472. 

Agasti,  i.  472. 

Agati  grandiflora,  i.  472. 

Agattd,  i.  472. 

Ageratum  conyzoideA,  ii.  244. 

Aghada,  iii.  135. 

Agi,  ii.  563. 

Agil,  i.  339. 

Agin-ghae,  iii.  564. 

Agiya-ghas,  iii.  557. 

Aglaia  Roxburghiana,  i.  343. 

Agnad,  i.  54. 

Agni-garbha,  ii.  37. 

Agni-jvala,  ii.  40. 

Agni-mata,  ii.  329,  iii.  67, 

Agni-aikha,  iii.  454,  480. 

A'gni-yenda-paku,  ii.  37. 

Agokara,  ii.  75. 

Agresto,  i.  358. 

Agrimonia  Eupatoriam,  i.  582. 

Agrimony,  i.  582. 

Aguru,  iii.  217. 

Agya-ghaa,  iii.  564. 

Ahalim,  iii.  217. 

Ahaliva,  i.  120. 

AhaUa,  i.  511. 

Ahalot,  iii.  217. 

Ahilekhana,  ii.  94. 

Ahiphena,  i.  73. 

Ahmadabadi-mewa,  ii.  364. 

Aida,  iii.  505. 

Aila,  i.  560. 

Ailantio  add^  i.  292. 

AilantaB  excelsa,  i.  291. 

»,        malabarioa,  i.  292. 
Ailwa,  iii.  467. 
Aigremoine,  i.  582. 
Ain,  Ii.  16. 
Ain-ed-dik,  i.  431. 
Ain-68-saratiii«  i.  516. 
Aivanam,  ii,  41. 
Ajadandi,  ii.  244. 
Ajaji,  ii.  114. 
Ajamo,  ii.  116. 
Ajamoda,  ii.  114. 
AjaBbzingi,  i.  393. 
Ajave  seeds,  ii.  117. 
Ajma,  ii.  116. 


Ajmod,  ii.  121,  112. 

Ajowan,  ii.  116. 

Ajnga  Chamspitya,  ii.  255. 

AjValla,  iii.  85. 

Ajwan  or  Ajwain,  ii.  116. 

Aiwan-ka<phTil,  ii.  117. 

Ak,  ii.  428,  iii.  592. 

Akado,  ii.  428. 

Akakalis,  i.  524. 

AkaMa,  i.  541,  642. 

Akala-kari,  ii.  277. 

Akala-karra,  ii.  277. 

Akalbar,  ii.  98,  iii.  449. 

Akalkara,  ii.  277. 

Akanadi,  i.  53. 

Akanda,  ii.  428. 

Akarakarabha,  ii.  277. 

Akarkara,  ii.  277.  283« 

Akarkarba,  ii.  277. 

Akarkaro,  ii.  277. 

Akasa-valli,  iii.  216. 

Akas-gadda,  ii.  90. 

A kaaha-garuda^gaddalu,  ii.  90. 

Akaah-gamda-gadde,  ii.  90. 

Akattba-gamdan,  ii.  90. 

Akasrel,  iii.  216. 

Akba<FlBba-ba,  ii.  83. 

Akitmakit,  i.  497. 

Akki,  iii.  601. 

Akkikamka,  ii.  277. 

Akkirakaram,  ii.  277. 

Akola,  ii.  164. 

Akra,  ii.  428. 

Akrabi,  ii.  293. 

Akraniid,  iii.  143. 

Akri,  ii.  .569. 

Akrot,  iii.  278. 

Akfihate-cbe-kbor,  ii.  S6S. 

Aku-jemudu,  iii.  253. 

Akuaaliyun,  ii.  122. 

Akyan,  iii.  221. 

Al,  ii.  226. 

Ala,  iii.  338. 

Alabn,  ii.  68. 

Alada,  iii.  338. 

Alah,  i.  378. 

Alalekay,  ii.  1. 

Ala-maram,  iii.  3S8. 

Alangi,  ii.  164. 

Alangine,  ii.  166. 

Alangiom  Lamarokii,  ii.  164. 

Alari,  ii.  398. 

Alarka,  ii.  429. 

Alaahi,  i.  239. 

Albero  del  diavolo,  iii.  343. 

Albizzia  amara,  i.  563. 

„        Julibriasin,  i.  662. 

„        Lebbek,  i.  653,  66t. 

odoratiaaima,  i.  563,  661. 
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AlUzzia  prooera,  i.  552. 

,.        Btipulata,  i.  562,  56^. 
Aldioai,  ii.  3. 
Alei,  i.  461. 
Alen,  iii.  420. 

Alenrit  des  MoUuques,  iii.  278. 
Aletirites  cordata,  iii.  280. 

,,  moluccana,  i.  564,  iii.  278. 

Aleurone,  iii.  307. 
Alexandrian  lanrel,  i.  173. 
Algee,  iii.  635. 
Alfazema,  iii.  93. 
Algoul,  i.  418. 
Alhagi  camelonun,  i.  418. 

f,      manna,  i.  418. 

,,      maurorum,  i.  417. 
Al-haju,  i.  418. 
Aliboufier  de  Benjoin,  ii.  369. 
Alishi-virai,  i.  289. 
Ali-virai,  i.  120. 
Alizarin,  u.  232. 
Alkanet,  ii.  624. 
AlWnnA  tinctoria,  ii.  524. 
Al-khanna,  ii.  524. 
Alkusi,  i.  447. 
Allam,  iii.  420. 
Allamanda  Aubletii,  ii.  417. 

„         cathaztioa,  ii.  417. 
Allapa,  ii.  245. 
Alli-cheddu,  ii.  35. 
Alli-tamara,  i.  71. 
Alli'iTTi  ascalonium,  iii.  492. 

,,      Macleani,  iii.  491. 

„       Bativum,  iii.  488. 

,,      xiphopetalmni  iii.  492. 
AlmiraOi  ii.  31S. 
Almond,  i.  563. 
Alocasia  indica,  iii.  644. 
Aloe  abjssinica,  iii.  467. 
„     Perryi,  iii.  467. 
,,    vera,  iii.  467. 

,,   wood,  iii.  217. 
Aloes,  Aden,  iii.  472. 

„      Barbadoes,  iii.  472. 

„      Jaferabad,  iii.  472. 

„      Mocha,  iii.  472. 

,,      Socotrine,  iii.  472. 

„      Yamani,  iii.  472. 
Aloexylon  Agallochmn,  iii.  220. 
Aloin,  iii.  473. 
Alphajan,  iii.  93. 
Alpinia  Galanga,  iii.  440. 

,,       officinarom,  iii,  437. 
Alpinin,  iii.  440. 
•  Alpogtida-pandu,  i.  6C8. 
AlpoKada-pazham,  i.  568. 
Alsanda,  i.  489. 
Abti,  i.239. 
Alstouia  Bcholaris,  ii.  386 


Altercum,  ii.  626. 

Althiea  cannabina,  iii.  322. 
„       officinalis,  i.  201. 

Althea  of  Groa,  i.  208. 

Altingia  exoelsa^  i.  594. 

Alu,  iii.  551. 

Alubalu,  i.  567. 

Alu-Bokhara,  i.  568. 

Alu-bn-Ali,  i.  568. 

AJni,  iii.  46. 

Alysicarpua  longifolius,  i^  44 7» 

Am,  i.  382. 

Am-ada,  iii.  40o. 

Amala,  iii.  262. 

Amalaka,  iii.  262. 

Amalaki,  iii.  261. 
I  Amal-bel,  i.  365. 

Amal-lata,  i.  365. 
I   Amaltas,  i.  511. 
I   Amamnn  or  Amuman,  ii.  S4l. 

Amanalckam-chedi,  iii.  30 h 

Amandes  dc^  dames,  1.  504. 
„        snltanes,  i.  564. 

Amandier,  i.  563. 

Amarantacece,  iii.  135. 

Amarantus  spinosus',  iii.  138. 

Amarbeli,  iii.  216. 

AmarylUdesB,  iii.  462. 

Amant,  i.  383. 

Amb,  i.  382. 

Amba,  i.  382. 

Ambada,  i.  395. 

Amba-halad,  iii.  396,  405. 

Ambala,iii.  261. 

Ambapoli,  i.  383. 

Ambaj,  i.  382. 

Ambal,  i.  71. 

Ambarbaris,  i.  65. 

Ambari,  i.  213. 

Ambashta,  i.  53. 

Ambatvel,  i.  365. 

Amborbed,  iii.  94. 

Ambcr-kand,  iii.  388. 

Ambehaldi,  iii.  396. 

Ambo,  i.  382. 

Ambosi,  i.  383. 

Ambra,  i.  395. 

Ambri,  ii.  444. 

Ambubaia,  ii.  312. 

Ambn-ja,  iii.  7. 

Ambuli,  iii.  7. 

Ambuprasada,  ii.  505. 

Ambu-sirishika,  ii.  523. 

Ambuti,  i.  246. 

Amchur,  i.  383. 

Amdhuka,  i   368. 

Am-haldi,  iii.  405. 

Arnica  noctnrna,  iii.  493, 

Amkhushk,  i.  383. 
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Am-ki-chhit^,  L  383. 
Ainkudu,  ii.  391. 
Amkudu-vittula,  ii.  392. 
Amkulang-kalang,  ii.  566. 
Amlaj,  iii.  262. 
Amlaki,  iii.  261. 
Amlalonika,  i.  246. 
Amli,  i.  632. 
Amlika,  i.  532. 
Ammannia  baccifera,  ii.  37. 
Ammoniacum,  ii.  156. 
Ammuniakun,  ii.  157. 
Amoluka,  i.  363.  * 

Amomis,  ii.  342. 
Amoxnam,  ii.  343. 

,,        subulatum,  iii.  436. 

„        xanthioides,  iii.  436. 

„        zingiberina,  iii.  442. 
Amoora  Rohituka,  i.  340. 
Amora-amari,  i.  341. 
Amorphophalliis  campanulatus,  iii.  546. 
Ammi  d'Inde.  ii.  116. 

, ,      perpusillum,  ii.  U  7 . 
Ammughilaii,'!  541. 
Ampelideee,  i.  357. 
Ampolosicyos  scandensy  ii.  97. 
Amra,  i.  382,  395. 
Amrads  (gums),  i.  284,  551. 
Amra-gandhaka,  iii.  7. 
Amrapesi,  i.  383. 
Amras,  i.  383. 
Amrat,  i.  395. 
Amrataka,  i.  395. 
Amravarta.  i.  383. 
Amrinala,  iii.  562. 
Amrita-balli,  i.  ^4. 
Amrita-phala,  iii.  262. 
Amrita-srava,  ii.  545. 
Amrit-vel,  i.  54. 
Amrucha,  i.  521. 
Amrad,  i.  581. 
Amrolfiak,  i.  246. 
Amsania,  iii.  369. 
AmsTil,  i.  164,  167. 
Amti-panda,  iii.  443 
Amudapa-chettu,  iii  301. 
Amompatchai-arissi,  iii.  247. 
AmygoaluB  communis,  i.  563. 
Amygdalin,  i  566. 
Amylodextrini  iii.  195. 
Ana,  iii.  504. 
Anab-eth-thalib,  ii.  550. 
Anacardiaceee,  i.  372. 
Anacardic  acid»  i.  388. 
Anacardier,  1.  385. 
Anacardium  occidentale,  i.  385,  548. 
Auaoyclua  Pyrethrum,  ii.  277. 
Anagallis  arvensis,  ii.  345. 
Anaghalis,  ii.  345. 


Anal-neninji.  iii.  34. 
AnaipuIiya-mAram,  i.  218. 
Anamirta  (}occulufi,  i.  50. 
Anamirtin,  i.  52. 
Ana-mullu,  i,  461. 
Ananas  aativa,  iii.  507. 
Ananta-mul,  ii.  446. 
Anapa-kai,  ii.  67. 
Anar,  ii.  44. 
Anarya-tikta,  ii.  511. 
Anasa-puvvu,  i.  39. 
Anashovadi,  ii.  244. 
Anasphal,  i.  39. 

AnaHtatica  Hierochuntina,  i.  117. 
Anati-pandu,  iii.  443. 
Anchancbak,  i.  581. 
Anchusa,  ii.  '>24. 
Andersonia  Bohituka,  i.  341. 
Andira  Araroba,  i.  502. 
Andrachne,  i.  159. 

,,  Gadiahaw,  iii.  269. 

Andrographis  echioides,  iii.  47. 

,,  paniculata,  iii.  46. 

Andropogon  citratus,  iii.  564. 

,,  distauB,  iii.  567. 

„  lani^er,  iii.  562. 

f,  muncatus,  iii.  571. 

,,  Nardus,  iii.  567. 

,,  odoratns,  iii.  569. 

,,  Stihoenanthus,  iii.  557. 

Anemone  obtusiloba,  i.  36. 
Anemoain,  i.  38. 
Anemonol,  i.  38. 
Anethene,  ii.  12f . 
Anethol,  ii.  125. 
Anetbmn  Sowa,  ii.  129. 
Ang^kara,  ii.  75. 
Angalepan,  ii.  234. 
Anganapriya,  i.  608. 
Angelim  amargoAO,  i.  502. 
Angbuzeh,  ii   143. 
Angodvartan,  ii.  234. 
Angul-drakh,  i.  361. 
Angur,  i.  357. 
Angur-i-kauli,  iii.  228. 
Angusbt-gandeh,  ii.  143. 
AnSa-ghnaka,  ii.  6. 
Anid,  ii.  131. 
Anise,  ii.  131. 

^Vjiisocbilus  camoBUfl,  iii.  92. 
Aniaomeles  malabarica,  iii.  122. 
Anisun,  ii.  132. 
Anitun,  ii.  128. 
Anjalikarika,  i.  538. 
Anjana  or  Anjani,  ii.  35. 
Anjelly,  iii.  355. 
Anjir,  iii.  342. 
Anjubar,  iii.  150. 
Anjubar-i-Rumi,  iii.  150, 
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▲njudan,  ti.  US. 
Anjnkak,  i.  68 1« 
Anjorah,  iii.  40. 
Aniaaa,  ii.  524. 
Ankados,  i.  364. 
A.nTfa1igiB,  ii.  164. 
Ankolam-cheita,  ii.  164. 
Ankoli,  ii  164. 
Ankota,  ii.  164. 
Ankul,  u.  164. 
Anna-ahuppu,  i.  39. 
Annatto,  i.  149. 
Anne-galu-gida,  iii.  34. 
Anogeiasna  latifolia,  i.  553,  ii.  13. 
Anonaceee,  i.  44. 
Anona  squamosa,  i.  44. 
Anopleura  Lentisci,  i.  381. 
Antala,  i.  368. 
Aatamul,  ii.  437. 
Anthemio  acid,  ii.  275. 
Anthemidia,  ii.  276. 
Aothemis  nobilis,  ii.  275. 
Antherioum  taberosuxn,  iii.  479. 
Anthinarla,  iii.  132. 
Anthooephalus  Gadamba,  ii.  169. 
Anthrisonfi  Cerefoliiim,  ii.  132. 
Anthyllis,  ii.  646. 
Antiarin,  iii.   335,  354. 
Antiar  reain,  iii.  354. 
Antiaris  izmozia,  iii.  350. 

„       oyalifolia,  iii.  351. 

,,       Baocidora,  iii.  350. 

,,       toxioaria,  iii.  348. 
AjQtila,  i.  20. . 
Antimalaii,  iii.  132. 
AntLaha,  iii  135. 
Antomul,  ii.  437. 
Antra-paohaka,  ii.  437. 
Antri,  li.  437. 

Anttoo-kala-dnmbo,  ii.  536. 
AnTola,  iii.  261. 
Aiuserat,  i.  476. 
Aod-nfw  TJd. 
Apamarga,  iii.  135. 
Apang,  iii.  135. 
Aparajita,  i.  459. 
Apata,  i.  537. 
Apehi-yata,  ii.  229. 
Aphim,  L  73. 
Apiastrom,  L  37. 
Apigenin,  ii.  124. 
Apiin,  ii  123. 
Apiol,  ii.  124. 
Apiri,  1871. 

Apiom  graveoldnB,  ii.  122. 
Aplotaxis  auriculata,  ii.  297. 
ApooTnaceee,  ii.  386 
Appakoyay,  ii.  97. 
Appel,  iii.  67. 


Appo,  i.  73. 

Aqoilaria  Agallooha,  iii.  217. 

„       maJaooensis,  iii.  217. 
Ara-bem,  i.  382. 
Arabian  Ooatus,  ii.  296. 
,,       myrrh,  i.  306. 
„       sexma,  i.  527. 
Arabic  acid,  i.  543. 
Araohic  acid,  i.  495. 
Arachia  hypogsea,  i.  494. 
Aragbadha,  i.  511. 
Aiagbadhadi,  i.  511. 
Arak,  ii.  381. 
Aralia,  ii.  162. 

„      Guilfoylia,  ii.  162. 
„      psendo-ginaeng,  ii.  162 
Araliace»,  ii.  162. 
Arala,  iii.  15. 
Arandi,  iii.  301. 
Arand-kharbuz,  ii.  52. 
Arang^aka,  i.  332. 
Arani,  iii.  66. 
Aramnaran,  i.  590. 
Aranya-kadali,  iii.  443. 
Arar,  i.  489,  iii.  371. 
Araroba  or  Arariba,  i.  502. 
Arasa-maram,  iii.  338. 
Araaina,  ii.  417. 
Araatan,  iii.  451. 
Araya-angeli,  iii.  348. 
Arbor  concilionim,  iii.  341. 

,,     toxicaria,  iii.  350. 
Arbre  a  aoie,  ii.  428. 
,,    aveuglant,  iii.  314. 
„     vaohe,  ii.  413. 
Arbres  d'enoena,  i.  295. 
Ardraka,  iii.  421. 
Are&In,  iii.  341. 
Areca  Catechn,  iii.  422. 
Argemone  mexicana,  i.  109. 
Arghifl,  i.  66. 
Argol,  i.  358. 
Argyreia  apeoiosa,  ii.  641. 
Arhar,  i.  489. 
Arioine,  ii.  188. 
Ariaa,  ii.  370. 
Arishi,  iii.  601. 
Ariahina,  iii.  407. 
Ariabta,  i.  323,  368. 
Ariatoloohia  bracteata,  iii.  16S. 

,,  indica,  iii.  158. 

,,         longa,  iii.  165. 

„  rotunda,  iii.  165 w 

AnatolochiaoeflB,  iii.  158. 
Aritamunjayrie,  iii.  291. 
Aritha,  1.  368. 
Arjaka,  i.  23. 
Arjama,  u.  19. 
Arjikan,  i.  24. 
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Arjun,  ii.  il< 

Ariuna,  ii.  11,  iii.  287. 

Arka,  ii.  429. 

Arkakanta,  i.  131. 

Arkamula,  iii.  159. 

Arkapama,  ii.  429. 

Arkapattra,  ii.  429. 

ArkapiLshpika,  i.  132. 

Arka-taila,  ii.  431. 

Arkan,  ii.  42. 

Ark-i-badian,  ii.  125. 

Arkmut,  i.  488. 

Arlu,  iii.  16. 

Armoise,  ii.  284. 

Arna,  i.  291. 

Arnebia  sp..  ii.  624. 

Aroidefe^  iii.  639. 

Arrowroot,  East  Indian,  iii.  405. 

Arsaghna,  iii.  645. 

Artala,  i.  368. 

Artanitha,  ii.  348. 

Artemisia  indica,  ii.  284. 

„        maritima,  ii.  288. 

,^        Sieyersiana,  ii.  2S6. 

„        vulgaris,  ii.  284. 
Arthenite,  ii.  347. 
Arthrocnemnin,  iii.  141. 

„  indioum,  iii.  142,  148. 

Artiras,  iii.  400. 
ArtocarpuB  integrifolia,  iii.  356. 

,,  hirsuta,  iii.  865. 

,,  Lakoocha,  iii.  356. 

Am,  iii.  367. 
Arudu,  i.  249. 
Amm,  iii.  544. 
Arani  {Sans,  for  Brejiiia  rhamnoides)* 

iii.  271. 
Amsa,  iii.  60. 

AniBak*pa8-i-pardah,  ii.  660. 
Amahkara,  i.  389. 
Anifliman,  i.  118. 
Am2Z,  ill.  604. 
Arvada,  i.  249. 
Arvore  da  notte,  ii.  376. 
Arwah-i-kunjad,  iii.  29. 
Arwi,  iii.  551. 
Asa,  ii.  226. 

Asaba-el-fatiyat,  iii.  90. 
Asaba-el-nsuf,  iii.;46. 
Afiafostida,  ii.  141. 
Asal,  i.  137. 

Asal-i-khijar-ohambary  i.  611. 
Asan,  i.  464^  ii.  16. 
Asana,  iii.  268. 
Asarabaooa,  ii.  239. 
Asari,  ii.  202. 
Asa-ar«rai,  iii.  140. 
Asamn,  ii.  239. 
AiolepiadMB^  ii.  425. 


Asolepiade  de  Ounfao,  ii.  427. 
Asolepiadin,  ii.  428. 
Asclepias  corassayioa,  ii.  427. 

„        echinata,  ii,  443. 

,,        geminata,  ii.  461. 
Asclepin,  ii.  428. 
Asclepione,  ii.  428. 
Asfar-i-bari,  ii.  306. 
Asfrak,  i.  23. 
Asgandh,  ii.  566. 
Afihkhis,  iii.  226. 
Ashogam,  i.  507. 
Aflhok,  i.  507. 
Ashta,  iii.  845. 
Ashtavarga,  iii.  390. 
Ajshti-sandhana,  i.  362. 
Asmarighna,  i.  133. 
Asok  or  Asoka,  i.  507. 
Aspalathus  indious,  i.  411. 
Asparagin,  iii.  487. 
Asparagus  adsoendens,  iii.  484. 

,,         officinalis,  iii.  486. 

„         racemosos,  iii.  482. 

„         sarmentosns,  iii.  483« 
Asperag,  i.  23. 

Asphodelus  fistalosns,  iii.  479. 
Aspleniom  Ceterach,  iii.  626. 

„         falcatmn,  iii.  626. 

„         parasitionin,  iiL  626« 
Assalia,  i.  120. 
Asihi-bhaksha,  i.  590. 
Asthi-sanhara,  i.  862. 
Ast-luban,  i.  596. 
Aftragalus  heratensis,  i.  479. 

„  moltioeps,  i.  482. 

„  Sarcocolla,  i.  476. 

„  sp.,  i.  479. 

,>  tribnloidet,  i.  482. 

Asnd,  iii.  338. 
Asapala,  i.  607. 
Asnri,  i.  123. 
Asvagandha,  ii.  566. 
Asrakama,  i.  196. 
Asvamaraka,  ii.  398. 
Asrattha,  iii.  338. 
Aswat,  iii  838. 
Ata,  i.  44. 

Atalanta  monophjlla,  i.  266. 
Ata-lotakam,  iii.  60. 
Atamsha,  iii.  60. 
Atasi,  i.  239. 
Atavakha-ni-kali,  i.  16. 
Atohi,  ii.  226. 
Athaniknn^  ii.  167. 
Atharijnn,  i.  418. 
Athlak,  iu.  76. 
Atia,  i.  686. 
Ati-bala,  i.  206. 
Ata-gnha,  i.  437. 
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Ati-maduram,  i.  491. 
Ati-paricli-dbam,  i.  343. 
Atl-piochila,  iii.  467. 
Ati-vadayam,  i.  15. 
Ati-Tasa,  i.  16. 
Atd-visha,  i.  16. 
Atika-mamidi,  iii.  130. 
Atis,  i.  15. 
Atdsine,  i.  17,  19. 
Atmagiipta,  i.  448. 
Atmorha,  i.  232. 
Atraktus,  ii.  308. 
Atrilal,  u.  132. 
Atriplex  hortensiB,  iii.  148. 

,,       Moneta,  iii.  148. 
Atropa  Belladonna,  ii.  672. 
Atropamine,  ii.  678. 
Atropine,  ii.  577". 
Atta,  i.  44. 
Atti,  iii.  338. 
Atti-tippile,  iii.  54S. 
Attie-Tayr,  iii.  340. 

,,  tannie,  iii.  340. 

Attirilla-pala,  ii.  105. 
Atutiuta-pala,  iii.  163. 
Aunoe,  ii.  269. 
Aurantiamarin,  i.  276. 
Avacari,  i.  333. 
Avagiide.  ii.  70. 
Avala,  i.  619,  iii.  261. 
Avalguja,  ii.  241. 
Avalkati,  iii.  261. 
Avanakku,  iii.  301. 
Avara-gidu,  i.  619. 
Averai,  i.  619. 
Ayerai-panjhang^m,  i.  619. 
Averai- yennai.  i.  619. 
Ararohae&yin,  iii.  339. 
Avirtani,  i.  233. 
Av61u,  i.  123. 
Averrhoa  Bilimbi,  1.  248. 

„        Carambolrf!  i.  248. 
Avicennia  officinalis,  iii.  82. 
Avi-priya,  ii,  138. 
Avirai — see  Averai. 
Avisi,  i.  472. 
Avi-tholi,  iii.  211. 
Avri,  i.  489. 
Aya,  iii.  318. 
Ayani,  iii.  355. 
Ayapana  or  Ayapani,  ii.  246. 
Ayapanin,  ii.  247. 
Azaddarakht,  i.  331. 
Azaddarakht-i-Hindi,  i.  324. 
Azadirachta — see  Melia. 
Azaraki,  ii.  460. 
Azarbu,  ii.  348. 
Azbah,  i.  162. 
Az^darac  common,  i.  830. 


Azedarac  d'Inde,  i.  322. 
Azerona,  ii.  286. 
Azhinji-maram,  ii.  164. 
Azima  tetracantlia,  ii^  184. 
Azmalus,  ii.  627. 
Azras-el-kalb,  iii.  622. 
Azulene,  ii.  276. 


Babachi,  i.  412. 

Babassa,  ii.  107. 

Babbe,  i.  175. 

Babhnl,  i.  566. 

Babirang,  ii.  349. 

Baboi-tulsi,  iii.  83. 

Babool,  i.  666. 

Babreng,  ii.  360. 

Babul,  i.  656. 

Babuna  or  Babunah,  ii.  274. 

„       phnl,  ii.  274. 
Ba«h,  Bacha,  iii.  539. 
Bachchali,  iii.  148. 
Bacbnab,  i.  1. 
Bachnag,  i.  1.. 
Badam,  i.  563,  ii.  16. 
Badami,  i.  563. 
Badami-gond,  i.  666. 
Badam-i-farangi,  i.  385. 
Badsun-vittulu,  i.  663. 
Badari,  i.  351. 
Badaward,  ii.  306. 
Badchipa-chettu,  i.  461. 
Badhal  (Hind,  for  Artocarpus  Lakoo- 

cha),  iii.  365. 
Badian,  i.  39. 
Badian-i-khatai,  1.  39 
Badian-i-kohi,  ii.  138. 
Badianier,  i.  39. 
Badidapu-cbettn,  i.  461. 
Badinj,  iii.  516. 
Badinjan-i-bari,  ii.  558. 
Badra-kema,  ii.  153. 
Badran,  ii.  136. 
Badrang,  i.  256 
Badranjboya,  iii.  117. 
Badshar,  iii.  491. 
Bael,  i.  277. 
Baga-anknra,  ii.  164. 
Baga-bberenda,  iii.  274. 
Baga-dbup,  i.  292. 
Baga-mu8hada,  i.  64. 
Bagh-bherenda,  iii.  274. 
Baghrenda,  iii.  274. 
Baghrendeb,  iii.  276. 
BaguH,  ii.  15. 
Bahel-sohulli,  iii.  37. 
Bahera,  ii.  6. 
Bahman  abiad,  ii.  303, 


INDKX. 


Bahman^i-safed,  ii.  304. 
Bahman-i-flurkh,  ii.  304. 
Babmanine,  ii   306. 
Bahobab,  i.  219. 
Bahubara,  ii.  518. 
Bahupada,  iii.  339. 
Babu-pattra,  iii.  266,  468. 
Babapbuli,  iii.  123. 
Bahuvara.  ii.  518. 
Bairi,  ii.  50. 
Baja,  ii.  92. 
Bajguriya,  ii.  92. 
Bilk,  i.  472. 

Bakam  or  Bokam«  i.  500. 
Bakana-nimb,  i.  330. 
Bakas,  iii.  50. 
Bakayan,  i  330. 
Bakbar-birja,  iii.  878. 
Bakbur-i-Miryaniy  ii.  347. 
Bakila,  i.  485. 
Bakila-i-misri,  i.  483. 
Bakila-i-nabtiy  i.  72. 
Bakla,  ii.  12. 
Baklat-el-humaka,  i.  159. 
Baklat-el-maUk,  L  115. 
Baklat-el-mubarika,  i.  159. 
Baklat-el-utTujiya,  iii.  117. 
Bakra,  i.  69,  345,  ii.  197. 
Bakul,  ii.  362. 
Bakmnbba,  ii.  19. 
Bakura,  ii.  212. 
Bal,  ii.  157. 
Bal-belphal,  i.  279. 
Bal-chhar,  ii  233. 
Bal-goU,  i.  15. 
Bal-kadu,  iu.  10. 
Babi,  i.  206,  224,  u.  238>  iii.  571. 
Balabahola,  i.  24. 
Balabandi-tiga.  ii.  536. 
Balabhadra.  i.  28. 
Baladar,  i.  390. 
Baludeva,  i.  23. 
Baladveru,  iii.  571. 
Balamcanda,  iii.  461 . 
Bala-menasu,  iii.  180. 
BaUnite  Agibakd,  i.  284. 
Babmites  Boxburghii,  ii.  284. 
Balanjui,  iii.  219. 
Balanopbora,  iii.  543. 
Balarakkasi-gida,  i.  224. 
Balasan,  i  316. 
BaUta-bola,  i,  304. 
Balata-nimb,  1.  323. 
Balaiistiiiin,  ii.  45. 
BaUja,  i.  138. 
Balbii,  i.  207. 
Bali,  i.  228,  iii.  443. 
Balia-mnoca-piri,  ii.  66, 


BaUka,  i.  229. 
Balilaj,  ii.  6. 
Balimtra-polam,  i.  304. 
BalioHpermam    aziUare,  ii.  504,    iii. 

311. 
Bal-kurai,  ii.  157, 
Balli-muttaga,  i.  458. 
Ballota  nigra,  iii.  118. 
Balong,  i.  282. 
Balara,  ii  5. 

Balsamier  le  la  Meoqae,  i.  315. 
Balsamodendron  Berryi,  i.  314. 

,,  Mukal,  i.  310. 

„  Myrrba,  i.  305. 

„  Opobalsamum.  i.  315. 

„  Playfaurii,  i.  812,  314. 

„  pubeeoens,  i.  313. 

,,  Koxbnrgbii,  i.  311. 

M  soootrannm.  i.  305. 

Balsam  of  Mecca,  i.  315,  317. 
Balsamum,  i.  316. 
Bain,  ii.  105. 
Baluka,  ii.  105. 
Balu-ka-sag,  ii.  105. 
Balusitun,  ii.  45. 
Bal-va^b  {Syn,  for  Fenian  var.  Aoonu 

Calamus),  iii.  539. 
Bal-vekband,  iii.  539. 
Bama,  iii.  8. 
Bamanbati,  iii.  68« 
Bamba,  iii.  8. 
Bamboo,  iii.  586. 
Bambusa  arundinaoes,  iii.  586. 
Bamiya,  i.  211. 
Ban-baldi,  iii.  396. 
Ban-ioi,  iii.  76. 
Ban-kabu,  ii.  319. 
Ban-lanng,  ii.  49. 
Ban-mendrn,  i.  371. 
Ban-okra,  ii.  262. 
Ban-patrak,  i.  585. 
Ban-ritba,  i.  560. 
Ban-tambaku,  iii.  1. 
Ban-tepariya,  ii.  561. 
Bana,  iii.  320. 
Banad,  iii.  426. 
Banafsbab,  i.  140. 
Banana,  iii.  445. 
Banawanti  salab,  iii.  387. 
Bandakpusbp,  iii.  230. 
Bandari,  i.  371. 
Bandam,  ii.  193. 
Banda  soap,  iii.  193. 
Bandbnka,  i.  236. 
Bandbuli,  i  336. 
Bandi-murududu,  ii.  16. 
Bandri,  i.  371. 
Bandrike,  i.  371. 
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Banduk-i -Hindi,  i.  368. 

Banduiy,  i.  371. 

Baneberry,  i.  36. 

Bong,  ii.  627. 

Bangachappa,  ii.  252. 

Bangadi-valli,  ii.  637. 

Bangadi-pipali,  iii.  176» 

Bangi — 8ee  Bhangi. 

Bangka,  ii.  171. 

BaiLguBt,  iii  126. 

Banig-bandhu,  i  406. 

Banj,  ii.  627. 

Banfi-kapor,  iii.  586. 

Bans-lochan,  iii.  586. 

Bausa,  iii.  50. 

Banyan  tree,  iii.  338. 

Bapaia-pandu,  ii.  52. 

Baphali,  i.  237,  ii.  126. 

Bar,  iii.  338. 

Bar-ki-sehund,  iii.  252. 

Bar-kl-thohar,  iii.  262. 

Bara-but8ali,  i.  365. 

Bara-gach,  iii.  287. 

Bara-gokbru,  iii.  34. 

Bara-kem,  iii.  247. 

Barahmi,  iii.  374. 

Barambbi,  iii.  374. 

Baran,  ii.  315. 

Barak-kanta,  i.  64. 

Barambhi,  iii.  8. 

Barasu,  iii.  247. 

Baratondi,  ii.  226. 

Barbaloin,  iii.  475. 

Barbara,  ii.  272,  iii.  85. 

Barbati,  i.  489. 

Barberry,  i.  64. 

Barbotine,  i.  288. 

Bargat,  iii.  380, 

Bargond,  ii.  518. 

Barhal  [Hind.  Syn.  for  A.  Lakoooha), 

iii.  355. 
Barbang,  iii.  128. 
Barhanta,  ii.  555,  iii.  313. 
Barhis,  iii.  575. 
Bariara,  i.  206. 
Bari,  iii.  489. 
Bari-kasondi  ^Eind.Syn,  forKasondi), 

i.  520. 
Bari-khatai,  ii.  566. 
Bari-main,  i.  160. 
Bari-misbri,  iii.  462. 
Bari -^an-ki- jar    (Bombay     Syn,  tor 

Alpmia  Gklanga),  iii.  443. 
Bari-pipli,  iii.  543. 
Bari-saunf,  ii.  124. 
Bari-sbopba,  ii.  124* 
Barik-bbauri,  ii.  532. 
Barik-dagada-pbul,  iii.  627. 


Barik-moth,  iii.  652. 
Barir,  ii.  381. 
Baristarinn,  iii.  58. 
Bark,  ii.  176. 
Barleria  crifstata,  iii.  45 » 
,,        noctiflora,  iii.  45. 
„        Prionitis,  iii.  43. 
Barmi    (Bombay     Syn,    for     Tazua 

Uaccata),  iii.  873. 
Baro-kala-goru,  iii.  24. 
Barphali,  i.  347. 
Barring^nia  acntangula,  ii.  17. 

n  racemasa,  ii.  18. 

Barsawashan,  ill.  364. 
BarsungA,  i  262. 
Bartang,  iii.  128. 
Bartboa,  ii.  193. 
Bartondi,  ii.  226. 
Barun,  i   133. 
Barzhad,  ii.  152. 
Basak,  i.  588. 
Basal-el-far,  iii.  476 
Basal -el-nnsal,  iii.  476. 
Basbasab,  iii  193. 
Basella  alba,  iii.  148. 
Basfaij,  iii.  621, 
Bashing  or  Basing,  iii.  623 » 
Basil,  iii.  83* 

n    camphor,  iii,  86. 
Basilic,  iii.  83. 
Basillkon,  ii.  116. 
Basing,  iii.  623. 
Basl-el-ansal,  iii.  476. 
Basl-el-far,  iii.  476. 
Basna,  i.  472. 
Basri,  iii.  838. 
Bassari,  iii.  338. 
Bassia  butyraoea,  ii.  366, 

„      latifolia,  ii.  354. 

,,     longifolia,  ii.  355. 
Bassorin,  i.  482. 
Bastard  Ipecacuanha,  ii.  427. 
yj       Sandal,  i.  242. 
„       Teak,  i.  454. 
Bastra,  iii.  60. 
Batcureh,  i.  306. 
Batatas  paniculata,  ii.  634. 
Batavi-nebn,  i  270. 
Batbat,  iii.  149. 
Batharachi,  iii.  132. 
Bathooa    {Hind,    Syn.    for    seeds    of 

Ohenopodinm  album),  iii.  148. 
Bathpia,  i.  585. 
Uatracbion,  i.  37. 
Bauhinia  purpurea,  i.  649. 
„        racemosa,  i.  537. 
,,        tomentosa,  i.  637. 
,,       yariegata,  i.  636,  64». 
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Bavachi,  i.  412. 
Baval,  i.  556. 
'Bayanchi,  i.  412. 
Bay,  iii.  214. 
„     berries,  iii.  214. 
„     oil,  iii.  215. 
„     nun,  iii.  215. 
Bayee,  i.  313. 
Bayrbonja,  ii.  98. 
Bazaward— «^tf  Badaward. 
Buzr-el-abris,  ii.  308. 
Bazr-el-anjareh,  iii.  40. 
Bazr-el-banj-abiad,  ii.  628. 
Bazr-ei-fujl,  i.  129. 
Bazr-el-hawah,  i.  118. 
BazT-el-katuna,  iii.  126. 
Bazr-el-kbas,  ii.  314. 
Bazr-el-khumkhom,  i.  118. 
Bdellium,  i.  310. 

„        African,  i.  310, 

,,        Indian,  i.  310. 

„        opaque,  i.  310,  312. 
Bebeerine,  i.  54. 
Bebina,  ii.  202. 
Beo  de  grue,  i.  249. 
Bedanjir — see  Bidanjir. 
Bed-i-bari    or    Bed-i-sadah    {Persian 

St/n.  for  Salix  Caprea),  iii.  364. 
Bedmuahk,  iii.  364. 
Bedoli-eutta,  ii.  229. 
Beef-wood,  iii.  368. 
Behada,  ii.  5. 
Behar  opium,  i.  78. 
Behen,  li.  303. 
Behramaj,  iii.  365. 
Bejuco  de  purgacion,  iii.  131. 
Bel,  i.  277. 
Bel-ericu,  ii.  432. 
Belati-mung,  i.  494. 
Beleric  myrobalans,  ii.  5. 
Belgaum  walnut,  iii.  278. 
BtU,  i.  267. 
Belladone,  ii.  572. 
Belladonna,  ii.  573. 
Belladonnine,  ii.  578. 
Belle  de  nuit,  iii.  132. 
Belluli,  iu.  488. 
Bena,  iii.  571. 
Bena-patsja,  ii.  525. 
Benda-kaya,  i  210. 
Bendekai,  i.  210. 
Benderwel,  i.  365. 
Bendj.  ii.  627. 
Bendri,  i.  365. 
Bengha,  i.  561. 
Benincasa  cerifera,  ii,  68. 
Ben  join,  ii.  369. 
Benzoic  add,  ii.  372. 
ty      aldehyde,  i.  567. 


Benzoin,  ii.  369. 

„  Siam,  ii.  371. 

„  Sumatra,  ii.  372. 

Benzoylaconine,  i.  5. 
Berbamine,  i.  68. 
BeberidesB,  i.  64. 
Berberine,  i.  67. 
Berberis  ari^tata,  i.  64. 
,,        asiatica,  i.  65. 
,,        Lyciumi  i.  65, 
Bercb,  iii.  324. 
Ber-chuni,  i.  351. 
Bemaouy,  iii.  324. 
Bertbelotia  lanceolata,  U.  256, 
Beta  vulgaris,  iii.  148. 
Beththa-gokhru,  i.  243, 
Betle  leaf,  iii.  183. 

,,     nut,  iii.  523. 

,,     pepper,  iii.  183. 

„     phenol,  iii.  191. 
Bettada-bevina,  i.  330. 
Bettada-haralu,  iii.  274. 
Betula  abioides,  iii.  339. 
„      Bhojpattra,  iii.  359. 
„      utilitf,  iii.  359. 
Beyilacque,  ii.  107. 
Bevina-mara,  i.  323. 
Bhadra-kashtha,  iii.  380. 
Bhadra-muste,  iii.  552. 
Bhagini,  ii.  581. 
Bhallataka,  i.  389. 
Bhallavi-ang^  ii.  49. 
Bhambhurda  or  Bhamhhmr,  ii.  255. 
Bhanda,  i.  2^8. 
Bhandir,  iii.  79. 
Bhandira,  iii.  80. 
Bhang,  iii.  319,  830. 
Bhanga,  iii.  319. 
Bhanga-cha-bl,  iii.  819. 
Bhanga-nu-bi,  iii.  319. 
Bhangi-aku,  iii.  819. 
Bhangi-bija,  iii.  319. 
Bhangi-gondu,  iii.  319. 
Bhangi-ilai,  iii.  319. 
Bhangjala,  ii.  98. 
Bhangra,  ii.  266. 
Bhant,  iii.  79. 
Bhantaki,  ii.  555. 
Bhanuphala,  iii.  443* 
Bharang,  iii.  68. 
Bharanga-mula,  iii.  68. 
Bharangi,  i.  287,  iii.  6a,  540. 
Bharbhand,  i.  110. 
Bhargi,  iii.  68. 
Bhar-jambul,  iL  37. 
Bharla,  ii.  5. 
Bharocha,  iii.  136. 
Bhasam-kand,  iii.  647. 
Bhat,  iii.  79,  <H)1. 
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Bbatkaiya,  ii.  557. 
Bhaulan,  ii.  193. 
Bhava,  i.  511. 
Bhavan-bakra,  i.  69. 
Bhavanclii-yittala,  i.  412. 
Bhela,  i.  3S9. 

Bhenda  or  Bhendi,  L  210,  21  a. 
Bhengra,  ii.  266. 
Bhereuda,  iii  301. 
Bherija,  i.  338. 
Bhilamo,  i.  389. 
Bhilaura,  iii.  294. 
Bhilawa,  i.  389. 
Bhimseni-kapur,  T.  198» 
Bhin-champa,  iii  4LG. 
Bhinda,  i.  211. 
Bhindu,  i.  210. 
Bhirand.  i.  164. 
Bhirandel,  i.  164. 
Bhoiraj,  i.  365. 
Bhokar,  ii.  518. 
Bhopala,  ii.  67. 
Bhoursal.  ii.  193. 
Bhringaraja,  ii.  266. 
Bhui-amala^  iii.  263. 
Bhui-amali,  iii.  266. 
Bhui-avala,  iii.  266. 
Bhai-champa,  iii.  416. 
Bhui-chana,  i.  494. 
Bhui-dodi,  ii.  440. 
Bhni-erandi,  iii.  31(>. 
Bhui-gholi,  i.  158. 
Bhui-giili,  i.  412. 
Bhui-kakali,  iii.  388. 
Bhui-kallan,  iii.  133. 
Bhui-kohala,  ii.  534. 
Bhui-kumra,  ii.  534. 

Bhui-okra,  iii.  57. 

Bhui-nDgani,  ii.  557. 

Bhui-sarpati,  i.  246. 

Bhoi-Bingh,  i.  494. 

Bhui-tartrar,  i.  53U 

Bhajpatar,  iii.  359. 

Bhutni-anyala,  iii.  266. 

Bhuxni-champaka,  iii.  416. 

Bhumi-kmnara,  ii.  534. 

Bhumi-kuflhinanda,  ii.  534. 

Bhumi-ringani,  ii.  567. 

Bhnmy-amali,  iii.  266. 

Bhu-dhatri,  iii.  266. 

Bhu-nimba,  ii.  511. 

Bbn-Tingani,  ii.  657. 

Bhuri-lakh,  i.  351. 

Bbnrjapattra,  iii.  369. 

Bburandi,  ii.  5Jo. 

Bliuran-kobolnn,  ii.  6S 

Bbufltrina,  iii.  557. 

Bhut-bbiraTi,  iii.  66. 

Bhut-kes,  u.  202,  233. 


Bbuta,  iii.  579. 
Bhuta-kesi,  ii.  235. 
Bbuta -pala,  i.  345. 
Bbutan-kusam,  iii.  287. 
Bibba,  i.  889. 
Bibla,  i.  464. 
Bibsar,  i.  265. 
Bicbati,  iii.  313. 
Bidaiijir,  iii.  302. 
Bidar,  ii.  99. 
Bidara-Iaut,  ii.  458. 
Bidari,  iii.  247, 
Bidari-kand,  ii.  534. 
Bidari-naDa-biyyam,  iii.  250. 
Bidengfuebine,  iii.  365,  367. 
Bidi-Balkhi.  iii.  365. 
Bidmiflbk,  iii.  365. 
BignoniaccA,  iii.  15. 
Bibar  opium,  i.  78. 
Bibi-danab,  i.  579. 
Bija,  i.  464. 
Bljapura,  i.  269. 
Bijasar,  i.  464. 
Bijband,  iii.  148,  158. 
Bikb,  i.  1. 

Bikb-i-banafsbab,  iii.  452. 
Bikh-i-wala,  iii.  572. 
Bikbma,  i.  18. 

„         alkaloid  of,  i.  19. 
Bila,  i.  133. 

Bilai-kaud,  ii.  534. 

Bilapatri,  i.  277. 

Bilaai,  i.  133. 

Bilati-badam,  i.  563. 

Bilati-jira,  ii.  119. 

Bilauri,  iii.  150. 

Bileganjali,  iii.  130. 

Bili-basale,  iii.  148. 

BiUiiu-pbal,  277. 

Bilimbinae,  i.  248. 

Bili-sbibe-bamiu,  ii.  30. 

Billu,  i.  338. 

Bilva-pandu,  i.  277. 

Bilva-pazbam,  i.  277. 

Bimbal,  iii.  552. ' 

Bindal,  ii.  81. 

Bindweed,  ii.  542. 

Bingbar-bij,  iii.  479. 

Binnu^e,  ii.  451. 

Bintafalon,  i.  583! 

Biopbytum  scnBitlrum,  1.  247- 

Bira,  iii.  423. 

Birama-dandu,  i.  110. 

Biranga,  ii.  349. 

Birang-i-kabuli,  ii.  349. 

Biranjaidf ,  ii.  271. 

Biranj-i-kaboli,  ii.  349. 

Biranjmiahk,  iii.  90. 

Bircb  barky  iiL  36»« 
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Birdlime,  Ui.  228. 
Bird*8-eye  Gliillie,  ii.  662. 
Bireja,  ii.  153. 
Birhatta,  ii.  665. 
Birinj,  iii.  G04. 
Biriz,   ii.  162. 
Birja,  iii.  378. 
Birmi  or  Brahmi,  iii.  374. 
Birmova,  i.  423. 
Bish,  i.  1. 

Bishakprija,  i.  65,  ii.  1. 
Bishalanguli,  iii.  480. 
Bishi,  i.  72. 
Bishkhapra,  ii.  102. 
Biahkorki,  iii.  162. 
Bifihma,  i.  IS. 

„        alkaloid  of,  i.  19. 
Bi^-mush-bibha,  i.  20. 
Bifihop's  weed,  ii.  116. 
Bialambhi,  ii.  66. 
Biftwul,  i.  669. 
Bitter  almonds,  i.  664. 

,,     apple,  ii.  59. 
Bitbori,  ii.  50. 
Bixa  Orellana,  i.  149. 
Bixin,  i.  150. 
Bixineee,  i.  142. 
Biyyam,  iii.  601. 
Black  abir,  iii.  417. 

,,     adulsa,  iii.  49. 

„      cobosh,  i.  36. 

„      cumin,  i.  28. 

,,     dammar,  i.  319. 

,.      mustard,  i.  122. 

„      pepper,  iii.  166. 

„     towdri,  i.  119. 

„     asedoary,  iii.  417. 
Blairia  nodiflora,  iii.  68. 
Blepbaris  ednlis,  iii.  40. 
Blinding  tree,  iii.  314. 
Blnmea  balsamifera,  i.  201,  ii.  261. 

„       densiflora,  ii.  262. 

,,       eriantba,  ii.  264. 
Boa  Frangi,  i.  385. 
Boa-tam-parjang,  i.  230. 
Boberlu,  i.  489. 
Booagea  Dalzellii,  i.  46. 
Bocks  boom,  iii.  24. 
Boda-daraga,  iii.  269. 
Boda-tarapu,  ii.  267. 
Bodba,  i.  366. 
Bodi-ajamo,  ii.  122. 
Boerbaavia  repens,  iii.  130. 
Bobcic  acid,  i.  183. 
Bobora,  ii.  6. 
Boi,  ii.  167. 

Bois  de  colophane,  i.  320. 
„  oonleayie,  ii.  604. 
„     xonoe,  i.  261. 


Bois  de  snrean,  i.  364. 
Bokenaku,  iii.  57. 
Bokhara  plum,  i.  668. 
Bokbat,  iii.  479. 
Bokhera,  iii.  346. 
Bokom,  i.  500. 
Bol,  i.  304. 
Bola,  i.  304. 
Boletus  crocatus,  629. 

„      fomentarius,  iii.  630. 
Bolkad,  iii.  444. 
Bolsari,  ii.  362. 
Bombax  de  Malabar,  i.  216. 

„        malabaricum,  i.  216. 
Bombay  mace,  198. 

„        masticb,  i.  378. 

,,        senna,  i.  626. 

,,       sumbul,  ii.  233. 
Bomma-jemudu,  iii.  264. 
Bonda,  iii.  579. 
Bon-matbi,  i.  206. 
Bon-nil-gacbb,  i.  416. 
Bon-patol,  ii.  73. 
Bondagu,  iii.  24. 
Bonduc'uut,  i.  496. 
Bondula,  ii.  561. 
Boneset,  ii.  247. 
Bone-setter's  lep,  i.  479. 
Bonga,  i.  21,  iii.  686. 
Bonta-kalli,  iii.  262. 
Boo — tee  Bu. 
Borage,  ii.  250. 

,,      country,  iii.  90. 
Boragines,  ii.  518. 
Borassus  flabelliformiB,  iii.  610. 
Bori-ag^ud,  ii.  123. 
Bori-lakb,  i.  361. 
Bomeene,  ii.  2C0. 
Borneo  camphor,  i.  197. 
Bomeol,  i.  COO. 

,,       artificial,  i.  200. 
BoBwellia  Ameero,  i.  298. 

„        Bhau-Dajiaua,  i.  298. 

„         Frereana,  i.  298. 
„        glabra,  i.  302. 
„        serrata,  i.  302. 
Bottle  gronrd,  ii.  67. 
Botuku,  ii.  6*8. 
Boucerosia  Aucberiana,  ii.  468. 
Bouillon  blauc,  iii.  ] . 
Bowstring  hemp,  iii.  493. 
Bozidan,  ii.  281. 
Brabmadandi,  ii.  244,  308. 
Brahmamanduki,  ii.  107. 
Hrahmayasbtika,  iii.  68. 
Brahmi,  ii.  107,  iu.  8,  374. 
Bramhadandi-ohettn,  i.  UO. 
Brama,  i.  138. 
Baumetk  ounpettria,  i.  122. 
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Brassica  junoea,  i.  123. 
„       nigra,  i.  122. 
Brazil  cherry ,  ii.  662. 

,,     powder,  i.  501. 
Brazilin,  i.  601. 
Brede  puante,  i.  131. 
Bredo  mamma,  i.  131. 
Breynia  rhamnoides.  iii.  271. 
Bridelia  retusa,  iii.  268. 
Brihmi-sak,  iii.  8. 
Brindao,  i.  164. 
BrLshta  tandula,  iii.  604. 
Brooklime,  iii.  14. 
Bromeliaceeei,  iii.  607. 
Brucia  quassioides,  i.  287. 
Bnicine,  ii.  468,  507. 
Brugoiera  caryophylloidea,  i.  699. 
Bryonia  epigaea,  ii.  90. 

,,        laciiiiotja,  ii.  92. 
Bryonin,  ii.  91,  93. 
Bryophyllum  calycinnm,  i.  690. 
Bryoretin,  ii.  91. 
Buchanania  latifolia,  i.  394. 
Buckahorn  plantain,  ii.  134. 
Budbar,  iii.  388. 
Bndhidru,  iii.  339. 
Bagbane,  i.  36. 
Bugloss,  ii.  520. 
Bu-i-maderan,  ii.  292. 
Bnis  de  Chine,  i.  266. 
Buja-gumbala,  ii.  534. 
Bujr-bunga,  ii.  98. 
Buka-bish-mush,  i.  20. 
Bukchi,  i.  412. 
Bukka,  iii.  417. 
Bukkan,  iii.  57. 
Bukkapa-ohekka,  u  600. 
Bulinn,  iii.  126. 
BaUy  tree,  ii.  365. 
Bunn,  ii.  216. 
Bur,  iii.  538. 
Buratu,  iii.  638. 
Burbi,  iii.  400. 
Barda-gumudu«  ii.  68. 
Burseracete,  i.  296. 
Burweed,  ii.  262. 
Busir,  iii.  1. 
Bofltani,  iii.  489. 
Butale,  i.  237. 
Bntea  frondosa,  i.  464. 

,,      minor,  i.  468. 

,,      superba,  i.  468. 
Bnt^  touffu,  i.  464. 
Butm,  i.  378. 
Bu-tora,  i.  623. 
Butshur,  iii.  369. 
Buzanjir,  iii.  302. 
Bozghanj,  i.  380. 
Bazidan,  ii.  137. 


Byakura,  ii.  666. 
Byalada,  i.  2S1. 
Byaabol,  i.  310. 


Caboli-mastaki,  i.  377. 
Cacalia  Kleinia,  ii.  320. 
Caccinia  Celsii,  ii.  620. 

„        glauoa,  ii.  620. 
Gachiman,  i.  44. 
Cactece,  ii.  99. 
Cactus  indicuB,  ii.  100. 
Cadaba  farinosa,  i.  137. 
,,      indica,  i.  137. 
„      trifoUata,  i.  137. 
Cadi-avanacu,  iii.  316. 
Caerulein,  ii.  276. 
Ceerulic  acid,  ii.  222. 
Caesalpinia  Bonducella,  i.  496. 

„         digyna,  i.  499. 

,,  pnlcherriBia,  i.  506. 

,,         Sappan,  i.  500. 
Cafeier,  ii.  216. 
Cafetier  dea  n^gres,  i.  620. 
Caffeanic  acid,  ii.  222. 
Caffeelic  acid,  ii.  2:12. 
Cai¥eio  acid,  ii.  222. 
Caffeine,  ii.  222,  224. 
Oaffeol,  ii.  224. 
Caffeotannic  acid,  ii.  222. 
Cajanua  indicus,  i.  489. 
Cajenneam,  ii.  266. 
Calabash,  ui.  24. 
Calambac,  iii.  220. 
Calamintha  Clinopodiam,  iii.  90. 

,,  vulgaris,  iii.  114. 

Calamus  aromaticus,  iii.  639. 

,,       Draco,  iii.  533. 
Calebassier,  i.  218,  iii.  24. 
Calendula  officinalis,  ii.  332. 
Califomine,  ii.  376. 
Callicarpa  lanata,  iii.  60. 
Calophylle  faux  Tacamahao,  i.  173. 
Calophyllum  inophyllum,  i.  173. 

„  tomentosum,  i.  176,  569. 

,,  Wightianum.  i.  176. 

Calotropis  g^gantea,  ii.  428. 

,,        procera,  ii.  428. 
Caltha  palustris,  1.  37. 
Calombo,  i.  47. 
Calnmba  root,  i.  47. 

,,       wood,  i.  63. 
Calumbio  acid,  i.  49. 
Calumbin,  i.  49. 
Calyoopteris  floribanda,  ii.  16. 
Camellia  theifera,  i.  176. 
Camel  thorn,  i.  417. 
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Camotaiille»  ii.  ^74. 
GampanulaceeB,  ii.  322. 
Caraphol,  i.  200. 
Gamplior,  iii.  199. 

,,        Borneo,  i,  198. 

„         China,  iii.  200. 

,,         Japan,  iii.  201. 

,,         oil,  i.  200,  iii.  2OO4 
Camphoric  acid,  iii.  202. 
Camphre,  iii.  199. 
Camphyl  alcohol,  i.  200. 
Canada  ileabane,  ii.  249. 
Canafistula  de  piirgar,  1.  512. 
Canarium  bengalense,  i.  321. 

,,         commune,  i.  320. 

,,         strictam,  i.  319. 
Cancamum,  i.  322. 
Candleberry  tree,  iii.  278. 
Canna  indica,  iii.  449. 
Cannabene,  iii.  331.  ^ 

Cannabin,  iii.  326. 
Cannabis  satira,  iii.  318. 
Cannelle  de  Chine,  iii.  203. 
Canschi,  iii.  295. 
Canscora  decnssata,  ii.  516. 

,,        perfoliata,  ii.  517. 
Cansjan-cora,  ii.  516. 
Canthimn  didymum,  ii.  211. 

,,        paryiflorum,  ii.  210. 
Cape  gooseberry,  ii.  662. 
Caper,  i.  135. 
Oapillaire,  iii.  625. 
Gapock  fibre,  i.  216» 
Capparideae,  i.  131. 
Capparis  acuminata,  i.  136. 

„       aphylla,  i.  135,  136. 

,,       grandiflora,  i.  136. 

,,       horrida,  i.  136. 

,,       sepiaria,  i.  135. 

„       spmosa,  i.  135. 

,,       zeylanica,  i.  136. 
Gaprio  aoid,  i.  136. 
Caprier,  i.  135. 
Gaprifoliacete,  ii.  166. 
Capsaicin,  ii.  564. 
Gapsella  Borsa-pastoris,  iii.  490. 
Gapsicin,  ii.  565. 
Capsicnm  cerasiformis,  ii.  563. 

,,        frntescenB,  ii.  562. 

,,        grossum,  ii.  563. 

,,        minimnm,  ii.  563. 
Gara  Caniram,  iii.  47. 
Caragana  onuisicaalis,  iii.  400. 
GaraUuma  attenuata,  ii.  457. 

,,         edulis,  ii.  457. 

„         fimbriata,  iL  457. 
Carambola,  i.  248. 
Garamba,  ii.  49. 
Caramel,  iii.  599. 


Garapa  molaccensis,  i.  343. 
Caraway,  ii.  119. 
Cardamine  pratensis,  i.  130. 
Cardamoms,  iii.  428. 
'Cardamomum  ma  jus,  iii.  436. 

,,  siberiense,  i.  39. 

Cardiospermum  Halioacabum,  i.  366* 
Cardol,  i.  388» 
Carduus  nutans,  ii.  322. 
Careya  arborea,  ii.  19. 
Garica-fat  acid,  ii.  57. 
Carica  Papaya,  ii.  52. 
Caricin,  ii.  57. 
Carissa  Carandas,  ii.  419. 
Carom  pallagum,  iii.  628. 
Carotin,  ii.  136. 
Caroxylon,  iii.  141. 
Carpobalsamnm,  i.  316. 
Carrageen  moss,  iii.  637. 
Carrot,  ii.  134. 
Carthamin,  ii.  310. 
Carthamus  oxycantha,  ii.  308. 
5,         tinctorias,  ii.  308. 
CanimCa;i(Td,  ii.  119. 
,,      copticum,  ii   116. 
„      nigrum,  ii.  120. 
„      Koxburghianum,  ii.  121. 
,,      stiotocarpum,  ii.  121. 
Carvene,  ii.  191. 
Carvi,  ii.  119. 
Carvol,  ii,  121. 
CaryophylleaB,  i.  155. 
Caryophyllin,  ii.  23. 
Caryophyllus  aromaticus,  ii.  20. 
Caaearia  esculenta,  ii.  50. 
,,        tomentosa,  ii.  50. 
Cashew-nut,  i.  385. 
Casse  Cancficier,  i.  511. 
,,     en  bdtons,  i.  515. 
Cassia,  iii.  203. 

Absus,  i.  523. 

alata,  i.  518. 

aDgustifolia,  i.  526. 

auriculata,  i  518. 

braziliana,  i.  512. 

Fistula,  i.  511. 

moschata,  i.  512. 

obovata,  i.  530. 

obtusa,  i.  531. 

occidentalifl,  i.  520. 

Sophera,  i.  520. 

Tora,  i.  515. 

buds,  iii.  210. 

pods,  i.  5X5, 
Cassumunar,  iii.  426. 
Cassytha  filifurmis,  iii.  216. 
Castanea  rosea  indica,  i.  170. 
Castine,'  iii.  76. 
Castor  oil,  iii.  301. 
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Castor  plant,  iii.  301. 

,,     seeds,  iii.  301. 
Casuariaa  equisetifolia,  iii.  357. 
Caf-Jippa,  it  16. 
Gatechin,  i.  558. 
Catechu,  i.  557,  ii.  172. 
Catechu-tannic  acid,  i.  558,  iii.  863. 
Cathartic  acid,  i.  523. 
Cathartin,  i.  528. 
Catharto-mannit,  i.  528. 
Cauoalis,  i.  137. 
Cayenne  pepper,  ii.  663. 
Cay-boi-boi,  ii.  52-5. 
Caj-khnc-khac,  iii.  500. 
Caythuong'-son,  i.  689. 
Cece,  i.  487. 
Oedratier,  i.  268. 
Cedrela  Toona,  i  339,  547. 
Cedrus  Libani  var.  Deodara,  iii.  380. 
Celastrinese,  i.  343. 
Celastrus  panionlata,  i.  343. 
Cileri,  ii.  122. 
Celery,  ii.  122. 

Celery -leaved  Crowfoot,  i.  38. 
Celosia  argentea,  iii.  139. 
Celnia  coromandeliana,  iii.  4. 
Celtis  reticulata,  ii.  6,  iii.  316. 
Centaurea  Behen,  ii.  303. 
Centipeda  orbicularis,  ii.  277. 
Cephalandra  indica,  ii.  86. 
Cerbera  Odollam,  ii.  410. 
Cerberin,  ii.  411. 
Cerfeuil,  ii.  132. 
Ceropegia  bulbosa,  ii.  456. 
,,        juncea,  ii.  456. 
„         puBilla,  ii.  436. 
,,        tuberosa,  ii.  456. 
Ceylon  cinnamon,  iii.  206. 

,,        jasmine,  ii.  413. 

,,        moss,  iii.  638. 

„        oak,  i.  370. 
Cha,  i.  177. 
Chab,  iii.  176. 
Chadilo,  iii.  627. 
Chaff-flower,  iii.  135. 
Chai,  i.  177,  iu.  176. 
Chaina  or  Kaunphal  {Syn,  for  D.satira 

and  D.  globosa),  iii.  651. 
Chakaund,  i.  515. 
Chakideh,  iii.  505. 
Chakota,  i.  370. 
Chakra-bhenda,  i.  207. 
Chakramarda,  i.  616. 
Chaksu,  i.  523. 
Chakulia,  i.  426. 
Chakut,  i.  523. 
Chalava-miriyalu,  iii.  180. 
Chale-ndchhri,  iii.  384. 
Chalmari,  iii.  291. 


Chamsalea,  iii.  224. 
Cham-musU,  i.  865 > 
ChambeU,  ii.  378. 
Cham-chau,  i.  589. 
Chamaha,  ii.  211. 
Chamomile,  ii.  274. 
Champa,  i.  42. 
Champac,  i.  42. 
Champai,  i.  474. 
Champaka,  i  42. 
Chana,  i.  486. 
Chan-amba,  L  486. 
Chanaka,  i.  487. 
Chanakamla,  i  487. 
Chanang  kai,  iii.  383. 
Chana-no-khato,  i.  4S6. 
Chanchari-mari,  ii.  255. 
Chanda-kuda,  iii.  348. 
Chandala,  iii.  348. 
Chanc^io,  iii.  232. 
Chandana,  iii.  232. 
Chandi-bhasma,  iii.  476. 
Chandon,  iii.  232. 
Chandra,  ii.  414 
Chaudrahittu,  iii.  296. 
Chandra-mula,  iii.  414. 
Chandrasura,  i.  120. 
Chandrika,  ii.  414. 
Chandwar,  iii.  316. 
Chane-ka-sirka,  i.  486. 
Changeri,  i.  246. 

„  ghrita,  i.  247. 

Chanoti,  i  430. 
Chansar,  i.  120. 
Chanu-pala-vittolu,  i.  523« 
Chanyre,  iii.  3 '8. 
Chappal-Bend,  ii.  99. 
Chara,  i.  394. 
Charachi,  i.  237. 
Chara-pappo,  i.  394. 
Charas,  iii.  319,  330,  331. 
Charati,  i.  139. 
Charchah,  iii.  143. 
Charcharela,  iii.  627. 
Chardon  benit,  i.  109. 
Charelah,  iii.  627. 
Charma-kasa,  i.  560. 
Charoti,  i.  394. 
Charragpeen,  iii.  637. 
Cham,  iii.  454. 
Chaahum,  1.  524. 
Chasmizak,  i.  524. 
Chatra,  iii.  123. 
Chaudhari-kandrel,  i.  363. 
Chaulmugra,  i.  142. 

„  false,  i.  146. 

Chauri,  i.  345. 
Charak,  iii.  l76. 
Chaval,  iii.  601. 
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Chavely  ii.  545. 
Chavicol,  ill.  189. 
Chawal-mung^,  i.  142. 
Ch&jA,  ill.  138. 
Ohajntarashiakoo,  ii.  103. 
Chay  root,  ii.  199. 
Chebulic  myrobalans,  ii.  1. 
Chebuliuic  acid,  ii.  4. 
Checkonadi*  i.  137. 
Chedu-badam-vittulu,  i.  563. 
Ghoda-bira,  ii.  81. 
Chega-gadda,  ii.  211. 
Gheiranthos  Cheiri,  i.  130. 
Oheluppa-maram,  i.  345. 
Ghemanti,  ii.  277. 
Gbenai-bol,  i.  307. 
Ghenna-nayakam,  iii.  467. 
Ghenopodiaoeee,  iii.  141. 
Ghenopodiam  album,  iii.  148. 

„  ambrosoides,  iii.  148. 

„  Blituin,  iii.  14^. 

„  Botays,  iii.  148. 

Chenyel  ( Vem,  for  Dioecorea  tomen- 

tosa),  iii.  551. 
Gherachunta,  ii.  655. 
Gberoku,  iii.  592. 
Ghervil,  ii.  132. 
Gheahmak,  i.  524. 
Ghetni-maragu,  iii.  101. 
Gheuli,  ii.  355. 
Gheuri,  ii.  355. 
Gheva,  iii.  369. 
Gheve-manu,  i.  336. 
Ghevulapilli-tiga,  ii.  536, 
Ghhagala,  ii.  537. 
Ghhagalanghri,  ii.  537. 
Ghhagal-bati,  ii.  442. 
Ghagal-khuri,  ii.  536, 
Glihar,  ii.  233. 
Ghhatian,  ii.  386. 
GhhatiD,  ii.  386. 
Ghhijrika,.ii.  277. 
Glihilihinda,  ii.  90. 
Ghhota-chand,  ii.  414. 
Ghhota-gokhru,  i.  2^3, 
Gbhota-kirayat,  ii.  515. 
Ghhota-ktdijan  or  Kulinjan,  iii.  437. 
Ghhote-pan-ki-jar  or  Fan-ki-jar,  iii. 

437. 
Ghhoti-ami,  iii.  76. 
Ghhoti-dudhi,  iii.  250. 
Ghhoti-ilayachi,  iii.  428. 
Gbhoti-main,  i.  162. 
Ghbolonga,  i.  272. 
Ghiaka-ringnva,  ii.  207. 
Ghina  tarpostine,  i.  377. 
Cbiara,  ii.  355. 
Ghiche,  i.  486. 
Ghiohola,  1.  561. 


Ghichva,  i.  561. 
Chick,  i.  85. 
Ghicoree,  ii.  311. 
Chicory,  ii.  311. 
Chickrassia  tabularia,  i.  339. 
Chikua-mukhi,  iii.  480. 
Ghikana,  i.  206. 
Chikati-inanii,  i.  170, 
Chikaya,  i.  560. 
Ghikkana,  ii.  277. 
Ghikni-supari,  iii.  424. 
Ghikrasai,  i.  339. 
Ghiku,  ii.  365. 
Chil,  iii.  379, 
Ghilara,  ii.  50. 
Ghilaiini,  i.  1 90. 
Ghilbij,  ii.  505. 
Chilla,  ii.  50,  iii.  314. 
Ghilla-ginjalu,  ii.  506. 
Ghilara,  ii.  50. 
Ghilghozeh,  iii.  378. 
Chillies,  ii.  562. 
Chimid  or  Ghimr,  i.  521. 
Chimyaka,  i.  69. 
Ghina  Box,  i.  265. 

„     brazilieufiis,  ii.  374. 

,,     calif omica,  ii.  374. 

,,     cixmaxnoD,  iii.  203. 

„     ghanza,  iii.  510. 

„     nova,  ii.  374. 

„     pagu,  iii.  500. 

,,      paruquatan,  ii,  374. 

„      pati,  i.  273. 

,,      root,  iii.  500. 
Chin-amam-patchai-ariBSi,  iii.  250. 
Ghindar,  iii.  4G4. 
Chin.hcung,  iii.  221. 
Chinese  myiTh,  i.  307. 

,,       PersiinmoD,  ii.  369. 
,,       stick- rhubarb,  iii.  156. 
„       WQod,  iii.  501. 
Chini-badam,  i.  494. 
Chiui-bol,  i.  307. 
Chini-ghas,  iii.  635,  638. 
Chini-kabab,  iii.  180. 
Chini-katha,  ii.  172. 
Chinnaruha,  i.  55. 
Chiuol,  i.  523. 
Chinta-pandu,  i.  523. 
Chintz,  i.  532. 
Chippa,  iii.  564, 
Chipuru-tige,  i.  57. 
Chir,  iii  378. 
Chi  rati,  ii.  9m. 
Chiratin,  ii.  514. 
Chiratogcnin,  ii.  514. 
Chirauli,  i.  394. 
Chirboti  or  Chirbutli,  ii.  561. 
Chiichestite,  ii.  d85. 
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Chiichirs,  iii.  135. 

Chircholi,  ii.  211. 

ChiretU,  ii.  511. 

Chiretti,  ii.  611. 

ChirimaTi,  ii.  12. 

CliiTon^,  i.  394. 

Cbirphali  i.  256. 

Chirpota,  ii.  94. 

Chira-paUera,  i.  243. 

Chita,  li.  329. 

Chitimutti,  i.  206.  , 

Chitra,  ii.  329. 

Chitrakshupa,  iii.  123. 

Chitra-pattrika,  iii.  123. 

Chitra-Uudula,  i.  367,  ii.  349. 

Chitrak,  ii.  329. 

Chitraka,  u.  329. 

Chitri,  ii.  329. 

Chittagong  wood,  i.  339. 

Chitti-paparai  ii.  59. 

Chittira,  ii.  329. 

Chitu,  iii.  79. 

Chi vaka- vera,  ii.  527. 

ChlorogoniG  acid,  ii.  222. 

Chloroxylon  Swictenia,  i.  338,  648. 

Chobchini,  iii.  500. 

Chob-i-kut,  ii.  302. 

Chodhari,  i  362. 

Chog,  ii.  301. 

Chokha,  iii.  601. 

Cholino,  i.  403,  iii.  335. 

Chomara,  iii.  92. 

Chondrus  crispus,  iii.  637. 

Choo-ay-oo,  iii.  551. 

Chopra,  i.  347. 

Chota— «*^  Chhota. 

Chouk,  iii.  367. 

Choulai,  i.  4S9. 

ChriBtembine,  ii.  354. 

Chrozophora  plicata,  iii.  316. 

Chjysanthemum  Coronarium,  ii.  276. 

Chiysarubin,  i.  504. 

Chrysomcla,  i.  679. 

Chrysophanic  acid,  i.  505,  iii.  156. 

Chubchuii,  iii.  600. 

Chuch,  ii.  381. 

Chucka,  iii.  287. 

ChQgala,  i.  5G4. 

Chuka,  iii.  157. 

Chuka-tripati,  i.  246. 

Chokandar,  iii.  148. 

Chukka,  iii.  420. 

Chukra,  iii.  167. 

Chukri,  iii.  154. 

Cliura,  iii.  509. 

Chura-agar,  iii.  220. 

Ohuti,  i.  382. 

Chutlau-killanga,  ii.  456. 

Ciiuvaiialu,  ii.  207. 


Chu>'anna-avilpori,  ii,  414. 
Chyad-potta,  ii.  73. 
Chynlen,  i.  31. 

Cicendia  hyssopifolia,  ii.  615. 
Cicer  arietinam,  i.  486. 
Cichorium  Intybus,  iL  811. 
Cicus,  iii.  302. 
Cique,  ii.  110. 
Cimicairc,  i.  36. 
Cimicifuga  fceUda,  i.  36. 

„         racemosa,  i.  36. 
Cinchocerotin,  ii.  189. 
Cinohol,  ii.  189. 
Cinchona  Calitfaya,  ii.  'i  74. 
„        excelsa,  ii.  193. 
„        Ledgeriana,  ii.  174. 
„        offieinalii),  ii.  174. 
„       succirubra,  ii.  174. 
„        alkaloids,  ii.  180,  187. 
„        cultivation,  ii.  181. 
Cinohonidine,  ii.  180,  187. 
Cinchonine,  ii.  180,  187. 
Cinchotannic  acid,  ii.  188 
Cineol,  ii.  24. 

Cinnamic  aldehyde,  iii.  207. 
Cinnamomum  Camphora,  iii.  199. 
„  Cassia,  iii.  203. 

„  iners,  iii.  208. 

,,  nitidum,  iii.  208. 

„'         Tamak,  iii.  208. 
„  Wightu,  i.  44. 

Cinnamon,  iii.  203. 
CisBampeline,  i.  54. 
Cissampelos  Pareira,  i.  53. 
Citric  acid,  i.  273,  2S4. 
Citronella  gras8,  iii.  567. 
Citronnier,  i.  268. 
Citrons,  i.  268. 
Citrollus  amarus,  ii.  64. 

„        Colocynthis,  ii.  59. 
,,        YulgariH,  ii.  63. 
Citrus  acida,  i.  269. 
„      Aurantium,  i.  269. 
,,      Bergamia,  i.  272. 
,,      decumana,  i.  270,  274. 
„      medica,  i.  269. 
Civappukay-curai,  i.  212. 
Clearing -nut,  ii.  505. 
Cleistanthus  oollinus,  iii.  269. 
Clematis  nepalensis,  i.  35. 
„        triloba,  i.  35. 
,,        vitalba,  i.  35. 
Cleome  viscosa,  i.  131. 
Clerodendron  inermc,  iii.  76. 

„  infortunatum,  iii.  78. 

„  neriifoUum,  iii.  78. 

„  serratum,  iii.  81. 

„  Siphonanthufi,  iii.  81. 

Clitorea  tematea,  i.  458. 
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Glitoria  de  Temate,  i.  458. 
Clove,  ii.  20. 

,,     stalks,  ii.  22. 
Cneorum  tricoccon,  iii.  224. 
Cocci  orientis,  1.  60. 
Cocoolle  di  Levante,  i.  50. 
Cooculus  indicus,  i.  50. 
„        Leeeba,  i.  64. 
,1        villosu^,  i.  57. 
Cochin  Turmeric,  iii.  396. 
Cochineal,  ii.  99. 

Cochlospermum  Gk)6S7pium,  i.  151. 
Oochrik,  i.  46. 
Cocoa-nut,  iii.  511. 

,,  oil,  iii.  516. 

Coco  de  mer,  iii.  620. 
Cocos  Maldivicufl,  iii.  421. 

, ,    .  nucif era,  iii.  511. 
Codagra-pala,  ii.  393. 
Codamine,  1.  88. 
Codeia,  i.  83,  88. 
Codogam,  ii.  107. 
CoQur  des  Indes,  i.  366. 
Coffea  arabica,  ii.  215. 
Coffee,  a.  216. 
Coignassier,  i.  679. 
Coix  lacryma,  iii.  573. 
Colohicum  Inteum,  iii.  496,  499. 
Coldenia  procumbens,  ii.  527. 
Coletta-veetla,  iii.  44. 
Coleus  aromaticus,  ill.  90. 
Collidine,  ii.  641. 
Colloturine,  ii.  376. 
Colocjnth,  ii.  59. 
Colocynthein,  ii.  62. 
Colocynthin,  ii.  62,  67,  85. 
Colocjnthitin,  ii.  62,  83. 
Colequinte,  ii.  59. 
Colt' 8-foot,  ii.  294. 
Colunmea  balsamea,  iii.  7. 
Colutca  nepalensiti,  i.  632. 
Combretaceae,  ii.  1. 
Commelina  bengalensis,  iii.  609. 

„  communis,  iii.  510. 

Common  Chickpea,  i.  486. 

„      Flax,  i.  239. 

„      MaUow,  i.  204. 
Compositse,  ii.  241. 
Conoombre  d'  Ane,  ii.  96. 
Coneasi  bark,  ii.  391. 
Conessine,  ii.  396. 
Conhjdrine,  ii.  113. 
Conifer»,  iii.  871. 
Coniine,  ii.  112. 
Conimn  maculatum,  ii.  110. 
Conocarpus  latifolia,  ii.  12. 
ConvolvulaceaB,  ii.  627. 
CunTolvulin,  ii.  633. 
Conyolvulus  alatus,  ii.  228. 


Convolyulua  arvensis,  642. 

,,  Torpethum,  ii.  628. 

Coorie  seeds,  i.  498. 
Coorundootie-vayr,  iii.  313. 
Copal  grmi,  i.  610. 
Cotine,  i.  33. 
Coptis  anemomefoUa,  i.  33. 

„     Teeta,  i..31. 

„     trifoliata*,  i.  33. 
Coque  de  Levante,  li.  60. 
Coquelicot,  i.  108. 
Coqncret  or  Coqerelle,  ii.  660. 
Coquinha,  iii.  556. 
Coral-tree,  i.  461,  iii,  277- 
Corallocarpus  epigsea,  ii.  90. 
Corchorus  Antichoms,  i.  237. 
,,        fascicularis,  i.  237. 
„         olitorius,  i.  236. 
,,         trilocnlaris,  i.  236. 
Cordia  Mjxa,  ii.  918. 

,,     obliqua,  ii.  618. 
Coretc  triloculaire,  i.  236. 
Coriander,  ii.  129. 
Coriandre,  ii.  129. 
Coriandrum  sativum,  ii.  129. 
Com  Poppy,  i.  108. 

„    silk,  iii.  580. 
Comacete,  ii.  164. 
Comos  das  Diabos,  iii.  24. 
Comutia  corymbosa,  iii.  67. 
Co-roi-ngiia,  iii.  60. 
Corrossol,  i.  46. 
Corte  de  Pala,  ii.  393. 
Corydalis  Grovaniana,  i.  117. 
Co^cinium  fenestratum,  i.  63. 
Cosmostigma  racemosum,  ii.  449. 
Costus,  ii.  296. 

,,    speciosus,  iii.  427. 
Cotoneatter  nummularia,  i.  683. 
Cotton,  i.  224. 
Cottonnier,  i.  224. 
Coumario  acid,  i.  406. 
Coumariu,  i.  406,  ii.  424,  448.« 
Country  Ipecacuanha,  i.  333. 

„      HaUow,  i.  207.     . 
Covannamilpori,  ii.  414. 
Cowhagp,  i.  447. 
Cow's  Lungwort,  iii.  2. 
Cow-tree,  ii.  413. 
Cradina,  iii.  346. 
Crassulacesp,  i.  690. 
Crataeva  religiosa,  i.  133. 
Crescentia  Cujete,  iii.  24. 
Cre^M^ntic  acid,  iii.  26. 
Ci^ss,  i.  120. 
Cressa  oretica,  ii.  646. 
Cresson,  i.  120. 

„       de  Para,  ii.  283. 
„        de  Saviinc,  i   119. 
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Gresson^e,  iii.  14. 
Crinuin  asiaticum,  iii.  464. 

„      zeYlanicum,  iii.  466. 
Crocctin,  iii.  460. 
Orocin,  iii.  458. 
Crocus  sativus,  iii.  453. 
Grossandra  undolsefoUa,  iii.  45. 
Crotalaria  Burhia,  i.  4P1. 

„        juncea,  i.  400. 

„        medicaginea,  i.  401. 

,,        retusa,  i.  401. 

,p        fiericea,  i.  401. 

,,        verrucosa,  i.  400. 
Croton  cathartique,  iii.  281. 
,y      oblon^olius,  iii.  286. 
„      oil,  iii.  283. 
„      Tiglium,  iii  281. 
Crotouic  acid,  iii.  284. 
Crotouol,  iii.  284.     ^ 
Grotouoleic  acid,  iii.  284. 
CrucifersB,  i.  117. 

Cryptocoryue  spiralisi  i.  18>  iii.  648. 
Cryptopine,  i.  88. 
Cryptostegfia  grandiilora,  ii.  426. 
Cabeb-camphor,  ii.  182. 
Cubebes,  iii.  180. 
Cubebic  acid,  iii.  183. 
Cubebin,  iii.  182. 
Cubebb,  iii.  180. 
Cuckoo-flower,  i.  130. 
Cucumis  trigonufi,  ii.  65. 
Cucurbitacete,  ii.  59. 
Cumin,  u.  113. 
„      black,  i.  28. 
„       comu,  i.  177. 
,,      homed,  i.  Il7. 
Cuminol,  ii.  1 15. 
Cuminum  Cyminum,  ii.  113. 
Cundunghatrie-vayr,  ii.  558. 
Cupameni,  iii.  291. 
Cupreol,  ii.  189. 
Cupulifene,  iii.  359. 
Curculigo  orohioides,  iii.  462. 
Curcuma  Amada,  iii.  405. 

„         angustifolia,  iii.  405. 

„        aromatica,  iii.  396,  406. 

„        caasia,  iii.  403. 

,,         domestica  minor,  iii.  403. 

,,        leucorhiza,  iii.  406. 

„        longa,  iii.  406,  407. 

,,         montana,  iii.  406. 

.,        Zedoaria,  iii.  399. 
CuTCumin,  iii.  412. 
Curry -leaf  tree,  i.  262. 
Cusconine,  ii.  188. 
Cuscus,  iii.  571. 
Cuscuta  cbinensin,  ii.  548. 

,,        Epithymou,  ii.  547. 

„        Europfea,  ii.  547. 


Cuscuta  hyallna,  ii.  549. 

„        planiilora,  ii.  548. 

„         reflexa,  ii.  548. 
Cuscutine,  ii.  647. 
Custard  apple,  i.  44. 
Cutcb,  i.  667. 
Cycas  circinalis,  iii.  383. 
(^clamen  persicum,  ii.  347. 
Cyclamin,  ii.  349. 
Cylista  scariosa,  i.  450. 
Cymbidium  aloifolium,  iii.  396. 
„  ovatum,  ill.  396. 

,,  tenuifolum,  iii.  396. 

Cymcne  or  Cymol,  ii.  115,  iii.  566. 
Cynauchum  extensum,  ii.  443. 
Cynanthus  lobatus,  iii.  400. 
Cynene  or  Cinene,  ii.  290. 
Cyneol,  ii.  291. 
Cynodon  dactylon,  iii.  677. 
CynometTa  ramiflora,  i.  531. 
Cyperacefe,  iii.  562. 
Cyperus  bulbosus,  iii.  655. 

„       flcariosus,  iii.  654. 

„       rotundusy  iii.  662. 


Dabali,  i.  207. 

I)abi-duba,  iii.  610. 

Dabra,  i.  427. 

Dubria  (Bombay  Vem.  for  Anogeissiw 

latifoUa),  ii.  12. 
Babur,  ii.  410. 
Dad,     Dasth,    or     Kash    (Vem,    for 

EragTostis  cynosuroides),  iii.  675. 
Badam,  ii.  44. 
Dadaro,  iii.  291. 
Dadhiphala,  i.  282. 
Darii,  i.  16ti. 
Dadmardan,  i.  618. 
Badmari,  ii.  87,  iU.  610. 
Badrughna,  i.  618. 
Bffidolacanthus  roseus,  iii.  45. 
Bsemia  extensa,  ii.  442. 
Bseroine,  ii.  444. 
Bagada-phui,  iii.  627. 
Bagadi,  i.  67. 
Bagra,  i.  10. 
Bahan,  i.  260. . 
Bahar-karania,  i.  468. 
Bahu  ( />rn.  for  Artocarpus  Lakoocha), 

iii.  356. 
Bai-phong-tu,  i.  147. 
Bajjaj,  i.  316. 
Bakacbru,  i.  585. 
Bakh,  i.  357. 
Bakh-nirbishi,  i.  53. 
Bakti-dudhi,  iii.  260. 
Balbcrgia  sympaUietlca,  i.  462. 
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Balbergia  yolubilis,  i.  461. 
Balchini,  iii.  203. 
Dalik,  i.  574. 
Dalika,  ii.  81. 
Dalim,  Ii.  44. 
Balimba,  ii.  44. 
Balimbe,  ii.  44. 
Bamau-papara,  ii.  197. 
Damajsk  rose,  i.  574. 
Dam-el-akhwain,  iii.  504. 
Dam-el-thuaban,  iii.  505. 
Dam-el- tinnin,  iii.  505. 
Bam-khobeil,  iii.  504. 
Bam-kuhl,  iii.  505. 
Dammar^  i.  195. 
Damu  Ayub,  iii.  574. 
Bamu  Baud,  iii.  574. 
Banakuni,  ii.  616. 
Band,  iii.  282,  312. 
Band-el-dni,  ii.  603,  iii.  282. 
Bandelion,  ii.  315. 
Dandotpala,  ii.  516. 
Banimma,  ii.  44. 
Banipola,  ii.  516. 
Bankani,  ii.  516. 
Bansba-mola,  i.  396. 
Banti,  iii.  311. 
Banti-haritaki,  iii.  311. 
Banti-mul,  iii.  312. 
Banti-mulaka,  iii.  311. 
Banti-vija,  ii.  504,  iii.  311. 
Bantira,  iii.  347. 
Bapbne  oleoidee,  iii.  226. 
Barakbt-i-giil-chakan,  ii.  356. 
Barakbt-i-mi8wak,  ii.  381. 
Barakht-i-pistab,  i.  380. 
Barakbt-i-zahmak,  ii.  431. 
Barakbt-i-zakariya,  i.  562. 
Barbba,  iii.  575. 
Barcbini,  iii.  203. 
Barfilill,  iii.  177. 
Barbalad,  i.  65. 
Ban,  i.  424. 
Barim,  ii.  44. 
Banna,  i.  119. 
Bannanab,  ii.  288. 
Bannar,  i.  256. 
Bamel  graaa,  iii.  582. 
Barsbana,  i.  561. 
Bar-sblahaan,  iii.  356. 
Bar-sini,  iii.  204. 
Bam  or  Barv,  1.  595. 
Barobaridra,  i.  65. 
Baninaj-i-akrabi,  ii.  292. 
Bamri,  i.  110. 
Danityne,  ii.  264. 
Baryai-narjil,  iii.  520. 
Baryaka-naryal,  iii.  520. 
Basaxnnla-kyatba,  i.  243. 


Basamuli,  iii.  45. 
Bastambnyeb,  ii.  583. 
Batir  ( Veni.  for  FicuB  gibboaa),  iii.  347. 
Datisca  cannabina,  ii.  98. 
Batisceee,  ii.  98. 
Batiscin,  ii.  98. 
Batturi,  i.  110. 
Batura  fastuosa,  ii.  585. 
„      Metel,  ii.  685. 
„      Stramonium,  ii.  584. 
Batnric  acid,  ii.  588. 
Batwan,  iii.  264. 
Batyuui,  ii.  386. 
Baucus  Oarota,  ii.  134. 
Ban-boi,  i.  40. 
Bavala,  i.  426. 
Bavda,  ii.  12. 
Bavi,  ii.  40, 
Baye,  i.  428. 

Beadly  nigbtsbade,  ii.  672. 
Bebrelara,  i.  424. 
Beek,  i.  386. 
Beifibar,  i.  208. 
Belpbinine,  i.  39. 
Belpbininm  altissimiun,  i.  24. 

„  Bninonianum,  i.  37. 

,,  caemleum,  i.  37. 

„  denudatum,  i.  37,  iii.  400. 

„  Zalil,  i.  23,  iii.  455. 

Bendrobium  macraei,  iii.  389. 
Beodali,  ii.  81. 
Beodangri,  ii.  81. 
Bei)dar,  iii.  380. 
Beadar-ki-lakri,  iii.  380. 
Beokapas,  i.  225. 
DeokeU,  iii.  449. 
Beonal  or  Babavala,  ii.  822. 
Beotadi,  ii.  81. 
Bema  uliginosa,  i.  470. 
Besert  date,  i.  285. 
Besmodium  gangeticum,  i.  428. 

,1         triflonim,  i.  430. 
Beva-kadu,  ii.  602. 
Beva-dali,    ii.  82. 
Beva-dani,  i.  242,  iii.  380. 
Beva-tadi,  ii.  82. 
Bevi,  iii.  493. 
Bevil's  cotton,  i.  233. 
Bevti,  ii.  40. 
Bbai,  ii.  40. 
Bbaipbul,  ii.  40. 
Bbaiti,  ii.  40. 
Bbak,  i.  454. 
Bhakti-dudbi,  iii.  250. 
Bbakur,  ii.  410. 
Bbalakora,  ii.  164. 
Bbaman,  i.  237. 
Bbamani,  i.  232,  237. 
I  Bbamaea,  i.^245. 
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Dhan,  iii.  601. 
Dhana,  ii.  129. 
Dhanyantari-g^rasia,  iii.  10. 
Bhanya,  ii.  129. 
Dhanyalu,  ii.  129. 
DhaoBhi,  ii.  40. 
Dhaoja,  ii.  12. 
Dhara-kadamba,  ii.  171. 
Dhar-karela ,  ii.  75. 
Dharmana,  i.  238. 
Dharmara,  iii.  22. 
Dhani,  iii.  93. 
Dhatri,  iii.  262. 
Dhatrilaaha,  iii.  262. 
Bhatriphala,  ii.  17,  iii.  262. 
Bhataki,  ii.  40. 
Bhatura,  ii.  585. 
Dhaturo,  ii.  585. 
Dhaura,  ii.  12. 
Dhava,  ii.  12. 
Dhavani,  i.  400. 
Dhavala,  ii.  12,  322. 
Bhed-umbar,  iii.  346. 
Bhera,  ii.  164. 
Dheras,  i.  210. 
Dhoi,  i.  79. 
Dhol,  iii.  7. 

Dholasa-mudrika,  i.  364. 
Dholi-musali,  iii.  485. 
Dholsa-mudra,  i.  364. 
Bhop-chamni,  iii.  8. 
Dhop-goachhi-phal,  ii.  30. 
Dhotara,  ii.  585. 
Dhoti,  ii.  230. 
Bhuli-pushpika,  iii.  535. 
Dhmnra-pattra,  iii.  163. 
Dhumra-pattramu,  ii.  632. 
Bhnmrahya,  iii.  163. 
Dhuna,  i.  196. 
Dhnp,  i.  296. 
Bhostura,  ii.  586. 
Bhutnra,  ii.  585. 
Dhvankslia-machi,  ii.  549. 
Dianthus  anatoUcns,  i.  157. 
Diaamook,  iii.  324. 
BiatomB,  iii.  641. 
Dibk,  u.  519,  iii.  228. 
Bichroa  febnfaga,  i.  588. 
DichroizL,  i.  589. 
IHcoma  tomentosa,  ii.  320. 
BifU,  ii.  399. 
Dihan,  iii.  252. 
Dijaj,  i.  315. 
Diij,  i.  314. 
DilcEimali,  ii.  207. 
Dikemali,  ii.  207. 
Dill,  u.  128. 
Dilpataod,  ii.  64. 
Dinda,  i.  364. 


Dinduga,  ii.  12. 

Dingala,  i.  400. 

Dino,  i.  364. 

Dintana,  i.  459. 

Dinkarling,  i.  332. 

DioDjsia  diapensiiefolia,  ii.  340. 

Dioecorea  aculeata,  iii.  551. 

„        alata,  iii.  552. 

,,        bulbifera,  iii.  551. 

,,        edtdis,  iii.  552. 

,,        globosa,  iii.  551. 

,,        purpurea,  iii.  551. 

,,        tripoylla,  iii.  551. 
Dioscorineae,  iii.  55 1 . 
Dio6pyro6  Ebenum,  ii.  368. 

„         Embrjropteris,  ii.  366. 

„         Kaki,  ii.  369. 

,,         montana,  ii.  368. 

„         Tupra,  ii.  368. 
Dipaposhpa,  i.  42. 
Diplospora  spbsrocarpa,  ii.  225. 
Dipmal,  iii.  125. 
Dipterocarpese,  i.  191. 
Dipterocarpufi  alatus,  i.  191 . 
„  inoanus,  i.  191. 

„  turbinatus,  i.  191. 

Dirakaha-pazham,  i.  357. 
Dirgha-xnulaka,  iii.  562. 
Dirgba-pattra,  ii.  95,  iii.  575. 
Dirgha-pattrika,  iii.  468. 
Dita,  ii.  387. 
Ditain,  ii.  387. 
Ditamine,  ii.  389. 
Divari-mnli,  ii.  255. 
Divi-divi,  iii.  263. 
Div-mashang,  iii.  60. 
Dodda-hal-mekki,  ii.  59. 
Dodda-hipalli,  iii,  543. 
Dodda-mara-daraaina,  i.  63. 
Dodda-mari,  i.  291. 
Dodda-nimbe,  i.  269. 
Dodda-patri,  iii.  92. 
Dodda-tagase,  i.  520. 
Dodhak,  iii.  250. 
Dodoncea  Thunbergiana,  i.  371. 

,,        visoosa,  i.  371. 
Doduohallu,  ii.  518. 
Dogbite  shrub,  i.  408. 
DoUchandrone  falcata,  iii.  24. 
,,  Rheedii,  iii.  24. 

DolichoB  biilorus,  i.  489. 
„        Lablab,  i.  489. 
Dolo-champa,  ii.  421. 
Dolo-shemalo,  i.  216. 
Domba  oil,  i.  175. 
Doo — Mee  Du. 
Dopahariya,  i.  236. 
Dopati-lata,  ii.  536. 
DorGma  Ammoniaoum,  ii.  156. 
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Dorema  anremn,  ii.  160. 

,,        glftbmm,  ii.  156. 
Dorgnnj,  ii.  566. 
DorU,  ii.  555. 
Doronio,  ii.  292. 

Boronioum  pardalianches,  ii.  292. 
Douoe  amere,  ii.  549. 
DodU-kuda,  ii.  391. 
Dowalah,  iii.  628. 
Downy  Grislea,  ii.  40. 
Draoeena  Cinnabari,  iii.  504. 

I,         Schizantha,  iii.  506. 
Dragon's  blood,  iii.  504,  532. 

,,  ,,      Zanzibar,  iii.  506. 

Drakh,  i.  357. 
Drakhya,  i.  357. 
Drakhfiha,  i.  357. 

„        anshta,  i.  357. 
,,        panda,  i.  357. 
Draksbi-hannu,  i.  357. 
Dramahui,  i.  245. 
Dravidi,  iii.  428. 
Dregpea  volubilis,  ii.  444. 
Dregein,  ii.  446. 
Drek,  i.  330. 
Dridha-phala,  iii.  514. 
Drog^  amara,  iii.  47. 
Drona-poshpi,  iii.  123. 
Drosera  peltata,  i.  591. 
DroseracesBy  i.  591. 
Dryobalanops  aromatioa,  i.  197. 
Dub,  iii.  577. 
Dudagu,  ii.  171. 
Dudaim,  ii.  583. 
Dudha-sali,  ii.  446. 
Dudha-vali,  ii.  447. 
Dudhal,  ii.  315. 
Dudheli,  iii.  247. 
Dudhi,  iii.  247. 
Dudhi-maddi,  iii.  268. 
Dudhi-pala,  ii.444. 
Dudhi-wood,  ii.  398. 
Dudhiya,  iii.  250. 
Dudippi,  ii.  lH* 
Dudurii  or  Dugaha,  ii.  457. 
Dugdha,  ii.  457. 
Dngdha-pashana,  ii.  457. 
Dugahika,  ii.  457. 
Duhn-el-faghiya,  ii.  42. 
Dnhn-el-garjan,  i.  191. 
Dnhn-el-hal,  iii.  28. 
Duhn-el-kandol,  iii.  356. 
Dahn-i-ward-i-kham,  i.  575. 
Dohn-i-ward-matbukh,  i.   575. 
Dukak-kundur,  i.  296. 
Dukar-kand,  iii.  549. 
DDkh,  i.  314. 
Dakhani  hemp,  i.  213. 
Dnka,  ii.  126. 


Dulaghondi,  iii.  313. 
Dnlagondi,  i.  447. 
Dulcamaretin,  ii.  554. 
Dnlcamarin,  ii.  554. 
Dnlcamarine,  ii.  554. 
Dtdingi,  iii.  400. 
Dnmmaala,  ii.  73. 
Dnpada,  i.  196. 
Durah-i-kizan,  iii.  580. 
Durah-i-Makka,  iii.  580. 
Diirah-i-shami,  iii.  580. 
Dor-alabba,  i.  418. 
Duraroha,  iii.  514. 
Dnras-i-Tafti,  ii.  111. 
Dnrba,  iii.  577. 
Durbala,  ii.  523. 
Dur-i-baekhak,  ii.  370. 
Dur-mara,  iii.  577. 
Dnsparsha,  i.  246. 
Dusb-pradarshani,  ii.  557. 
Dosbta-puobattu,  i.  374. 
Dushtupu-cbettu,  ii.  442. 
Dvipami,  i.  351. 
Dwale,  ii.  572. 


East  Indian  Elemi,  i.  321. 

„        „       Sorew-tree,  i.  231. 
Eau  d'ange,  ii.  34. 
Ean  Bucr&e,  iii.  595. 
Ebenacese,  ii.  366. 
Ebony,  ii.  368. 
Eoballium  Elaterimn,  ii.  95. 
Ecbolium  Linneanum,  iii.  49. 
Echites  scbolaris,  ii.  387. 
Ecbicaontcbin,  ii.  389. 
Ecbicerin,  ii.  389. ' 
Echinops  ecbinatiiB,  ii.  320. 
Echiretin,  ii.  389. 
Ecbitamine,  ii.  390. 
Ecbitein,  ii.  389. 
Eobitenine,  ii.  390. 
Echitdn,  ii.  389. 
Eclipta  alba,  ii.  266. 
EcUptine,  ii.  268. 
Eooroe  de  oodagapala,  ii.  391. 

„        „  lantour,  ii»  374. 
Eda,  iii.  505. 
Edah,  iii.  506. 
Edaknla-pala,  ii.  386. 
Eejin  orEeyin,  iii.  574. 
Eenthakai,  iii.  383. 
Egle  Marmelos,  i.  277. 
Egyptian  Lotus,  i.  70. 

„  myrobelans,  i.  284. 

Ehretia  buxifoUa,  ii.  587. 

„        obtuidfolia,  ii.  527. 
Eibukan,  i.  130. 
Eilya,  iii.  469. 
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EkharOi  iii.  36. 
Ek-kanda-lasun,  iii.  492. 
Ekke-gida,  ii.  428. 
Ekha-kali-lasan,  ill.  492. 
El-hagu,  i.  418. 
El-heglyg,  i.  285. 
EUo,  iU.  467. 

EJ-katir-el-makld,  iii.  605. 
El-kougles,  i.  218. 
El-omarah,  i.  218. 
Ela,  iii.  428. 
Elaeis  guineenfiis,  ii.  6. 
El^eodendron  glaacum,  i.  345. 
Elaich,  iii.  428. 
"EiakBr—see  Elaich. 
Elakaya,  iii.  428. 
Ela-kalli,  iii.  253. 
Elandam,  iii.  506. 
Elaterin,  ii.  96. 
Elaterium,  ii.  96. 
Elavaliika,  ii.  105. 
Elchi,  iii.  428. 
Elecampane,  ii.  259. 
Elemi  (East  Indian),  i.  321. 
Elephant  apple,  i.  282. 

,,        creeper,  ii.  541. 
Elephantopns  scaber,  ii.  243. 
Elettaria  Gardamommn,  iii.  428. 
Eliya,  iii.  467. 
EUago-tannic  acid,  iii.  263. 
Elln,  iii.  26. 

Elm-leaved  Sumach,  i.  872. 
Elumich-cham-pazham,  i.  268. 
Elumich-cham-tolashi,  iii.  85. 
Elwa,  iii.  467. 
Embelia  Ribes,  ii.  349. 

,,        robufita,  if.  350. 
Embelio  acid,  ii.  351. 
Emblic  mjTobalan,  iii.  261. 

,,      officinal,  iii.  261. 
Emerus,  i.  474. 
Emilia  sonchifolia,  ii.  319. 
Emodin,  i.  517,  iii.  156. 
Endive,  ii.  311. 
Endrani,  iii.  148,  158. 
English  rhubarb,  iii.  157. 
Enhydra  fluctans,  ii.  266. 
Enicostema  littorale,  ii.  515. 
Ensal,  iii.  429. 
Entada  pnrseetha,  i.  539. 
,,        BcandenA,  1.  53^. 
Entershah,  iii.  560. 
Ennga  pippalu,  iii.  534. 
Ephedra  puchyclada,  iii.  309. 

,,        Yolgaris,  iii.  369. 
Ephedrine,  iii.  370. 
Epinard,  iii.  146. 
Epthymon,  ii.  547. 
EragroBtifl  oynOBuroides,  iii.  576. 


Eraka,  iii.  538» 
Eranda,  iii.  301. 
Erandi,  iii.  301. 
Erando,  iii.  301. 
Eremostachys  labiosa,  iii.  404* 
Ericaceae,  ii.  325. 
Ericu,  ii.  432. 

Erigeron  asteroides,  ii.  251. 
„      canadensis,  ii.  249 » 
Erima-pavel,  ii.  75. 
Eriodendron  anfractnosum,  i.  216. 
Erra-gandhapu  ohekka,  i.  462. 
Erra-jam-pandu,  ii.  30. 
Eruca  sativa,  i.  130. 
Erukkam,  ii.  428. 
Erukku,  ii.  428. 
Erva  de  figado,  ii.  319. 
Ervados,  ii.  131. 
Ervum  Lens,  i.  489. 
Erytherine,  i.  454. 
Erythnea  Roxburghii,  ii.  517. 
Erythrina  indict,  i.  451. 
Erythroxylon  monogynnm,  i.  242. 
Esabgol,  iii.  126. 
Esculent  Okro,  i.  210. 
Esesh,  i.  295. 
Eshopghol,  iii.  126. 
Esopgol,  iii.  126. 
Espi^o  do  ladrao,  i.  260. 
Esprit  d'lva,  ii.  272. 
Eti-puohcha,  ii.  59. 
Eucumis  Dudaim,  ii.  583. 
Eugenia  Jambolana,  ii.  25. 
Eugenol,  ii.  22,  iii.  190. 
Eulophia  campestris,  iii.  385,  383. 
„        nuda,  iii.  388. 
,,        virens,  iii.  389. 
Euonymin,  i.  347. 
Euonymus  crenulatns,  i.  347. 

„         pcndulus,  i.  ?47. 

„  tingens,  i.  347. 

Enpatorium  Ayapana,  ii.  245. 

y,  cannabinum,  ii.  247. 

„  perfoliatum,  ii.  245,  247. 

Enphorbe  antivenerien,  iii.  252. 
Euphorbia  acaulis,  iii.  261. 

„  antiquorum,  iii.  253,  261. 

„  clarkeana,  iii.  250. 

„  granulata,  iii.  250. 

„  helioecopia,  iii.  261. 

„  hypericuolia,  iii.  261 . 

„  microphylla,  iii.  250. 

,,  neriifolia,  iii.  353,  261. 

„  Nivnlia,  iii.  256. 

„  pilulifera,  iii.  247,  261, 

„  resinifera,  iii.  257. 

,„  Boyleana,  iii.  261. 

„  thymifolia,  iii.  $49. 

„         Tiruoalli,  iii.  252. 
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Eupliorbia  ingonai  iii.  256. 
Euphorbiaceee,  iii.  247. 
Euphorbic  acid,  iii.  259. 
Euphorbium,  iii.  267. 
Euphorboa,  iii.  259. 
Earyale  ferox,  i.  72. 
Evodia  fraxinifolia,  1.  259. 
EtoIytiIiis  alainoides,  ii.  543v 
Exacum  biooloF)  ii.  517. 

if        tetragonum,  ii.  517. 
Excsaoaria  Agallocha,  iii.  314. 

yy        ooohin-cbinensiSy  iii.  3l4. 
Exile  Oleander,  ii.  406. 
Extraotmn  pampinonim  yitis,  i.  358. 
Ezhilaip-palai,  ii.  386. 


!^aba  marinai  i.  540. 
FsBX  vini)  i.  358. 
Eaghureh,  i.  256. 
Fagonia  arabica,  i.  245. 

„      Braguieri,  i.  246. 
Fakd,  i.  475. 
Faknliymi.  ii.  42. 
False  Angostura  bark,  ii.  458 v 

„    Galumba,  i.  63. 
Fanjinn,  ii.  294. 
Farakiyun,  1.  418. 
Faranjmishk,  iii.  90. 
Farasiytm,  iii.  117. 
FaraaiTun-i-piyazi,  iii.  118. 
Farbiyun,  iii.  257. 
Farfi,  i.  21. 
Farfivttn,  iii.  257. 
Farid-buti,  i.  57,  iii.  34. 
Faristariiin,  iii.  58. 
Far^etia,  i.  130. 
Faskera,  ii.  341. 
Fashashish,  ii.  370. 
Fatarfoda — sse  Phatarpliodat 
Faosse  rbubarbe,  i.  34. 
Favas  de  oobrai  iii.  22. 
Fawania,  1.  30. 
Fazukus,  i.  595. 
Febrifuge  (Cinchona),  ii.  192t 
Female  Peony,  i.  30. 
Fennel,  ii.  124. 

„      flower,  i.  28. 

„      root,  ii.  124. 
Fenonil,  ii.  124. 

„       puante,  ii.  128. 
Fenngrec,  i.  401. 
Fenagreek,  i.  401. 
Feronia  elepbantom,  i.  281 . 

„      gum,  i.  283,  547. 
Ferola  aUiacea,  ii.  141. 

„      foetida,  ii.  147. 

,,      galbaniflna,  ii.  152. 

„      Narthex,  ii.  148. 


Ferula  ovina,  ii.  139. 

,,      rubricaulis,  ii.  152. 

,,      Szovitsiana,  ii.  160. 

„      Tingitaua,  ii.  156. 
F^ve  des  champs,  i.  485. 
}?eyes  de  Malac,  i.  389. 

„    de  St.  Ignace,  ii.  500. 
Ficoideee,  ii.  102. 
Ficus  asperrima,  iii.  346. 

„     bengalensis,  iii.  338. 

„     Carica,  iii.  342. 

„     deemonum,  iii.  3^6. 

,,     gibbosa,  iii.  347. 

„     glomerata,  iii.  338. 

,,     heterophylla,  i.  24. 

,f    hispida,  iii.  346. 

,,     religioda,  iii.  337. 

,,     retusa,  iii.  346. 

„     Roxburghii,  iii.  B43. 

,,     mminalis,  iii.  342. 

,,    Rumphii,  iii.  345. 

„    Sycomoms,  iii.  340. 

,,     Tjakela,  iii.  338. 
Figs,  iii.  342. 
FQ  or  Fill>  ui.  282. 
FUfil,  iii.  168. 
FiliU-ahmar,  u.  563. 
Filfil-mniyeh,  iu.  177. 
Filfil-i-8urkh,  ii.  563. 
Filfibnun,  ui.  104. 
Filices^  iii.  021. 
Pinduk-i- Hindi,  i.  868. 
Fiturasaliyun,  ii.  122,  138. 
Flacourtia  cataphracta,  i.  152. 
,,         Ramontchi,  i.  152. 
,,  sepiaria,  i.  152. 

Flemingia  Grahamiana,  i..420,  iii.  297» 
,,         rhodocarpa,  i.  421. 
,,  tubcrosa,  i.  423. 

Fleshy  wild  Vine,  i.  365. 
Fleur  de  paon,  i.  505. 
Flos  csenilens,  i.  459. 

,,     convolutus,  ii.  421. 
Flueggia  Leucopyrus,  iii.  270. 
,,     *  miorocarpa,  iii.  271. 
Foeniculum  vulgare,  ii.  124. 
FcBUum  camel orum,  iii.  564. 
Folhas  da  raspa  Macho,  iii.  60,  346. 

„       ,,  Trinidade,  i.  452. 
Folium  aoidum  majiis,  i.  164. 

„      hirci,  iii.  67. 
Foul  sapattes,  i.  204. 
Frangipanier,  ii.  421. 
Frankincense,  i.  295. 
Fmctus  carpesiomm,  iii.  180. 
Fmita  bandoliera,  ii.  95. 

,,       d'Entrudo,  ii.  519. 
Frutex  i^lobulorum,  i.  497. 
Fudanaj,  iii.  103. 
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Fdanaj-el-tays,  ill.  104. 
Fufal,  iii.  424. 
Faga  diemonimii  i.  162. 
Fuji,  i.  129. 

Fukkah-el-idkhir,  iii.  568. 
Fula  de  St.  Antonio,  ii.  413. 

„     qnadrohoras,  iii.  132. 

„    pipa,  iii.  493. 
Fuliyun,  iii.  94. 
Fulla  pipa,  iii.  493. 
Fumaria  officinalis,  1.  114. 

,,         parviflora,  i.  116. 
FumariaoefiB,  i.  114. 
Fumaric  acid,  i.  116. 
Fumarine.  i.  116. 
Fnmeteire  officinale,  i.  114. 
Fumitory,  i.  114. 
Fumufl  terrro,  i.  116. 
Fungi,  iii.  628. 
Furfur,  i.  165. 
Fustuk,  i.  380- 
FuzukaB,  ii.  370. 


Gaan-feen,  i.  72. 

Gab,  ii.  366. 

Gabina,  i.  479. 

Gach-chakaya,  i.  496. 

Gach-karan,  iii.  65. 

Gach-mirch,  ii.  663. 

Gada-dhara,  ii.  288. 

Gadagvel,  iii.  14. 

Gradambi-kanda,  iii.  466. 

Gadide-gada-para-aku,  iii.  163. 

aado,  i.  64. 

Gker-honar-pata    (F^n,  for  Crinum 

asiaticum) ,  iii.  464. 
Gafiz,  i.23.* 
Gahula,  i.  667. 
Gbhun,  iii.  607. 
Gai-asvat,  iii.  345. 
Gajaga-kayi,  i.  497. 
Gajapipal,  iii.  543. 
Gajar,  li.  134. 
Gajar-ghota,  i.  497. 
Gaiar-sag,  i.  520. 
Gajga,  i.  497. 
Gajjara-gadda,  ii.  134. 
Gajiara-kelangu,  ii.  134. 
Gajkami,  iii.  56. 
Gtijpippal,  iii.  643. 
Gajri,  i.  497. 
Galactane,  i.  484. 
Galaotine,  i.  484. 
Gala-gara-chettu,  ii.  266. 
Galamark,  iii.  274. 
Galangal,  iii.  437. 

,,        great,  iii.  440. 
Galangin,  iii.  439. 


Ghilangol,  iii.  440. 
Galbanum,  ii.  164. 
Galega  purpurea,  i.  415. 
Galhar-ka-patta,  iii.  641. 
GaU,  i.  406. 
Gallic  acid,  iii.  361. 
Gallinaria,  i.  516. 
Galot,  ii.  466. 
Galls,  iii.  360. 
Gam,  iii.  604. 
Gamari,  iii.  70. 
Gambhari,  iii.  70. 
Gambier,  ii.  172. 
Gambir  cubique,  ii.  172. 
Gambir-laut,  iii.  77. 
Gaimboge,  i.  168. 

„        thistle,  i.  109. 
Gknajali,  iii.  130. 
Ganajali-kullu,  iii.  163. 
Ganasura,  iii.  287. 
Ganda-nimb,  i.  262. 
Ganda-puro,  ii.  326. 
Gandah-biroza,  i.  302,  ii.  153,  iii.  378. 
Gandati  {Syn,  for  Gundhani),  iii.  163. 
Gandha-bena,  iii.  557,  66tt. 
Gandha-bhadaliya,  ii.  229. 
Gandha-bhaduli,  ii.  228. 
Gandha-che-khor,  ui.  232. 
Gandha-gatra,  i.  44. 
Gandha-kheda,  iii.  567. 
Gandha-mula,  ii.  260. 
Gandha-nakuli     {Syn,     for     Basna), 

iii.  392. 
Gandha-umbar  (Syn,  for    Fiona   his- 

pida),  iii.  846. 
Gandhada-chekke,  iii.  232. 
Gandhali,  ii.  228. 
Gandhana,  ii.  228. 
Gandhani,  iii.  163. 
Grandhan-gavat,  iii.  163. 
Gandbapu-chekka,  iii.  232. 
Gandhbel,  iii.  567. 
Gandi-buti,  ii.  104. 
Gandoo,  i.  540. 
Gandu-barangi,  iii.  68. 
Gandum-i-diwaheh,  iii.  583. 
Gandum-i-Maka,  iii.  680. 
Gangarenu-ohettu,  i.  213. 
Gangwa,  iii.  814. 
Ganiari,  iii.  66. 
Gamke,  ii.  649. 
Q^jija,  iii.  319. 
Ganja-aku,  iii.  319. 
Ganja-bij,  iii.  319. 
Ganja-ilai,  iii.  319. 
Ganja-pal,  iii.  319. 
Ganja-phal  {Syn.  for  Cannabis  BatiTa)» 

iu.  318. 
Ganja-raaam,  iii.  319. 
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Ganja-rafiham     {Syn.    for    Cannabis 

satlya),  iii.  318. 
Ganja>virai,  iii.  319. 
Ganja-vittuln,  iii.  319. 
Ganje-ke-bij,  iii.  319. 
Ganjera  (^yn.  for  Gkmja),  iii.  318. 
Gfuma,  iii.  592. 
Ghmnerui  ii.  398. 
Ganta-bharangi,  iii.  68. 
Gao-mashanK)  iii.  60. 
Gao-zaban,  ii.  520,  523. 
Gaoura,  iii.  314. 
Gara,  ii.  82. 
Gara-dudi,  ii.  67. 
Gara^a,  ii.  266. 
Garaj-phaly  ii.  90. 
Gaiambiy  i.  539. 
Garance,  ii.  231. 
Garandn,  ii.  233. 
Garani,  i.  459. 
Garbha-ghatini,  iii.  480. 
Garbha-phnl,  i.  117. 
G^arcinia  indica,  i.  163. 

t,       mangostana,  i.  167. 

ft       Morella^  i.  168. 

M       zanthochymufi,  i.  166. 
Garden  Poppy,  i.  73. 

„      Rne»  i.  249. 
Gardenia  florida,  ii.  208. 

„        gummifera,  ii.  207. 

>,        mcida,  ii.  208. 
Gardenic  acid,  ii.  210. 
Gardenin,  ii.  208. 
Gardhabhanda,  i.  214. 
G^rdnl,  1.  539. 
Gargari-dhan,  iii.  573. 
Garga-nam — «m  Ghargn-nam* 
Gari,  i.  284. 
Garjan  balsam,  i.  191. 
Oarjan-ka-tel,  i.  191. 
Gaijara,  ii.  134. 
Garlic,  iii.  488. 
Gam,  iii.  217. 
Gamga-chettn,  i.  319. 
Gkiruga  pinnata,  i.  318. 
Oashagasha,  i.  73. 
Ganltberia  fragrantissima,  ii.  325. 
Gaultherilene,  ii.  328. 
Gaori,  iii.  408. 
Gauri-tvac,  i.  285. 
Ganzi-buya,  iii.  192. 
Guvaka,  iii.  531. 
Gavala,  i.  567. 
Gayindiinka,  iii.  593. 
Gavnldn,  ii.  19. 
Gayala,  ii.  456. 
Grazangabin,  i.  160. 
Gazanjabin,  160. 
Qazbar,  i.  160. 


^Oazmazn,  i.  160. 
Gebokanak,  i.  588. 
Gech-ohakkay,  i.  496.     , 
G«dwar,  i.  21,  iii.  401. 
Gee — tee  Gi. 
GeisBOspermine,  ii.  412. 
Gteisaospermnm  lieve,  ii.  412. 
Grela  or  Gelaphal,  ii.  204. 
Grelidiiun  cartilagineum,  iii.  635. 

,,        comemn,  iii.  635. 
Gelose,  iii.  635,  637. 
Gelotophyllifl,  iii.  322. 
G^nepi  bWc,  ii.  272. 
G^ngeli,  iii.  29. 
Gentian,  ii.  60$. 
G^ntiana  Ohirayita,  ii.  512. 

,,       Dahuiica,  ii.  508. 

,,       Knrooa,  ii.  510. 

,,       Olivieri,  ii.  508. 

,,       TertdcUlata,  ii.  615. 
G^ntianaceee,  ii.  508. 
Gentikasa,  iii.  247. 
GeraniacesB,  i.  246. 
Geranic  acid,  iii.  566. 
Geranium  coUinum,  iii.  400. 

„       nepalense,  i.  248. 

„   '    ocellatum,  i.  248. 

,,        Bobertiannm,  i.  249. 

„        Wallichiannm,  i.  248. 

„       oil,  iii.  560. 
Gera-poppn,  i.  385. 
G«rchak,  iii.  302. 
€^ria,  iii.  314. 
Germander,  iii.  125. 
Gem,  i.  389. 
Getela,  880. 
Geva,  iii.  314. 
Ghabilo,  iii.  627. 
Ghafat,  ii.  508. 

Gbafith  or  Ghafis,  i.  582,  ii.  508. 
Ghagar-bel,  ii.  81. 
Ghagri,  i.  400. 
Ghaimari,  i.  590. 
Ghaipat,  i.  590. 
Ghahjeroo,  ii.  102. 
Ghambari,  iii.  70. 
Ghanas,  Knrsiya  Gbanas,  iii.  544. 
Ghansing,  iii.  23. 
Gbantali,  ii.  92,  94. 
Ghantarava,  i.  400. 
Ghanti-chi-bhaji,  ii.  230. 
Gharahnrvn,  ii.  449. 
Gharbhuli  (Syn.  for  Batnra  fruit  said 
to  be  imported  from  Persia},  ii.  585. 
Ghargu-nam,  ii.  92. 
Gbardnin,  iii.  631. 
Gharol,  1.  54. 
Gharpbul,  ii.  449. 
Gharsa,  ii.  269. 
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aha«ool,  iii.  142. 
Ghati-gum,  i.  564. 
Ghati-inirclii,  i .  654. 
Ohati-pitpapra,  iii.  49. 
Gliavmn,  iii.  607. 
Ghebu-nellS  iii.  66. 
Ghelegherinta,  i.  400. 
Gherutti-kamma,  ii.  243. 
Ghetuli,  iii.  130. 
Ghezo,  i.  161. 
Ghikimvar,  iii.  467. 
Ghirta  konva,  iii.  467. 
Ghiai,  iii.  417. 
Ghogar,  i.  319. 
Gholi,  ii.  86. 
Ghorvel,  i.  366. 
Ghosha-lata,  ii.  80, 
Ghasvel,  iii.  46. 
Ghrita-knmari,  iii.  467. 
Ghungachi,  i,  430. 
Ghureh,  i.  358. 
Ghu8ul|  iii.  664. 
Gidar-di*akh,  i.  366. 
Gigantic  swallow -wort,  ii.  428, 
Gigeri,  iii.  29. 
Gila,  i.  639. 
Gila-gach,  i.  639. 
Giloe,  i.  64. 
Giloe-ka-sat,  i.  66. 
Gingellj  oil,  iii.  29. 
Ginger,  iii.  420. 

„        grass,  iii.  667. 
Gingerol,  iii.  424. 
Ginseng,  ii.  162. 
Girikarmika,  i.  418. 
Girofl6o,  ii.  20. 
Giroflier  aromatique,  ii.  20. 
Gironniera  reticulata,  iii.  316. 
Gisekia  phamaceoiden,  ii.  lOo, 

„      tannin,  ii.  106. 
Gith,  i.  28. 

Gloiopeltis  tenax,  iii.  6^5. 
Gloriosa  superba,  iii.  480. 
Glosflocardia  Bosvallea,  ii.  271. 

„  linearifolia,  ii.  271, 

Glycyrretin,  i.  493. 
Glycyrrhiza  glabra,  i.  491. 
Glycyrrhizic  acid,  i.  494. 
Glycyrrhizin,  i.  493. 
Gmelina  arborea,  iii.  70, 
„        aeiatica,  iii.  72, 
Gnetaceie,  iii.  369. 
Gnoscopine,  i.  88. 
Goa  pepper,  ii.  563. 
,,    powder,  i.  501. 
Goagari-lakri,  ii.  602,  604. 
Goala-lata,  i.  366. 
Goat's-foot  convolvulus,  ii.  636, 
Gobar-champa,  U.  421. 


^blii,  ii.  244.- 
God*8-bread,  iii.  629. 
Godhapadi,  i.  866. 
Godhi,  iii.  607. 
Godumai,  iii.  607. 
Gogo,  1.  640. 
Gogu,  1.  660. 
Gointhi,  ii.  89. 
Goiia-lata,  ii.  244. 
Gojibha,  u.  244. 
Gtoiihva,  ii.  243. 
Gokal-dhup,  i.  322. 
Gokam,  1.  459. 
Gokama,  i.  469. 
Gokhru  (bara),  iii.  34. 

„       (beibtba),  1.  243. 

„       (chbota),  i.  243. 

„        (kalan),  ii.  262, 

„       (laban),  i.  243. 

„       (mitha),  i.  243. 
Gokhuri,  i.  243. 
Gokhsura,  i.  243. 
Golden  Champa,  i.  42. 
,,        collynum,  iii.  499. 
„        rod,"  ii.  247. 
„        silk-cotton  tree,  i.  161, 
Gollan-kovaik-kizhangu,  ii.  90. 
Gol-marich,  iii.  166. 
Goma,  iii.  123. 
Gometta,  ii.  89. 
Gomme  arabique,  i.  541. 
Gondala,  iii.  650. 
Gondani,  ii.   518. 
Gondi,  ii.  230. 
Gonju,  ii.  19. 
Gonkura,  i.  213. 
Gonsurong,  iii.  287. 
Goo— ««  Gu. 
Gopi-chandan,  i.  108. 
Gk>ra-bacH,  iii.  539. 
Gora-limbu,  i.  273. 
Gora-nimb,  i.  262,  330. 
Gora-tel  {Syn.  for  sweet  oil  of  bazajrs) 

i.  495. 
Gora-vach  or  Bacl),  iii.  539, 
Goracbakra,  iii.  493. 
Goratrikattige,  ii.  215. 
Goraji,  iii.  139. 
Gorati,  iii.  43. 
Goranta,  ii.  41, 
Gorante,  ii.  41. 
Goratige,  iii.  43. 
Grordonia  obtusa,  i.  190. 
Gorgiyah    (J^rsian   Syn    for    Andro* 

pogon  langier),  ui.  662.    • 
Gori-undi,  i.  172. 
Gorakh-amli,  218. 
Ck)rakb-cbintz,  i.  218, 
Gorakh-mundi,  ii.  267, 
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Gqrpad-vel,  i.  865. 
GorninA,  iii.  388. 
Goehaka,  ii.  81. 
Goshtam,  ii.  296. 
Goshtamn,  ii.  296. 
GofiSTpinm  herbaoeum,  i.  224. 

„  Stocksii,  i.  224. 

Gotaganba,  1.  168. 
Gote,  iii.  287. 
Govai-xnirohi,  ii.  563. 
GoTerdhan,  iii.  247. 
Govila,  i.  363,  iii.  159. 
GonndpHal)  i.  136. 
Goyavier,  ii.  30. 
Gracilaria  Udienoides,  iii.  638. 
Grain  d^ambrette,  i.  209. 

,f      de  perroquet,  ii.  308. 
Graines  de  Tilly,  iii.  283. 
Graminese,  iii.  657. 
Granatum  littoreum,  i.  343. 
Grangea  madraspatana,  ii.  248. 
Granthi,  iii.  577. 
Granthi-pami,  U.  285. 
Grapes,  i.  357. 
Gratiola  Monniera,  iii.  8. 
Gratiole  de  Tlnde,  iii.  8. 
Great  Galangal,  iii.  440. 
Grenadier  common,  ii.  44. 
Grewia  asiatica,  i.  238. 

„      scabrophylla,  i.  208,  238. 
„      tiliffifolia,  i.  237. 
Gridhra-pattra,  iii.  168. 
Grihakanja,  iii.  467. 
Griahna-simdarika,  ii.  108. 
Grislea  multiflore,  ii.  40. 
Groot  Rijl-blad,  iii.  60. 

„     Saur-blad,  i.  164. 
Gronnd-nut,  i.  494. 
Gna-babhul    {Si/n.    for    Gum    from 

A.  Famesiana),  i.  550. 
Guatteria  long^olia,  i.  46. 
Goava,  ii.  30. 
Guocha-bodhra,  iii.  550. 
Gnchchha-piifihpi,  ii.  40. 
Gndashtaka,  iii.  312. 
Guda-trach,  iii.  204. 
Guda-trina,  iii.  598. 
Gudhapnma,  iii.  131. 
Gudncni,  i.  55. 
Guerit  petit  colique,  iii.  48. 
Gugal,  1.  302. 
Gugar,  i.  302. 
Guggala,  i.  195. 
Guggilamu,  i.  196. 
Goggulu,  i.  302. 
Gui,  iii.  227. 
Goilanlea,  ui.  227. 
Gnilanneuf,  iii.  227. 
GuimauTe,  i.  201. 


Gnizotia  abyasynica,  ii.  269. 
Guiar,  i.  476. 
Gulab,  i.  576. 
Gulabi-buYoa,  i.  574. 
Gulab-ka-phnl,  i.  574. 
Gulal,  i.  500. 
Gulal-nu-phul,  i.  574. 
Golancba,  i.  54. 
Golangabin,  i.  575. 
Gnlapha-cha-plml,  i.  574. 
Gnlappu,  i.  574. 
Gnla-puvon,  i.  574. 
Giilar,  iii.  338. 
GiUbaa,  iii.  132. 
Goloheri,  iii.  493. 
Gul-Daudi,  ii.  276. 
Gnl-dora,  iii.  123. 
Gnlganji,  i.  430. 
Gnlhamaz,  iii.  158. 
Gul-i-Abbaa,  iii..  132. 
Gul-i-banafahah,  i.  141. 
Gol-i-gaozaban,  ii.  520. 
Gnl-i-ghafiB,  a  608. 
Gnl-i-]^badi,  iii.  536. 
Gnl-i-pisteh,  i.  380. 
Gul-i-tnrah,  i.  506. 
Gnl-i-urba,  iii.  94. 
Guli  or  Gali,  i.  406. 
Gol-Jafari,  ii.  321. 
Gul-ialil,  i.  23. 
Gol-ka-attar,  i.  576. 
Gnl-kalli,  i.  582,  ii  508. 
Gnl-kamah,  ii.  377. 
Gulkand,  i.  576. 
Gnl-khaim,  i.  201. 
Gulkiri,  iii.  536. 
Golla,  u.  555. 
Gulnar,  ii.  44. 
Guloe,  i.  54. 
Gulsakari,  i.  206. 
GnLahabbo,  iii.  493. 
Gol-tun,  i.  339. 
Gnlu,  i.  228. 
Gulwail,  i.  54. 
Gum  Arabic,  i.  541. 

„         „        (subatitntes      for), 
644. 

„    BaBSora,  i.  566. 

„    Benjamin,  ii.  369. 

„     Indian,  i.  544. 
Gumiadi,  iii.  70. 
Gumar-tek,  iii.  70. 
Gumbar,  iii.  70. 
Gumodi,  i.  424. 
Gundu-gungnra,  ii.  50. 
Gundnmani,  i.  4S0. 
Gundumeda,  i.  343. 
Guniyun,  ii.  119. 
Gunj,  i.  430. 
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Gnnja-gayat  (a  grati  like  Sana),  uL 

677. 
Oimjha,  i.  430. 
G-unta-gralijeni,  ii.  266. 
Qiinta-kalagara,  ii.  266. 
Ghir,  iii.  697. 
Ghiraoh,  i.  64. 
GKiragi,  iii.  437. 
Gmige,  iii.  268. 
Gnrugu,  iuL  139. 
Guraka,  ii.  636. 
Gurbiani,  1.  33. 
Guren,  ii.  37. 
Gur^,  i.  117. 
Gnrgiyahi  iii.  663. 
Guri-giaja»  i.  430. 
Gurjo,  i.  64. 
Gurjunio  acid,  i.  194. 
Gurkamai,  ii.  649. 
Gnrmala,  i.  611. 
Gumti-ohettu,  ii.  442. 
Guti,  iii.  603. 
Gntta  Gambler,  ii.  173. 
Guttier  des  peintres,  i.  168. 
Guttifene,  i.  163. 
Guvaka,  iii.  422. 
Guzhad,  i.  476. 
Gwal-kakri,  ii.  73. 
Gwan,  i.  377. 
Gwid,  iii.  227. 
Gymnema  sylveBtre,  ii.  460. 
Gynmemic  acid,  ii.  464. 
Gynandropsis  pentaphylla,  i.  132. 
Gynooardia  odorata,  i.  142. 
Gjnocardic  acid,  i.  146, 
Gypaophila  Vaccaria,  i.  166. 
„         Strathinm,  i.  166. 


Habak,  iii.  103. 
flabak-hadi,  1.  310. 
Habak •i-Kirmani,  iii.  83. 
Hab-el-aas,  ii.  32. 
Hab-el-arar,  iii.  371. 
Hab-el-arojB,  iii.  180. 
Hab-el-asfar,  ii.  308. 
Hab-el-balasan,  i.  316. 
Hab-el-fakad,  i.  476,  iii.  76. 
Hab-el-ghar,  iii.  214. 
Hab-el-habaabi,  iii.  437. 
Hab-el-kakanaj,  ii.  670. 
Hab-el-kalb,  i.  390. 
Hab-el-khatai,  ii.  604,  iii.  282. 
Hab-el-kulai,  i.  448. 
Hab-el-lahy,  ii.  660. 
Hab-un-nil,  ii.  630. 
Hab'el-miBhk,  i.  209. 
Hab-el-nmluk,  iii.  266. 


Hab-el-aananbar-el-kibar,  iii.  379.. 

Hab-ur-raahad^  i.  120. 

Hab-u8-salatin,  ii.  604,  iii.  282. 

Hab-QB-sauda,  or  sonda,  i.  28. 

Hab-aa-saudan  or  sudaa,  i.  624^ 

Hab-el-zaliin,  i.  213. 

Habenaria  sp.,.  iii.  88&. 

Habhab  or  Habhabn,  i.  219. 

Hadak,  ii.  668. 

Hadavama,  i.  133. 

Hadha-naeptanam,  ii.  168« 

HfBmarago,  ii.  49. 

Haer,  i.  67. 

Haft-barg^  iu.  226. 

Hafaz,  ii.  110. 

Hagala,  ii.  78. 

Hagenia  abjaaynioa,  i.  67 Ow 

Haie  flenrie,  i.  606. 

Haj,  i.  418. 

Haiar-el-nkab,  i.  498. 

Hakano  Abnra,  iii.  104. 

Hakkarike,  ii.  244. 

Halad,  iii.  407. 

Haladarava,  i.  338. 

Haladio-Yaohnag,  i.  3L^ 

Halahala,  iii.  400. 

Haldar,  Hi.  407. 

Haldi,  iii.  407. 

Haldu,  ii.  171. 

Halicacabna,  ii.  560. 

Haligila»  iii.  313. 

Halileh-i-aafar,  ii.  2. 

Halileh-i-Ghini,  ii.  2. 

Halileh-i-Hindi,  ii.  2.. 

Halileh-i-Jawi,  ii.  2. 

Halileh-i-KabuU,  ii.  2. 

Halileb-i-Zangi,  ii.  2. 

Halileh-i-Zin2i,  ii.  2. 

Halim,  i.  120. 

Haliymi,  iii.  486. 

Halkasa,  iii.  123. 

Halmadba,  ii.  362. 

Hal-mekki,  ii.  66. 

Halyiva,  iii.  47. 

Hamama,  ii,  340. 

Hamamelideee,  i.  698. 

Hamaz,  iii.  167. 

Hana,  ii.  1. 

Hande,  iii.  649. 

Hanaraj,  iii.  624. 

Hanzal,  ii.  60. 

,,      ahmar,  ii.  71. 
Haplanthtia  tentacalatnB,  iii.  47. 
„  yerticiUatoB,  iii.  47. 

Har,  ii.  1,  376. 
Hara,  ii.  1. 
Harada,  ii.  263. 
Harade,  ii.  i. 
Haradhacbohaka,  i.  690. 
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Harala,  iii.  67?. 
Haran— ««  Hiran. 
Harbara,  i.  486. 
Hardu,  ii.  171. 
Hard-un-nil,  ii.  137. 
Hardwickia  pinnata,  i.  609% 
Haridradve,  lii.  408. 
Harikasa,  iii^  42. 
Harimantha,  iii.  67. 
Harin-harra,  i.  341. 
Harin-khana,  1.  341. 
Haritaki,  ii^  1. 
Harita-manjari,  iii.  291» 
Hariyali,  iii.  577. 
Harj-es-shayatin,  ii.  133. 
Harjora,  i.  362. 
Harjori,  i.  63. 
Ilarjuya,  ii.  624. 
Harkai  or  Harki,  ii.  414» 
Harkitah,  iii.  41. 
Haikinjal,  i.  46. 
Harkuch,  ii.  266. 
Harkttchkanta,  iii.  42. 
Harlalu,  i.  684. 
Hannal,  i.  366. 
Harmaline,  i.  264. 
Harmine,  i.  264. 
Haroy  iii.  314. 
Harreri)  i.  661. 
Harsankar,  i.  362. 
Harsing,  ii.  376. 
Harsinghar,  ii.  376. 
Harwana,  i.  461. 
Hasakj  i.  244,  ii«  262. 
Hasani,  iii.  268. 
Hasha,  iii.  109. 
Hashifihi  iii.  322,  332. 
Haahishat-el-kalb,  iii.  118. 
HashiBhat-el-tihal,  iii.  626. 
Hashshashin,  iii.  321. 
Hasilaban-el- Jawi,  ii.  370. 
Hasisnnthi)  iii.  420. 
Hasti-simda,  ii.  626. 
Hastula  regia,  iii.  479. 
Hathi-khatiyan,  i.  218. 
Hathi-paila,  i.  233. 
Hathi-shura,  ii.  626. 
Hathi-snndhaDa,  ii,  626. 
Hati-bura,  ii.  526. 
Hatsca,  iii.  104. 
Hatti-grida,  i.  226. 
Haya-mara — tM  Aflva-mftraka. 
Haya-puohchba,  i.49l. 
Hazar-bandak,  iii.  149. 
Hazar-danah,  iii.  260. 
Hazaz-el-Bakhar,  iii.  628. 
Heart-pea,  i.  366. 
Hedde,  u.  171. 
Hedge  mostard,  i.  121. 


Hedn,  ii.  VJU 

Hedychium  Bpioatnin,  iii.  416,  417. 

Hee — we  Hi. 

Heggamtike,  iii.*493. 

Hail,  iii.  437. 

HejakiyuA^  ii.  430. 

Hejurclxei>  iii.  126. 

He-kien,  ii.  264. 

Hela  (Bombay  Syn,  for  T.  belerioa), 

ii.  6. 
Helenin,  ii.  261. 
Helicin,  iii.  367. 
HeUoteres  Isora,  i.  231  • 
Heliotropiuxn  brevifolinm,  ii»  626. 
„  Eichwaldi,  ii.  526- 

,,  europemn,  ii.  626. 

,,  indicTun,  ii.  526. 

,,  opbioglossum,  ii.  624. 

„  iindnlatiim,  ii.  526. 

Helzine,  ii.  642. 
Hemapuabpi,  iii.  462. 
Hemidesmus  indicas,  ii.  446. 
Hemlock,  ii.  110. 
Hem-mara  i.  292. 
Hemmusbti,  ii.  468. 
Hemp,  iii.  318. 
Hemp  Agrimony,  ii.  247* 
*  Hemp -leaved  Hibisciis,  i.  213. 
Hemprichia  erythrsea,  i.  813. 
Hemsagar,  i.  690. 
Henbane,  ii.  626. 
Henna,  ii.  41. 
Henn6,  ii.  41. 
Henno-tannio  acid,  ii.  48. 
Herb  Grace,  i.  261. 

„    Robert,  i.  249. 
Herba  admirationis,  iii.  124. 

„      doce,  ii.  132. 

„      mseroriB  alba,  iii.  266. 

„  „        rubra,  iii.  266. 

„      Schienantbi,  iii.  657. 

„      solans,  ii.  626. 

„     spiralis  hirsnta,  iii.  427. 

„      sympboniaoa,  ii.  626. 
Herbe  &  bouc,  ii.  244. 

,,      k  cousin,  i.  238. 

„      &  fi^vre,  ii.  247. 

„      h,  Madame  Boivin,  ii.  427. 

„      &  mal  de  tdte,  i.  690. 

„     k  mauvaises  gens,  i.  340. 

„      h  mechants,  i.  840. 

„     auz  oKantree,  i.  121. 

„      aux  sorciers,  ii.  684. 

„      querit-vite,  ii.  264. 

„      Jean-Bobert,  iii.  267. 

„      puante,  i.  131. 
„,      sacr^,  iii.  68. 

„      Tombe«,  iii.  124. 
Herminio  acid,  i.  255. 
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Hermodaotylos,  iii.  495. 
HerpestU  Monnieni)  iii.  d^ 
Heaperetic  add,  i.  273. 
Hesperetizi,  i.  273. 
Hesperidin,  i.  273. 
Heterophragma  Boxbnrgluiy  iii.  24 • 
Heuberi  i.  60. 
Hibifloufl  Abelmosohus,  i.  209. 

„        oa&cellatus,  i.  210. 

„        esoolentuB,  i.  210. 

, ,        popolneus,  i .  2 1 4. 

,,        Bosa-sinensis,  i.  204. 

„        SubdarifEa,  i.  212. 

„        tiliaceus,  i.  228. 
Hijja,  ii.  17. 
Hijjal,  ii.  17. 
Hijiala,  ii.  17. 
Hijli-badam,  i.  385. 
Hi!  (Mahometan  Sj/n.  for  Cardamom), 

iii.  428. 
Hil-bawa,  iii.  428,  436. 
Hilamochi,  ii.  666. 
Hilamochika,  ii.  666. 
Hill  Champa,  i.  43. 
Hiltit,  ii.  142. 
Hima-druma,  i.  331. 
Himaja,  ii.  2.  . 

Himalayan  Birch,  iii.  3594 
Hin-bin-tal,  iii.  462. 
Hinduba,  ii.  311. 
Hing,  ii.  141,  147. 
Hingan,  i.  284. 
Hingana,  i.  284. 
Hingoha,  ii.  266. 
Hingol,  1.  284. 
Hingon,  i.  284. 
Hingoria,  i.  284* 
Hiugra,  ii.  143,  147< 
Hiagxi,  ii.  142. 
Hingxi-nadika,  ii.  207 « 
Hinga-patri,  i.  285. 
Hingyashtaka,  i.  270. 
Himia,  ii.  42. 
Hinna-i-koreiah     {Arabic     Syn,     for 

Charela),  iii.  627. 
Hippion  {Syn,  for  Enicostema  Uttorale) , 

ii.  515. 
Hira-dakhan,  iii.  504. 
Hira-dukhi,  iii.  504. 
Hirada,  ii.  1. 
Hiran-dodi,  ii.  444. 
Hiran-khnri,  i.  237,  ii.  31*9. 
Hiranpad,  ii.  542. 
Hiranpadi,  ii.  542. 
Hiranpag,  ii.  542. 
Hiranvel,  ii.  228. 
Hiranya-tuttha,  iii.  499. 
Hire-balli,  ii.  81. 
Hirimaddina,  ii.  566. 


Hirva-ohaha,  iii.  564. 
Hitchenia  caxilina,  iii.  406« 
Hittagaxii,  iii.  509. 
Hoa-phung,  i.  506. 
Hog  gam,  i.  565. 

,,     plmn,  i.  395. 

,,  weed,  iii.  130. 
Hogesappu,  ii.  632. 
Ho-kilam,  iii.  220. 
Holada,  1.  213. 

Holarrhena  antidjaenterica,  il.  391 « 
Holingi,  iii.  400. 
Holly-leaved  Acantiius,  iii.  42. 
Holoptelea  integrifolia,  iii.  318. 
Holostemma  Rheedii,  ii.  457. 
Holy  Basil,  iii.  86. 

,, "  Garlic-pear,  i.  133. 
Homeriana,  iii.  149. 
Homoquixiine,  ii.  188. 
Homopterocarpine,  i.  46 3< 
Hondei  ii.  410. 
Honey -bush,  i.  265 « 
Honge,  i.  468. 

„      oil,  i.  470. 
Honn6,  i.  464. 
Hoo — see  Hu. 
Hopea— «M  Symplooo8< 
Hora,  ii.  1. 
Horehoimd,  iii.  117. 
Horjora,  i.  362. 
Homed  Cumin,  i.  117. 

„      Wood-sorrel,  i.  246. 
Horseradish-tree,  i.  396, 
Hotai,  i,  314. 
Hoya    yolubilifl — eee   Dregea    volu- 

bilis. 
Hrasva-pancha-mnla,  i.  244. 
Hridayamavarasa,  U.  549. 
Hrivera,  i.  224. 
Huang-hang,  iii.  153. 
Hucha-sasavi,  i.  131. 
Hudai,  iii.  20. 
Hugonia  Mystax,  i.'  243. 
Huile  am^rc,  i.  214. 

,,     de  badiane,  1.  40. 
Hulhul,  i.  131,  132. 
Hulwa,  iii.  387. 
Hum,  Huma,  iii.  369. 
Humula,  iii.  414. 
Hunase,  i.  532. 
Hura,  iii.  314. 
Hurf,  i.  120. 
Hurhur,  i.  131,  132. 
Hurhuria,  i.  131,  132. 
Hurina-shook-china,  iii.  501. 
Hurmal,  i.  252. 
Hurmaro,  i.  252. 
Hushi-dalimbe,  ii.  44. 
Husn-i-Tusuf,  iii.  641. 
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Hosram,  i.  858. 
Hutchu-dlln,  ii.  269. 
Huziz-i-Hindiyi.  65. 
Hydnocwpus  alpiua,  i.  147. 

,,         anthelmintioa,  i.  147. 

„  Wightii^B*,  i.  148. 

Hydrooarotin,  ii.  136. 
Hydroootaniine,  i.  87* 
Hydrocotyle  asiatica,  ii.  107. 
Hygrophila  spinosa,  iii.  86. 
Hymenodiotyon  exoelsom,  ii.  198. 
Hymenodiotyoninei  ii.  194. 
Hjosoine,  ii.  630. 
Hjoflcyaimse,  ii.  680. 
HTOflcyamus  albus,  ii.  628. 

,y         aureus,  ii.  628. 

,,  insanofl,  ii.  626. 

,,  muticiiSy  ii.  626. 

„  niger,  ii.  626. 

,,  reticulatus,  ii.  626. 

Hypecoam  produmbens,  i.  116. 
Hyperioineee,  i.  162. 
Hyperioon«  i.  162. 
Hypericum  androsaBmam,  i.  162. 

„         perforatum,  i.   162. 
HypiioBne  ooriaoea,  iii.  515. 
Hyseopiu  pwiflora,  iii.  116. 
Hystrix  fnitex,  iii.  44. 
Hyufarikun,  i.  162. 

Idhohura-miila,  iii.  159. 
IchnocarpuB  iruteeoens,  ii.  423. 
Idkhir,  iu.  568. 
Idlim,  i.  407. 
Idlimeh,i.407. 
Idris  Yaghi,  iii.  560. 
Ihlilaj,  ii.  2. 
Ddil-el-malik,  i.  404. 
Dcahu,  iii.  598. 
Ikshugandha,  i.  248,  iii.  86. 
Dmhura,  iii.  36. 
Baohi,  iii.  428. 
Ilaik-kaUi,  iu.  258. 
nak-el-ambat,  i.  878. 
nak-er-Bnmi,  i.  878. 
Ilavaiigai>|m,  ii.  20. 
Ilayaohi,  iii.  428. 
Dlidom  Griffiihii,  i.  40.' 

„       religioflom,  i.  41* 

,,       Temm,  i.  89. 
lUupai,  ii.  865. 
Ilva,  iii.  467. 
Imli,  i.  532. 
Inohi,  iii.  420. 
Inab-es-saUb.  ii.  549. 
Inab-eth-thalib,  ii.  650. 
Indai,  iii.  480. 
Indazjan  (bitter),  U.  892. 


Indarjau  (swaet),  ii.  397. 
Indhana,  ii.'285. 
Indian  aconite,  i.  1. 

,,      arrowroot,  iii.  405. 

„      bdellium,  i.  810. 

„      birthwort,  iii.  158. 

„     butter-tree,  ii.  355. 

„  •   com,  ui.  679. 

„      costuB,  ii.  297. 

„      hemp,  iii.  318. 

„      kino,  i.  464. 

„      lilac,  i.  322. 

„     lycium,  i.  66. 

„     madder,  ii.  199. 

„      mastiQh,  i.  379. 

„      meliflsa,  iii.  666. 

„      mustard,  i.  123. 

„      pennywort,  ii.  107. 

„      persimmon,  ii.  366. 

„      sarsaparilla,  ii.  446. 

,,      shot,  iLi.  449. 

„      spinach,  iii.  148. 

„      squill,  iii.  476. 

„      turnsole,  ii.  526. 

„     wild  vine,  i.  362. 

,,     wintergreen,  ii.  325. 
Indican,  i.  410. 
Indicon,  i.  407.  l 

Indigo,  i.  406. 

„      blue,  i.  406. 

„      dyers*,  i.  406. 
Indigofera  anil,  i.  408. 

„  aspalathoides,  i.  411. 

„  enneaphylla,  i.  412. 

„  paucinora,  i.408,  411. 

„  tinctoria,  i.  406. 

„  trifoliata,  i.  412. 

Indigotier  tinctoria],  i.  406. 
Indivara,  i.  71. 
Indravana,  iii.  319. 
Indravaruni,  ii.  60. 
Indrayan,  ii.  59. 
Indrayava,  ii.  392. 
Indum  Podi,  iii.  388. 
Inflatine,  ii.  326. 
Ingli,  ii.  17. 
Ingu,  ii.  141,  147. 
Ingua,  i.  284. 
Ing^di,  i.  285. 
Inguva,  ii.  141,  147. 
luji,  iii.  420. 
Inula  Helenium,  ii.  259. 

„    racemosa,  ii.  260. 

„    Boyleana,  u.  260. 
Inula-camphor,  ii.  261. 
Inulin,  ii.  261. 
Inulol,  ii.  261. 

lonidium  sufiruticosom,  i.  139. 
Ipeca  da  pays,  ii.  489. 
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Ipeca  pays,  iii.  278. 

ft    sauvage,  ii.  439. 
Ipecacuanha  blanc,  ii.  427. 

,f  (country),  i.  333. 

Ipoh,  iii.  34S. 
Ipomsea  aqnatica,  ii.  540. 

„       biloba,  ii.  636. 

,,       bona-noz,  ii.  540. 

„       campanulata,  ii.  540. 

,,       dig^tata,  ii.  534. 

y,       hederacca,  ii.  530. 

„       muricata,  ii.  532. 

„       pesocaprse,  ii.  536. 

,,       pes-tigridis,  ii.  540. 

, ,       quamoclit ,  ii .  540 . 

ff       reniformiB,  ii.  53^. 

,,       sepiaria,  ii.  540. 

,f       sinuata,  ii.  540. 

„       Turpethum,  ii.  627. 

,,       nniflora,  ii.  540. 

„       vitifolia,  ii.  539, 
Ippa-chettu,  ii.  366. 
Ippa-gida,  ii.  365. 
Irakta  polam,  iii.  467. 
Irangun-malli,  ii.  13. 
IridesB,  iii.  461. 
Irio,  i.  122. 

Iris  foetidissima,  iii.  510. 
„  fiorentina,  iii.  452. 
,  f   germanica,  iii.  46 1 . 
Irk-es-sus,  i.  492. 
Irojappu,  i.  574. 
Iron-wood  tree,  i.  170,  ii.  34, 
Irda,  iii.  462. 
Isa-bevu,  i.  323. 
Isabakolu,  iii.  126. 
Isaka-dasarikura,  ii.  106. 
Isapagala-vittulu,  iii.  126. 
Isamdhari,  iii.  76. 
Isbaghol,  iii.  126. 
Isca  de  Jaca,  iii.  630. 
Isfanaj,  iii.  146. 
Isferaj,  iii.  486. 
Ishama-koda-nar,  iii.  493. 
Ifihan-chedi,  iii.  520. 
Ishappukol-yirai,  iii.  126. 
Isharmul,  iii.  158. 
Ishlan,  ui.  142. 
Isbormul,  iii.  158. 
Ishta-kapatha,  iii.  662. 
Ishvara-muri,  iii.  159. 
Ishvara-veru,  iii.  169. 
Ishvari,  iii.  158. 
Ishvari-beni,  iii.  159. 
Iskabinah,  ii.  160. 
Iskiras,  ii.  627. 
Iskulukandriun,  iii.  626. 
Iskurdiyun,  iii.  126. 
iBoacetic  add,  iii.  276. 


Isohesperidin,  i.  276. 
Isopelletierine,  ii.  49. 
Ispaghul,  iii.  126. 
Ispanaj,  iii.  146, 
Ispanakh,  iii.  146, 
Ispand,  i.  262. 
Isparzah,  iii.  126. 
Iswand,  i.  256,  ii,  43. 
Iswar,  iii.  60. 
Italian  senna,  i.  630. 
Itrilal,  ii.  133. 
Ivain,  ii.  274. 
Ivaol,  ii.  274. 
Ivraie,  iii.  682. 
Ixia,  iii.  461. 
Ixodes  Ricinus,  iii.  302. 
Ixora  coccinea,  ii.  212. 

„     parviflora,  ii.  214. 
Izkhir,  iii.  558. 
Izkhir-i-jami,  ill.  572. 


Jack-tree,  iii.  366. 
Jadeh,  iii.  94. 
Jadikai,  iii.  192. 
Jadipattiri,  iii.  192. 
Jadu-i-dihkan,  iii.  456. 
Jadwar,  i.  20,  iii.  399. 
Jadwar-i-khatai,  i.  21. 
Jafarabad  aloes,  iii.  467. 
Jafran,  iii.  463. 
Jagdala,  iii.  15. 
JaggaxB,  i.  162. 
Jaggery,  iii.  597. 
Jaghana-phala,  ii.  649. 
Jagnodumar,  iii.  338. 
Jabari-naral,  iii.  520. 
Jahari-sontaka,  ii.  417. 
J&hudanah,  i.  477. 
Jaiughani,  ii.  346. 
Jaimangal,  iii.  16. 
Jaiphal,  iii.  192. 
Jaishto-modhu,  i.  491. 
Jajhugri,  iii.  848. 
Jaji-kftya,  iii.  192. 
Jaji-kayi,  iii.  192. 
Jakhmi,  i.  371. 
Jakusbi,  ii.  163. 
Jal,  ii.  380. 
Jalani,  ii.  82. 
Jalariyamed,  ii.  373. 
Jalasaya,  iii.  650,  562, 
Jal-brahmi,  iii.  8. 
Jal-Kunbhi,  iii.  650. 
Jal-odbhuta,  iii.  560. 
Jamaica  wild  liquorice,  i,  430. 
Jamalgota,  ui.  281. 
Jambava  {Syn,  for  Jamun),  ii.  26. 
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Jambhira,  iii.  109. 

Jambira,  i.  269. 

Jambu,  ii.  25. 

JambudOi  ii.  25. 

Jambu],  ii.  25. 

Jambulin,  ii.  2  ^ 

Jamrasi,  i.  345. 

Jamti-ki-bcl,  i.  57. 

Jamnn,  ii .  25. 

Janar,  iii.  579. 

Jangli-akhroda,  iii.  278. 

Jangli-akhrot,  iii.  278. 

Jangli-arandi,  iii.  274. 

Jangli-cbichonda,  ii.  73. 

JaDgli-erendJ,  iii.  274. 

Jangli-haldi,  iii.  396. 

Jangli-kanda,  iii.  476. 

Jangli-methiy  i.  206. 

Jangli-nudrika,  i.  108. 

Jangli-muli)  ii.  255. 

Jangli-pikwan,  ii.  437. 

Jangli-piyaz,  iii.  476. 

Jangli-snran  (Bombay  Syn.  for   01)i 

iii.  546. 
Jangli-ashbah,  iii.  503. 
Jangomao,  i.  152. 
Janjida,  iii.  319. 
Janthalla,  ii.  386. 
Japa,  i.  204. 
Japaoonitine,  i.  5. 
Japaoese  isinglass,  iii.  635. 
Japatri,  iii.  192. 
Japhala,  iii.  278. 
Jarap-ncbu,  i.  269. 
Jaramla  (Hind,  Syn.    for  P.  Nirori), 

iii.  265. 
Jarigabuli-mara,  i.  168. 
Jarjir,  i.  130. 
Jasmine,  ii.  376. 

,,        tree,  ii.  421. 
Jasminine,  ii.  379. 
Jasminum  arborescens,  ii.  379. 

„  flexile,  ii.  380. 

„  grandiflorum,  ii.  378. 

„         Utoreum,  iii.  77* 

„  Sambac,  ii.  379. 

Jasond,  i.  204. 
Jasus,  i.  204. 
Jatamamshi,  ii.  233. 
Jatamanshi,  ii.  233. 
Jatamashi,  ii.  233. 
Jatamasi,  ii.  233. 
Jateorrhiza  calumba,  i.  47. 
Jaii,  ii.  378,  iii.  192. 
Jati-pattiri,  iii.  192. 
Jati-pattri,  iii.  192. 
Jati-phala,  iii.  192. 
Jatikka,  iii.  192. 
JatiUf  iii.  539. 


Jatropha  Gurcas,  iii.  274. 

,,       glandulifera,  iii.  272. 
,,       multifida,  iii.  277. 
„       nana,  iii.  274. 

Jatuka,  ii.  142. 

Jau — see  Jhau. 

Jan-i-jadu,  i.  162. 

Java,  i,  204. 

„     almond,  i.  320. 

Javaniya,  ii.  288. 

Javautari,  iii.  192. 

Javas,  u  239. 

Javaao,  i.  418. 

Jawa?a,  i.  418. 

Jawashir,  ii.  152. 
Jawitri,  iii.  192. 
Jawitri-ka-tel,  iii.  193. 
Jaya,  i.  474. 
Jayanti,  i.  474. 
Jayapala,  iii.  281. 
I   Jayapatri,  iii.  192. 
'   Jaypal,  iii.  281. 
I   Jazar,  ii.  135. 
Jelledu-chettu,  ii.  428. 
Jelly-leaf,  i.  207. 
Jennnppa,  i.  400. 
Jepal,  iii.  274. 
Jeqairity,  i.  430. 
Jesthimadh,  i.  491. 
Jet,  i.  474. 
Jethimadb,  i.  491. 
Jevi,  iii.  338. 
Jhagra-gula,  i.  497. 
Jhal,  ii.  77,  380. 
Jbanihania,  i.  400. 
Jhankara,  iii.  47. 
Jhar-ki-baldi,  i.  63. 
Jharasi,  ii.  103. 
Jhau,  i.  160. 
I   Jharuka,  i.  160. 
Jhingi,  ii.  523. 
Jhingini,  ii.  523. 
Jhingino,  ii.  523. 
Jhinti,  iii.  43. 
Jhirang,  i,  262. 
Jibanti,  iii.  389. 
Jibantic  acid,  iii.  391. 
Jibantine,  iii.  391. 
Jiba-sak,  iii.  389. 
Jidi-mamidi-vittu,  i.  385. 
Jila-kara,  ii   113. 
Jili,  iii.  345. 
Jima,  ii.  103. 
Jimi-kand,  iii.  545. 
Jimmi-mara,  i.  256. 
Jimnta,  ii.  82. 
Jingan,  i.  393. 
Jingili,  iii.  29 . 
Jingini,  i.  393, 
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Jintiysn,  ii.  609. 

Jira,  ii.  113. 

Jirakft,  u.  113. 

Jirakam,  ii.  113. 

Jirsna,  ii.  113. 

Jirani,  ii  262. 

Jire,  ii.  113. 

Jirige,  i  i.  113. 

JiriJa-yirai,  ii.  630. 

Jiriki-vittnlu,  ii.  630. 

Jittupaku,  ii.  442. 

Jiva,  iii.  390. 

Jivaki,  iii.  390. 

Jival,  i.  393. 

Jivanputra,  iii.  273. 

Jival-sreshtha,  iii.  390. 

Jivanti,  iii.  389. 

Joao,  ii.  116. 

Job's  tears,  iii.  673. 

Joi-paniy  iii.  66. 

Jonesia  Ajsjogam,  i. 

Jonk-mari,  ii.  346. 

Jotri,  iii.  192. 

Jowz-bawa,  iii.  192. 

Jorwz-el-kai,  ii.  460. 

Jowz-el-mari,  ii.  660. 

Jowz-el-mathil,  ii.  460,  686. 

JoYi,  iii.  338. 

Joar,  iii.  680. 

Ju^eoline,  iii.  29. 

Jnpbe,  1.  360. 

Jumbier,  i.  360. 

Jiilnar,  ii.  44. 

Jam,  i.  319. 

Jumiz,  iii.  340. 

JunciiB  odoratus,  iii.  663,  662,  664. 

„      triangnlaris,  iii.  663. 
Jung-gala,  ii.  229. 
Jungle  almond,  i.  148. 

.,      geraninm,  ii.  212. 
Jnngli-madan-mast-ka-phul,  iii.  383. 
Jnmperns  communis,  iii.  371 . 
Jusquiame  noire,  ii.  626. 
Jus^uiamus,  ii.  627. 
Jussuea  suffruticosa,  ii.  49, 
JustioiaEcbolium,  iii.  49. 

„       Gendarussa,  iii.  48. 

,,       nasnta,  iii.  66. 

„       picta,  iii.  49. 

»,       procumbens,  iii.  49. 
JuttuTe,  ii.  442. 
Jwzugri,  iii.  348. 
Jyotisiimati,  i.  344,  366. 


Kaat-plaster,  ii.  322. 
Eabab-chini,  iii.  180. 
Kababeh,  iii.  180. 


Kabar,  i.  136. 
Kabarish,  i.  135. 
Eabath,  ii.  381. 
Eabikaj,  i.  37. 
Kabir  Bar,  iii.  340. 
Kabra-juvi,  iii,  272, 
Kabuli-mastaki,  i.  377* 
Kacchantharai,  it  108. 
Kacihara,  iii.  666. 
Kackipadel,  ii.  215. 
Kachnar,  i.  636. 
Kacholam,  iii.  399. 
Kacbora,  iii.  401. 
Kaohomm,  iii.  399. 
Kaohradam,  iii.  609. 
Kachu,  iii.  644. 
Kachola,  iii.  414. 
Kachoman,  iii.  660. 
Kachura,  iii.  399, 
Kaohur-kacha,  iii.  417. 
Kad-bevu,  i.  332. 
Kada-jemudu,  iii.  262. 
Eada-nevali,  iii.  262, 
Kada-nivali,  iii.  262. 
Kada-para,  iii.  163. 
Kada-tulasi,  iii.  86. 
Kada-uddhu,  i.  491. 
Kadahogesappu,  ii.  322. 
Eadalai,  i.  486. 
Eadalai-kadi,  i.  486. 
Eadalaya,  i.  430. 
EadaU,  i.  486,  iii.  443. 
Eadal-pala,  ii.  641. 
Kadalj,  ii.  379. 
Kadamb,  ii.  169. 
Eadamba,  ii.  169. 
Kadamb^,  ii.  1  i9. 
Kadamik,  ii.l7. 
Kadapum,  ii.  17. 
Eadar,  iii.  636. 
Eadarishina,  iii.  396. 
Eadat-rengaj,  iii.  620. 
Kadavala-mara,  ii.  169^ 
Eadavanohi,  ii.  79. 
Eaddlashinge,  ii.  60» 
Eadhab,i.  187. 
Eadi,  iii.  636. 
Eadige-garaga,  iii.  266. 
Eadim-el-bint,  ii.  267. 
ICadishe,  iii.  269. 
Eadoo-para,  ii.  319. 
Eadu — nee  Earn. 
Eadu-cai-pu,  ii.  3. 
Eadv-dorka,  ii.  80. 
^adn-indarjau,  ii.  392. 
Eadu- jingo,  xi.  241. 
]S:adu-kaYat]i,  i.  J48. 
Eadu-kbajur,  i.  332. 
Eadu-siroia,  it.  80. 
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Kadugu,  i.  123. 
Kaduk-kaa,  ii.  1. 
Eadama,  i.  119. 
Kadnnugge)  i.  430. 
KadTa-gokhm,  iii.  34. 
Eadva-]amara,  ii.  262. 
Kadvi-ghisodi,  ii.  81. 
Kadvo-indarjau,  ii.  892. 
Kadvo-jiriy  ii.  241, 
Ksempferia  Oalanga,  iii.  414. 
„  rotunda,  iii.  416. 

Eleempferid,  iii.  439. 
Ksempferide,  iii.  439. 
Kaf-A^esha,  i.  117. 
Kaf-Maryam,  i.  117,  iii.  76. 
Kaf-el-hasar,  iii.  626. 
Kaf-i-Adam,  ii.  804. 
Kafniis,  i.  116. 
Ejifri-mirch,  ii.  563. 
Kafur,  iii.  200. 
Eaghazi-limbn,  i.  278. 
Eagli,  i.  667. 
£ah-i-Maka    {Syn.    for   Idkhir),  iii. 

663. 
Eahu,  ii.  11,  313. 
Kahvak  ii.  216. 
Eai-dai-bi,  ii.  252; 
Kaidaryamu,  iii.  365. 
Kaighaman,  i.  322. 
Eaikahan,  i.  322. 
Eaikahr,  i.  196. 
Kaipajira,  ii.  103. 
Eaiphal,  iii.  366. 
Eaisum,  ii.  272. 

Kaita  or  Kaitha,  ii.  686|  iii.  636. 
E^aita-chakka,  iii.  607. 
Eaivishi-ilai»  ii.  266. 
Kaiyappudai-tailam,  ii.  23. 
Kaj,  i.  46. 
Eaiali,  i.  469. 
Kajar-vel,  i.  470. 
Kajit,  iii.  41. 
Kxjra,  ii.  458. 
KaJQ,  i.  385. 
Eajnr,  iii.  620. 
Kakajangha,  i.  366. 
Kakumachi,  ii.  649. 
Eakamari,  i.  60. 
Eakamata,  ii.  640. 
Eakapalam,  ii.  70. 
Kakaphala,  i.  60. 
Eakatoddali,  i.  260. 
Eakatuodi,  ii  427. 
Eakacha,  i.  497. 
Kakftdia,  ii.  364. 
Eakala,  i.  268. 
Kakanah,  ii.  660. 
Kakar-siDgi,  i.  374. 
Eakara-ohettu,  ii.  78. 


Eakara-shingfi,  i.  374. 

Eakhan,  ii.  380. 

Eakhanela  {Syn.  for  oil  of  S.  oleoides), 

ii.  380. 
EakkaDan-kodi,  i.  459. 
Eakkata-ahingi,  i.  374. 
Eakkay-koUi-yirai,  i.  60. 
Eakke-kayi,  i.  611. 
Kakkola,  i.  268. 
Eakkolaka,  i.  268. 
Kakmachi,  ii.  649. 
Eakmari,  i.  60. 
Eaknaj,  ii.  660,  661,  669. 
Eakaaj-el-manouni,  ii.  666* 
Eako-dmnbara,  iii.  346. 
Eakphal,  i.  60. 
Eakra-sisgfi,  i.  374. 
Eakra-sringi,  i.  374. 
Eakria-gond,  i.  464. 
Eakrol,  ii.  77. 
Eakronda,  ii.  252. 
Eakui  oil,  iii.  278. 
Eakulah,  iii.  428. 
Eakulah-i-kibar    or    Hil-bawa,    iii* 

436. 
Kakulak  (Arabic   Syn,  for  L.^  temu- 

lentaxn),  iii.  682. 
Eakati,  iii.  116. 
Eala,  ii.  628,  iii.  448. 
Eala-adolsa,  iii.  49. 
Eala-ala,  iii.  423. 
Eala-bikh,  iii.  400. 
Eala-bol,  iii.  467. 
Eala-damar,  i.  319. 
Eala-dana,  ii.  630. 
Eala-dhatura,  ii.  686» 
Eala-drakh,  i.  361. 
Eala- jam,  ii.  26. 
Eala-jira,  i.  28. 
Eala-kadva,  ii.  193. 
Eala-khajar~f^  Eadu-khajnr. 
Eala-kirait  or  kirayat,  iii.  47. 
Kala-kiira  or  kuda,  ii.  397. 
Eala-lavi,  iii.  480. 
Eala-meshi,  ii.  628. 
Eala-nagkesar,  iii.  210. 
Eala-pama,  ii.  628. 
Eala-til,  ii.  269. 
Eala-vala,  i.  224. 
Ealabanda,  iii.  467. 
Kalabash,  iii.  24. 
Ealaippai-kizhanga,  iii.  480. 
Ealaka,  ii.  419,  iii.  686. 
Ealamb,  ii.  169. 
EalambkMhri,  i.  47. 
Ealamb-ki-jar,  i.  47. 
Ealamba,  ii.  169. 
„        ver,  i.  47. 
„        vera,  i.  47. 
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Kalambak,  iii.  219. 
Kalambaka,  ii.  171. 
Kalambi,  ii.  540. 
Kalanchoe  laciniata,  i.  090. 

,,         spathulata,  i.  690. 
Kalaigrnra,  ii.  370. 
Kalapu,  iii.  627. 
Kalara,  ii.  255. 
Kalarra,  ii.  380. 
Kalavi,  iii.  480. 
Kalavi-ksya,  ii.  419. 
Kaidera  fiush,  iii.  535. 
Kale-iire,  i.  28. 
Kalfah,  iii.  204,  208. 
Kalgori,  iii.  20. 
Kalgroru,  iii.  20. 

Kali-beli-panna-maraTara,  iii.  625. 
Kali-haldi,  iii.  403. 
K%li-hari,  iii.  480. 
Kali-jiri,  ii.  241. 
Eali-kari)  iii.  480, 
Kali-kaaghi,  i.  208. 
Elali-kasoiidi,  i.  521. 
Kali-kutki,  iii.  11. 
Eali-mirach,  iii.  166. 
Kali-miri,  iii.  166. 
Kali-musli,  iii.  462. 
Kali-pandaUi  iii.  625. 
Ealinga,  ii.  392. 
Ealingada,  ii.  63^ 
Kalian,  iii.  126. 
Kalivasu,  iii.  130. 
Kalijana-xnnrugga,  i.  451. 
Kalkas    {Arabic    Sj/n»    for    Alocaaia 

Indica),  iii.  544. 
Eal-kasonda,  i.  521. 
Kallasabatra-sige,  ii.  197. 
Kalli,  iii.  252. 
Kolli-Kombu,  iii.  252. 
Eallnrivi,  ii.  37. 
EallQr-Yanchi,  ii.  37. 
Kalmeg,  iii.  46. 
Ealmi-sak,  ii.  540. 
Kalnaru,  i.  590. 
Kalo-miri,  iii.  166. 
Kalonji,  i.  23. 
Kalpasi,  iii.  627. 
Kalpert,  ii.  72. 
Kalru,  i.  228. 
Ealsunda,  iii.  43. 
Kal-umar,  iii.  346. 
Kalun-jirun,  ii.  119. 
Kamach,  i.  447. 
Kamafitufl,  ii.  255. 
Kamagii,  iii.  522. 
Eamakshi,  iii.  449. 
Eamal,  i.  71. 

„       kakri,  i.  72. 

„       phul,  ii.  510. 


EamaTa,  i.  71,  iii.  296. 
Kamala-ni-mala,  i.  55. 
Kamalata,  ii.  540. 
Kamanchi-chetta,  ii.  549. 
Kamappu,  iii.  383. 
Kamarkas,  i.  454,  iii.  89. 
Kaxnazarijas,  ii.  257,  iii.  125. 
Kambhari,  iii.  70. 
Kamboja,  iii.  264. 
Kambu-malini,  ii.  516. 
Kambn-pusbpi,  ii.  516. 
Kamela-mavu,  iii.  296. 
Eamila,  iii.  296. 
Eamini,  i.  265. 
Kaminpulai,  iii.  138. 
Kamkam,  ii.  370. 
Eam-kasturi,  iii.  83. 
Kamla-nebn,  i.  270. 
Eamobi,  iii.  264. 
Kamohi-jo-chodo,  ii.  264, 
Eamohi-jo-pnn,  iii.  264. 
Eampilla,  iii.  296. 
Kamraj,  i.  365. 
Elamrup,  iii.  345. 
Eamngu,  iii.  522. 
Eammi,  ii.  114. 
Kamun-t-Farsi,  ii.  114. 
Eamun-i-Elirmani,  ii.  114. 
Kamun-i-muluki,  ii.  117. 
Kamun-i-Nabti,  ii.  114. 
Kamuni,  ii.  549. 
EamiiB,  iii.  375. 
Kana,  iii.  176. 
Eana-mula,  iii.  178. 
Kanab,  iii.  323. 
Kanakbira,  iii.  323. 
Kanakaia,  i.  366. 
Kanakapbala,  iii.  281. 
Eanbher,  iii.  394. 
Eanako,  iii.  281. 
Kanakchampa,  i.  233. 
Kanana-eranda,  iii.  274. 
Kanang-karai,  iii.  509. 
Eanapa,  ii.  17. 
Kanapa-tige,  i.  365. 
Kanaphata,  i.  366. 
Eanari,  i.  320. 
Eanari,  i.  320.   * 
Eanbil,  iii.  297. 
Ranch,  i.  260. 
KancHa,  iii.  319. 
Kanchana,  i.  536. 
EiknchaDara,  ii.  536. 
KAncbara,  iii.  509. 
Eiuichari,  ii.  322. 
Kanohata,  iii.  509. 
Ea,ncbava-ela,  iii .  3 1 9 . 
Eancbavu-pala,  iii.  319. 
^  Kancbava-vitta,  iii.  319, 
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Kanohi,  li.  549,  iii.  294. 
Kanchi-chettu,  ii.  549. 
Kanchi-vala,  i.  536. 
Kanchkiiri,  iii.  313. 
Kanchnki,  ii.  566. 
Kanchuri,  iii.  313. 
Kand,  iii.  593. 
Kanda,  ui.  476,  545. 
Kandabari-hiog,  ii.  151. 
Kandal,  ii.  156. 
Kandamani,  iii.  449. 
Kandamurgarittam,  iii.  504. 
Kandan-kattiri,  ii.  557. 
Kandarola-mara,  i.  213. 
Kande— «<r«  Kanda. 
Kandel,  i.  499. 
Kandelia  Bheedii,  i.  499. 
Kandir  yak,  iii.  325. 
Kandul,  i.  228,  iii.  356. 
Kangar-i-safed,  ii.  306. 
Kangrar-khar,  iii.  143. 
Kanghi,  i.  207. 
Kanguni,  iT  344. 
Kaniar,  i.  333. 
Kanir,  ii.  398. 
Kanigila,  ii.  398. 
Kanjalkama,  i.  170. 
Kanjiram-eitthal,  iii.  231. 
Kanjiyal,  iii.  444. 
Kankahar,  i.  322. 
Kaokir,  i.  319. 
Kanki,  ii.  367. 
Kankol,  iii.  180. 
Kankola,  iii.  180. 
Kankra,  ii.  211. 
Kanna,  ii.  509. 
Kankuti,  i.  523. 
Kanni  elam,  iii.  433. 
Kannirakkuru,  ii.  458. 
Kanocha,  iii.  265. 
Kanphal,  ii.  315. 
Kanphuti,  i.  131,  366. 
Kanta-bharanni,  iii.  68. 
Kanta-gTirkamaiy  ii.  384. 
Kantaiati,  iii.  43. 
Kantakara,  ii.  557. 
Kantakaii,  ii.  557. 
Kantakarya-valeha,  ii.  558. 
KantakiDi,  ii.  557. 
Kantanatia,  iii.  138. 
Kantashelio,  iii.  43. 
Kantawaras,  ii.  308. 
Kantaka-drnma,  i.  215. 
Kantaka-pattra,  iii.  468. 
Kantalo-dambho,  iii.  138. 
Kantam-kattiri,  ii.  557. 
Kante-dhotara,  ii.  585. 
Kante-hasan,  iii.  268. 


Ejuite-kangi    {Syn,    for    Dioflcorea 

aculeata),  iii.  551. 
Kante-inath,  iii.  138. 
Kante-ringani,  ii.  557« 
Kanturiynn,  i.  157. 
Kanuga  chettu,  i.  468. . 
Kanva],  i.  71. 
Kanwel,  iii.  464. 
Kanyaka,  iii.  468. 
Kapala,  iii.  296. 
Kapas,  i.  2J5. 
Eapata,  i.  207. 
Kafur,  iii.  200. 

Kaon-leang-keangts^e,  iii.  441. 
Kapikachcho,  i.  448. 
Kapi  priya,  i.  282. 
Kapi-tana,  i.  562. 
Kapittha,  i.  282. 
Kapila,  iii.  2^6,  300. 

„     pod,  iii.  296. 
Kapili,  iii.  ?00. 
Kapita,  iii.  296. 
Kapli,  iii.  296. 
Kapnop,  i.  115, 
Kapok  cake,  i.  217. 
Kapota-varai,  iii.  428. 
Kappal-melaka,  ii.  563. 
Kapur,  i.  198,  iii.  200. 
Kapnr-bhendi   (Si/n.  for    Nareg^mia 

alata),  i.  333. 
Kapur-kachri,  iii.  414,  417. 
Kapur-madbura,  iii.  138. 
Kapur-pbuti,  iii.  138. 
Kapura,  i.  198,  iii.  200. 
Kapura-kachali,  iii.  417. 
Kapiirli,  iii.  92. 
Kar,  ii.  308. 
Kara— *<•*  Karvi. 
Karabi,  ii.  398. 
Karachura,  iii.  399. 
Karafs,  ii.  122. 
Karafs-el-jibali,  ii.  139. 
Karabata,  iii.  295. 
Karai,  i.  228. 
Karai-cbeddi,  ii.  210. 
Karai -gond,  i.  228. 
Karaila.  i.  132. 
Karak,  1. 135. 
Karakarbuda,  iii.  346. 
Karakkaya,  ii.  1. 
Karala,  ii.  78. 
Karala-gida,  iii.  301. 
Karalvekam,  iii.  159. 
Karalye,  if.  241. 
Karam,  i.306,  ii.  171  . 
Karamada,  ii.  419. 
Karamardaka,  ii.  419. 
Karamcha,  ii.  4i9. 
Karandhis,  i.  53. 
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Earanfal,  ii.  21. 
Earanfal-i-bustani,  iii.  90. 
Earanj,  i.  468. 

n       oil,  i.  470. 
Karanja,  L  468. 
Karankvsa,  iii.  662. 
Karantoli,  ii.  76. 
Karata-pida,  ii.  413. 
Earannda,  ii.  419. 
Karavanda,  ii.  4L9. 
Karavella,  ii.  79. 
Earavira,  ii.  398. 
Karavi-valli,  ii.  89. 
Karavu-badam,  i.  663. 
Karawiyaor  Karuya,  ii.l20. 
Karawija-i-daahti   (Tenian   Sjfn,  for 

C.  macalatum),  ii.  110. 
Karaz,  i.  642. 
Kardi,  ii.  308. 
Kare,  ii.  207,  iii.  79. 
Earekai,  ii.  419. 
Earela,  ii.  78. 
Eare-Iakki,  iii.  73. 
Earela-toria,  ii.  80. 
Earellu,  iii.  26. 
Earerua,  ii.  469. 
Earesha-langanni,  ii.  266. 
Earfiynn,  iii.  180. 
Earhi-nimb,  i.  262. 
Eari,  iji.  79,  80,  380. 
Elari-bauta,  ii.  446. 
Eari-bevu,  i.  262. 
Earigu,  ii.  683. 
Earihari~«^«  Ealihari. 
Earijali,  i.  666. 
Earijinange,  i.  474. 
Eari-jirigi,  L  28. 
Earimpa,  iii.  692. 
Earinda— «^  Earannda. 
Earinga,  ii.  107. 
Earinghota,  i.  293. 
Earin  Njoti,  i.  294. 
Earintoomba,  iii.  122* 
Earipippali,  iii.  643. 
Earira,  i.  136. 
Earit,  ii.  66. 
Eariumbu,  ii.  424. 
Earivana,  ii.  107. 
Earivembu-maram,  i.  319. 
Eariyepa-chettu,  i.  262. 
Eariya-polam,  iii.  467. 
Eariz,  iii.  41. 
Earkani,  i.  364. 
Earakataka,  ii.  77. 
Earkata-sringi,  i.  374. 
Earkol,  ii.  380. 
Earkom,  iii.  464. 
Earkora — tee  Sonkanu. 
Earlingen,  ii.  89. 


Earmat-el-baida-fM  Hal-el-kilkfl. 

Earmikara,  i.  71. 

Eamasphota,  i.  366. 

Earnikara,  i.  233. 

Earnike,  i.  469. 

Earodio,  i.  366. 

Earonda,  ii.  419. 

Earonta,  iii.  34. 

Earonjha,  ii.  121. 

Earpas,  i.  226. 

Ejirpasamu,  i;  226. 

Earpasi,  i.  226. 

Earpo-kariahi,  i.  412. 

Earpor,  iii.  7,  200. 

Earpura,  iii.  200. 

Earpura-kaohali    or      Eapur-kachri, 

iii.  417. 
Earpura-yalli,  iii.  92. 
Earporam,  iii.  200. 
Karpushpu,  iii.  426. 
Earrapu-damar,  i.  319. 
Earsanah,  ii.  646. 
Earn,  ii.  610. 
Eani-badam,  i.  663. 
Earu-bhopala,  ii.  67. 
Earu-bogi-vittulu,  i.  412. 
Earu-parval,  ii.  73. 
Eam-pogaku,  ii.  266. 
Eam-yappu,  ii.  20. 
Earu-veppilai,  i.  262. 
Earu-wageti,  i.  268. 
Earmnbu,  iii.  692. 
Eamna,  i.  269,  iii.  646. 
Eanmkanam,  i.  623. 
Eanm-ahiragam,  i.  28. 
Earva-badam,  i.  663. 
Earva-bhopala,  ii.  67. 
Earva-inditfjaa,  ii.  392. 
Earran,  ii.  183. 
Earvi  or  Earwi,  i.  60. 
Earwat,  iii.  846. 
Earwaya — see  Earawiya. 
Earwi  or  Earvi,  i.  60. 
Earwi-nai,  ii.  90. 
Earwi- tumbi,  ii.  67. 
Earwi-turai,  ii.  80. 
Earwi-wageti,  i.  208. 
Easab-ed-darira,  ii.  612,  iii.  539. 
Easagbini  {Sana.  8jfn.  for  Barhanta), 

iii.  313. 
Easalu^  iii.  644. 
Easai,  iii.  573. 
Easai-bij   (Bombay    5|fff.    for     Ooix 

lacryma),  iii.  673. 
Easamarda,  i.  620. 
Eash  {Sytn.  for  Ensa),  iii.  576. 
Eaftbamarain,  ii.  86. 
Eaahab-ee-Sini,  iii  501. 
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Kashsppn-vadam-lcoitait  U  60d« 

Ejishfa,  i.  296. 

ICashim,  i.  583. 

Kashkas^  i.  73. 

Kaahkash-i-mansur,  i.  108. 

EAshmira,  ii.  296. 

Kasluniri-banafshahi  i.  141* 

Kashshing,  i.  287. 

Kashtha  kadali,  iii.  460, 

Easiru,  iii.  665. 

Kasisa,  i.  118. 

Xasni,  ii.  311. 

Easonda,  L  620. 

Kasondi,  i.  620. 

Xasoos,  ii.  547« 

Kasrat-el-azlaa,  iii.  128« 

Kasrike,  iii.  367. 

Kassar,  i.  366. 

Kassu,  i.  670. 

Kaatula,  iii.  47. 

Kasturi-arishina,  iii.  396. 

Easturi-bhenda-che-bij,  i.  209, 

Kastori-bhenda-viitnlQ,  i.  209. 

Kasturi-dana,  i.  209. 

Kasturi-manjal,  iii.  396. 

Kasturi-pasupa,  iii.  396. 

Easus,  ii.  648. 

Katad,  i.  480. 

Katai  {St/n.  for  Eantakari),  ii.  667, 

Katak,  ii.  506. 

Katak-kalH,  iii.  264« 

Kataka,  u.  606. 

Eatalati,  iii.  136. 

Katal-teima,  iii.  620, 

Katampam,  ii.  264. 

Eatampu,  ii.  264. 

Katarali,  ii.  410. 

Katera,  i.  684. 

Eatfit,  ii.  627. 

Kat-gular,  iii.  346. 

Katgamnrgam-netorii  iii.  604, 

Kath,  i.  557,  ii.  172. 

Katha,  i.  667,  ii.  172. 

Katha-champa,  i.  233. 

Eatha-el-himar,  ii.  96, 

Kathal  (Sp/n,  for  ArtooarpuB  integri- 

folia),  iii.  356. 
Kathbel,i.  281. 
Kathbol,  i.  559. 
Kathii'-el-rakab,  iii.  143. 
Kathira,  i.  161. 
Katho,  i.  567. 
Katidans,  iii.  428, 
Eat-ili-micham,  i.  266. 
Katir-el-dam  {Arabic  Sjfn,  for  Dragon's 

blood),  iii.  632. 
E^Hra,  i.  479. 
Eatira-i-Hindi,  i.  151, 
Eatir-ed-dam,  iii.  606, 


Eatkaleja,  i.  964. 

Eatkaranj,  i.  496. 

Eatki,  iii.  10. 

Eat-kumbla|iii.  294, 

Eatlata,  i.  236, 

Eatle*tige,  i.  67. 

Eat-monmgi,  i,  430. 

Eatnim,  i.  262, 

Eatori,  i.  53. 

Eaton-kaida-marayaray|ui.  388, 

Eaton-theka-maraTaka,  iii.  888, 

Kalpbal,  iii.  366. 

Eatrabnnga,  iii.  163. 

Eatri,  iiL  76. 

Eatri-indrayan,  ii.  96, 

Eatr-makkeh,  iii.  506, 

Eatruvazhe ,  iii.  467, 

Eatsareya,  iii.  43. 

Eattagiri,  iii.  163. 

Eattai-jati,  ii.  681. 

Eatta-kamba,  i.  657,  ii.  172, 

Eattali-papas,  ii.  99. 

Eatta-manakku,  iii.  274, 

Eatta  or  Eatha,  i.  567. 

Kattathi,  i.  637. 

Eatta- vanakka,  iii.  274,   . 

Eattimandu,  iii.  266, 

Eattrina  {Sans.  Syn.  for  Andropogom 

Schcenantlms),  iii.  657. 
Eattu  or  Eatu-alandu,  i.  491, 
Eattu-badra,  iii.  421. 
Eattn-bula,  iii.  449. 
Elattu-granthi,  ui.  178, 
Eatta-illupai,  ii.  856. 
Eattu-irki,  iii.  37. 
Eattu-kapel,  iii.  493. 
Eattu-kasturi,  i.  209. 
•Eattu-kodi,  i.  67. 
Eattn-kol,  i.  623. 
Eattn-mallangi,  ii.  256, 
Eattu-mannal,  iii.  396,  426. 
Eatta-mannar — see  Eattn-mannftl. 
Eattu-nimbe-gida,  i.  2G6. 
Kattu-narinniJ,  iii.  34. 
Eattu-niruri,  iii.  264. 
Eattu-pepudal,  ii.  73, 
Eattu-popillay,  ii.  322. 
Eattu-rohini  or  Eatulm-rogam,  m.  10. 
Eatta-ahiragam,  ii.  241. 
Eattu 'tninatti,  ii.  66. 
Eattu. tninbi,  ii.  68, 
Eattu-tuttuva,  iii.  85. 
Eattulli,  iii.  476. 
Eatuka-kola,  iii.  180. 
Eatuka-valli,  ii.  469. 
Katuku^rogani.  iii.  10. 
Eatuku-roni,  iii.  10. 
Eatumbhi,  i.  344, 
Eatvel,  ii.  66, 
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Eau-kan,  H.  264. 

Eaimdal,  ii.  70. 

KauiiU>  iii.  507. 

Eaunphal  (St/n.  for  Trad«0cant&a  azill* 

aria),  iii.  610. 
Eaiir  (Funjab  Syn.  for  Eatki)»  iii.  10. 
Eaoreya,  ii.  391. 
Eavacula,  ii.  49. 
Eayadoriy  ii.  92. 
Karale-che-dole,  ii.  92. 
Kavali,  i.  228,  ii.  460. 
Eavath  or  Ejtvith,  i.  281. 
Eayatha  or  Kavltha,  i.  281. 
Kayathenthiy  i.  469. 
^Kayam,  ii.  141,  M7- 
Kayaphala,  iii.  355, 
Kayapati-che-tel,  ii.  23. 
Kayaputi  ka-tel,  ii.  23. 
Kajoo-oorb,  iii.  252. 
Kaypati-xiu-tel,  ii.  23. 
Kazhzr-sldkkay;,  i.  496. 
Eazneh-i-dashti    (Fertian     Syn,    for 

Khori),  iii.  562. 
Kedang^y  i.  474r 
Kee— «MEi. 
Kekku-virai,  ii.'lW. 
Kekka-vittulu,  ii.  119. 
Kekkimi  oil,  iii.  278. 
Kela,  iii.  443. 
Kela-muaali,  iii.  462. 
Keli-kadam,  ii.  171. 
Kema,  ii.  143. 
Eema-i^asp,  ii,  15^, 
KempiL-gandha-ohekke,  i.  462. 
Kempu-ahibe-haxmu,  ii.  30. 
Eemuka,  iii.  427. 
Kenjige,  i.  506. 
Kena,  iii.  509. 
Kennegiluy  i.  412. 
Keora,  ill.  536. 
Keore-ka-mul,  iii;  451. 
Keri,  i.  382. 
Kemi,  ii.  364. 
Kesar,  iii.  464. 
Kesar-boadi,  i.  150. 
Eesar-ki-roti     (Syn,      for     Persiaii 

saffron),  iii.  458, 
Eesara,  ii.  362. 
Kesaraja,  ii.  266. 
Eesari,  i.  347,  iii.  452. 
Kesri,  i.  150,  iii.  148. 
Kesnria,  ii.  266. 
Ketaka,  iii.  535. 
Eetmie  acide,  i.  212. 

,       k  fenilles  de  chauTre,  i.  213. 
M      Ambrette,  i.  209. 
ff      comestible,  i.  210. 
, ,      de  Cochui-Ghine,  i.  204. 
Ken,  iii.  427. 


EoTada,  111.  585. 
Eleyani^  L  232. 
Keya,  iii.  535. 
Ehadaki-rasna,  ill.  894, 
Khadira,  i.  557. 
Khadiri,i.  538. 
Ehaya  naga,  iu.  480. 
Ehair,  i.  559. 
SSiair-buya  {8yn,    for 

mom),  iii.  429. 
Ehair-ohampa,  ii.  421. 
Ehair-sar,  i.  558. 
Ebairya,  i.  511. 
Ehaja,  iii.  268. 
Khajgoli-che-yel,  i.  365. 
EhajkolU,  iii.  813. 
Ehakar,  i.  454. 
Khakar-no-gond,  i.  454* 
Khak8hi,i.  121. 
Ebalbani,  ii.  153. 
Kbama,  iii.  369. 
EZhamjaria^  ii.  569. 
Ehanda,  iii.  369,  593. 
Ehanda-knsmandaka,  ii.  69 
Ehanderos,  iji.  580. 
Khandesh  opinm,  i.  89. 
Khandyel,  i.  355. 
Ehanik-el-namir,  i.  12. 
Khanik-el-zeib,  i.  IK 
Ehanno  oil,  iii.  378. 
Ehappar-kadu,  ii.  456. 
Elhapra,  iii.  130. 
Khar-i-buz,  i.  418. 
Khar-i-khasak,  ii.  26S* 
Khar-i-ahutr,  i.  418. 
Khar-i-suhuk,  ii.  263. 
Ehara-pisteh,  i.  380. 
Kharaka,  iii.  268. 
Eharaki-rasna,  ii.  437. 
Ehar-brahmi,  ii.  107, 
Ehardal,i.  124,  u.  382. 
Ehardi,  ii.  545. 
Ehargas,  iii.  346. 
Ehank,  iii.  520. 
Ehariara,  iii.  520. 
Ehark,u.  431. 
Ehar-kushta,  ii.  60. 
Elharoti,  iii.  346. 
Ehaipat,i.  319. 
Eharsan,  i.  401, 
Eharsing,  iii.  23. 
Eharya^  iii.  346. 
Eharya-yattra,  iii.  125. 
Ehaiya,  iii.  504. 
Eliarzabrah,  ii.  399. 
Ehasak,  i.  244. 
Ehasak-danah.  ii.  308. 
Ehashabi,  iii.  505. 

KTiMiilikliaA — «^  m^oAl^^fL, 
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KluuikhAS,  i.  73,  iii.  671. 

KTiaHkha8«i«numgqr»  i.  108. 

Khaas,  iii.  571. 

Khaas-el-himar,  ii.  524« 

Khatkhati,  i.  238. 

Khatumbro,  i.  366. 

Khavi,  iii.  662. 

Khaya-i-ibliB,  i.  497. 

Khee-khowa,  ii.  319. 

Ehera-baval,  i.  667. 

Khera-chapha,  ii.  491. 

Khenal,  i.  ^68. 

Eheaari,  i.  439. 

Khet-papra  or  papada,  ii  197. 

Khi-bramni«  ii.  107. 

Khilal,  iii.  366. 

IDulaf-^-Balkhi     (Fenian    Sffn.    lor 

Salix  caprea),^  iii.  866. 
EHLal-i-iKhalil,  ii.  133. 
Kbilal-el-mamiin,  iii.  663. 
Khlnjak,  i.  377. 
Khip,  i.40i. 
Kbirkhejur,  ii.  364. 
Khirvaay  iii.  302. 
Khitmi,  i.  206. 
Kbitmii-kuohak,  i.  206. 
KbiTar-cbambar  or  sbambar,  i.  611. 
Kbiyar-i-kbar,  ii.  96. 
Kbobeil    (Arabic   Sun,   for   Braffon'a 

Uood),  iii.  632. 
Kboki,  ii.  8. 
KbokaU,  iii.  291. 
Ebo-maxiig,  iu.  816. 
Kbopra,  iii.  616. 
Eborasau  tbom,  i.  418. 
Kborasani-ajamo,  ii.  626. 
JCborasani-ajowaD,  ii.  110,  626. 
Eborasani-omami  iu  626. 
Eborasani-oya,  ii.  626. 
Eborasani-Tadakki,  ii.  626. 
Kborasani-yamam,  ii.  626. 
Eborasani-yatnAni,  ii.  626. 
Eborasani-yomanii  ii.  626. 
Eboreti,  iii.  346. 
Ebnbab,  i.  122. 
Ebubazi,  i.  204. 
Ebnbkalan,  i.  121. 
Ebulakbndi,  ii.  107. 
Elbnlanjan,  iii.  437. 
Ebnlkbol-dingala,  i.  400. 
Ebon-i-siyawaab,  iii.  606. 
EbnnBa,  iii.  479. 
Elbiiraflani — see  Eboraaaiu. 
Ebnrasli,  ii.  376. 
Ebnam-dam  (lereian  Syn,  for  Alpinis 

officinamm),  iii.  437. 
EbuBjna-utb-tbalab,  iii.  386. 
Eiasusi,  i.  116. 
Eiobobili-gaddtla,  iii.  399. 


Eicbobill-panda,  i.  268. 

Eicbobili-paabam,  i.  268. 

Eikar,  i.  667. 

Eilaipaik-kizbanga,  iii.  486. 

Eilal-el-mamim,  iii.  633. 

Eilam,  iii,  220. 

Eilan-ka-tel,  iu.  380. 

Eilayariy  iii.  483. 

Eil-dam — eee  Baanra. 

Eilkil  (Sf/n,  for  yariooB  dmga). 

Eil2,  iii.  211. 

Eimnl,  i.  393. 

Eina-kina,  ii.  176. 

Einar,  i.  360. 

EinbU,  iu.  297. 

Ein^'s  ciunin,  ii.  116. 

Eini,  iii.  136. 

Einic  aoid,  ii.  188. 

Einjal,  ii.  16. 

Einjalka,  i,  71. 

Einkini,  ii.  867»  649. 

Eixmab    (Arabic  8yn»  for  C.  Batiya), 

iii.  322. 
Einnatn,  iii.  302. 
Einneb,  ii.  l53. 
Eino,  i.  465,  637. 
Einoin,  i.  467. 
Einoyin,  ii.  876. 
Eirait,  ii.  611,  iu.  46. 
Eiramal,  i.  468. 
Eiramar,  iii.  163. 
Eirambu,  ii.  20.    \ 
Eiranelli-gida,  iii.  266. 
Eiiara,  iL  76. 
Kiratadi-taila,  ii.  612. 
Eirata-tikta,  u.  611. 
Eiratbi,  iii.  489. 
Eirayat,  ii.  611,  iii.  46. 
Eirbut,  ii.  64. 
-Eirobak,  ii.  627. 
Eirdamana,  ii.  UO. 
Eirfab,  iii.  204. 
Eirfat-ed-darsim«  iii.  204. 
Eiri-purandaa,  ii.  200. 
Eirishiyani,  iii.  366. 
EiTknndi,  iii.  274. 
Eiimala,  ii.  288. 
Eirmam-ajamo,  ii.  288. 
Eirmani-ova,  ii.  288. 
Eimi,  U.  210. 
Eirs-giyab,  ii.  136. 
Eirtana,  i.  470. 
EiryaU,i.  611. 
Eiryat,  iii.  46. 
Eishar-kimdiir,  i.  296. 
Eiabmisby  i.  367. 
Eishmiab-i-kawalijan,  iii.  227. 
Ei8biiiiab-kawili,iii.  227. 
Kiahnij,  ii.  130. 
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Kiaht-bar-kisht,  i.  232. 
Kitrana,  ii.  95. 
Kittale,  i.  269. 
Kivanch,  i.  447. 
Kiwachh,  i.  447. 
Kizba-nellif  iii.  266. 
Kizhkay-nelli,  iii.  16d. 
Kleeyerige  Boom,  ii.  619. 
Klimmend  kraaaoog,  ii.  503* 
Ejiikufi,  iL  308. 
Knot-grasH,  iii.  148. 
Koat-komal,  iii.  60. 
Kochaiy  i.  660. 
Kochilachi  |mlla,  iii.  610. 
Kochindai  iii.  476. 
Kochrik,  i.  46. 
Kodamuraka,  ii.  391. 
Kodasiga,  ii.  391. 
Kodasigina,  iii.  269. 
Kodava-porsh,  i.  338. 
Kodi-kakkatan-yirai>ii.  690* 
Kodi-murokkan,  i.  468. 
Kodi-palai,  ii.  444. 
Koditani,  iii.  316. 
Kodu-murakkan-bija,  ii.  392. 
Koenigin,  i.  266. 
Kohala,  ii.  68. 
Kohi- bhang,  ii.  631. 
Kobl-Farsi,  i.  477. 
Kobl-Elinnaiiiy  i.  477* 
Koiyely  iii.  76. 
Kokanii  i.  164. 
Kokam  butter,  i.  164. 
Kokam-cha-tel,  i.  164. 
Kokam  fruit,  i.  164. 
Kokanada,  i.  71. 

Kokilakaha,  iii.  36. 

Kokkita,  ii.  641. 

Kokoranj,  ii.  16. 

Kolatungamuste,  iii.  654» 

Kola-valika,  iii.  36. 

Kolavu,  i.  609. 

Eolojan,  i.  363. 

Koli-che-chutar,  iii  45^ 

Kolista,  iii.  36. 

Kolkanda,  iii.  476. 

Kolkapbnl,  ii.  406. 

KoUa,  i.  609. 

Kollay-cottaynellay,  iii.  70» 

Kolli-vittulu,  ii.  630. 

KoUu,  i.  489. 
*  Kolluk-kay-velai,  i.  416» 

Kolsunda,  iii.  36. 

Komal,  ii.  138. 

Komari,  iii.  467. 

Komri,  i.  506. 

Kon,  i.  479. 

Konda-amadam^  ill.  811. 

Xjo&da-gogu»  1. 161. 


Konda-iuTi,  iii.  847. 
Konda-kalava,  iii.  41ff. 
Konda-kaahinda,  i.  26&. 
Konda-tamara,  iii.  603» 
Konda-yepa,  i.  330. 
Kongles,  i.  218. 
£onnan,  i.  511* 
Komiari,  iii.  664. 
Konraik-kai,  i.  511. 
Kenya,  iii.  287. 
Koo— «e«  Ku. 
Koolaliya,  i.  430. 
Koopamayuee,  iii.  292. 
Kooroonthoo,  iii.  280. 
Korai,  iii.  652. 
Korakanda,  iii.  467. 
Korakapnli,  i.  168. 
Kora-miaddi,  iii.  268. 
Korangi,  iii.  428. 
Koran-tutti,  i.  208. 
Koraphad,  iii.  467. 
Korarimscardamomf  iii.  43il 
Koratti,  ii.  70. 
Koreta,  i.  206. 
Korinda,  ii.  419» 
Koriynn,  ii.  130. 
Kosbataki,  ii.  81. 
Koshta,  ii.  296. 
Koaimby  i.  370. 
Koain,  i.  673. 
Kost-kulijan,  iii.  44ft. 
Kotamalliy  ii.  129. 
Kotampan,  iii.  607. 
Kota-valli,  iii.  543. 
Kote,  iii.  287. 
Kotha,  i.  281. 
Kotha-gandhal,  ii.  214. 
Kothmir,  ii.  129. 
Kottai-mundiri,  i.  385. 
Kottak-karandai,  ii.  25T» 
Kottruk,  ii.  104. 
Kottumbari,  ii.  129.         • 
Kotu-veli,  ii.  329. 
Kountiri.  265. 
Eloura-sana,  ii.  256. 
Kouri-buti,  ii.  623. 
Koosso,  i.  571. 
Koyai,,ii.  86. 
Koyaria,i.  616. 
Koyidara,  i.  536^ 
Kowit^i.  281. 
Krachura,  iii.  899» 
Krade,  iu.  345* 
Kramuka,  iii.  22. 
Kriahna-cbura,  i.  606* 
Krishna-jiraka,  i.  28»  ii.  II9. 
Krishna^kamboji,  iii.  264» 
Kriahna-keli,  iii.  132; 
Kiialma-pbiUa*  iL  4 19.  ^ 
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Friftlma«'8ariva»  ii.  424. 

Krishna- tamara,  ill.  449. 

KJ8hetra-I>aTpata,  i.  69,  ii.  198. 

Kshetra-vakra,  i.  69. 

Kshira-champa,  ii.  421. 

Kshira-kakkoli,  i.  268. 

Kshira-kshaya,  ii.  467. 

Kahili,  ii.  364. 

Kshirini,  i.  457. 

E^shudrajg^nixnantha,  iii.  77. 

Kiia(  Tamt/ for  0.  angustifolia),  iii.  406. 

Kubar,  iii.  424. 

Kubja-prasarani-tai]a»  ii.  229. 

Kubo,  iii.  123. 

Knchaphala,  ii.  44. 

Kuchela,  ii.  459. 

Knchila,  ii.  458. 

Kuchila-lata,  ii.  602. 

Kuda,  ii.  391. 

Hoidari,  ii.  89. 

Kudrap-dukka,  i.  231. 

Kudumiria-wel|  i.  260* 

Kuhili,  i.  447. 

Kuhl,  iii.  605. 

Kugar-lata,  ii.  81. 

Kugar-vel,  ii.  81. 

Kukka-pala,  ii.  437. 

Kukkavamintai  i.  131* 

Kukronda,  ii.  252. 

Kukseem,  ii.  243. 

Kukshima,  iii.  4. 

Kuksnngh,  ii.  252. 

Kukubha,  ii.  11, 

Kukundara,  ii.  252. 

Kuknra-chura,  ii.  211. 

Kukkura-dru,  ii.  253. 

Kiakkur-chita,  iii.  211. 

Kulahala,  iii.  4. 

Kiilahpar,  ii.  143. 

Knlaka,  ii.  459. 

Kulanjana,  iii.  441.  ' 

Kulan-nn-phul,  iii.  123. 

Kulap-palai,  ii.  391. 

Kulappalai-virai,  ii,  392* 

Kulattha,  i.  489. 

Kulhari,  iii.  480. 

Kuli,  iii.  287. 

Knliakhara,  iii.  36. 

Kulijan,  iii.  437. 

Kulla-kith,  iii.  338. 

Kullepashi,  iii.  628. 

Knlthi,  i.  489. 

Knlu,  i.  228. 

Kulugolika,  iii.  36. 

Kmnara,  iii.  467. 

Ktunbai,  ii.  207. 

Kumbha,  ii,  19. 

Kumbha-phol,  iii.  123, 

Kiuabha>Toni»  iii.  123. 


Kumbhi,  ii.  19. 
Knnbhi-paki,'  iii.  356. 
Kumbhia,  ii.  12. 
Kuxnbuli,  ii.  68. 
Knmbuln,  iii,  70. 
Kmnkum,  iii:  453* 
Kumra,  ii.  68. 
Kumra-pindi,  iii.  138. 
Kumuda^  iii.  356. 
Kunar,  i.  350. 
Kmich>  iii.  573. 
Kunohaphala,  ii.  459. 
Kimohicka,  ii.  114. 
Kundel,  ii.  161. 
Kunderu,  i.  477. 
Kundur,  i.  295. 
Kondur-el-madahraj,  i.  296. 
Knndar-el-uiisa,  i.  296. 
Kmidur-el-zakar,  1.  296. 
Knndnri,  ii.  86. 
KuQduru,  i.  296, 
Kunjili^am,  i.  196. 
Kungxim-pn,  iii.  463. 
Knniad,  i.  477,  iii.  28. 
Kunkn,  i.  347. 
Kunkudu-ka^alu,  i.  368. 
Kunkoma,  iii.  453. 
Kontali,  ii.  95. 
Kiintiga,  ii.  442. 
Kupaimeni,  iii*  291. 
Kupanti,  ii.  561. 
Kupa-yeela,  ii.  424. 
Kupeiron,  iii.  553. 
Kupiln,  ii.  459. 
Kuppa-mani,  iii.  291. 
Kuppaichettu,  iii.  291. 
Kuppaimeni,  iii.  291. 
Kiippi,  iii.  291. 
Kurak,  i.  319. 
KoraohiUa,  ii.  469. 
Kurangaka,iii.  296. 
Kuranta,  iii.  43. 
Kiira\aka,  iii.  43. 
Kurcha-sekh-ara,  iii.  614. 
Kurchi,  ii.  391. 
Kurdn,  iii.  139. 
Kurfah,  i.  158. 
Kurfus,  i,  225. 
Kurkha,  iii.  92. 
Kurki,  ii.  427. 
Kurkur-jihwa,  i.  364. 
Komah,  iii.  41. 
Knrpa,  ii.  85. 
Kurti,  iii.  287,  400. 
Kurachitta,  ii.  469. 
Knru  Chuntz,  i.  236. 
Kuru-el-asafir,  iii,  142. 
Kimi-khajur,  i.  332. 
Kum-Vutki,  iii.  ID. 
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IVDIX, 


Knra-mnlaka,  iii.  166. 

Knmpale,  iii.  272. 

Karavaka,  iii.  43. 

Kuraveylam,  i.  656. 

Kuravingi,  ii.  527. 

KuraYTandadawani  ii.  69, 

Kummba,  iii.  123. 

Kummiai  ii.  419. 

Kurapu-maruta-manun,  ii.  16. 

Kurtmn,  ii.  808. 

KwmjtL^iee  KaxKWj%* 

Kuaa,  iii.  575. 

Knaar,  i.  319. 

■Kuaayehelai  iii.  693. 

KushmancLa,  ii.  68. 

Kushta,  ii.  296. 

Kuahta-patali,  iii.  20. 

Kuahamba,  ii.  308. 

Knahnth  or  Kushootli,  i.  475,  ii.  547. 

Kuat-ei-bahri,  ii.  297,  iii.  451. 

Ku8t-el-hala,  ii.  298,  iii.  451. 

KTut'i-Bhami,  ii.  259. 

Kust-i-ahirin,  ii.  298. 

Knst-i-talkh,  ii.  298. 

Kusthnmbaii,  U.  129. 

Knfium,  ii.  308. 

Knaomba,  ii.  308. 

KuBumbe,  ii.  308. 

KTUumbha,  ii.  308. 

Kut,  ii.  296,  300. 

„    mitha,  ii.  800. 
Kutaila,  i.  110. 
Kntaiajii.  392. 
Entaiariflhta,  ii.  892. 
Kutakan,  ii.  107. 
Kntaki,  iii.  4,  10. 
Eutarona,  ii.  527. 
Eutchoo,  iii.  404. 
Eutherai-kolapadi,  ii.  536. 
Enthekar,  i.  411. 
Entki,  iii.  10. 
Euttra,  iii.  7. 
Euttnn,  i.  125. 
Euyali,  ii.  68. 
Euvara,  iii.  424,  467. 
Enzbora,  ii.  130. 
Ewei,  iii.  204. 
Eyadage,  iii.  535. 
Eydia  oalydna,  i.'  228. 
Ejllingia  monocephala,  i.  21,  iii.  556. 
,1        triceps,  iii.  556. 


Labiatse,  iii.  83. 
Labidat-el-baida,  iii.  1. 
Lactnca  Heyneana,  ii.  319. 

„        Bcariola,  ii.  313. 
Laotucarimn,  ii.  314. 
Lactado  add,  ii.  315. 


Laotadn,  ii.  314. 

Lactnoone,  ii.  314. 

Ladies'  onook,  i.  80. 

Lagenandra  toxioaria,  i.  10,  iii.  648. 

Lagenaria  yulgaiia,  ii.  67. 

Laggera  aurita,  ii.  255. 

Laghu-khatai,  ii.  557. 

Lagondium,  iii.  74. 

Lahana-gokhra,  i,  248. 

Lihan-ldbari-naiTel,  iii.  76. 

Laban-nayeti,  iii  250. 

Labsan,  iii.  488. 

Lai,  i.  477. 

Laiteron,  ii.  319. 

Laitue,  ii.  313. 

Laja,  iii.  602. 

Lajak,  i.  538. 

Lajaln,  i.  247,  538. 

Lain,  i.  247,  538. 

Lakki,  iii.  73. 

Lakri-pagbanbed  or  paahanbed,  1.  585. 

Lakri-rewand-Ghini,  iii.  153. 

Laksbamana,  ii.  581. 

Lakshatara,  i.  455. 

Laksbmi-deyatya,  ii.  562. 

Lal-ambari,  i.  212. 

Lal-babman,  ii.  304. 

Lal-bberenda,  iii.  272. 

Lal-bbm-amla,  iii.  266. 

Lal-bbui-atala,  iii.  266. 

Lal-bon-lavan^,  ii.  49. 

Lal-ohandan,  i.  462. 

Lal-obita,  ii.  329. 

Lal-cbitra,  ii.  329. 

Lal-cbitrak,  ii.  329. 

Lal-^acbi-plud,  ii.  80. 

Lai- jam,  ii.  80. 

Lal-indrayan,  ii.  70. 

Lal-miraob  or  miitsb,  ii.  563. 

Lal-morich,  ii.  563. 

Lal-safri-am,  ii.  30. 

Lallemantda  Bojlaana,  iii.  90. 

Lalo,  i.  220. 

Lamajjaka,  iii.  562. 

Laminaria  saocbaiina,  iii.  641. 

Lamiak,  iii.  562. 

Lamkaaa,  iii.  268. 

Lampooyang,  iii.  401. 

Lompourde,  ii.  262. 

Lampradifleniiim  nucrooephalom, 

ii.  244. 
Lampnium,  iii.  401. 
Lang,  i.  489. 
Langala,  iii.  514. 
LangaUka,  iii.  480. 
Lanka-moriob,  ii  563. 
Lanka-sij,  iii.  252. 
Lang^e  da  femme,  i.  590. 
Langnli,  iii.  480. 
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Lanifera  arbor,  i.  216. 

Lanthopine,  i.  88. 

Lapadi,  iii.  139. 

LappTiliers,  i.  238. 

Larch  Agaric,  iii.  631. 

Laricia,  iii.  632. 

Lasa,  iii.  378. 

Lasan,  iii.  488. 

Lashun,  iii.  488. 

Laaiosiphon  erioceplialiis,  iii.  226. 

Lasora,  ii.  513* 

Lassa,  iii.  378. 

Lasuna,  iii.  488. 

Lata-kasturi,  i.  412. 

Lata-kasturika,  i.  412. 

Lata-phatkari,  i.  866. 

Latak,  i.  245. 

Latchira,  iii.  186. 

Lathyriamns,  i.  490. 

Lathyrus  Bativns,  i.  489,  490. 

Lau^nine,  i.  88. 

Laudanoaine,  i.  88. 

Launesa  nndicaulis,  ii.  319. 

„       pinnatifida,  ii.  818. 
Laung,  ii.  20. 
Laurel  Bay,  iii.  214. 

„      nut  oil,  i.  173. 
Laurie  aoid,  iii.  216* 
Laurier,  iii.  214. 

„       Rose,  ii.  898. 
LaoiineeB,  iii.  199. 

Lanrotetanine,  iii.  211,  212,  214,  217. 
Iiaiinxs  nobilis,  iii.  214, 
Layala,  iii.  664. 
LaTandula  Stcechas,  ii.  93. 
Layang,  ii.  20. 
Lavanga-pattai,  iii.  203. 
Layanga-patte,  iii.  203. 
Layanga-pn,  ii.  20. 
LayangaliL,  ii.  20. 
Layasat,  ii.  202. 
Lavender  (French),  iii.  93. 

„        cotton,  iii.  94. 
Lawsonia  alba,  ii.  41,  524. 
Lazak-el-dahab,  ii.  157. 
Leaf-nnt,  ii.  17. 

Lebidieropeis  orbicnlarifl,  iii.  269. 

Ledebonna  hyacinthoides,  iii.  478. 

„         maoulata,  iii.  478. 

Leea  orispa, !.  865. 

„    hirta,  i.  366. 

,,    maorophylla,  i.  364. 

„    sambncina,  i.  363. 

„    Staphylea,  i.  363. 
Legnminoeee,  i.  400. 
Lemon,  i«  268. 

„      graas,  iii.  564. 

,f  yy     oil,  iii.  565« 


Lemon  jnioe,  i.  274. 

Lendi-pippali,  iii.  175. 

Lendya,  iii.  388. 

LeonotiB  nepeteefolia,  iii.  125. 

Leopard's  bane,  ii.  292. 

Lep,  i.  479. 

Lepidin,  i.  1 19. 

Lepidium  graminifolinm,  i.  119. 

„         Iberis,  i.  118. 

„        latifolinm,  i.  119. 

„        raderale,  i.  119. 

„         satiynm,  i.  120. 
Lettsomia  atropurpurea,  ii.  528» 
Lettuce,  ii.  313. 

„       opium,  ii.  314. 
Leucas  aspera,  iii.  122. 
„     cephalotes,  iii.  128. 

„     linifolia,  iii.  123. 
„     zeylanica,  iii.  123. 
Leucindigo,  i.  410. 
Leucoje,  i.  130. 
Leukoion,  i.  130. 
Lewa,  i.  79. 
Liane  yermifuge,  ii.  13. 
Libadiyun  or  Lifadiyun,  ii.  330. 
Lichenes,  iii.  627. 
Lignum  Aloes,  iii.  217. 

„       colubrinum,  ii.  508. 
Ligofltrom  Boxbnrghii,  ii.  380i 
LiUaoesQ,  iii.  567. 
Lili-chahe,  iii.  564. 
Limbado,  i.  323. 
Limnophila  gratioloides,  iii.  7* 

„         fljTatissima,  iii.  7. 
Xdmonia  acidissima,  i.  267. 

„      *alata,  i.  266. 
Limodomm  yirens,  iii.  388. 
Limpaka,  i.  269. 
Limn,  i.  260. 
Limu,  i.  268,  270. 
Lin  usuel,  i.  239. 
Lindenbergia  urticcefolla,  iii.  6. 
LineeB,  i.  239. 
Linga-tondi,  ii.  92. 
Lingnr,  iii.  73. 
Linoleic  acid,  i.  241. 
Linoxyn,  1.  241. 
Linseed,  i.  239. 

„       oil,  i.  240. 
Lintsao,  iii.  104. 
Linum  usitatissimnm,  i.  289. 
Lippia  nodiflora,  iii.  57. 
Liquidambar  orientaUs,  i.  598. 
Liquid  Storaz,  i.  593. 
Liquorice,  i  491. 
Lisan-el-aBaflr,  iL  398. 
Idsan-el-hamal,  iii.  128. 
Lisan-eih-thour,.ii.  520. 
Liseron  des  champs,  ii.  543. 
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ENDn. 


LubA,  iii.  878. 

LitBSBa  sebifera,  iii.  211  • 

ff      Stooksiiy  iii.  218. 
Little  maa't  bread,  iii«  629. 
Lobelia  nieotianaBfolia,  ii.  821. 
Lobeline,  ii.  324. 
Lobus  ecbinodea,  i.  497. 
Lodh,  ii.  378. 
Lodhar,  ii.  373. 
Lodbra,  ii.  373. 

Lodoioea  sejchellaram,  Iii.  620. 
Logfaniaoeie,  ii.  468. 
Logaoin,  ii.  469. 
Lobita-rakta,  iii.  296. 
Lokbandi,  i.  294,  355,  ii.  85, 
Lola-nara,  iii.  467. 
Lolium  temulentom*  iii.  585. 
Lonamla,  i.  158. 
London  Booket,  i.  121. 
Long,  ii.  20. 
Long  Pepper,  iii.  176. 
Loni,  i.  158. 
Lonia,  i.  158. 
Lonika,  i.  158.. 
Loo — f##  Lu. 
Loocb  vert,  i,  380. 
Loonooweela,  iii.  9. 
Lopez  root,  i.  261. 
LoranthaceaB,  iii.  227. 
Loranthus  fidoatns,  iii.  231. 

„         longifloriu,  iii.  230. 
Lot,  iii.  547. 
Lotor  bark,  ii.  374. 
Lotnridioe,  ii.  375. 
Loturine,  ii.  375. 
Lotns  flowers,  i.  71. 
Louz-el 'murr,  i.  564. 
Lovage,  ii.  116. 
Lnban,  i.  295. 

„      Javi,  ii.  370. 

„      Mayati,  i.  298,  301. 
Lnbanat,  i.  155. 
Lucerne,  i.  207. 
Lucruban,  i.  147. 
Lnf  or  Lnia,  ii.  91. 
Loffa  acutangula,  ii.  80. 
„      amara,  ii.  81. 
„     ecbinata,  ii.  81. 
Lnffab,  ii.  583. 
Lutein,  ii.  85. 
Lufiniki,  U.  306. 
Luna,  i.  44. 
Lukrabo,  i.  142,  146. 
Lupigpenin,  i.  485. 
Lupin  blanc,  i.  483. 
Lupinin,  i.  485. 
LupinujB  albus,  i.  483. 
Lupulidine,  i.  485.    « 
LuYunga  BoandeuB,  i.  268. 


LuTwan,  iii.  628. 
Luzanine,  i.  485. 
Luzinine,  i.  485. 
Lycaconine,  i.  15. 
Lycaconitine,  i,  13« 
Lycium,  i.  65. 
Lycoctonine,  i.  7, 11. 
L3ntn  appel,  ii.  366. 
Lythraoeee,  ii.  37. 

Ha,  i.  382. 

Ma-el -khilaf,  iii.  866. 

Ma-oh,  iii.  809. 

Haana,  iii.  567. 

Habli,  i.  132. 

Macaranga  Boxburghii,  iii.  815. 

Macassar  oil,  i.  370. 

Maoe,  iii.  192. 

„       (Bombay),  iii.  197* 
Macene,  iii.  196. 
Machi  kayi,  iii.  360. 
Macbipatri,  ii.  285. 
Macbipattiri,  ii.  285* 
Macboti,  iii.  148. 
Macis,  iii.  192. 

Macziwa-ya-wata-wawili,  ill.  506. 
Mada-cbettu,  iii.  82. 
Mada-bagala,  ii.  75. 
Mada-kacbnl,  iii.  404. 
Mada.lada,  i.  269. 
Madalai,  ii.  44. 
Madana,  ii.  204. 
Madana-buntakadu,  ii.  230. 
Madana-gbanta,  ii.  230. 
Madana-gbettu,  ii.  230 
Madana-gingelu,  i.  239. 
Madana-kama-pu,  iii.  20,  388. 
Madan-mast,  iii.  546. 
Madanvriksh,  ii.  211. 
Madar,  ii.  428. 
Madar-alban,  ii.  436. 
Madar-fluaTil,  ii.  436. 
Madder,  ii.  231. 
Maddi,  ii.  226.. 
Madeyan,  i.  509. 
Madba-pati,  iii.  128. 
Madbudruma,  ii.  355. 
Madbukarkatika,  i.  269. 
Madbu-madbavi,  U.  355. 
Madhupusbpa,  ii.  355. 
Madburasa,  iii.  493. 
Madbuka,  i.  492,  U.  355. 
Maduka-sara,  ii.  355. 
Madbula,  iii.  608. 
Madbura-tyacha,  ii.  12. 
Madburika,  ii.  125. 
Madhvalu,  iii.  551. 
Madbya-sava,  ii.  355. 
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MadbyanUa-malligo,  Ui.  132. 
MadoFous,  ii.  432. 
Madras  Wonnwood,  ii.  248. 
Maeda-lakari,  iii.  211. 
Magara  clam,  iii.  433. 
Magath-i-Hiudi,  iii.  211. 
Maggare-gida,  ii.  211. 
Maghas-shuddhi,  i.  345. 
Magiya-main,  i.  160. 
Magnoliaoete,  i.  39. 
Mahabala,  i.  206. 
Mah/tgodhuma,  iii.  608. 
M<'ili{ikala,  ii.  70. 
Mahakumbhi,  iii.  356. 
Mahalung,  i.  268. 
Mahaliinga,  i.  269. 
Malia-midi,  iii.  67. 
Maha-mula,  ii.  90. 
Malianirab,  i.  291. 
Maha-nimba,  i.  291,  331. 
Mahurukh,  i.  291. 
Mahutikta,  iii.  46. 
Mabalib,  i.  667. 
Mahauai-acha-rasa,  iii.  281. 
Mabapus-woela,  i.  540. 
Mabati,  ii.  555. 
MahaDsbada,  iii.  421. 
Mabilu,  ii.  341. 
Mabiljun,  iii.  180. 
Maliir-barj,  i.  50. 
Mabizabrah,  iii.  1. 
Mabizabraj,  iii.  1. 
Mabmudab,  ii.  545. 
Mab-parwin,  i.  20,  iii.  399, 
Mabudauab,  iii.  255. 
Mabudo,  ii.  355. 
Mabwa,  ii.  356. 
Maida-lakri,  iii.  211. 
Maida-lakti,  iii.  211. 
Maiden  bair,  iii.  625. 
Mail-kannai,  i.  506. 
Mainpbal,  ii.  204. 
Maiphal,  iii.  360. 
Maize,  iii.  679. 
Maizena,  iii.  680* 
Maja,  iii.  360. 
Majitb,  ii.  231. 
Majun,  iii.  324. 
Majupbal,  iii.  360. 
Maka,  ii.  266. 
Makadi,  ii.  216. 
Makal,  ii.  70. 
Makaranda,  i.  71. 
Makar-limbu,  i.  266. 
Makhana,  i.  72. 
Makbmal,  ii.  321. 
Makka-sbolam,  iii.  579. 
Makkai,  iii.  579. 
Makki-maram,  i.  163. 


Maklai-gond,  i.  541. 
Makoi,  ii.  649. 
MakrlTa-chilauni,  i.  190. 
Makulaka,  iii.  311. 
M&koshtba,  i.  488. 
Malabar  Cardamom,  iii.  428. 

„       Kino,  i.  464- 

„       Nightohade,  iii.  148. 

,,        nut,  iii.  50. 
Malabari-halad,  'i.  426. 
Malabari-pan-ld-jar,  iii.  437. 
Malabari-snpari,  iii.  383. 
Malabari-vacba,  iii.  441. 
Malabathron,  iii.  184. 
Malacbo,  i.  204. 
Malacbra  capitata,  i.  228. 
Malagae,  i.  567. 
Mala-karunnay,  i.  260. 
Mala-kiili,  i.  590. 
Malai-tamara,  iii.  603. 
Malai-tangi,  i.  206. 
Malai-vembn,  i.  330. 
Malai-veppam,  i.  330. 
Malan-kua,  iii.  416. 
Malbbok,  iii.  444. 
Malilotus,  1.  405« 
Malkanguni,  i.  343. 
Mallea,  u.  211. 
Malleamotbe,  ii.  211. 
Mallotoxin,  iii.  300. 
MaUotus  pbilippinonsis,  iii.  296. 
Malokia,  i.  205. 
Malum  aureum,  i.  579. 
Malva  parviflora,  i.  228. 

„    rotundifolia,  i.  204. 

„    sylyestris,  i.  204. 
Malvaceop,  i.  201. 
Malvi-gokbru,  iii.  34. 
Malwa  Opium,  u  89,  91. 
Mamao,  ii.  63. 
Mambida-konnai,  i.  51 1« 
Mamekb,  i.  87. 
Mamijva,  ii.  515. 
Mamiran,  i.  31,  248. 
Mamitha,  iii.  61. 
Manaka,  iii.  644. 
Manal-kirai,  ii.     .5. 
Manamanda,  iii.  646. 
Mana-pasnpu,  ill.  403. 
Manatta-kali,  ii.  649. 
Mancbi,  ii.  466. 
Manda,  ii.  466. 
Mandala,  iii.  468. 
Mandar,  i.  461. 
Mandara,  i.  462,  ii.  429. 
Mandaramu,  ii.  428. 
Mandragora  canlcsoens,  ii.  681. 
„  officinarum,  ii.  581 

„  vemalis,  ii.  5S2. 


50 


IKDBX. 


Mandragore,  ii.  681. 
Mandiagorine,  ii.  584. 
Mandrake,  ii.  681. 
Manduka-pami,  ii.  107. 
Manduparni,  iii.  374. 
Manelli,  i.  411. 
Mangal,  iii.  686. 
Mangalya,  i.  23,  iii.  390. 
Mangalyarha,  i.  23. 
Manga-maram,  i.  382. 
Manga-nari,  iii.  7. 
Maugaie-bongare,  ii.  204. 
Mangaruli,  i.  362. 
Mangifera  indica,  i.  381. 
Mango,  i.  381. 
Mangostan,  i.  167. 

„  ntan,  ii.  366. 

Mangofiteen,  i .  167. 
Mangostin,  i.  167. 
Mangprove,  i.  498. 
Manguier,  i.  381. 
MangiiBtan,  i.  167. 
Manja-kadambe,  ii.  171. 
Mania-pu,  ii.  376. 
Manual,  iii.  407. 
Manjal-mutlang^,  ii.  134. 
Manjara-sejari,  iii.  291. 
Manjeshta,  ii.  231. 
Manjishtha,  ii.  231. 
Maniith,  ii.  231. 
Man^itti,  ii.  231. 
Manjnahta,  ii.  231. 
Man-kand,  iii.  388. 
Manna  (AUiagi),  i.  418. 

„      (Galotropis),  ii.  430. 

„      (Gotoneaster),  i.  583. 

„      (Tamarisk),  i.  161. 
Ma&nal,  iii.  407,  544. 
Mannetjes-nooten,  iii.  197« 
Mansa-sij,  iii.  253. 
Manshim,  i.  320. 
Mansi,  ii.  233. 
Man-sy-lan,  iii.  465. 
Manya,  iii.  388. 
Mapnal,  iii.  360. 
MaraUngam,  i.  133. 
Maramanjal,  1.  63. 
Marandi,  iii.  42. 
Marayara  Tsjembu,  iii.  549. 
Marayetti,  i.  148. 
March  Violet,  i.  140. 
Marchn,  ii.  563. 
Marchubeb,  iii.  486. 
Mardarakht,  i.  119. 
Mardum-gyah,  ii.  583. 
Maredi,  u.  251. 
Margiyeh,  iii.  486. 
Margoea  oil,  i.  327. 
„       oil«oake|  i.  830. 


Mari,  iii.  338. 
Msrioha,  iii.  168. 
Marijaneh,  ii.  345. 
Mari-manohedi,  i.  395. 
Marinaln,  iii.  407. 
Marjad-yel,  ii.  536. 
Marjolaine,  iii.  108. 
Manoram,  iii.  108. 
Markaya,  ii.  266. 
Marking-nut,  i.  389. 
.Marlumatta,  ii.  262. 
Marmai,  ii.  127. 
Marmakhnz,  ii.  521. 
Marmelos  de  Bengoala,  i.  278. 
Maroii,  i.  232. 
Marorphali,  i.  232. 
Marrube  blanc,  iii.  117. 
Marrubiin,  iii.  121. 
Marrabium  ynlgare,  iii.  117. 
Marsada,  ii.  15. 
Marah  Mallow,  i.  201. 

,,      Marigold,  i.  37. 
Mandenia  Bojlii,  ii.  458. 
Martjnia  diandra,  iii.  36. 
Mamdam-pattai,  iii.  355. 
Marok -kalian -kai,  ii.  204. 
Marol,  iii.  493. 
Maruthn,  ii.  16. 
Marutonri,  ii.  41. 
Maraya,  iii.  109. 
Maryel,  ii.  449. 

„       ol  Peru,  iii.  132. 
Marviyel,  ii.  449. 
Marwa,  iii.  108. 
Marygold,  ii.  322. 

„  (French),  ii.  321, 

Marzan^^uan,  ui.  109. 
Marzanjuah,  iii.  109. 
Maaandari,  iii.  60. 
Mash,  i  488. 
Masha,  i.  488. 
Maahani,  i.  491. 
Maahapami,  i.  491. 
Mashi-kai,  iii.  360. 
Maaho,  iii.  109. 
Mashpami,  i.  491. 
Masht-el-|^houl,  i.  308. 
Maslun,  iii.  150. 
Mastaki,  i.  379. 
Mastaru,  ii.  285. 
Mastich,  i.  379. 
Masur,  i.  489. 
Masura,  i.  489. 
Maswai-gond,  i.  541. 
Mata,  iii.  468. 
Matangnar,  i.  266. 
Matar,  i.  489. 

Matoho-ya-watu-wawilifiii.  606« 
Math,  i.  488. 
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MathAghasa,  iii.  614. 

Matijer,  iii.  125. 

Matisal,  iii.  125. 

Hato^andika,  iii.  593. 

Hatncaria  Ohamomilla,  ii.  274. 

!Matthiola  incana,  i.  120,  130. 

Matti-pal,  i.  293. 

Hafeti-pal-tiga,  ii.  534. 

Mana,  ii.  355. 

Maolsaii,  ii.  362. 

IMaunthakkooroontho,  i.  187. 

Mauve  sauvage,  i.  204. 

Mauz,  iii.  443. 

May,  i.  370. 

Mayal,  iii.  148. 

Mayaphal,  iii.  360. 

Mayika,  iii.  360. 

Mayin,  iii.  860. 

Mayir-manikhany  i.  206. 

Mayna,  ii.  211. 

Maymaka,  iii.  627. 

Mazariyun,  iii.  224. 

Mazariynn-l-Hindi,  i.  459. 

Mazarona,  ii.  286. 

Mazha,  i.  492. 

Mazu,'Mazun,  iii.  361. 

Mazuphal,  iii.  360. 

Meadow  Rue,  i.  34. 

Meah-sayelaii,  i.  695. 

Meconio  add,  i.  88. 

Meoonidine,  i.  88. 

Meconin,  i.  88. 

Meoonopsia  aculeata,  i.  112. 
,»  nepalenaifl,  i.  112. 

„  WaUiohii,  i.  112. 

Meda,  iii.  211. 

Meda-lakadi,  iii.  211. 
Medical  opium,  i.  89. 
Medicinier,  iii.  274. 

„  d'Eapagne,  iii.  277. 

Meena-harma,  i.  310. 
Meetiya.  i.  307. 
Megnabha,  ii.  25. 
Meghavarna,  ii.  26. 
Mehak,  1.  492. 
Mehedi,  ii.  41. 
Mehndi,  ii.  41. 
Mekamettayi-chettu,  i.  366. 
Melaleuca  Leucadendron,  ii.  23. 
Melanthin,  i.  29. 
MelanthioUy  i.  28. 
MelastomaoesB,  ii.  34. 
Melezitoee,  i.  420. 
Melia  Azadiraohta,  i.  822,  647. 
„     Azedaraoh,  i.  380. 
,,     duMa,  i.  832. 
Meliaoeee,  i.  822. 
Melilot,  i.  404. 
MeUlotna  alba,  i.  406. 


Molilotufl  parriflora,  i.  405. 
Meliasa,  iii.  117. 
Melon  d'eau,  ii.  63. 
Memeoylon  edule,  ii.  34. 

„  tinctorium,  ii.  86,  iii.  297. 

Memeoylon  comestible,  ii.  34. 
Menashina-kaya,  ii.  663. 
Menasa,  iii.  166. 
Mendi,  ii.  41. 
Mendika,  ii.  41. 
MenispermaceeB,  i.  47. 
Menispermine,  i.  52. 
Menphal,  ii.  204. 
Mente,  i.  401. 
Mentha  aquatlca,  iii.  103. 

„       arvensifl,  iii.  103. 

„  „        var.     piperaacens, 

iU.  104. 

,,       inoana,  iii.  103,  108. 

„       piperita,  iii.  103. 

„       aatiya,  iii.  103. 

,,      sylvestris,  iii.  101. 
Menthe  sauvag^,  iii.  101. 
Menthol,  iii.  104. 
Menthya,  i.  401. 
Mentula,  i.  401. 
Meradu,  i.  155. 
MerahslDghi,  ii.  450. 
Meras,  ii.  60. 

Merendera  penica,  iii.  496. 
Mesha-aringi,  ii.  461. 
Mesta-pat,  i.  213. 
Mesua  zerrea,  i.  170. 
M^sua  Naghas,  i.  170. 
Methi,  i.  401. 

„     modaka,  i.  402. 
McUiyl-ooniine,  ii.  113. 
Methylcrotonio  aoid,  iii.  284. 
Mexican  Poppy,  i.  109. 
Mezereon,  iii.  2:24. 
Mhaiaa-bo],  i.  310. 
MhaiBa-gruggal,  i.  810. 

Michelia  Ghampjaca,  i.  42. 

,,       nilagirica,  i.  48. 

„        Rheedii,  i.  42. 
Micromeria  oapitellata,  iii  108. 
Midi^gaaa,  iii.  67. 
Milagay,  ii.  563. 
Milagu,  iii.  166. 
Milakaranai,  i.  260. 
Milem  rama,  ii.  271. 
Milh-el-tartir,  i.  358. 
Milk-bnah,  iii.  252. 
Milk-thiaUe,  u.  319. 
Milk-weed,  ii.  427. 
MillefeuiUe,  ii.  271. 
MiUeU,  iii.  580. 
Mimoaa  pudica,  i«  588. 
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MimTunulii  i.  488. 
Mimosops  Elengi,  ii.  362. 

,,         hexandra,  ii.  364. 
Mindhal  or  MindhU,  ii.  204. 
Migutj  iii.  263. 
Mint,  iii.  101. 
Mirabilia  Jalapa,  iii.  182. 
Mirach,  iii.  166. 
Mirapa-kaya,  ii.  563. 
Mircn,  ii.  563* 
Mirchai,  ii.  530. 
Mirchi,  ii.  663. 
Miri,  iii.  166,  212. 
Miiinga,  iii.  15. 
Miri^alu,  iii.  166. 
Mirsingba,  ii.  563. 
Miahk-bhendi,  i.  209. 
Mishk-danah,  i.  209. 
MlAhk-i-taramasbia,  iii.  115. 
MiBbk-i-zamib    {Arab,    for   GjrpeniB)^ 
iii.  552. 

Mifihmi-tita,  i.  31. 

Mishran,  iii.  14. 

Misreya,  ii.  128. 

Miari,  iii.  594. 

Mistletoe,  iii.  227. 

Misnrpappu,  i.  489. 

Misurpurpur,  i.  489. 

Miswak-el.AbbaSy  i.  480. 

Mitiba-akarkara,  ii.  281. 

Mitha-bish,  i.  10. 

Mitha-gokhru,  i.  243. 

Mitha-kiravat,  ii.  514. 

Mitha-lakn,  i.  491. 

Mobarkha,  iii.  624. 

Mocha,  i.  215. 

Mochaka,  iii.  444. 

Mocha-ras,  i.  215. 

Mochni,  iii.  586. 

Mock  orange,  i.  154. 

Modecca  pahnata,  ii.  97. 

Modera-canni,  1.  243. 

Modi,  iu.  176. 

Modira-caniram,  ii.  502. 

Modnga-bunka,  i.  454. 

Moduga-chettu,  i.  454. 

Moduga-yittnlu,  1.  454. 

Mogadam,  ii.  362. 

Mogalu,  iii.  535. 

Mogbira,  iii.  122. 

Moghli-erendi,  iii.  274. 

Mogra  or  Mogii,  ii.  379. 
Mona,  ii.  355. 
Mohari,  i.  123. 
Moliin,  i.  393. 
Mohra,  iii.  356. 
Moka  aloes,  iii.  472. 
Molene,  iii.  1. 
Molenppu,  iii.  586. 


Mollugo  hirta,  ii.  104. 
„        spergpila,  ii.  103. 
„        stiicta,  ii.  103. 
Mombin  de  Malabar,  i.  395. 
Momordica  Cbarantia,  ii.  78. 

„  cochinohinenaiB,  ii.   77. 

„         Cymbalaria,  ii.  79. 
„         dioica,  ii.  74. 
„         nmbellata,  ii.  89. 
Monkey-bread  tree,  i.  218. 
Monkey-nut,  i.  494. 
Monks^- pepper,  iii.  76. 
Monora-maf,  i.  506. 
Moo— s^tf  Mu. 
Mooda-cottan,  i.  366. 
Moonoodoo-moordoo,  i.  430. 
Moorenkappen,  ii.  666. 
Mora-ageru,  ii.  50. 
Morala,  i.  394. 
Moranna,  iii.  42. 
Moreda,  i.  394. 
Morelle  furieuse,  ii.  572. 

„       noire,  ii.  649. 
Morinda  citrifolia,  ii.  226. 
,,      tinctoria,  ii.  226. 
Morindin,  ii.  228. 
Morindon,  ii.  228. 
Moringa  concanensis,  i.  396. 
„        pterygospenna,  i.  396. 

Moringeee,  i.  396. 

Mormassi,  ii.  50. 

Morpankhi,  iii.  627. 

Morphia,  i.  82,  88. 

Morunghj  root,  i.  396. 

Morvel,  iii.  493. 

Morwel,  i.  36. 

Mosambi-chana,  i.  495. 

Moshatine,  ii.  274. 

Moahabbar,  iii.  467. 

Moaina,  i.  239. 

Mosumoski,  ii.  94. 

Moth,  i.  488. 

Motha,  iii.  552. 

Motha-dagada-phnl,  iii.  627. 

Mothe-til,  iii.  26. 

Mothi-arani,  iii.  66. 

Mothi-dudhi,  iii.  247. 

Mothi-kuhili,  i.  450. 

Mothi-pippali,  iii.  178. 

Mothi-riugani,  ii.  555. 

Motho-araduso,  i.  291. 

Motho-pimpaU,  iii.  543. 

Motiya,  iii.  558. 

Mottcnga,  iii.  556. 

Mouda,  i.  394. 

Mouron  rouge,  ii.  345. 

Mousse  de  Chine,  iii.  635* 

Moutarde  noiro,  i.  122. 
,,         rouge,  I  123. 
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Mowana,  i.  219. 
Mowrah  flowers,  ill.  356. 

„       oil,  iii.  356. 
Moydi,  iii.  338. 
Moye,  i.  393. 
Mradu,  iii.  468. 
Hrida-puah^y  i.  562. 
Mriga-mingi,  i.  232. 
Mxinala,  i.  71. 
Mucca-piri,  ii.  94. 
Muchhnie,  iii.  582. 
Muchkand,  i.  233. 
Muchukanda,  i.  233. 
Muchnr,  iii.  142. 
Mucima  monosperma,  i.  450. 

„       pniriens,  i.  447. 
Mudar,  ii.  428. 
Mudarinei  ii.  434. 
Mudga,  i.  488. 
Hudgapami,  i.  488. 
Mudrika,  i.  108. 
Mududa,  i.  3S8. 
Muduga-davare,  i.  538. 
Mudumula-kalli,  iii.  254. 
Mugani,  i.  488. 
Mughilan,  i.  541. 
Mugrela,  i.  28. 
Muizak-i-asli,  iii.  223. 
Mukitha,  ii.  519. 
Mukiii  scabrclla,  ii.  94. 
Mukku-rattai,  iii.  130. 
Muknya,  i.  488. 
Muktajuri,  iii.  291. 
Mukul,i.  311. 
Mukal-i-Arabi,  i.  312. 
Mukul-i-azrak,  i.  311. 
Mukul-i-yahud,  i.  311. 
Mula,  i.  129. 
Mulaka,  i.  129. 
Mulatthi,  i.  491. 
MiU-ilava-maram,  i.  515.| 
Mulin,  iii.  15. 
Mullamuttala-gida,  i.  341. 
Mullangi,  ii.  129. 
Mullein,  iii.  1 . 
MuUi,  ii.  555. 

MaUu-buraga-mara,  i.  215. 
Miillu-galli,  i.  99. 
Mullu-kirai,  iii.  138. 
Mullu-kolla-puttai,  i.  66. 
Mullu-vetigai,  iii.  268. 
Mulu-govinda,  iii.  43. 
Mulu-gnndu,  iii.  380. 
Munaga,  i.  396. 
Hunakha,  i.  357. 
Mundi,  ii.  257. 
MundikutA,  ii.  257. 
Munditika,  ii.  257. 
Mundla-buraga-cheitu,  i.  215. 


Mnndulea  snberosa,  i.  417. 
Mung,  i.  488. 
Mnnga-luppu,  iii.  586. 
Mimga-peru,  i.  394. 
MungiiBvel,  ii.  300. 
Munja,  ii.  226. 
Mnnni,  iii.  66. 
Hara,i.  394. 
Murahvi,  iii.  493. 
Murchob,  i.  265. 
Mnricia  cochinchineusiB,  ii.  77* 
Uorkaln  i.  394. 
Murkanda-chettn,  iii.  991. 
Muimuria,  ii.  257. 
Mnro,  i.  129. 
Morraya  exotica,  1.  265. 
„      Koenigii,  i.  262. 
Murrayin,  i.  265. 
Muirukkaii-marain,  i.  454. 
Murukkan-piahiD,  i.  454. 
Mnrukkan-virai,  i.  454. 
Munmgai,  i.  396. 
Murongi,  i.  396. 
Murva,  iii.  493. 
Huaa  paradiKiaca,  iii.  443. 
Mu8ali,  iii.  462. 
Mnaambra,  iii.  467. 
Mosoade,  iii.  192. 
MuBoat  garlic,  iii.  492. 
Muaha-kami,  ii.  539. 
Miuhadi,  i.  64. 
Hushaippe-yetti,  iii.  211. 
Muflhidi,  ii.  458. 
Miuhk-i-wali,  ii.  238. 
MuBhkami,  ii.  539. 
Muahli,  iu.  462. 
Muflhti-yittuln,  ii«  458. 
Htiflhtra,  iii.  225. 
Musk  Mallow,  i.  209. 
Mufila-semul,  i.  216. 
Musli-kand,  iii.  462. 
Musssenda  froudosa,  ii.  202. 
Muata,  iii.  566. 
Mustaka,  iii.  652. 
Mustard  (black),  i.  122. 

„        (Indian),  i.  123. 

,,       oil,  i.  126. 
Mutha,  iii.  652. 
Muthel,  iii.  465,  515. 
Muttaga-bija,  i.  454. 
Muttag^-gonda,  i.  454. 
Muttaga-mara,  i.  464. 
Muttah  kach,  iii.  554. 
Mu2z,  i.  579. 

Mya-mishmi-baibaik,  i.  8. 
Myah  seik,  iii.  351. 
Mylitta  lapidescena,  iii.  628. 
Myoctonine,  i.  14. 
Myrica  Nagi,  iii.  356. 
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Mjricacefle,  iii.  366. 
Mjiiatio  acid,  iii.  196. 
MyriBtica  fragrmiu,  iii.  192. 

,,        malabarioa,  iii.  197. 
MjristioeflB,  iii.  192. 
MyriBtioene,  iii.  196. 
MyriBtioin,  iii.  196. 
Myrifltiool^iii.  196. 
Myrifltin,  iii.  196. 
Myrobalan  (beleric),  ii.  6. 
„         (ohebnlic),  ii.  1. 

(EgTptian),  i.  284. 
,,  (emblic),iii.  261. 

MyrobalAnin,  ii.  6. 
MjTonate  of  Potaah,  i.  126. 
MyroBin,  i.  126. 
Myrrh,  i.  804. 

„      (Arabian),  i.  306. 

„      (Ohineiie),  i.  307. 

„      (Perdan),  i.  307. 
Myrsinese,  ii.  349. 
MyrtaceflB,  ii.  17. 
Myrte,  ii.  32. 
Myrtle,  ii.  32. 
Myrtufl  commimii,  ii.  32. 


Naanaa,  iii.  103. 
Nabat,  iii.  693. 
Nachchurappan,  ii.  437. 
Nachnta,  iu.  269. 
Nadeyi,  i.  474. 
Naet'kinga,  ii.  207. 
Nadika,  1.  236. 
Naet-klim,  ii.  96. 

Naga— fM  Nag  and  its  oomponnds. 
Naga-bala,  i.  206. 
Naga-champa,  i.  170. 
Naga-dali,  li.  99. 
Naga-damani,  ii.  286. 
Naga-danti,  ii.  626,  iii.  811. 
Naga-daTano,  ii.  286. 
Naga-dayana,  iii.  464. 
Naga-donda,  ii.  90. 
Naga-golngu,  i.  266. 
Naga-kali,  ii.  99. 
Naga-karia,  iii.  480. 
Naga-kuda,  ii.  226. 
Naga-malle,  iii.  66. 
Naga-malH,  iii.  66. 
Naga-mallije,  iii.  65* 
Naga-motha,  iii.  664. 
Naga-mnshadi,  1.  64, 11.  602. 
Nag^-mnstika,  iii.  664. 
Naga-pu,  1.  236. 
Naga-ranga,  i.  269. 
Naga-sampagi,  i.  170. 
Naga-vaUi,  u.  202,  iii.  183. 
Nagadali-sappn,  i.  249. 


Nagala-dndbeli,  ii.  442. 
Nagara,  iii.  421. 
Nagchampa,  i.  170. 
Nagdamani,  iii.  464. 
Nagdoni,  ii.  285. 
Nagdonn,  ii.  286. 
Nageouram,  i.  170. 
Nagetta,  i.  190. 
Naghzak,  i.  382. 
Nagkesar,  i.  170. 
Nagkesara,  i.  170. 
Nagli,  iii.  480. 
Nagphani,  ii.  99. 
Naguru-ohettn,  iii.  70. 
Nahi-kuddaghoo,  i.  131. 
Nahushakhya,  ii,  238. 
Nai-bel,  i.  267. 
Nai-vela,  i.  131 
Naitakkile,  iii.  76. 
Naka,  iii.  608. 
Nak-chikni,  ii.  444. 
Nakka-VTilli-gida,  iii.  476. 
Nakkera,  ii.  618. 
Nakpatar,  ii.  627. 
Kaktamala,  i.  468. 
Nakuli,  U.  200. 
Nalakann-gida,  i.  333. 
Nalaika,  ii.  207. 
NaU-cbi-bhaji,  ii.  640. 
Kalla-jilakara,  i.  28. 
Nalla-mada,  iii.  82. 
Nalla-maddl-ohettu,  ii.  16. 
Nalla-rajan,  i.  819. 
Nallern,  i.  862. 
Nalugu,  i.  364. 
Nanabala,  iii.  247. 
Nan,  iii.  608. 
Nanas,  iii.  607. 
Nandia-vatai,  ii.  413. 
Nandibattal,  U.  238,  413. 
Nandini,  ii.  238. 
Nandivrikaha,  i.  339. 
Nandmk,  iii,  346« 
Naadmike,  i.  339.       • 
Nandyayarta,  ii.  288. 
Nanha-pnsi'toa,  iii.  260. 
Nan-i-kulagh,  i.  206. 
Naniare,  ii.  200. 
Nan^in-beru,  iii.  169. 
Naaiundan,  i.  284. 
Nankhah,  ii.  116. 
Nannari,  ii.  446. 
Nanthia-yatai,  ii.  413. 
Napellme,  i.  7. 
Nara-dabba,  i.  268. 
Narak-karandai,  ii.  265. 
Narakya-ood,  iii.  316. 
Naral,  iii.  611. 
Naral-cha-jhada,  iii.  611. 
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Narali-mad,  Hi.  611. 

Naramamidiy  iii.  211. 

Karangi,  i.  268. 

Naranjj  i.  270. 

Naranji,  ii.  642. 

Nara-seja,  iii.  263. 

Narayana  taila,  iii.  483. 

Naiceine,  i.  88. 

Narcissus  Tazetta,  iii.  498. 

Narootine,  i.  83,  88. 

Kardin,  ii.  234. 

Nardostachys  Jatamansi,  ii.  233. 

NarduB,  iii.  667. 

Naregamia  alatoi  i.  333. 

Karegr^unine,  i.  336. 

Narenga,  i.  270. 

Narikadam,  iii.  611. 

Karikela,  iii.  614. 

Naringin,  i.  274. 

Narjil,  iii.  616. 

Narjil-bahri,  iii.  620. 

Narjil-i-daryai,  iii.  620. 

Nan-Tengayam,  iii.  476. 

Kariyal,  iii.  611. 

Nariyal-ka-per,  iii.  511. 

Narkaohara,  iii.  403. 

Narlaang»  ii.  20. 

Naravel,  ii.  166. 

Naruvili,  ii.  618. 

Narvel  or  Narw^el,  ii.  166. 

Nasagnuii-grida,  i.  447. 

Nasarjangbi,  ii.  102. 

Kasona,  iii.  16. 

Nasturtium,  i.  120,  121,  iii.  489. 

„        officinale,  i.  130. 
Nata,  i.  497. 
Nat-akrodu,  iii.  278. 
Native  Laurel,  i.  164. 
Nattavil,  iii.  348. 
Nattu-akhrotu,  iii.  278 . 
Nattu-ati-vada^am,  i.  18,  iii.  648. 
Naum-papala,  li.  211. 
Navananji-cha-pala,  ii.  320. 
Navel,  ii.  26. 
Navette,  i.  122. 
Navili,  iii.  318. 
Nayaphatki,  i.  866. 
Nayeti,  iii.  247. 
Nayityaga,  iii.  68. 
Naypalai»  ii.  437. 
Na-ynviri,  iii.  136. 
Nazbo,  iii.  83. 
Nazbu,  iii.  83. 
Nee— «etf  Ni. 
Neela  elam,  iii.  433. 
Neem,  i.  323. 

„      oil,  i.  327. 

„       „  soap,  i.  323, 
Negala-G^da,  i.  243. 


NegU,i.  166. 
Negro  coffee,  i.  620. 
Nehoemeka,  ii.  92. 
Nela-amudamu,  iii.  272. 
NelA-bevina-gida,  iii  46. 
Nela-bevu,  iL  611. 
Nela.gaUi,  ii.  616. 
Nela-gulla,  ii.  667. 
Nela-gumadi,  iii-  73. 
Nela-gombala,  ii.  634. 
Nela-kadaU,  i.  494. 
Nela-mulaka,  ii.  667 
Nela-naregam,  i.  333. 
Nela-naringu,  i.  333. 
Nela-panna-marava,  iii.  625. 
Nela-ponna,  i.  626. 
Nela-tadi,  iii.  462. 
Nela-velaga,  i.  281. 
Nela-vemu,  ii.  611,  iii.  46. 
Nelagale-kavi,  i.  494. 
Nella— wtf  Nela. 
Nelli-kai,  iii.  261. 
Nem-kaya,iii.261. 
NeUi-kayi,  iii.  261. 
Nelli-kumbalu,  ii.  634. 
Nelli-usirika,  iii.  266. 
Nelumbium  magnifique,  1.  70. 
f,        speciosum,  i.  70. 
Nepala,  iii.  281. 
Nepalm-nimba,  iii.  6. 
Nepali— ««0  NipaH. 
Nepaline,  i,  5. 
Nepaul  Aconite,  i.  1. 

,,      Barberry,  L  64. 
Nepenthe,  ii.  627. 
Nepeta  oiliaris,  iii.  116. 
Neredi,  ii.  26. 
Nereipoottie,  iii.  49. 
Neriantine,  ii.  401. 
Neri-anBhippal,  i.  694. 
Neriine,  ii.  401. 
Nerija,  i.  346. 
Neriodorein,  ii.  400. 
Neriodorin,  ii.  400. 
Nerium  Oleander,  11.  399. 

„       odonmii  ii.  398. 
Nerunn,  i.  243. 
Nervalum,  iii.  281. 

„         nnnay,  iii.  283. 
Netrlo-thora,  iii.  262. 
Nettavil,  iii.  348. 
Netrmala,  i.  60. 

Nenracanthus  sphsrostaoliyiis,  ilL  45. 
Nevadnnga,  iii.  263. 
Nevale,  ii.  26. 
Nevamng,  iii.  263. 
New  Guinea  resin,  i.  321. 
Ngai,  ii.  262. 

„     camphor,  i.  201,  ii.  252. 
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Nhola,  ii.  92. 
Nhyn,  ii.  169. 
Nibendj,  ii.  627. 
Nicker- tree,  i.  496. 
Nicotiana  Tabacum,  ii.  632. 
Nicotianin,  ii.  640. 
Nicotine,  ii.  640. 
Kictanthe  Arbre-triste,  ii.  376. 
Nidigdhika,  ii.  657. 
Nielle,  i.  28. 
Niepa,  i.  293. 
Nigachuni,  iii.  250. 
NigcUa  sativa,  i.  28. 
Niger  seed,  ii.  269. 
Night  Jasmiae,  ii.  376. 
Nightsliade,  ii.  549. 
Nigudi,  iii.  73. 
Niguri,  iii.  73. 
Nikochakai  ii.  164. 
Nil,  i.  406. 
Nil-kolomi,  ii.  630. 
Nila,  i.  406. 
Nilacumal,  iii.  73. 
Nila-kadalai,  i.  494. 
Nila-panai-kizhangu,  iii.  462. 
Nila-phala,  ii.  26. 
Nila-pulai,  iii.  138. 
Nila-puahpa,  ii.  343. 
Nila-puHhpi-che-bij,  ii.  630. 
Nila- vagal,  i.  531. 
Nila-vembu,  ii.  611,  iii.  46. 
Nila-veppa,  ii.  611,  iii.  46. 
Nila-vilam,  i.  231. 
Nila-virai,  i.  626. 
Nilaisodachi,  1.  168. 
Nilam,  i.  406. 
NiH,  i.  406. 
Nili-chahe,  iii.  664. 
Nili-manda,  i.  406. 
Nilkant,  U.  610. 
Nilkanth,  ui.  403. 
Nilufor,  i.  71. 
Nim,  i.  323^ 
Nimb,  i.  323. 
Nimba,  i.  323. 
Nimbamu,  i.  323. 
Nimbara,  i.  332. 
Nimbuka,  i.  269. 
Nimma-gaddi,  iii.  664. 
Nimma-tulasi,  iii.  86. 
Nimurdi,  ii.  254. 
Nindika,  ii.  627. 
Nindo-trikund,  i.'246. 
Nipal  pepper,  ii.  563. 
Nipali-dhanja,  i.  266. 
Nipalo,  iii.  281. 
Nir  or  Ner. 
NiradimiLta,  i.  148. 
Niradivittulu,  i.  148. 


Nirbhodin,  ii.  460. 
Nirbishi,  i.  21,  iii.  400,  656. 
Nirbrami,  iii.  8. 
Nirgnndi,  iii.  73. 
Nirkirambu,  ii.  49. 
Nirjara,  i.  56. 
Nirmali,  ii.  505. 
Nirmulli,  iii.  36. 
Nimoohi,  iii.  73. 
Nirpongolion,  iii.  24. 
Nirpulli,  iii.  510. 
Nirugobbi,  iii.  36 
Niru-kassuvTi,  iii  609. 
Nirumel-neruppu,  ii.  37. 
Nira-vavili,  iii.  73. 
Nirvala,  i.  133. 
Nirvalam,  iii.  281. 
Nirviahi,  i.  21,  iii.  656. 
Nisa,  Nisan,  iii.  408,  4,26. 
Nishotar  or  Nishottar,  ii.  527. 
Nisinda,  iii.  73. 
Nisot,  ii.  627. 
Nivali,  ii.  505. 
Nivara,  iii.  603. 
Nochi,  iii.  73. 
Noir  de  Francfort,  i.  358. 
Notouia  grandiflora,  ii.  320. 
Noyeau  plant,  ii.  640. 
Nripa-dnima,  i.  611. 
Nudhosa,  ii.  94. 
Nuggo,  i.  396. 
Nuk,  ii.  269. 

Nukhud-i-alwandi,  iii.  166. 
Nuna-maraxn,  ii.  226. 
Nonbora,  i.  139. 
Nupliar  luteum,  i.  72. 
Nupharine,  i.  72. 
Nuskul,  i.  394. 
Nutkaner,  i.  160. 
Nutmeg,  iii.  192. 

„        camphor,  iii.  196. 

,,        cardtunom,  iii.  436. 
Nutti-churi,  ii.  230. 
Nuwolu,  iii.  26. 
Nux  rayristica  mas,  iii.  197. 
Nux  vomica,  ii.  496. 
Nyadale-huvvu,  i.  71. 
Nyagrodha,  iii.  339. 
Nyctag^eae,  iii.  130. 
Nyotanthes  Arbor -tristis,  ii.  376. 
Nyctanthine,  ii.  378. 
Nympluea  alba,  i.  72. 
Nymphieao68B,  i.  70. 


Oak,  iii.  860. 

Oochi,  i.  418. 

Oohrocarpiis  longifolius,  i.  172. 

Ocimom  jBaailicum,  iii.  83. 
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OiAmmn  gratissimiiin,  iii.  86. 

y,        sanctum,  iii.  86. 
Odallam,  ii.  410. 
Oddi-mann,  i.  393. 
Odi,  i.  365. 

Odina  Wodier,  i.  393,  648. 
Odija-maram,  i.  393. 
Oduvan,  iii.  269. 
CEillet  d'Inde,  ii.  321. 
Oil — tee  Oleum. 
Okann-katta,  i.  500. 
01,  iii.  546. 
Olaktambol,  i.  233. 
Pla-maruthu,  ii.  16. 
bldenlandia  biflora^  ii.  198. 

„  ooiymbosa,  ii.  197- 

„  nmbeUata,  ii.  199. 

Olea  glandiilifera,  ii.  379. 
OleacesB,  ii.  376. 
Oleander,  ii.  398. 
Oleandrine,  ii.  401. 
Olen-chaha,  iii.  564. 
Olen-kiraita,  iii.  46. 
Oleum  amygdalae,  i.  565. 

„  „         amane,  ii.  567. 

„      anaoardii,  i.  389. 

„      andropogonis,  iii.  664. 

„      anethi,  u.  129.  '     ^ 

„      anisi,  i.  41. 

,,      arachis,  i.  495. 

„      argemones,  i.  HI. 

„      aurantii  cort,  1.  277. 

,,      azadirachtaB,  i.  322. 

,,     baasiffi,  i.  354. 

„      oajuputi,  ii.  23. 

„      oalopbylli,  i.  174. 

„      campborse,  i.  200,  iii.  200. 

„     caryopbjrlli,  ii.  22. 

„      cassisB,  iii.  207. 

,,      oelastri,  i.  345. 

,,      oizuB,  ii.  291. 

„     dnnamomi,  iii.  207. 

,,      coriandri,  iii.  130. 

„      orotonis,  iii.  282. 

„      oubebce,  iii.  181. 

„      dipterocarpi,  i.  192. 

„      foBnicttli,  ii.  124. 

„      garcinee,  i.  165. 

,,      gaultheri»,  ii.  327. 

„      goseypii,  i.  227. 

„      gynocardiae,  i.  145. 

„      hjdnocarpi,  i.  149. 

„      infemale.  iii.  275. 

„      iaiamangi,  ii.  238. 

„      jatropbsB,  iii.  276. 

„      luniperi,  iii.  372. 

„     limoniB,  i.  276. 

„     Uni,  i.  241. 

„     marjoranse,  iii.  109. 


Oleum  mdUflflffi  indiose,  iii.  117. 

„    menthffiy  iii.  104. 

,,    mesuse,  i.  172. 

,,    moringse,  i.  399. 

,,    mjristicsB,  ill.  195. 

„    myrrhse,  i.  308. 

,,    neroli,  i.  277. 

„    nigrum,  i.  344. 

„    nuois  indicee,  u.  464. 

„    papayerifl,  i.  87. 

,,    pongamise,  i.  468. 

,,    rapbani,  i.  129. 

„    ricmi,  iii.  303. 

t,        ,,    majorifl,  iii.  275. 

„    rosee,  i.  577. 

,,    rutee,  i.  251. 

„    Bantali,  iii.  288. 

,,    semeoarpi,  i.  389. 

„    sesami,  iii.  80. 

,,    sinapis,  i.  127. 

„     sterculiflB  foBtid,  i.  231. 

„    terebinthinie,  i.  378. 

„    tigUi,  iii.  283. 

„    yateriad  indioaB,  i.  197* 

„    yerbensB,  iii.  565. 

„    santboxyli,  i.  269. 
Olibanum,  i.  295.      . 
Oli-kirayat,  iii.  46. 
011a,  iii.  546. 
Omam,  ii.  116. 
Omamu,  ii.  116. 
Omamu-aku,  iii.  92. 
Omu,  ii.  116. 
Onagpracese,  ii.  49. 
Ondelaya,  ii.  107. 
Onion  garlio,  iii.  492. 
Onosma  bracteatum,  ii.  524. 
,,      eobioides,  ii.  524. 
„      Hookeri,  ii.  524. 
Ontb,  i.  167. 
Oo~«M  U. 
Ood,  L  292,  iii.  219. 
Ooghai-puttay,  ii.  381. 
OostindiBohe  ofte  wilde  Salie,  ii.  261. 
Opaque  Bdellium,  i.  810,  312. 
Opbelia  Chirata— ««  Swertia. 

„      multiflora,  ii.  615. 
Opbelio  acid,  ii.  513. 
Ophiorrbiza  Mungoe,  ii.  199. 
Opbioxylin,  ii.  417.  ^^ 

Opbioxylon  serpentmum,  ii.  414. 
Opiamine,  i.  88. 
Opium,  i.  78. 

„      abkari,  i.  80,  80. 
'.       (adulterationof),L81. 
„       alkaloidfl,  i.  82,  87,  92. 
„       analysis,  i.  89. 
„       (Bebar),i.76,89. 
,,       Benares,  i.  75. 
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Opium  (claadfioatioii  of),  i.  103« 

„      eatingy  i.  92. 

„      (Ehandesli),  i.  89. 

,,      (Malwa),  i.  83,  99, 
• ,,      (medicmal),  i«  8&. 

,,      nPatna),  i.  8f9« 

„      fPersian),  i.  89. 

„      lSind)»  i.  89. 

„  (toxicology  of),  i.  98. 
Ophthalmio  Barberry,  i.  <6« 
Opuntia  Dillenii,  ii.  99. 

,,        Tima,  ii.  100. 
Orange,  i.  268. 

„      purgative,  iii.  278. 
Onmger,  i.  268. 
Oroanette,  ii.  524. 
Orchidaceee,  iii.  384. 
Orchis  latifolia,  iii.  384. 

,,      laxifolia,  iii.  384. 
Origpan  aqnatiqae,  ii.  247. 
Origanum  Marjorana,  iii.  108. 
Orila-tamaraj,  1.  139. 
Ormocarpum  sennoidee,  i.  430. 
Oroxylin,  iii.  I& 
Oroxylum  indicum,  iii.  15. 
Orris  camphor,  iii.  453. 

,,     root,  iii.  45  U 
Oryza  sativa,  iii.  601. 
Osari,  ii.  245. 
Oseille  de  Gninde,  i.  212. 
Osht,  i.  167. 

Ossifraga  laotea,  iii.  252. 
Otto  of  Boses,  i.  576. 
Oafa,i.  218. 
Ouplate— M0  Upalet. 
Ova,  ii.  116. 
Ovali,  ii  362. 
Oxalide  comioulee,  i.'246« 
Ozalia  oomicolata,  i.  246. 
Oxyacanthine,  i.  68. 
Oxy-camphor,  iii.  202. 
Oxy-cannahin,  iii.  332. 
Oxymyrsine,  ii.  33. 
Oxystelma  escolentiim,  ii.  457. 


Paban,  i.  71. 
Pabarpani,  ii.  523. 
Pachcha-arali,  U.  406. 
Paohoha-gannem,  ii.  406. 
Pachchai-alari,  ii.  406. 
Pad,  iii.  20. 
Pada-rohada,  iii.  339. 
Padal,  iii.  22. 
Padar,  iii.  22. 
Padara,  iii.  20. 
Padavalam,  ii.  73. 
Plidi,  iii.  417. 


Fadma,  i.  71. 
Padma-chariniy  i.  I37« 
Padma-kasta,  i  567. 
Padma-posfa^ra,  iii.  461 
Fadmisi,  i.  71. 
Padri,iii.20,  22. 
Padri'gida,  iii.  20,  22. 
Fadshah^fialab,  iiL  49 1« 
Pwdebiri.  ii.  228. 
Pederia  fostida,  ii.  22S. 
Pederine,  ti.  230. 
Paeonia  albiflora,  iir  305. 

ff     oorallina,  i.  30. 

„      emodi,  i.  37. 

„      officinalis,  i.  29. 
Pahada-mala,  i.  63. 
Pohari,  i.  63. 
Pahari-kanda  {Syn,  fur    L.    hynaeia- 

ihoides),  iii.  478. 
Pahar-mnl,  i  53. 
Paidi-tangedn,  i.  620. 
Pain  de  poroeau,  ii.  347. 
Pain  de  singe^  i.  220. 
Paina-schnlli,  iii.  42. 
Painpai,  ii.  62. 
Paiwand-i-miryam»  i.  667. 
Pair,  iii.  346. 
P&kar,  iii.  345. 
P&khilnbed,  i.  586. 
Pakhar,  iii.  338. 
Pakkn,  iii  422. 
Pakri,  iii.  338. 
Pala,  iii.  443. 
Pala-garuda,  ii.  386. 
Pala-indigo,  ii.  398. 
Palak,  iii.  146. 
Palak-juhi,  iii.  56. 
Palang,  ii.  146. 
Palangmishk,  iii.  90. 
Palan-kizhangu,   iii.  399. 
Palas  or  Palash,  i.  454. 
Palas-gonda,  i.  454. 
Palas-ki-binj,  i.  454. 
Palas-ki-gond,  i.  454. 
Palas-paparo,  i.  454. 
Palas-papra,  i.  454. 
Palas-vel,  i.  458. 
Palasha,  i  454. 
Palasha-che-bi,  i.  464. 
Palashamu,  i.  454. 
Palehasan,  iii.  268. 
Paletuvier  Uanc,  iii.  82. 
Palita-mandar,  i.  461. 
Palla,  ii.  364. 
Pallem-mnllu,  i.  243* 
Palmse,  ui.  511. 
Palmatoria  d^infemo,  ii.  99. 
Pal-modekka,  ii.  634. 
Palmyra,  iii.  619. 
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Palo,  i.  66. 

„    de  Oulebra,  ii.  447. 
Palangi,  i.  213. 
Palupaghel-kaluxigi  ii.  75. 
Palwal,  ii.  73. 
Pamania,  iii.  16. 
Pampe,  ii.  238. 
Pamnkh,  iii.  68. 
Pan,  iii.  183. 
Pani,  iii.  626. 
Pan-ki-jar,  iii.  437. 
Pana-layanga,  ii.  49. 
Pana-salt,  iii.  650. 
Panacon,  ii.  163. 
Panai,  iii.  619. 
Panai-maram,  iii.  619. 
Panam-palka,  iii.  197. 
Panaquuon,  ii.  163. 
Panasa,  iii  366. 
Panax  Ginseng,  ii.  162. 
Pancha-bala,  i.  206. 
Pancha-bhadra,  ii.  198. 
Panoha-kapittha,  i.  282. 
Panoha-nimba,  i.  323. 
Pancha-tikta,  i.  323. 
Pancba-valkala,  iii.  339. 
Pancha-vija,  iii.  37. 
Pandan,  iii.  20,  625. 
Pandanus  odoratissimiu,  iii.  636. 
Pandbara-adulsa  (%».  for  yariegated 

variety  of  A.  vasica),  iii.  50. 
Pandbara-agbada,  iii.  136. 
Pandbara-babbul  {Syn.  for  Acacia  lea- 

oopbleea),  i.  661. 
Pandbara-kuda,  ii.  391. 
Pandbara-peru,  ii.  30. 
.  Pandbara  saur  or  sauri,  i.  216. 
Pandbari-esesb,  i.  298. 
Pandbari-lnban,  i.  298. 
Pandbari-miri,  iii.  166. 
Pandrukb,  i.  228. 
Pangala,  iii.  96. 
Pangra,  i.  461,  639. 
Paniala,  i.  162. 
Pani-aonyala,  i.  162. 
Panicbcbi,  ii.  866. 
Panir-band,  ii.  669. 
Panir-ja-fota,  ii.  669. 
Paniz,  iii.  693. 
Panija  prifibtbaja,  iii.  660. 
Panj-auguaht,  i.  476,  iii.  76. 
Panjeh-i-salab,  iii.  387. 
Panjira,  iii.  92. 
Panjiren,  iii.  92. 
Panj'oli,  iii.  264. 
Panknabi,  iii  264. 
Panbita,  i.  470. 
Panmobnri,  ii.  124« 
Pan-oya,  iii.  90. 


Panni,  iii.  671. 
Panwat,  i.  516. 
Pao  de  cobra,  ii.  603. 

„    demerda,  iii.  327. 

„    Pereira,  ii.  412. 

,,    solor,  ii.  603. 

„    sujo,  iii.  317. 
Papadi,  ii.  211. 
Papal,  ii.  62. 
Papain,  ii.  55, 
Papar,  i.  347. 
Paparif  ii.  211. 
Papata,  ii.  211. 
Papaver  Argemone,  i.  111. 
„       Rboeas,  i.  108. 
,,       somniferum,  i.  73. 
Papaveracese,  i.  78. 
Papayerine,  i.  88. 
Papaya,  ii.  62. 
Papayic  acid,  ii.  67. 
Papita,  ii.  601. 
Papiya,  ii.  62, 
Pappadi,  ii.  211. 
Pappali-maram,  ii.  52. 
Pappara-mnlli,  ii.  666. 
Pappara-puli,  i.  218. 
Papra,  i.  69. 
Papri,  i.  69,  iii.  818. 
Papntta-vayroo,  ii.  211. 
Para  cress,  ii.  283. 
Paragalastine,  i.  484. 
Paraiatak,  ii.  376. 
Paral,  iii.  20.     ^ 
Paramenispermine,  i.  62. 
Paramignya  monopbylla,  i.  268. 
Paranga,  i.  461. 
Parangi,  ii.  62. 
Parang^- cbaklca,  ill.  607. 
Parangi-sbambirani,  i.  296. 
Faraoxybenzoic  acid,  iii.  299. 
Paras-jambndo,  ii.  26. 
Paras-pipal,  i.  213. 
Parasa-piplo,  i.  218. 
Parasika,  li.  626. 
Parayalada-mara,  i.  461. 
Paravati  padi,  i.  866. 
Paidantbus  cbinensLs,  iii.  461. 
Paricine,  ii.  188. 
Parijata,  i.  462. 
Parijataka,  ii.  376. 
Parimalada  g^njani,  iii.  567. 
Paringay-puttay,  iii.  600. 
Parillin,  iii.  603. 
Parinkaka-yully,  i.  639. 
Parinta,  i.  236. 
Paripat,  ii.  197. 
Parisa,  i.  214. 
Parkati,  Parkaiin,  iii,  840. 
Parkura,  ii.  376. 
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Fannelia  kamtaohadalu,  iii.  627. 

,,       perlata,  iiL  627. 
Fama-bij,  i.  690. 
Pama-vija,  i.  590. 
PamakBh,  ii.  157. 
Porpadagam,  ii.  197. 
Parpata,  ii.  198. 
Parpataka,  ii.  103. 
PaiTot  aeed,  ii.  308. 
Paniawashan,  iii.  624. 
Partaka,  ii.  376. 
Part-bikhta,  i.  15. 
Parol,  iii.  20. 
Paraaha,  i.  238. 
Parutlii,  i.  225. 
Paryatiy  i.  6,  ii.  43. 
Parwar,  ii.  78. 
Pas  d'^e,  ii.  294. 
Pasapu,  iii  407. 
Pasewha,  i%  77. 
Pashanbbed,  i.  585. 
Pashana-bheda,  i.  685. 
Pashmara,  i.  33. 
Pashpoli,  iii.  552. 
Paspu-kadambe,  ii.  171. 
Paaaelie-keeray,  i.  168. 
Paaserage  iberide,  i.  118. 
PaMifloreee,  ii.  52. 
Pastinaca  erratioa,  ii.  135. 
Pat,  i.  236. 
Pati,  i.  53,  206. 
Pata-flij,  iii.  253. 
Patagon,  iii  130. 
Patagonelle  yalerUne,  iii  131. 
Patala  or  Patali,  iii.  20,  22. 
Patala-galori,  i.  57. 
Patala-gandhi,  ii.  414. 
Patala-garada,  ii.  90. 
Patala-garudi,  i.  57. 
Patala-tumri  (Ceropegia  tubers),  ii.  456. 
Patang,  i.  500. 
Patanga-obekke,  i.  500. 
Patanga-katta,  i.  500. 
Patobak,  ii.  296. 
Pat^  de  Jujubes,  i.  350. 
Patha,  i.  63. 
Patha-ringani,  ii.  557. 
Pathadja-chuma,  ii.  392. 
Patharaohi,  iii.  132. 
Patharohur,  iii.  90. 
Pathar-ka-phul,  iii.  627. 
Pathri,  ii.  319. 
Pathya,  ii.  I. 
Pati-Gimbu,  i.  273. 
Patola,  ii.  73. 
Patoladya-chuma,  ii  73. 
Patsan,  i.  213. 
Pattana,  ii.  534. 
Pattanga,  i.  500. 


Patte  de  poule,  i.  269. 
Patti-ohettu,  i  225. 
Patwa,  i.  212. 
Paushtie,  iii.  520. 
PaTa-kai,  ii.  78. 
Pavakkapcbedi,  ii.  78. 
Pavana,  iii.  264. 
PaTattari,  ii.  226. 
Pavetta  indica,  ii.  211. 
PaTitraka,  iii.  340. 
Pavonia  odorata,  i.  224. 
Parot  ^pineux,  i.  l09. 
,,     8omnif6re,  i.  78. 
Pavuttay-vayr,  ii.  211. 
Payaaa,  iii.  605. 
Paytine,  ii.  188 
Pe-attis,  iii.  346. 
Pea-uut,  i.  494. 
Pecbak,  i.  232. 
Pedalinese,  iii.  36. 
I  Pedalium  murez,  iii.  33. 
Pedalu,  ii  207. 
Pedanganeree,  iii.  70. 
Pedda-gomru,  iii.  70. 
Pedda -manga,  ii.  211. 
Pedda-manu,  i.  291,  292. 
Pedda-nimma-pandu,  i.  268. 
Pedda -palleru,  iii.  34. 
Peddagi,  i.  464. 
Peddi-inari,  iii.  338. 
Pedioularis  peotinata,  iii.  14. 
Pee—Mtf  Pi. 
Peela-bhapgra,  ii.  267. 
Peeloolli,  iii.  55. 
Pee-mottensa,  iii.  556. 
Peganum  Marmala,  i.  252. 
Pelani,  iii.  15. 
Pelambaci,  i  207. 
Pelargonium  Radola^  iii.  661. 
Pelosine,  i.  54. 
Pelletierine,  ii.  48. 
Pellitory,  u.  277. 

„       (sweet),  ii.  281. 
Peltate  Sundew,  i  591. 
Penari,  i.  228. 
Penar-valli,  ii.  94. 
Pendbar  or  Pendbari,  ii.  207. 
Pendhru,  ii.  207. 
Penerru-gadda,  ii.  566. 
Pengrima,  iii.  564. 
FentapetesphoBnioea,  i.  236. 
Pentatropis  microphylla,  ii.  458. 

,,  spiralis,  ii.  458. 

Pentgul,  i  461,  u.  212. 
Penva,  iii.  427.     . 
Peony,  i,  29. 
Pepalam,  iii.  274. 
Pe-pirkkam,  ii.  80. 
Pepita,ii.  501. 
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Pepper  (Uaok),  iii.  166. 

„      (long),  iii.  176. 

,,      (white),  iii.  167. 
Peppergimss,  i.  118. 
Peppermint,  iii.  104. 
Peppermint-oamphor,  iii.  104. 
Pepperwort,  i.  118. 
Pera  brava,  ii.  19. 
Peraln,  ii.  204. 
PeramutiYer,  i.  224, 
Peratti-kirai;  i.  236. 
Pera-virai,  i.  620. 
Pereirine,  ii.  412. 
Pericampylus  incanus,  i.  64. 
Periplooa  aphjlla,  ii.  468. 
Persea,  i.  286. 
Persian  gum,  i.  666. 

„      lilac,  i.  830. 

„      myrrh,  i.  307. 

„     opium,  i.  89. 
Peru,  ii.  19. 

Peru-maram,  i.  291,  292. 
Peru-marindu,  iii.  169. 
Peru-nerunji,  iii.  34. 
PeruDgayam,  ii.  141,  147. 
Pessalu,  i.  488. 
Petari,  i.  207. 
Petha,  ii.  68. 
Petit  pois  pouilleux,  i.  447. 

„    trfefle,  i.  274. 
Petite  caase  d'Am^rique,  i.  612. 
Peuoedanum  g^rande,  ii.  126. 

„         graveolens,  iii,  126. 
Peule-koaht  {Syn.    for  Gaasumunar), 

iu.  426.  ^ 

Pey  or  Peya-komatti,  ii.  69. 
Peyameratti,  iu.  122. 
Pey-palai,  ii.  437. 
Phala-kantaka,  ii.  442. 
Phalamla-panohalka,  i.  270. 
Phalphala,  iii.  16. 
Phalsa,  i.  238. 
Phalflhi,  i.  288. 

Phanas  ( Vem.  for  Jaok-tree),  iii.  366. 
Phanafi-alombe,  iii.  629. 
'  Phanas-amba,  iii.  629. 
Phanaaa,  Panasa,  iii.  366. 
PhaTid,ii.  641. 
Phang^da,  iii.  96. 
Phanija,  ii.  103. 
Phanita,  iii.  693. 
Phanaamba,  iii.  629. 
Phanwula  (Vtm.    for    A.  hirsuta), 

iii.  366. 

Pharbitia  NU,  ii.  630. 

Pharmacum  Htoreum,  iii.  77. 

Phaaeolua  aconitifolius,  i.  488. 

„        Mnngo,  i.  488. 

„        trilobua,  i.  488. 


Phatar-8uva,  ii.  271. 
Phattar-phoda,  iii.  268. 
Phenila,  i.  368. 
Phoenix  sylyestris,  iii.  620. 
Phok,  iii.  369. 
PhuUa,  iii.  1. 
Phulsatti,  ii.  40. 
Phulwa  butter,  ii.  366. 
Phulwara,  ii.  366. 
Phungpali,  iii.  314. 
Phutkari,  u.  627. 
Phyllanthua  Emblica,  iii.  261. 

„         madraepatenais,  iii.  26  >. 

„  Niruri,  iii.  265. 

„         reticulatos,  iii.  264. 

,,         urinaria,  iii.  266. 
Physalin,  ii.  661. 
Physalis  Alkekengi,  ii.  660. 
„      minima,  ii.  661. 
„      peruviana,  ii.  662. 
Physic  Nut,  iii.  274. 
Pia-amou-leck,  i.  34. 
Piarangu,  ii.  34. 
Piasal,  ii.  16. 
Piazi,  iii.  479. 
Picoline,  ii.  641. 
Picrasina  nepalensis,  i.  291. 
„       quaasioides,  i.  287. 
Picrorhiza  Kurooa,  iii.  10. 
Picrorhizetin,  iii.  12. 
Picrorhizin,  iii.  12. 
Picrotin,  i.  62. 
Picrotoxin,  i.  60,  62. 
Pignons  d'Inde,  iii.  276. 
Pikaj^iru  (  Fem»  for  P.  reticulatus), 

iu.  264. 
Pila   {Tarn,   for   A.  integrrifolia),  iii. 

366. 
Pilaka,  iii.  346. 
Pila-kanir,  ii.  406. 
Pilgush,  ii.  269. 
Pilappu-fihiragam,  ii.  119. 
Pilavan,  i.  427. 
Pili-adugu,  i.  447, 
Pilijari,  i.  33. 
Pili-kapaa,  L  161. 
Pillcoroovi,  iii.  220.' 
Piloyalo,  iii.  662. 
Pilpapra,  i.  639. 
Pilpil.  iii.  168. 
PQu,  ii.  380. 
PUudu,  u.  649. 
Pilu-pami,  iii.  493. 
Piment  de  Cayenne,  ii.  662. 

„      de  rile  Kaurioe,  ii.  662. 
Pimpernel,  ii.  846. 
Pimpinella  Anisum,  ii  181. 
Pimuig,  iii.  423,  426. 
Pineapple,  iii.  607. 
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Pinde,  ii.  204,  211. 
Pinde-valli,  ii.  96. 
Pindahva,  ii.  207. 
Pindaln,  ii.  207,  iii.  561. 
Pindara,  iii.  294. 
Pindi-oonda,  iii.  138. 
Pindi-tagara,  ii.  238. 
Pinditaka,  ii.  211. 
Pinellia  tuberifera,  iii.  166. 
Pinej  tallow-tree,  i.  196. 
Pinglu,  ii.  207. 
Pingri,  ii.  50. 
Pinhoen  oil,  iii.  278. 
Pinial,  ii.  11. 
Pinlang,  iii.  423. 
Pinna-ootai,  i.  173. 
Pinna-nelli,  iii.  66. 
Pintifl  G^rardiana,  iii.  379. 

,,     EJiasjana,  iii.  379. 

„      longifolia,  iii.  378. 
Pipal,  iu.  176,  338. 
Pipar,  iii.  338. 
Pipara,  iii.  176. 
Piper  Betle,  iii.  183. 

„     Chaba,  iii.  176. 

„     Cubeba,  iii.  180. 

„    longnm,  iii.  176. 

,,     nign*ain,  iii.  166. 

,,    trioicam,  iii.  175. 
Piperaoese,  iii.  166. 
Piperic  acid,  iii.  173. 
Piperidine,  iii.  172. 
Pipeline,  iii.  172. 
Pipla-mnl,  iii.  176. 
Pipla-mur,  iii.  176. 
Pigli,  iii.  176. 
Pipbali-katta,  iii.  176. 
Piphali-mnla,  iii.  176. 
Pippalu,  iii.  176. 
Pipul,  iii.  176. 
Pipali-mul,  iii.  176. 
Pipulka,  ii.  283. 
Piralu,  ii.  207. 
Pirandai,  i.  362. 
Pirang,  i.  405. 
Pifia  or  Pisi,  iii.  213. 
Pisa-taila,  iii.  213. 
Pishinika,  iii.  76. 
Pishin-puttai,  iii.  210. 
Piflola,  u.  586.  • 

Pissenlit,  ii.  315. 
Pistache,  i.  379. 

„        de  terre,  i.  494. 
Pistaohier,  i.  379. 

„         Terebinthe,  i.  377. 
Pifltachio  nut,  i.  379. 
Pistaoia  atlantica,  i.  377. 

,,       cabulioa,  i«  377. 

„       integerrima,  i.  374. 


Pistacia'palffistiBa,  i.  377. 

„       Terebinthus,  i.  377. 
•     „       vera,  i.  379. 
Pisteh,  i.  880. 
Pistia  Stratiotes,  lit.  550. 
Pisnin  satiyiim,  i.  489. 
Pita,  iii.  408. 

Pitachandana,  i.  462,  iii.  232. 
Pitajbinta,  iii.  44. 
Pitakanda,  ii.  134. 
Pitali,  iii.  294. 
Pitari,  iii.  294. 
Pitcha-puUum,  ii.  63. 
Pithecolobiam  dnlce,  i.  553. 

,»  Saman,  i.  553. 

Pithvan,  i.  426. 
Pitkari,  ii.  437. 
Pitohri,  ii.  527. 
Pitojine,  ii.  188. 
Pittaglmi,  i.  55. 
Pitta-papara  or  papada,  i.  114,    333. 

ii.  197,  271. 
Pitta-vrikaba,  i.  395. 
Pittmari,  i.  333. 
Pittraj,  i.  341. 
Pittvel,  i.  333. 
Pittosporeee,  i.  153. 
Pittosporin,  i.  154. 
Pittosponun  floribundum,  i.  153. 
,,  undulatum,  i.  154. 

Pivala-cbapba,  i.  42. 
Pivala-kaner,  ii.  406. 
Pivala-koranta,  iii.  43. 
Piyala-tilayana,  i.  131. 
Pivala-Tala,  iii.  562. 
Pivar,  ii.  17. 
Piyal,  i.  394. 
Piyala,  i.  394. 
Piyar,  i.  394. 
Piyaz-i-dashti,  iii.  476. 
Plakaba,  iii.  340. 
Plantaginees,  iii.  126. 
Plantago  amplexicaulis,  iii.  127. 

,,        coronopos,  ii.  134. 

,,        Ispaghnla,  iii.  126. 

,,       major,  iii.  128. 

„        oyata,  iii  126. 

„        Psyllium,  iii.  128. 
Plantain,  iii.  128,  443. 
Plaqueminier  glutizdfdre,  ii.  366 
Pliba-gbna,  i.  341. 
Pliba-^atru,  i.  341. 
Plaohea  lanoeolata,  ii.  256. 
Plumbagin,  ii.  40,  332. 
Plmnbagineae,  ii.  328. 
Plumbago  rosea,  ii.  327. 

„         zeylanica,  ii.  328. 
Plumeria  «cutifolia,  ii.  421. 
Plumierio  acid,  ii.  422. 
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Po'da  Bahia,  i.  602. 
Podophyllin,  i.  69. 
Podophyllum  emodi,  i.  69. 
Podutalai,  iii.  57. 
Pogada,  ii.  376. 
Pogadamanu,  ii.  362. 
Pogaku,  ii.  632. 
Po-ho-yo,  iii.  104. 
Pogostemon  parviflorus,  iii.  95. 

,1        purpurioaiilis,  iii.  95. 
Pogostemomne,  iii.  101. 
Pol,  iii.  148.    . 
Poinciana  elata,  i.  507. 

„        pulcherrima,  i  506. 
yj       regia,  i.  549. 
Puis  de  marveille,  i.  366. 
Poison  nut,  ii.  458. 
Poivre  long,  iii.  176. 
,1     noir,  iii.  166. 
Polyiier  de  Betel,  iii.  183. 
Pokala,  ii.  632. 
Pokali-miii,  iii.  175. 
Poka-yakka,  iii.  422. 
Polenta,  iii.  580. 
Poley- Germander,  iii.  94. 
Polianthes  tuberosa,  iii.  493. 
Polyoarpeea  corymbosa,  i.  153. 
Polychroit,  iii.  458. 
Polygala  chinensis,  i.  155. 
„      crotalarioides,  i.  155. 
,,      telephioides,  i.  155. 
,,      tenuifolia,  i.  154. 
,,       vulgaris,  i.  154. 
PolygalesB,  i.  154. 
PolygonaoeiB,  iii.  148. 
Polygonic  acid,  iii.  150. 
Polygonum  alatnm,  iii.  150. 

„  aviculare,  iii.  148,  158. 

„  barbatum,  iii.  150. 

,,         Bistorta,  iii.  1 50. 

i,         glabrum,  iii.  150,  152. 

,,         Hydrojpipr,  iii.  150. 

„         molle,  iii.  150. 

,,  viviparum,  iii.  150. 

Polypodium  quorcifoUum,  iii.  623. 

„         taocifolium,  iii.  624. 

„         Yulgare,  iii.  621. 
Polyporus  offidnalis,  iii.  631. 
Pomegranate,  ii.  44. 
Pomelo,  i.  274. 
Pomme  cpineuse,  ii.  584. 
Pommier  d*cl^hant,  i.  281. 
Pongalam,  iii.  272. 
Pongamia  glabra,  i.  468. 
Pongelion,  i.  292. 
Ponmutootai,  i.  53. 
Ponna-cbettu,  i.  173. 
Ponna-virai,  i.  520. 
Ponnampoa-mara-yarai  iii.  396. 


Ponnan-kottai,  i.  368. 

Poo— 1«  Pu. 

Poodaoarapan  {Tarn,  tat   Celtis), 

iii.  316. 
Poon,  i.  176. 
Popal,  1.  685. 
Popinho  do  patare,  ii.  89. 
Popli-chukai,  i.  355. 
Poppy  capsules,  j.  87. 

„    leaves,  i.  76. 

„    oil,  i.  87. 

„    petals,  i.  97. 

„    seed,  i.  87. 

„    trash,  i.  78. 
Poprang,  ii.  104. 
Porash,  i.  213. 
Porphyroxin,  i.  88. 
Porrum  capitatum,  iii.  489. 
Portia  tree,  i.  213. 
Portulaca,  i.  159. 

,,        oleraoea,  i.  158. 
„        piloea,  i.  159. 
„        quadrifida,  i.  158. 
Portulacete,  i.  168. 
Post,  i.  73. 
Post-i-pisteh,  i.  380. 
Postaka-tol,  i.  73. 
Potaki,  iii.  148. 
Potentilla,  i.  583. 
Poter.  iii  287. 
Pou  de  moine,  i.  230. 
Poulourivi,  iii.  230. 
Pouroier  potager,  i.  158. 

Pradarani-Iauha,  ii.  392. 
Pranada,  ii.  1. 

,,        gudika,  iii.  169. 
Prangos,  ii.  138. 

,,        pabularia,  ii.  138. 
Prapunada,  i.  516. 
Prapunata,  i.  516. 
Prasarani,  ii.  229. 

,,         leha,  ii.  229. 
Prashni  (Syn,  for  Gondala),  iii.  560. 
Premna  herbacea,  iii.  68. 

M      integrifolia,  iii.  66. 

,,      tomentosa,  iii.  70. 
Prickly-pear,  ii.  99. 
Primulaoeie,  ii.  340. 
Prisnipami,  i.  427. 
PrithiUca,  iii.  604. 
Priya-darsha,  iii.  45. 
Priyan^,  i.  342. 
Prosopis  spicigera,  i.  569. 
Protc^ine,  i.  88. 
Pmnierd'Inde,  i.  162. 
Pnmus  insititia,  i.  668. 

„       Mahalib,  i.  567. 

„      Pudum,  i.  567. 
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Pninussp.,  i.  667. 
Paeudo-aoofnine,  L  6. 
Pseado-aoonitine,  i.  5. 
Psendo-chiratin,  iii.  267. 
Pseudo-ourarine,  ii.  401. 
Pseudo-indioan,  ii.  409. 
Pseudo-morphine,  i.  89. 
PBidinm  Guyaya,  ii.  30. 
Psoralia  oorylifoUa,  i„  412. 
Ft^rooarpe  &  bourse,  i.  464. 
Pterocarpine,  i.  463. 
Pterocarpus  Draco,  iii.  605. 
,,  MarBUjpium,  i.  464. 

.   „  eantalinus,  i.  462. 

Pterospermum  acerifolium,  i.  233. 

„  suberifolium,  i.  233. 

Ptyohotis  Ajwan,  ii.  117. 
Puohapayaru,  i.  488. 
Pudhira,  iii.  666. 
Pudina,  iii.  101. 
Pudina-ke  phul,  i.  424. 
Pueraria  tuberosa,  i.  424. 
Puga,  iii.  422. 
Pugai-ilai,  ii.  632. 
Puka-yila,  ii.  632. 
Pulajpida,  iii.  264. 
Pulai,  iii.  138. 
Pulambari,  ii.  457. 
Pulan-kizhanga,  iii.  399. 
Pulavayr,  iii.  264. 
Pulcolli,  iii.  65. 
Pulicaria  crispa,  ii.  260. 
Puliocakirai,  i.  213. 
Puli-cbintaku,  i.  246. 
Puli-narin,  i.  366. 
Puli-pandak,  ii..414. 
Puli-yarai,  i.  246. 
Puliyam-piEizbam,  i.  632. 
PuUam-paracbi-aappu,  i.  246. 
Pumadalai,  ii.  44. 
Pu-maram,  i.  370. 
Pummalo,  is  274. 
Pun,  iii.  638. 
Punai,  i.  176. 
Punaigam,  i.  173. 
Punaik-kali,  i.  447. 
Punar-bhava,  iii.  130. 
Punar-bbu,  iii.  130. 
Punar-naba,  iii.  130. 
Punar-naya,  iii.  130. 
Punar-nayasbtaka,  iii.  130. 
Pundarika,  i.  71. 
Pundi,  i.  896. 
Pundisoppu,  i.  212. 
Pundrika,  ii.  211. 
Pnngala,  ii.  380. 
Pnngam-maram,  i.  468. 
Pung-ma-tbeing,  ii.  252. 
Punica  Granatun,  ii.  44. 


Punioa  protopnnioa,  ii  45. 
Punioo-tannic  acid,  ii.  48. 
Punjabi,  iii.  887. 
Punnag,  i.  172. 
Punnaga,  i.  172. 
Punyatrina,  iii.  576. 
Pupal,  iii.  424. 
Puppanti,  iii.  291. 
Purasba-maram,  i.  213. 
Puraabara-tanam,  i.  139. 
Pnrashu,  i.  454. 
Purging  cassia,  i.  511. 
Pnrna,  iii.  130. 
Purple  Gillyflower,  i.  120. 

„      Goat*8-rue,  i.  416. 
Puralane,  i.  158. 
Puryali,  iii.  564. 
Pusbkara-mula,  ii.  296,  iii.  451. 
Pusbpa-kadal,  iii.  56. 
Patai-tanni-maram,  ii.  19. 
Puten-buding^,  ii.  94. 
Puttay-charagam,  i.  656. 
Putdkaranja,  i.  497. 
Putiki,  i.  238. 
Putol,  iii.  287. 
Putra-da,  ii.  581. 
Putra-jiya,  iii.  271. 
Putram-jiya,  iii.  271. 
Putranjiya  Roxburgbii,  iii.  271. 
Puyam,  i.  370. 
Puyyu-danimma,  ii.  44. 
Puyana,  iii.  264. 
Puzbuk-koUi,  iii.  66. 
Pyretbrin,  ii.  280. 
Pyretbrine,  ii.  280. 
Pyretbrum  umbelliferum,  ii.  281. 
l^rridine,  ii.  641. 
Pyroxylin,  i.  226. 
Pyrus  oommunis,  i.  581. 

„    Oydonia,  i.  679. 


Quarantaine,  i.  120. 
Quassiin,  i.  289,  296. 
Queensland  Hemp,  i.  207. 
Qu^ot,  i.  567. 
Querous  in^toria,  ui.  360. 
Quinamine,  ii.  188. 
Quince,  i.  579. 
Quinidine,  ii.  180,  187. 
Quinine,  ii.  177,  187,  102. 
Quinoyic  acid,  ii.  188. 
Quinoyin,  ii.  188,  375.- 
Qmsqualis  indica,  ii.  13. 


Bab-es-sus,  i.  492. 

Radne  de  S.  Obristopbe,  i.  36. 

Radagari,  iii.  480. 
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Radicals,!.  155. 
Radifl,  i.  129. 
Badish,  i.  129. 
Radix  Deiparee,  iii.  73. 

Mungo,  ii.  200. 

Mufltela,  ii.  414. 

palma  Christi,  iii.  385. 

puloronioa,  iii.  159, 

tozicaria,  iii.  465. 

veaicatoria    (PlozabAgo   r(Moa)| 
ii.  329. 
Rae-champa,  i.  42. 
Ragat-cbandan,  i.  462. 
Ragatrtira,  i.  338,  352. 
Rahishi,  iii.  28. 
Rai,  i.  123,  3S8. 
Raiga,  iii.  338. 
Rai-el-hamam,  iii.  00. 
Kaikora,  ii,  214. 
Rais  Madre  de  Deos,  iii.  72. 
Raisins,  i.  357. 

,,        de  Galom,  i.  362. 
Raiz  de  <V>bra,  iii.  159. 

M    Kadre  de  Deos,  iii.  72. 
Rajabala,  i.  206. 
Rajadani,  ii.  364. 
Ruja-jira,  i.  236. 
Rajuinaha,  i.  489. 
Raja-phala.  ii.  25. 
Raja- tarn,  i.  511. 
Rajana,  ii.  212,  364,  iii.  408. 
Rajani-gfandha,  iii.  493. 
Ka^anibasa,  ii.  376. 
Rajeshta,  iii.  443. 
Rajika,  i.  12"). 
Raipatrika,  ii.  560. 
RaMa-chandana,  i.  462. 
Rakta-ohitraka,  ii.  329. 
Rakta-gandhani,  i.  462. 
Rakta-g«H)ha,  ii.  41. 
Rakta-keru,  iii.  250. 
Rak^u,  iii.  551. 
Raktarohida,  i.  338,  341,  352. 
Rakta-simul,  i.  215. 
Rakta-yalli,  i.  355. 
Rakta-Tindu,  ii.  581. 
Rakta-Tinda-chada,  iii.  250. 
Ralnairanda,  iii.  301. 
Rakto-Bemul,  i.  215. 
Ral,  i.  195. 
Rala,  i.  195. 
Ramabana,  iii.  583. 
Ramala,  i.  133. 
Ramanjir,  iii.  338. 
Rambha,  iii.  443. 
Rametha,  iii.  225. 
Rampatri,  iii.  197. 
Rampbal,  iii.  197. 
Ramtil,  ii.  269. 


Ramtulaai,  iii.  85. 
Ramturai,  i.  210. 
Ramufiatia  Tivipara,  iii.  549. 
Ranaj,  iii.  515. 
Ran-akhrot,  iii.  278. 
Ran-drakaha,  1.  363. 
Ran-erandi,  iii.  272. 
Ran-ffhevada,  i.  450. 
Ran-baladf  iii.  396. 
Ran-jaipbal,  iii.  197. 
Ran-jondliala,  iii.  573. 
Ran-makai,  iii.  573. 
Ran-methi.  i.  480. 
Ran-panral,  ii.  73. 
Ran-phanas  (Artocarpns  birsuta], 

iii.  355. 
Ran-takla,  i  520. 
Ran-tikhi,  i.  121. 
Ran-tondla,  ii.  86. 
Ran-udid,  i.  491. 
Rauavara,  i.  519. 
Ranagu,  i.  468. 
Randbani,  ii.  121. 
Randia  dameiontm.  ii.  204. 

,,      uliginosa,  ii.  207. 
Rang,  iii.  115. 
Rang-i-badabab,  ii.  524. 
Rangan,  ii.  212,  214. 
Rang^ri-bar,  \L  2. 
Rangcbul,  i.  347. 
Rangi,  iii.  338. 
Rangoon  creeper,  ii.  13. 
Rangtin-ki-bel,  ii.  13. 
Rangunu-malle-cbettu,  ii.  13. 
Ranjondbala,  iii.  573. 
Ranmakai,  iii.  573. 
Ranunculaoen,  i.  1. 
Ranunculns  Sazdons,  i.  37. 

„  eoeleratos,  i.  37. 

Rape,  i.  122. 
Raphanns  Rapbaaistanini,  iii.  490. 

,,         utivuB,  i.l29. 
Rasamala,  i.  594. 
Rasan,  ii.  259. 
Ra-sana,  ii.  256. 
Raaanjana,  i.  65. 
Rasa-pbala,  iii.  514. 
Rasbija,  iii.  318. 
Raaoamofio,  iu.  125. 
Rasbme,  ii.  200. 
Rasimilinfl,  i.  594. 
Ra«n,  i.  474. 

Raana,  ii.  200,  260,  iii.  392. 
Raanapanobaka,  iii,  393. 
Rasona,  iii.  488. 
Rassakinda,  i.  54. 
Ramanl,  i.  560. 
Raswal.  i.  65. 
RMWanti,  i.  66. 
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Ratamba,  i.  164. 

Ratambi,  i.  164. 

Ratanhia,  i.  364. 

Ratanjli,  i.  462. 

Ratanjot,  ii  524. 

Ratanpurs,  i.  139. 

Ratavalio,  iii.  57. 

Rati-nagkesar,  i.  172. 

Ratipanche,  iii.  627. 

Ratmandu,  ii.  523. 

Ratoliya,  iii.  57. 

Rattiasan,  i.  213. 

Raughan-i-bid,  iii.  366. 

Raawolfia  Berpontina,  ii.  414. 

Ravara-patri,  ii.  536. 

Ravette,  i.  123. 

Rawa,  iii  608. 

Rawand,  iii.  153. 

Rawand-el-dawabb|  iii.  154. 

Rajan,  ii.  3€4. 

Rayete,  i.  395. 

Razianah  or  Kazianaj,  ii.  125,  132. 

Rechanaka — see  Rochanika. 

Red  Bahman,  ii.  304. 

„    Cedar,  i.  242. 

,,    Mango,  i.  163. 

„    Nagkesar,  i.  172. 

„    Rhapontio,  ii.  304. 

,,    Sanders- wood,  i.  462. 

„    Silk-cotton  tree,  i.  215. 

„    SorreU,  i.  212. 
Redwood  tree,  i.  336. 
Reglisse,  i.  491. 
Rela-kayalu,  i.  511. 
Renouee  des  oiscaux,  iii.  148. 
Renuka,  iii.  76. 
Revanchi-no-siro,  i.  168. 
R'^watih-i-dewana,  iii.  153. 
Rhainnea?,  i.  350. 
Rhamnus  \Vightii,  i.  352. 
Rhazya  striata,  ii.  391. 
Rhco-tannic  acid,  iii.  156. 
Rbot»a-maram,  i.  256. 
RhetBa-maum,  i.  256. 
Rheum  emodi,  iii.  155. 

MoonToftianum.  iii.  155. 
officinale,  iii.  152. 
palmatum,  iii.  153. 
Ribes,  iii.  152. 
tataricum,  iii.  163. 
Webbianum,  iii.  155. 
Rewand-chini,  iii.  153. 
Rewand-i-lahmi,  iii.  154. 
Rhinaoanthin,  iii.  56. 
Rhinacanthus  communis,  iii.  55. 
Rhizophora  mucronata,  iii.  599. 
Rhizophoreas,  i.  598. 
Rhododendron  l^pidotum,  iii.  374. 
Rhosadine,  i.  88,  109. 


Rhubarb,  iii.  152. 
Rhubarbe,  iii.  152. 

>,         des  pauyres,  L  34. 
RhuB  ooriaria,  i.  372. 
,,     Kakrasingi,  i.  374. 
„     parviflora,  i.  374. 
„     Bemi-alata,  i  374. 
Rhynchocarpa  fcstida,  ii.  97. 
Rhynchostylis  retusa,  iii.  396* 
Ribas,  iii.  154. 
Ribas-i-Muammiri,  iii.  154. 
Rice,  iii.  601. 
Ricin,  iii.  304,  309. 
Ricin  commun,  iii.  301. 
Ricinelaidic  acid,  iii.  307. 
Riciiielaidin,  iii.  307. 
Ricinine,  iii.  308. 
Riciuisoleic  acid,  iii.  308. 
Ricinoleic  acid,  iii.  304,  307. 
Ricinus  communis,  iii.  301. 
Riban,  iii.  83. 
Rijl-el-ghurab,  ii.  133. 
Rijl-ol-jarad,  iii.  374. 
Rijl-el-tair,  ii.  133. 
Rinbadam,  iii.  383. 
Ringin,  i.  368. 
Ringri,  i.  284. 
Ringworm  powder,  i.  501. 
Rishah-i-khitmi,  i.  201. 
Risbah-i-wala,  ii.  239. 
Ritha,  i.  368. 
Rivea  omata,  ii.  541. 
Riwas,  iii.  153. 
Roatangha,  i.  370. 
Robertin,  i  249. 
Rochana-raktA,  iii.  295. 
Rochanika,  iii.  296. 
Rocket,  i.  130. 
Rooouyer,  i.  149. 
Rodhra,  ii.  373. 
Roga-chettu,  iii.  92, 
Rohan,  i.  336. 
Rohera,  i.  341. 
Rohini,  i.  341. 
Rohishta,  iii.  657. 
Rohishte-gavat,  iii.  557. 
Rohitak,  i.  341. 
Rohituka,  i.  341. 
Rojia-cha-phul,  ii.  321. 
Romero  Santo,  iii.  93. 
Rosa  canina,  i.  574. 

„     damascena,  i.  574. 
.,,    involucratA,  i.  574. 
Rosaceae,  i.  563. 
Rosaginine,  ii.  401. 
Rose,  i.  574. 

„     d'Inde*  ii.  321. 

„     de  Jericho,  i.  1 17. 

,,     malloes,  i.  594, 
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Bofle  of  Jericho,  i.  117. 
,,     stameos,  i.  675. 
,,     water,  i.  576. 

Boselle,  i.  212. 

Roshol,  iii.  557. 

Rosier  de  Damas,  i.  574. 

Rosmarinho,  iii.  93. 

Boemelleus,  i.  694. 

IU>fiocjamne,  iii.  412. 

Bossalis  en  bonclier,  i.  591. 

Rottlerin,  iii.  299,  300. 

ItouDd  Zedoarj,  iii.  416. 

Rozelle,  i.  212. 

Bubah-turbak,  ii.  550,  573;. 

Bubia  cordifolia,  ii  231. 
f,     tinctorium,  ii.  231. 

Bubiaceae,  ii.  169. 

Budantika,  ii.  545. 

Budrajati,  iii.  158. 

Budranti,  ii.  545. 

Budrayanti,  iii.  168. 

Bue,  i.  249. 
„    dcs  jardinfl,  i.  249» 
„    des  pr^R,  i  34. 
„    Banvagre,  i.  252. 

Bnba,  iii.  577. 

Bnhin,  iii.  296. 
Bui,  ii.  428. 
Bukba,  iii.  348. 
Bukh-alu,  iii.  549. 
Bnmox  aquaticus,  iii.  158. 
,,       Diopcoridis,  iii.  158. 
„       Paticntia,  iii.  158. 
ff       vesioariiifi,  iii.  167. 
„       WaUichii,  iii.  158. 
Rmninan,  iii.  45. 
Bumman-el-aiiliar,  1.  162.. 
Bumman-i-bari,  ii.  46. 
Bunas,  ii.  2^1. 
Bunboom,  i*.  599. 
Banz,.iii.  604. 
Bos,  iii.  60,  558. 
Busa,  iii.  557. 
BuBa-ka-tel,  iii.  559. 
Buscos  acoloatua,  ii.  33>  125. 
Bu8ot,  1.  65. 
But*  gpraveolenB,  i.  249. 
Butacete,  i.  249. 
Butilin,  iii.  367. 
BuTn,  iii.  301. 
BiiTnka,  iii.  301 . 
Bnaz,  iii.  604. 


Babaat  aslsa,  iii.  128. 
Sabbasagiy  ii.  128. 
SaUno,  u.  72. 
BMt,  iii.  489. 


6*b]a,  iii.  83. 

Sabji.iu.  819,  820. 

Sabza,  iii.  83, 

Sabzi,  iii.  320. 

Subnniy  i.  165,  ii.  102. 

Saochamm  officinamm,  iii.  692. 

Saocolabinm  papillosum,  iii.  392. 
„  species,  iii.  393^ 

Sacking  tree,  iii.  348. 

Sada-(^andon,  iii.  232« 

Sadamandi,  ii.  319, 

Sadeori,  ii.  243. 

Safarjal,  1.  679. 

Safed-aghad(^  iii.  136. 

Safed-bahman,  ii.  303. 

Safed-chamni,  iii.  8. 

Safed-champa,  ii.  421. 

Safed-chandan,  iii.  232. 

Safed-jam,  ii.  30. 

Safed-jira,  ii.  113. 

Safcd-jinin,  ii.  118. 

Safed-mirch,  iiL  167. 

Safcd-miri,  iii.  167. 

Safed-murgb»,  iii.  139. 

Safed-musli,  iii.  485. 

Safod-safri-am,  ii.  30. 

Safed^semul,  i.  216. 

Safflower,  ii.  308. 

Saffron^  iii.  453. 

So&an,  iii.  453. 
„        batard,ii.  808. 

Safsaf  {Arabic  for  Saliz  oaprea), 
iii.  364. 

Sagach,  iii.  61. 

Sagade,  i.  370. 
Sag-angur>  ii.  550,  673. 
Sagapenum,  ii.  160. 
Sagapu,  ii.  193. 
Sagarghola,  i.  496. 
Sagbinaj,  ii.  160. 
SagoTani,  ii.  442. 
Sagpistan,  ii.  518. 
Sagshikan,  ii.  683. 
Sagun,  iii.  61. 
Sagwtin,  iii.  61. 
Sahadevi,  ii.  243,  246. 
Sahakara,  1.  382. 
Sahjna,  i.  396. 

Baint  Ignatius*  Bean,  ii.  600. 
Saisaban,  i.  476. 
Saj,  iii.  61. 
Sajeri,  i.  46. 
SajjLkar,  iii.  142. 
Saiire,  ii.  119. 
Saka,  iii.  61. 
Sakalabi,  i.  312. 
Sakanaru,  iii.  667. 
Saka-areshtha,  iii.  390. 
8ak>el-hanuun,  i.  47. 
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Sakar-el-mriiar,  U.  4S0. 
Sakhis  (A.  laniger),  iii.  66S. 
Sakmuniya,  ii.  644. 
Sikkofa,  i.  19$. 
Sal,  i.  195. 
Sala,  i.  195. 
Sala-miflhri,  iii.  384. 
SalA-yeshta,  i.  196. 
Salab-misrl,  iii.  384. 
Salabfliathidim,  ii.  887. 
Salai,  i.  302. 

Salam-miflri,  iii,  8M. 

Sftle-gond,  i.  302. 

Sale-lattft,  i.  309. 

Salop,  iii.  386. 

Salgeira,  i.  699. 

Salicineeei  iii.  364. 

SaUcomia,  iii.  141. 

Salikheh^  iu.  204. 

Soliyaire  d'Emgne,  ii.  277. 

Salix  0^vea»  iii.  364. 
^,    ftpeoiesy  iii.  366. 

SallakC  i.  302. 

Sallaki-draTa,  i.  309.    ' 

Salmali,  i  215. 

Salxaali-Tesbta^  i.  216. 

Salpami,  i.  428. 

SakepareiUe  de  I'lnde,  ii.  446. 

Salsola^  iii.  141. 

Salvadora  oleoideB,  ii  380. 
ff        persioa,  ii.  38QL 

Salyadoraoeffi,  ii.  380. 

Salvadorine,  ii.  383. 

Salvan,  i.  428. 

SftlYia  .Sigjptiaoa,  iii.  8^. 
^»      plebeia,  iii.  89. 

SaoMdaray  i.  293. 

Samadeia  indica,  i.  293. 

Sajnaderin,  i.  294. 

Sama-gecw,  ii.  450. 

Sanumdar-phal,  ii.  17. 

Samandar-Bokh,  ii.  541. 

Saxnas-arkani-ohiirna,  iii.  421. 

Sambara-yaUi,  i.  363. 

Sambhahi,  iii.  73,  76. 

Sambhara,  iii.  564. 

Sambiri,  i.  389. 

Sambrani,  i.  196. 

Sambnml-aku,  iii.  8. 

Sambfani-obettn,  iii.  8. 

Sambaciu  odorata  aromatraa,  iii.  67. 

Samg^h-i-arabi,.  i.  541. 

8amgh-i.bal-i-flluri&,  u.  167. 

Sanii,  iii.  338. 

Bampage^  i.  637. 

Sampage-hiiTTOy  i.  42. 

Sampangi-pQTTU,  i.  42. 

Sampirani,  i  509. 

Samp-phali,  i  37. 


Samral-el-aaly  i.  162. 
Samrat-el-torfab,  i.  16(>. 
Samndar-pbal,  ij.  I7. 
Samiik,  ih.  583. 
Samodra-pachoba,  ii.  641. 
Samndra-paki,  ii.  541. 
Sanmdra-pa-tenkaya,  iii.  620. 
Samudm-fduAh,  ii.  541. 
Samadn-sosba,  if.  541. 
Sanmdra-TDgajn,  ii.  541. 
Samimdar«8ok,  iii.  89. 
Samnira-pallaHi,  ii.  17. 
SomydaoeeB,  ii.  60. 
San,  i.  400. 
Sana,  i.  400. 
8an*-baladi,  i.  531. 
Sana-bajazi,  i.  527. 
Sana-jebali,  i.  531. 
Sana-nMiki,  i.  526. 
Sana-puflbpi,  i.  40Ok 
SanaUknrd,  ii.  304. 
Saoatta,  i.  371. 
Sandal,  ill.  233. 
Sandalwood,  iii.  282. 

,»  African,  iii.  241. 

„  ofil,  iii.  232. 

Sandsnalr4Mttai,  iii.  292. 
Sandams,  i.  510. 
Sandeflra,  i.  507. 
Sandhyakali,  iii.  132. 
Sanfu-mnn,  iii.  77. 
Sangisaboyah,  i.  5}6w 
Sangknpi,  iii  76. 
Sanlisabojab,  i.  5I&. 
Sankar-jata,  i.  427. 
SankhahnU,  ii.  516. 
Sankba-pni^pi,  ii.  514. 
Sankbro,  iii.  673. 
Sankbrel,  ii.  51 6* 
Sankin,  iii.  500. 
Sanaipat,  iii.  5. 
Sannipata-niid,  iii.  5w 
Sanseyiera  zeybmica,  iii.  493L 
Sanaeyieiine,  iii.  496. 
Sant,  i.  542,  iii.  130w 
Santal,  i.  463. 

„      blanc,  ni.  232. 

, ,      ronge,  i.  462. 
Santalaoeae,  iii.  232. 
Santaline,  i.  463. 
Santaiom  album,  iii.  232. 
„        dgnoraa,  iii.  247. 
»,        l^naaai,  iii.  246. 
Santalina  fliiiMf  ij|iaiMWni«,  iii.  24. 
Santonin,  iL  290. 
flamibar-  frl-V^mdt^,  Btt.  S84L 
Sanya,  i.  400. 
SapindaoMB,  i.  364. 
Sapiadna  Mnkcnraari,  i.  374. 
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Sapindus  trifoliaius,  i.  S07. 
Sapistan,  ii.  518. 
Sapni,  iii.  874. 
Sapodilla  plum,  ii.  365. 
Sapogenin,  i.  157,  369. 
Saponaria  officinalis)  i.  156. 

„        Yaccaria,  i.  166. 
Saponin,  i.  167,  369,  661. 
Sapotaceee,  ii.  354. 
Sapotillier,  ii.  366. 
Sapotine,  ii.  366. 
Sappan,  i.  500. 

„      wood,  i.  500. 
Sapean,  iii.  158. 
Sapsand,  iii.  158. 
Sapsnndi,  iii.  348. 
Sapta-chhada,  ii.  886. 
Sapta-pama,  ii.  886. 
Saptala,  1.  560. 
Sapu,  i.  43. 
Sapus,  iii.  159. 
Saraoa  indioa,  i.  607. 
Saracens  Gonsound,  ii.  248. 
Saragavo,  i.  896. 
Sarah,  i.  137. 
Saral,  iii.  378. 
Sarala,  i.  292. 
SaraU-drava,  iii.  378. 
8arapunkha,.i.  416. 
Sarasaya,  i.  123. 
Saroooolla,  1.  476. 
Saroocolline,  i.  478. 
Saroostemma  brevistigma,  ii.  458. 
Sardari-har,  ii.  6. 
Saresh,  iii.  480. 
Sarifon,  ii.  288. 
Sari-kasondi,  i.  520. 
Sariya,  ii.  446. 
SariyadTaya,  ii.  446. 
Sariyan,  i.  428. 
Sarjikaksliara,  iii.  414. 
Sarkara,  iii.  588. 
Sarpagandba,  ii.  414. 
8aipan-ka-tel,  i.  178. 
Sai^shi-chetta,  ii.  200. 
Sarphoonka,  i.  415. 
Sarponkfaa,  i.  415. 

Saraaparilla  (country),  ii.  446,  iii.  600. 
Bary-i-TorkiBtaiu,  ill.  874. 
Sarya,  iii.  367,  449. 
Saryari-har,  ii.  6. 
SarwaU,  iii.  189. 
Saaave,  i.  123. 
Sataganda,  ii.  60. 
Satar,  iii.  114. 
Satar-el-hamir  (Sj^m.  for  T.  serpylliim), 

iu.  109. 
Batar-i-bari,  iii.  874. 
Satawari,  iU.  463,  488. 


Sathi,  iii.  89. 

Sati,  iii.  399,  417. 

Satila,  i.  489. 

Satinwood,  i.  839. 

Satodi-mala,  iii.  130. 

Satphal,  ii.  17. 

Satudo,  ii.  102. 

Satureia  grseca,  iii.  116. 

Saturijnn — gee  Satyrion. 

Satoryus,  i.  20. 

Satyin,  ii.  386. 

Safcyrion,  i.  20,  iii.  384. 

Sanbbaqua-sunthi,  iii.  421. 

Sanl  tree,  i.  195. 

Sannf  (Syn.  for  Anise),  ii.  131. 

Sanr,  i.  215. 

Saurab,  Saurabhi,  iii.  454* 

Saurabhi-nimba»  i.  262. 

Sauromatuzn  pedatum,  iii.  547. 

Saussurea  Lappa,  ii.  296. 

Sayari,  iii.  468. 

Sayonnier,  i.  367. 

Saxifraga  ligulata,  i.  588. 

Sazifragacece,  i.  585. 

Sazaj-i-Hindi,  iii.  209. 

Scammony,  ii.  544. 

Schera-bala,  iii.  139. 

Seheru-katu-yalli-oamram,  ii.  508. 

Schima  WaUiohii,  i.  190. 

Scbleichera  trijoga,  i.  370* 

SoboBnus,  SobcBnanthns,  iii.  564. 

Sehweinfurthia  8phsBrocazpa,iii.  5. 

SoiUa,  iii.  476. 

Scindapsns  officinalis,  iii.  543. 

„        pertnsus,  iii.  544. 
Soirpas  kysoor,  iii.  655. 
ScitamineaB,  iii.  396. 
Scf^lia  aculeata,  i.  266. 

„       lorida,  ii.  626. 
Sorew  Pine,  iii.  536. 
ScrophnlarinefB,  iii.  I. 
Sea-ooooannt,  iii.  520. 
Sebastiania  Gbanuelea,  iii.  316. 
Sebesten  plam,  ii.  518. 
Secamone  emetioa,  ii.  468. 
See— <M  Si. 
Segon,  iii.  61. 
Sennnd,  4ii.  253. 
Sehnnda,  iii.  254. 
Selu,  ii.  618. 

Sem  or  Sesila-gond,  i.'687. 
S4m6oairpe,  i.  389. 
Semfinoine..  ii.  288. 
SemicarpoB  Anacardinm,  i.  889. 
Sempagnm,  i.  48. 
Sempseny  iii.  29. 
Semnl,  i.  216. 
Sendi,  iii.  620. 
Sendri,  i.  150. 
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S6n6,  u  626. 

„      d'ltalie,  i.  630. 
Senna,  i.  626. 

,,      podB,  i.  629. 
Sennit,  i.  628. 
Sensitive  eommnne,  i.  638* 

„  plant,  i.  538. 

Seoti— w^  Shevanti. 
Scphalika,  ii.  376,  iii.  7a. 
Serapias,  iii.  384< 
Seriuji,  ii.  40. 
Seroo-kaya,  ii.  86. 
Sorpolet,  iu.  109. 
Sesame,  iii.  26. 
Sesame  de  Tlnde,  iii.  26. 
Sosamum  indicum,  iii.  26. 
Sesbania  JEgyptiaca,  i.  474. 
,,        grandiflora,  i.  472. 
Seyaka,  i.  71. 
Sovya,  iii.  339,  662. 
Sewar,  ii.  391. 
Shadanga-paniya,  i.  224. 
Shaddaranayoga,  ii.  329. 
Shadgrantha,  iii.  639. 
Shadhurak-kalli,  iii.  263. 
Shafterak,  i  122. 
Shaggy  button- weed,  ii.  230. 
Shahasfcrham,  iii.  83. 
Shahasperham,  iii.  83. 
Shahdancli,  iii.  323. 
Sliahterah,  i.  114. 
Shahteraj,  i.  116. 
Shailam,  iii.  683. 
Shajrat-el-baraghifl,  i.  682. 
Shajrat-el-kapor,  ii.  275. 
Shakar,  iii.  693. 
Shakakul,  ii.  136. 
Shakakul-i-misri,  ii.  138. 
Shakayak-el-naaman,  i.  37. 
Shakra-siishta,  ii.  1. 
Shala-mishri,  iii.  384. 
Shala-pami,  i.  428. 
ShaU,  iu.  604. 
Shalim,  iii.  680. 
Shallot,  iii.  492. 
Shalumbi,  i.  122. 
Shamantippn,  ii.  276. 
Shamariniyiin,  ii.  123. 
Shambalid,  iii.  496, 
Shamkand,  i.  15. 
Shammani,  ii.  683. 
Shampagi,  L  42. 
Shamraj,  i.  366. 
Shamuddira-pachohai,  ii.  641. 
Shanal,  i.  400. 
Shanambu,  i.  400. 
Shangabir,  iii.  421. 
Shankeahvar,  i.  606,  ii.  262. 
Shankhahnli,  ii.  262. 
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Shankhapnflbpi,  ii.  263« 

Shankhini,  ii.  263. 

Shappathnpu,  i.  204. 

Sharab-i-kashkash,  i  98. 

Sharak-kouraik-kai,  i.  611. 

Sharbati-limbu,  i.  273. 

Shardol,  ii.  11. 

Sharfiynn  {Syn*  for  GardamomB),   ixL 

428. 
Sharif  ah,  i.  46. 
Sharunnay,  ii.  102. 
Shashkakul,  ii.  136. 
Shataknppi-Tirai,  ii.  128. 
Shatakuppi-vittulu,  ii.  128. 
Shatapushpa,  ii.  128. 
Shankat-el-arabiya,  iii.  143. 
Shankat-el-baida,  ii.  806,  iii.   liS. 
Shaukat-el-muntiiieh,  1.  582. 
Shiivari,  ii.  70. 
Shayakah,  i.  477, 
Shayyan,  iii.  505. 
Sheduri,  iii.  417. 
Shee — sea  Shi. 
Sheeakai,  i.  560. 
Shegat,  i.  396. 
Shegva,  i.  396. 
Shekaknl,  ii.  136. 
Shelvant,  ii.  618* 
Shemalo,  i.  215. 
Shombat,  i.  393. 
Shembi,  i.  569. 
Shem-maram,  i.  336r 
Shemmulli,  iii.  43. 
Shempangan,  i.  43. 
Shend-Tel,  ii.  449. 
Shenevar-vaymbu,  i.  411. 
Shen-gauktippi,  iii.  76. 
Shen-kottai,  i.  389. 
Shen-shandanam,  i.  462. 
Shepa.  ii.  128. 
Sheradi,  iii.  692. 
Sheran-kottai,  i.  38^. 
Sherus,  i.  123. 
Sherval,  iii.  560. 
Shetvara,  ii  627. 
Shevan,  iii.  70. 
Shevana,  iii.  70. 
Shevanti -cha-phula,  ii.  277. 
Shevari,  i.  474. 
Shevelli,  ii.  231. 
Shewan,  iii.  70. 
Shia-jira,  ii.  119. 
Shial-kanta,  i.  110. 
Shibab,  iii.  256. 
Shibbit,  u.  128. 
Shibjal,  i.  366. 
Shibram,  i.  60. 
Shih,  ii.  288. 
Shika,  i.  560. 
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Shikam-daridah,  iii.  126. 
Bhikhari,  iii.  136. 
Shikimen,  i.  41. 
Shikiminic  acid,  i.  41. 
Shikimipicrin,  i.  41. 
ghikimol,  i.  41. 
Shilarasam,  i.  594. 
Shima-chamanti-pnfihpamu,  ii.  274. 
Shima-dalima-vittulu,  i.  579. 
Shima-jeTenti-pushpam,  ii.  274. 
Shima-jilakara,  ii.  119. 
Shima-goranti-vittulu,  i.  252. 
8hima-tK)pu,  ii.  119. 
Shimai-agatti,  i.  518. 
Shimai-atti|  iii.  342. 
Bhimai-azha-Tanai-yirai,  i.  252. 
Shimai'oliamantippu,  ii.  274. 
Shimai-kichili,  iii.  417. 
Shimai-madala-virai,  i.  579. 
Shimai-shirHgam,  ii.  119. 
Shimai-shomba,  ii.  119. 
Shime-dalimba-bija,  i.  679. 
Shime-jirige,  ii.  119. 
Shiine-ehyamantige,  ii.  274. 
Shime-sopu,  ii.  119. 
Shimi,  iii.  594. 
Shimpti,  i.  393. 
Shindil-kodi,  i.  54. 
Singabir,  iii.  421. 
Shingadio-vachnag,  i.  1. 
Shir-el-jibal,  iii.  624. 
Shir-el- jinn,  iii.  6'24. 
Shiragam,  ii.  113. 
Shirat-kuchchi,  iii.  46. 
Shirkhishti  i.  5^3* 
8hiru-nari  vengayam  (Indian  Squill), 

iii.  476. 
Shirutek,  iii.  68. 
Shitaraj,  ii.  330. 
Shitta  rattai,  iii.  437. 
Shiva-linga,  ii.  90. 
Shiva-nimb,  i.  411. 
Sbivadai,  ii.  527. 

„       ver,  ii.  527. 
Shivani,  iii.  70. 
Shivannigida,  iii.  70. 
Shivappu-chittira,  ii.  329. 
Shivappu-goyya-pazham,  ii.  30. 
Shiwaran,  i.  122. 
Shoe -flower,  i.  204. 
Shombu,  ii.  124. 
Shonra,  ii.  128. 
Shora-kai,  ii.  67. 
Shorea  robnata,  i.  195. 

„     Talnra,  i.  196. 
Shotta  katrazhai,  iii.  467. 
Showkran,  ii.  110. 
Shoyikinu-virai,  ii.   128. 
Shreyan,  iii.  543. 


Shad,  ii.  128. 
Shudan,  iii.  200. 
Shndimudi,  ii.  319. 
Shnka,  iii.  641. 

M      dana,  ii.  44, 
Shokai,  iii.  143. 
Shukku,  iii.  420. 
Shukri,  i.  238. 
Shulundu-kora,  ii.  215. 
Shumach  (Sumach),  i.  372. 
Shumshur,  iii.  428. 
Shuiiiz,  i.  28. 
Shuprak,  i.  33. 
Shurali,  i.  609. 
Shurava,  i.  124. 
Shnshma,  Shuahmir  (Cardamoms),  iii. 

Shuthi  (Zedoary),  iii.  399. 

Shwet-basauta.  iii.  291. 

Shyavantige-huvD,  ii.  277. 

Siah— 6r<f  Siyah. 

SiaU,  i.  424. 

Siam  Benzoin,  ii.  371. 

Sida  caqiinifolia,  i.  206. 

,,    cordi folia,  i.  20(J. 

,1     humilin,  i.  207. 

„     mauritiana,  i.  208. 

„     rhombi folia,  i.  206. 
Sidharta,  i.  123. 
Siddhi  (6>».  for  Cannabis  sativa^  iii. 

318. 
Sicgcsbockia  orientalia,  ii.  264. 
Sigappuppugui,  ii.  37. 
Sigo,  i.  660. 
Sihah,  iii.  375. 
Sibaru,  ii.  376. 
Sihla,  i.  302. 
Sikekai,  i.  660. 
Shikhandin,  iii.  339. 
Sikhi,i.347. 
Sikran-el-hut.  iii.  1. 
Sila-bak,  iii.  627. 
Sila>valka,  iii.  627. 
Silujit,  ii.  515. 
Silani«i,  i.  594. 
Silarambha^iii.  450. 
Silhaka,  i.  594. 
Silim-kiiDg,  ii.  1. 
Silk-weed,  ii.  427. 
Silphiuni,  ii.  139,  141. 
Sim,  i.  489. 
Sima — sfe  Shima. 

Sima-chamantl-pushpamu,  ii.  274, 
Sima-jilakara,  u.  119. 
Simarubeae,  i.  284. 
Simbi,  i.  489. 
Simsim,  iii.  28. 
Simsin-el-Hindi,  iii.  302. 
Sinalbin,  i.  126. 


72 


INDBX. 


Sind  Opium,  i.  89. 

Sindhuvara,  iii.  73. 

Singnamook,  i.  5S8. 

SinEa-kesara,  ii.  362. 

Sinjid-i-jilani^  i.  350* 

Sinnigrin,  i.  126. 

Sinyii,  iii.  367. 

Sipand,  i.  243. 

Sir,  iii.  489. 

Sira-punnai.  i.  176. 

Sira-8hengalanir,  ii.  243. 

Sirasala-mara,  i,  661. 

Sireh,  iii.  665. 

Siris  or  9iras,  i.  661. 

Sirisa,  1.  662. 

Siriahika,  ii.  623. 

Siroo — see  Sirm. 

Sirru-kanchori-vayr,  iii.  313. 

Sirru-kurinja,  ii.  460. 

Sirru-pulai,  iii.  138. 

Sirru-puUady,  i.  430 

Sirru-aerupadi,  ii.  104. 

8ia,  }.  401. 

SiHaUyns,  iii.  124. 

Sisiban,  i.  476. 

Sisymbrium  AUiaria,  iii.  490. 
„  Irio,  i.  121. 

M  officinale,  i.  122. 

Sita-che-kes,  ii.  640. 

gita-mulaka,  iii.  o7l. 

Sita-phal,  i.  44. 

Sita-pnlltim,  i.  44. 

Sita  pandu,  i.  44. 

Sittarittee, Jii.  4^8. 

SitrapaladnlJv  260. 
Sivani,  iii:  294:^- 
Siyah-chob,  i.  683. 
Siyah-danah,  i.  28. 
Siyah-jira,  ii.  116,  119. 
Skandaja,  iii.  339. 
Skandha-tani,  iii.  613. 
Skatole,  ii.  6,  iii.  317. 
Sleshmataka.  ii.  618. 
Slitten,  ii.  92. 
Small  Caltrops,  i.  243. 

,,     Crold-Mohar,  i.  606. 
Smilax  China,  iii.  600. 
,,      glabia,  iii.  600. 
,,      ovalifolia,  iii.  603. 
Sneha-viddha,  iii.  380. 
Snuhi,  iii.  264. 
Soapnut,  i.  367. 
Soapwort,  i.  155. 
Sobhanjana,  i.  396. 
Soeotra  Dragon^s-blood,  iii.  504. 
Soootrine  Aloes,  iii.  467. 
Soda  plant"; ,  iii .  141. 
Sogade,  ii.  446. 
Sohaga,  i.  341. 


Sohanpe-soah,  i.  686. 
Solanaceie,  ii.  649. 
Solanidine,  ii.  658. 
Solanine,  ii.  662. 
Solannm  Dnloamara,  ii.  649. 

,,        ferox,  ii.  660. 

„        indioum,  ii.  555. 

„        Jacquinii,  ii.  667, 

„        Digram,  ii.  649. 

M        torvum,  ii.  660. 

„        trilobafcam,  ii.  669. 

n        verbasoifolium,  ii,  660. 

,,        xanthooarpum,  ii.  667. 
Soma-valka,  iii.  366. 
SoUdago  odora,  ii.  248. 

M        Virga-aurea,  ii.  247. 
Somand,  i.  474. 
Somballi     (Ifind.     for    Ghrozophoim 

plicata),  iii.  316. 
Sombong,  ii.  252. 
Somida-manu,  i.  336. 
Somniferine,  ii.  668. 
Somp,  ii.  124. 
Somraj,  ii.  241. 
Somraji,  ii.  241. 
Soua,  iii.  15. 
Sonalla,  i.  400. 
Sonamakki,  i.  626. 
Sonchus  oleraceus,  ii.  315. 
Sondhali,  i.  511. 

Sondhi  {Hind,  for  A.  laniger),  iii.  661. 
Sone-patta,  iii.  16. 
Sonfiya,  iii.  568. 
Songarvi,  i.  460. 
Sonsali,  ii.  261. 
South,  Sonti,  iii.  420. 
Soo — eee  Su. 
Sopu,  ii.  124. 

Sopabia  delphinifolia,  iii.  14. 
Sorghum  vulgare,  iii.  680. 
Sothagni,  iii.  130. 
Souoi  des  iardins,  ii.  322. 
Sou-line,  i.^l, 
Sowa,  ii.  128. 
Sow-bread,  ii.  347. 
Soymida  febrifuga,  i.  336. 
Spanish  Jasmine,  ii.  378. 
„        Pellitory,  ii.  277. 
Spermaooce  hispida,  ii.  230. 
Sphaeranthine,  ii.  268. 
Sphaeranthus  indicus,  ii.  267. 
Spheerococcus  oompressus,  iii.  635, 
Spilanthes  Acmella,  ii.  283. 

„  caWa,  ii.  284. 

,,  oleraoea,  ii.  283. 

Spinacia  oleraoea,  iii.  146. 
Spinach,  iii.  146. 
Spin-bajja,  ii.  669, 
Spodium,  iii.  688. 
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pogel  seeds,  iii.  126. 

poadias  mangifera,  i.  395,  549. 

,,      species,  i.  396. 
Spunk,  iii.  630. 
Squill,  iii.  476. 
Squinanthus,  iii.  664. 
Squirting  Cucumber,  ii.  95. 
Sribar,  ii.  202. 
Srihastini,  ii.  525. 
Srikhanda,  i.  492,  iii.  232. 
Srimano.,  iii.  339. 
Sringavera,  iii.  421.  • 

Sringi-bish,  i.  1,0. 
Sripami,  iii.  70. 
Sripamika,  iii.  356. 
Sriphala,  iii.  262. 
Srivadi,  ii.  202, 
Srivadoli,  ii.  202. 
Srivati,  ii.  202. 
Staff-tree  oil,  i.  345. 
Stapelia  reflexa,  ii.  458. 
Staphisagrine,  i.  39. 
Star-anise,  i.  39. 
Stemodia  ruderalis,  iii.  7. 
Stepbania  hemandifolia,  i.  54. 
Sterculia  foetida,  i.  230. 

„      Bcapbigera,  i,  230. 

,,      urens,  i.  228. 
Stereospermum  cbelonoides,  iii.  22. 
„  suaveolens,  iii.  20. 

,,  xylocarpum,  iii.  23. 

Sthale-ruba,  iii.  468. 
Stbula-pusbpa,  i.  472. 
Sticky  Gleome,  i.  131. 
StoDcbas  Arabique,  iii.  93. 
Storax  officinalis,  i.  598. 
Storesin,  i.  598. 
Sirobilanthes  calloeus,  iii.  40. 
Strunt-bout,  iii.  317. 
Stmtbium,  i.  155. 
Strychnine,  ii.  462,  467. 
Stiycbnos  Beddomei,  ii.  503. 

„        cinnamomifoUa,  ii.  503. 

„        colnbrina,  ii.  502. 

„        Ignatii,  ii.  500. 

„        laurina,  ii.  503. 

„        Nux-vomica,  ii.  458. 

,,        potatorum,  ii.  505. 

,,        Bheedii,  ii.  502. 
Styracese,  ii.  369. 
Styradn,  i.  597. 
Styrax  Benzoin,  ii.  869. 

„  liquide,  i.  593. 
Styrol,  i.  597. 
Styron,  i.  597. 
Styryl,  i.  507. 
Siiaa,  iii.  553. 
Suseda,  iii.  141. 
Snbhra,  ui.  587. 


Suchi,  ii.  572. 
Sucbi-mukba,  Hi.  575. 
Sudapa,  i.  249. 
Sndarsana-obuma,  ii.  511. 
Sudba,  ii.  1. 
Sndby-upasya,  iii.  159. 
Suf-el-ard,  iii,  118. 
Sufed — see  Safed. 
Sugandba-bala,  i.  224. 
Sugandba-mulaka,  ui.  571. 
Sugandha-rosa,  ui.  557. 
Sugandbi-pala,  ii.  446. 
Sugandbi-pippali,  iii.  179. 
Sugandbi-puri,  ii.  234. 
Sugandbi-vacba,  iii.  441. 
Sugar,  iii.  592. 
Sui,i.  443. 
Suji,  iii.  608. 
Sujjado,  i.  213. 
Suka-drnma,  i.  562. 
Suka-priya,  i.  562. 
Suka-pusbpa,  i.  562. 
Snkanu,  ii.  410. 
Sukara-kanda,  iii.  549. 
Sukba-biroza,  i.  302. 
Sukbada,  iii.  232. 
Sukbcbain,  i.  468. 
Sukbdarsan,  iii.  464,  466. 
Sukkapat,  ii.  384. 
Sukkar,  iii.  595. 
Sukra-pufibpika,  iii.  480. 
Sulpbotbymolio  acid,  iii.  113. 
Sultan -cbampa,  i.  173. 
Soltan-el-asbjar,  i.  563. 
Sumak,  i.  372. 
Sumatra  Benzoin,  ii.  372. 
Sambul-i-Hindi,  ii.  234. 
SumbuUi-Ikliti,  ii.  234. 
Sumbul-i-jibali,  ii.  239. 
Snmbul-i-Kumi,  ii.  234. 
Sumattee,  i.  411. 
Sumpura,  i.  218. 
Sungam-cheddi,  ii.  381. 
Suntb,  iii.  420. 
Sunti,  iii.  421. 
Supari,  iii.  422. 
Suparsva,  iii.  340. 
Supari«cbe-pbul,  i.  215,  iii.  424. 
Supari-ka-pnul,  i.  215. 
Superbine,  iii.  482. 
Suradaru,  iii.  380. 
Suragonne-mara,  i.  173. 
Sural,  i.  424. 
Surana,  iii.  546. 
Surasa,  iii.  557. 
Surati-sonamakbi,  i.  531. 
Surband,  ii.  285. 
Surdan,  i.  122. 
Suringi,  i.  172. 
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Snrmjaii,  iii.  496. 
Snrinjaa-i-Bhiiin,  ii.  497. 
Sminjan-i-talk,  iii.  496. 
Soriya  (Sind,  forA.  laniger),  iii.  66^. 
Snrjavarta,  i.  132. 
Surpa,  ii.  35. 
Sorpan,  ii.  285. 
SuTSon,  i.  123. 
Suragen,  iii.  496. 
Snmghimdn-putta,  1.  3&5« 
SurTayarti(&iiM.  for  0.  pHoatft),  iii.  $16. 
Bub,  i.  492,  iii.  379. 
SoBan,  iii.  462. 
Snaan-i-aamanjum,  iii.  462. 
Snaeman,  iii.  29. 
Snahaya,  ii.  119. 
Suahan,  ii.  79. 
Sntari,  i.  443. 
Satxanabhi,  ii.  414. 
BuTa,  ii.l28. 
fiuTali-amli,  i.  639. 
Bayaranaka,  i.  611. 
Syalpa-jiajrankuBa,  ii.  685. 
STalpa-methi-modiAlEa,  i.  402. 
Byayambho,  i.  491. 
8yet-barela,  i.  206. 
Bveta-gotliabiy  iii.  566. 
STeta-maricha,  i.  396. 
Sveta-muTga,  iii.  139. 
STeta-punamaTa,  ii.  102. 
Sveta-puma,  iii.  131. 
Syeta-Balmali,  i.  216. 

Swaheli-pippali,  iii.  179. 

Sweet  Basil,  iii.  83. 
,y      Chiretta,  ii.  614. 
„      Flag,  iii.  638. 
„      Pellitory,  ii.  281. 
„      Tangle,  iii.  641. 

Swertia  angpistifolia,  Ii.  614. 
,,       Ghirata,  ii.  611,  iii.  540. 
„      oorymbosa,  ii.  616. 
y,      deooasata,  ii.  616. 
,y      polnhella,  ii.  616. 

Swietezua  mahogoni,  i.  648. 
,,        SoYxnida,  i.  337. 

Switch  Sorrel,  i<  371. 

Syala,  iii.  602. 

Syama,  ii.  424. 

Syamalata,  ii.  424.  ' 

Symplocos  raoemoea,  ii.  373. 

Synantherias  sylvatica,  iii.  547. 

Syonaka,  iii.  15. 

Syrian  Coetus,  ii.  297. 
„      Rne,  i.  262. 

Syzyginm  Jambolanum,  ii.  27. 

Tabac,  ii.  682. 
Tabashir,  iii.  688. 
Tabemnmontana  coronaria,  ii.  413. 


Tabenuemontana  diohotoma,  Ii.  413. 
,,  Heyneana,  ii.  413. 

„  utiUB,u.  413. 

Taben,  i.  228. 
Tacamahaca,  i.  174. 
Taooa  aspera,  iii.  649. 
Taconne^  ii  294. 
Tadki-erandi,  iii.  272. 
Taftaf,i.367. 
Ta-fung-tsze,  i.  146. 
Tag,  i.  400. 
T^^ar,  ii.  238, 413. 
Tagar-gaathoda,  ii.  238w 
Tagara,  ii.  238. 
Tagara-ohettu,  i.  620. 
Tagarai,  i.  616. 
Tagariaha-ohetta,  i.  615. 
Tagetea  ereota,  ii.  321. 
Taggarwood,  iii.  223. 
Taggi,  iii.  66. 
Taghak,  i.  381. 
Ta-hai-tsza,  i.  230. 
Ta-huang,  iii.  153. 
Taindu,  ii.  362,  366. 
Tairela,  i.  132. 
Taj,  iii.  204,  208. 
Tajpat,  iii.  209. 
Tak,  i.  331. 
Takala,  i.  615. 
Takdokhyen, i; 630. 
Takhak,  i.  330. 

Takkarike,  i.  616. 

Takkile,  iii.  66. 

Takmaki,  ii.  66. 

Takub,  iii.  268. 

Tal,  iii.  26,  619. 

Tala,  iii.  619. 

Talaa  {Arab,  f or  Huaa  paradiaiaca}, 
iu.  443. 

Talaahrooli-vayr,  iii.  169. 

Talayaranaballi,  ii.  442. 

Tale,  iii.  686. 

Talimkhana,  iii.  86. 

Taliaadya-cdiama,  iii.  373. 

Talisfar,  ii.  393.  iii.  374. 

Tali&hapattiri,  iii.  209,  376. 

Taliakatar,  iii.  373. 

Talk,  iu.  443. 

TAlmRlrbft-T^ft.,  iii.  36. 

Talmakhaia,  iii.  36. 

Talpalang,  iii.  16. 

Tamaku,  ii.  632. 

Tamakha,  ii.  63S^ 

Tamal,  i.  168. 

Tamala,  i.  169. 

Tamali,  iii  209. 

Tamalika,  iii.  266. 

Tamalpatra,  iii.  209. 

Tamana,  i.  148. 
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Tamar-i-IOndi,  i.  632. 
Tamarind,  i.  532. 
Tamarindus  indioa,  i.  632. 
Tamarinier  de  Tlnde,  i.  632. 
TamariBc  de  Franoe,  i.  169. 
TamariBcinefB,  i.  169. 
Tamarisk,  i.  169. 

„         mamui,  i.l6I. 
Tamarix  artioulata,  i.  161. 

M       galica,  i.  169. 
Tambaka,  ii.  632. 
Tambara — see  Tamra. 
Tambara-chandan,  i.  462. 
Tambara-kuta,  ii.  632. 
Tambara-pem,  ii.  30. 
Tambari-dnpari,  i.  286. 
Tambari-mirchi,  iii.  663. 
Tambat,  i.  162. 
Tambnl,  i.  266,  iii.  186. 
Tambnla,  iii.  184. 
Tamra— «M  Tambank 
Tamra- pofihpi,  ii.  40. 
Tamra-Talli,  ii.  231,  iii.  266. 
Tamrui,  i.  346. 
Tana,  £  67. 

Tanaoetnm  nmbelliferum,  IL  281. 
Tanaku,  i.  161. 
Tandbar-thohar,  iii.  264. 
Tandra-kaya,  ii.  6. 
Tbndula,  iii.  601. 
Tangadi-gida,  i.  619. 
Tangadn,  i.  619. 
Tankari,  ii.  661. 

Tannate  of  oannabin,  iii.  326,  334. 
Tannic  acid,  iii.  361. 
Tannin,  iii.  361. 
Tanrik-kay,  ii.  6. 
Tantepu-chettn,  i.  615. 
Tapasa-priya,  i.  394. 
Tapasa-taru,  i.  286. 
Tapiccha,  i.  169. 
Tapier,  i.  133. 
Tapinja,  i.  169. 
Tar,  iu.  619. 
Taraki,  u.  82. 
Tarali,  ii.  89. 
Taranjabin,  i.  418. 
Taraxacerin,  ii.  317. 
Taraxaoin,  ii.  317. 
Taraxaco,  ii.  319. 
Taraxacum  officinale,  ii.  316. 
Tarboz  orTarbaj,  ii.  63. 
Tari-kayi,  ii.  6. 
Tarkaahkun,  u.  312,  316. 
Tarmuj,  ii.  68. 
Tarota,  i.  616. 
Tartan,  ii.  627. 
Tarihath,  ii.  167. 
Tamni,  iii.  468. 


Tarwar,  i.  619. 
Tashmizaj,  i.  624. 
Tatphala,  ii.  380. 
Tatrak,  i.  372,  374. 
Tatnlab,  ii  686. 
TaTadarnm,  i.  242. 
Tavakhir,  iii.  406. 
Tavakshiri,  iii.  406. 
Tavemiera  nmnmnlaria,  i.  447. 
Taxine,  iii.  377. 
TaxuB  baocata,  iii.  373. 
Tayef,  iii.  471. 
Tazha,  iii.  636. 
Tea,  i.  176. 
Teak,  iii.  61. 
Tectona  grandis,  iii.  61. 
Tee— ««Ti. 
Tegada,  ii.  627. 
Tegada-vem,  ii.  627. 
Tegaraai,  i.  616. 
Togo,  iu.  61. 
Tejbnl,  iii.  316. 
Tejpat,  iii.  209. 
Tejpbal,  i.  266. 
Teiraj,  iii.  203. 
Tekari,  ii.  661. 
Tekata-sij,  iii.  263. 
Tekka-maram,  iii.  61. 
Teka-manu,  iii.  61. 
Telakuoba,  iiL  86. 
TeliTa-baohnag,  i.  1. 
TeUyanni,  ii.  626. 
Tel-kodnkki,  ii.  626. 
Tel-kotukka,  ii.  626.  . 
Tel-barinka,  iii.  347. 
Tella-jam-pandu,  ii.  30. 
TeUa-madm-ohettn,  ii.  11. 
Tella-manffa,  ii.  207. 
Tella-mulaka,  ii.  556, 
TeUa^upd,  ii.  384. 
Tella-vavili,  iii.  78. 
TeUichetiy  bark,  ii.  391. 
Telumani,  ii.  626. 
Temar,  ii.  366. 
TembaTO,  ii.  16. 
Temm,  ii.  366. 
Temnlentiic  acid»  iii.  686. 
Ten-atti,  iii.  842. 
Teng^ena,  iii.  612. 
Tenna-maram,  iii.  611. 
Tentnl,  i.  632. 
Teori,  u.  627. 
Tepbxosia  ponrpre,  i.  416. 

„        pittporea,  i.  416. 

,,        snberoM,  i.  417. 

,,       Tilloea,  i.  416. 

„        yirffiniaDa,  i.  416. 
Teramnns  laUalifl,  i.  491. 
Termiiialia  Arjnna,  ii.  11. 
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Terminalla  belerica,  i.  564,  ii.  ff. 

,f  Catappa,  ii.  16. 

,,  Chebma,  ii.  1. 

^,  oitrina,  ii.  1 . 

,,  glabra,  ii.  16. 

y,  paniculata,  ii.  16. 

,,  iomentosa,  ii.  16. 

TemstrGemiaceae,  i.  176. 
Tetano-cannabine,  iii.  334. 
Tete  de  belier,  i.  486. 

„     k  n5gre,  i.  238. 
Tetran-kottai,  ii.  505. 
Tetran-parala,  ii.  505. 
Tetranfchera  laurifolla,  iii.  2'11. 
Tetu,  iii.  15. 
Tencrium  ChaaiBedrTs,  ii.  267,  iii.  126. 

,f        Polinin,  iii.  125. 

,^        Scordinm,  iii.  126. 

,,        serratum,  iii.  126. 
Tepak,  iii.  14. 
Thada,  i.  237. 
Thalictrum  Dalzellii,  i.  34. 

„  flavum,  i.  34. 

,,  foUolosum,  i.  33. 

Thalkuri,  ii.  107. 
Than,  ii.  174. 
Thani,  ii.  5. 
Thanmori,  ii.  561. 
Thao,  iii.  635. 
Tbaoo-phu-ta,  i.  149. 
Thardavel,  ii.  230. 
Tharra,  i.  237. 
Thebaine,  i.  88, 
Thegi,  iii.  555. 
rUibr,  i.  176. 
Tbeine,  i.  183. 
Thelu-kodi,  i.  450, 
Thembari,  i.  389. 
Theophylline,  i.  184. 
Thespesia  a  feoilles  de  penj^er,  i.  213. 

,,        populnea,  i.  213. 
Theveresin,  ii.  407. 
Thevetia  neriifolia,  ii.  406. 

„        Yccotli,  ii.  408. 
Thevetin,  u.  407,  409. 
Thikri,  ui.  130. 
Thlaspi  arvense,  iii.  490. 
Thohar,  iii.  253. 
Thohar-kantaro,  iii.  253. 
ThoT,  iii.  252. 
Thora-danadalio,  iii.  252. 
Thora-pimpali,  iii.  543. 
Thorn-apple,  ii.  584. 
Thnm,  iii.  489. 
Thum-el-barri,  iii.  492. 
Thuth,  ii.  300. 
Thyme,  iii.  109. 
Thymeleeaceee,  iii.  217. 
Thymol,  ii.  118,  iii.  111. 


Thymus  Serpyllnm,  iii.  109. 

,,       vulgaris,  iii.  111. 
Tiaridium — see  Heliotropiam. 
TibiUti,  i.  153. 
Tibu-Makah,  iii.  563. 
Tid-danda,  ii.  89. 
Tidhara-sehuud,  iii.  253. 
Tienhiung,  i.  22. 
Tiga-mushadi,  i.  64. 
Tlgadi,  iii.  123. 
Tigadike-puti-gaki,  ii.  527. 
Tige-moduga,  i.  458. 
Tigdu-mara,  iii.  15. 
Tiglinic  acid,  iii.  284. 
Tikhur,  iii.  406. 
Tikri,  i.  53. 
Tikta-badami,  i.  563. 
Tikta-lau,  ii.  67. 
Tikte-raj.  i.  341. 
Tiktaka,  ii.  95. 
Til  or  Tila,  iii.  26. 
Tilak,  ii.  373. 
Tilavana,  i.  132. 
Tiliaoese,  i.  236. 
Tiliacora  raoemosa,  i.  64. 
Tiliakora,  i.  64. 
Tillai-cheddi,  iii.  314. 
TiUaka,  ii.  393. 
TUoshak,  i.  133. 
Timbumi,  ii.  366. 
Timmar,  iii.  82. 

Timmue  {Nipai,  for  Gubebs),  iii.  180. 
Timukhia,  ii.  419. 
Tindisa,  i.  211. 
Tinduka,  ii.  366. 
Tinduki,  ii.  366. 
Tinian  Pine,  iii.  367. 
Tinospora  cordifolia,  i.  54. 

„        crispa,  i.  64. 
Tinpani,  i.  333. 
Tinti,  u.  527. 
Tintidi,  i.  532. 
Tippa-tige,  i.  54. 
Tippali  or  Tippili,  iii.  176. 
Tippali-mulam,  iii.  176. 
Tippali-Ter,  iii.  176. 
Tirapa,  i.  405. 
Tiru-kalli,  iii.  252. 
Tiru-nitri-paohcha,  ii.  286. 
Tiru-nitru-pachchai,  iii.  83. 
Tiru-vachchip-pu,  ii.  406. 
Tiryak,  i.  74. 
Tiryak.phala,  u.  211. 
Tical,  i.  256. 
Tisi,  i.  239. 
Tita-indarjau,  ii.  392. 
Tita-kunga,  ii.  444. 
Tita-turai,  ii.  80. 
TitabU,  i.  461. 
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Tito-torai,  ii.  80. 
Tittiri-phala,  iii.  281. 
Tivara,  iii.  82. 
Tiwaj,ii.  393. 
Tiwas,  i.  458. 
Tiwat,  i.  458. 
Tjana-kua,  iii.  427. 
Tobacco,  ii.  632. 
Todda-pana,  iii.  383. 
Toddalia  aculeata,  u  260. 

„      lanceolata,  i.  261. 
Todri  or  Toderi,  i.  120. 
Toka-miriyalu,  iii.  180. 
Tokara,  iii.  686. 
Tommon  bezaar,  iii.  397. 
,f      itam,  iii.  403. 
„      primum,  iii.  S97, 
Tonde-konde,  ii.  86. 
Tondi-karayati,  iii,  60. 
Tondi-teragam,  iii.  60. 
Tong-pang-chong,  iii.  55. 
Tonremattu,  ii.  459. 
Too—8ee  Tu. 
Toora-elley,  ii.  103. 
Toppi,  iii.  261. 
Tor-elaga,  i.  267. 
Tora,  i.  616. 
Tora-billi-matti,  ii.  11. 
Torch  tree,  ii,  214. 
Tordylium  Secacul,  ii.  137. 
Torenia  asiatica,  iii.  14. 
Toronghsinghy  i.  584. 
TorteUe,  i.  121. 
Total-vadi,  i.  638. 
Tottila-kayi,  i.  342. 
Toui-dit,  ii.  229, 
Toura-mamidi,  i.  395. 
Tourhi  pods,  i.  472. 
Toils  les  mois,  iii.  449. 
Tonte6pioe,  i.  28. 
Tontesaine,  i.  162. 
Towdri  or  Toderi,  i.  118. 

,,       (black),  i.  119. 

„       (red),  i.  119. 

„       (white),  1.  119. 
Tozeri,  i.  118. 

Trachydiom  Lehmanni,  ii.  136. 
TrachylobiumHornemaimianuiDji.  510. 
Tradescantia  axillariSi  iii.  610. 
Tragacanth,  i.  480. 

,,  (Indian),  i.  161. 

Tragia  involucrata,  iii.  313. 
Trapa  natans,  i.  244. 
Trayamana,  i.  23. 
Tree  Turmeric,  i.  63. 
Trewia  nudiflora,  iii.  294. 
Trianthema  decandra,  ii.  102. 
y,  monogyna,  ii.  102. 

,1  pentandia,  ii.  102. 


Tribulus  alatos,  i.  246. 

„        terrestris,  i.  243. 
TrichiHa  emetica,  i.  340. 

„        trifoliata,  i.  340. 
Triohodesma  Africanmn,  ii.  623. 

„  indicum,  ii.  522. 

,,  zeylanicum,  ii,  623. 

Tricholepis  glaberrima,  ii.  308. 
Trichosanthes  cucumerina,  ii.  72. 

„  dioica,  ii.  72. 

I,  lacinidsa,  ii.  74. 

,,  nervifolia,  ii.  97. 

,,  palmata,  ii.  70. 

Trichosanthin,  ii.  72. 
Tridhari-nevadunga,  iii.  263. 
Tridosha,  iii.  581. 
Trifolio,  i.  333. 
Trigonella  comicnlata,  i.  406. 

„         FcBnum-grfBCum,  i.  401. 
„         nncata,  i.  404. 
Trigonelline,  i.  403. 
Trikanta-jati,  ii.  384. 
Trikatu,  iii.  169. 
Trilocular  Jews' -Malloir,  i.  236. 
Trimada,  ii.  329. 
Trimethylamine,  ii.  383,  iii.  101. 
Trinapanoha-mula,  iii.  693. 
Trinaraia,  iii.  613. 
Tripakshi  or  Tripankhi,  ii.  527. 
Triphal,  i.  266. 
Triphala,  ii.  2. 
Triputa,  ii.  627. 
Tripuli,  i.  489. 
Triticum  sativum,  iii.  607, 
Triumfetta,  i,  238. 

„  rhomboidea,  i.  238. 

Trivrit,  ii.  637. 
Tropoeolum  majus,  i.  121. 
Tropine,  ii.  577. 
Truti,  iU.  428. 
Tsietti-mandaru,  i.  606. 
Tsjakala,  iii.  340. 
Tsjerou-kaneUii  ii.  60. 
Tsjerou-katou-naregam,  i.  267. 
Tsjoyanna-amelpodi,  ii.  414. 
Tuberose,  iii.  493. 
Tubocuty,  i.  207. 
Tuffah-el-ard,  ii.  275. 
Tukati,  i.  206. 
Tuk-kung,  i.  142, 
Tukm-i-anjudan,  ii.  126. 
Tukm-i-balang,  iii.  90. 
Tukm-i-balasan,  i.  316. 
Tukm-i-gul,  i.  575. 
Tukm-i-kafshah,  ii.  308. 
Tukm-i-kahu,  ii.  314. 
Tukm-i-kajrah,  ii.  308. 
Tukm-i-kasus,  ii.  548. 
Tukm-i-kazirah,  ii.  308. 
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Tukm-i-khitmi,  i.  201. 
Tnkm-i-nil,  ii.  630. 
Tnkm-i-rihan,  iii.  83. 
Tiikm-i-sarwali,  iii.  139. 
Tula,  ii.  666. 
Talasi  or  Tolaahi,  iii.  86. 
Tulati-pati,  ii.  661. 
Tolipa  Japonioa,  iii.  466. 
Tulsi,  iii.  86. 
Tomatti,  ii.  69. 
Tamba,  ii.  67,  iii.  128. 
Tmnba-phul,  iii.  123. 
Tumbi,  ii.  67. 
Tumbilik-kai,  ii.  366. 
Tumi,  iii.  123. 
Tumiki,  ii.  366. 
Tumra,  i.  256. 
Tumiii  iii.  294. 
Tun,  i.  339. 
Tundika,  ii.  86. 
Tundkeri,  ii.  86. 
Tunga,  iii.  613. 
Tuni,  i.  339. 
Tunja-muste,  i.  662. 
Tuxma,  i.  339. 
Tupkaria,  i.  206. 
Tut,  i.  489. 
Turabi,  iii.  606. 
Turachi-^da,  1.  447. 
Turagi,  ii.  666. 
Turagi-gandha,  ii.  666. 
Turangi,  ii.  566. 
Turaka-yepa,  i.  330. 
Tnrbud,  ii.  628. 
Turmerio,  iii.  407. 
Tunnerol,  iU.  413. 
Turmus,  i.  483. 
Turpentine,  i.  378»  iii.  378. 
Turpeth,  ii.  627. 
Turpethin,  ii.  630. 

Turphullon  {Syn,  for  Salep),  iii.  884. 
Tuning,  i.  268. 
Tufisilago  Farfara,  ii.  294. 
Tutsan,  i.  162. 
Tutti,  i,  267. 
Tvach,  iii.  204. 
Tyak-sara,  iii.  204. 
Tvak-Byadvi,  iii.  204. 
Typha  angnstifolia,  iii.  638. 
Tylophora  asthmatica,  ii.  437. 
„         faaoiculata,  ii.  440. 
Tylophorine,  ii.  440. 
Typhaoese,  iii.  638. 

Ubha-gokhru,  iii.  34. 
XJbhi-ringan,  iii.  666. 
Uohchhe,  ii.  78. 
Uohellu,  ii.  269. 
Uohunti,  U.  a46. 


UdaUi,  iii.  872. 

Udasaliyun,  ii.  122. 

Ud,  iii.  219. 

XJd-el-bark,  iu.  356. 

XJd-el-jibbali,  ii.  278. 

Ud-el-juj,  iii.  219. 

Ud-el-karih,  ii.  278. 

Ud-el-salib,  i.  30. 

Ud-el-waj  (Arab,  for  A.  oaUmiifl),  iiL 

639. 
Ud-i-balaaaSn,  i.  316. 
Ud-i-gharki,  iii.  220. 
XJd-i-kham,  ui.  220. 
XJdifarunas,  iii.  323. 
Ud-salap,  i.  30. 
Uduga-chettu,  ii.  164. 
Udumbara,  iii.  340. 
Ughai-puttai,  ii.  380. 
Ugragandha,  iii.  488,  639. 
Ujli-muaali,  iii.  486. 
XJkh,  iii.  692. 
Ukshi,  ii.  16. 
Ulat-kambal,  i.  233. 
Ulisi,  ii.  269. 
UUar-billar,  i.  64. 
UlmuB — 9M  Holoptelea. 
Umbar    (5y».    for     F.    glomermta). 

iii.   338.  ^* 

Umbara,  iii.  338. 
UmbellifersB,  u.  107. 
Umbelliferon,  ii.  166. 
Umbhu,  ii.  119. 
Umbro,  iii.  338. 
Ummatta,  ii.  686. 
Ummattai,  ii.  686. 
Ununatte,  ii.  686. 
Ummetta,  ii.  686. 
Umru's  raigins,  ii.  11,  112. 
Una,  ii.  645. 
Unaobte  shabarbar,  i.  34. 
XJncaria  Gambier,  ii.  172. 
Underbibi,  iii.  272. 
Undi,  i.  173. 
Undi-che-tel,  i.  173. 
Undirkani,  ii.  639. 
XJnga,  iii.  136. 
Unhali,  i.  416. 
Unmatfca,  ii.  685. 
Unnab,  i.  360. 
Upacbitra,  iii.  311. 
^talet,  ii.  296. 
Upalsariy  ii.  446. 
Upas  tree,  iii.  348. 
Upei^ao,  ii.  447. 
Upersara,  ii.  446. 
Upodika,  iii.  148. 
Upputi,  iii.  82. 
UranakBha,  i.  616. 
Uraria  lagopoidas,  i.  426. 
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Uraii»  piota,  i«  437. 
Uiena  lobata,  i.  228. 
XJrezme,  iii.  317. 
Urginea  indica,  iii.  476. 
Urid,  i.  488. 
Urigattige,  ii.  285. 
Urtioa  pilulifera,  iii.  41. 

y,    prima,  iii.  41. 
UriticaoeaB,  iii.  816, 
Urucu,  i.  160. 
Umonara,  i.  160. 
Uruk-el-kafiir,  iii.  399. 
Umk-el-sabaghin,  iii.  410. 
TJruk-el-sufry  iii.  410. 
Urayalu,'ii.  286. 
Uraynka,  iii.  301. 
Us,  iii.  692. 
UsadhaQ,  iii.  669, 
Ushak,  ii.  166. 

Ushana-chata-mshana,  iii.  169. 
Ushana-grantliika,  iii.  178. 
Uahar,  ii.  480. 
Ushbah,  ii.  447. 
Uahira — tee  UaiTa. 
Uahit-tagaraiy  i  616. 
UBlmah,ii.  167,  iiL627. 
Ushnan,  iii.  141. 
UsiTa,  iii.  671. 
Usirbhed,  iii.  662. 
Usirike-kaya,  iii.  261. 
Uskir,  i.  138. 
XJssarah-i-rewand,  i.  168. 
Ustarkihar,  i.  246. 
Ustukhodus,  iii.  93. 
Usturak,  i.  598. 
Utamani,  ii.  442. 
Utanjan,  iii.  40. 
Utarandi,  ii.  442. 
Utarani,  ii.  442. 
Utati,  ii.  320. 
Uthamn-jirun,  iii.  126. 
Uthi,  i.  391. 
Uthika-pami,  iii.  66. 
Utichetra,  iii.  76. 
Utkatara,  ii.  320. 
Utnen,  ii.  234,  iii.  414, 
Utpala-sariya,  ii.  446. 
Utran,  u.  442. 
Utrunj,  i.  270. 
Uttarani,  iii.  186. 
XJvee,  i.  358. 
TJyas  doe  bagios,  i.  362. 
Uzomet     (Biyn*      for      Synantherias 

sylvatioa),  iii.  547. 


Vaam-draka,  iii.  426, 
Vabbula,  i.  666. 
Yacha,  iii.  539. 


Vadam-kotiai,  i.  668. 
Vadanike,  ii.  211. 
Vadari,  i.  361. 
Vagami,  ii.  141. 
Vaghe,  i.  661. 
Vahasa,  ii.  76. 
Vahela,  ii.  6. 
Vahnimantha,  iii.  67. 
Vaidi-gavat,  iii.  669. 
Vaijayanta,  i.  474. 
Vale,  iii.  639. 
Vajna,  iii.  675. 
Vajra-dantaka,  iii.  264. 
Vajra-danii,  iii.  43. 
Vajra-kanda,  iii.  647. 
Vajra-tundi,  iii.  264. 
Vaka,  i.  472. 
Vaka-poBlipi,  iii.  14. 
Vaka-yrikaha,  ii.  12. 
Vakeri-mol,  i.  499. 
Vakha-khaparo,  iii.  130. 
Vakhandi,  u.  450. 
Vakhma,  i.  18. 
Vakka,  iu.  422. 
VakkaH,  ii.  12. 
Vakkan,  iii.  67. 
Vakra,  1.  69. 
Vaknohi,  ii.  241. 
Vakudu,  ii.  567. 
Vakula,  iL  362. 
Vakombhay  ii.  19. 
Val-milaku,  iii.  180. 

Val-mnlaka,  iii.  180. 

ValaorWala,  iii.  571. 

Valeriana  Bnmoniana,  ii.  240* 
„        Hardwickii,  ii.  241. 
„        officinalis,  ii.  240. 
„        Wallicbii,  ii.  238. 

Valeriane»,  ii.  233. 

Valerianic  acid,  ii.  238. 

Valerine,  ii.  238. 

Valerol,  ii.  238. 

Valesala,  ii.  269. 

Vallai-naga,  ii.  12. 

VaUai-pundn,  iii.  488. 

Vallanu,  ii.  107. 

Valli-pala,  ii.  437. 

Valli-teragam,  i.  24. 

Valnlnyai,  i.  343. 

Valumbirikai,  i.  232. 

Valya,  iii.  467. 

Vamamu,  ii.  116. 

Vaminta,  i.  132. 

Vana-haridra,  iii.  397. 

Vanajai,  iii.  76. 

Vanakoli,  i.  351. 

Vana-lakRbmi,  iii.  448. 

Vana-mngali,  ii.  283* 

Vana-raja,  i.  537. 
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Vana-Bimthi,  iii.  420. 
Vanatiktika,  i.  64. 
Vanai,  iii.  73. 
Vanardraka,  iii.  426. 
Vanari,  i.  448. 
Vanda,  iii.  393. 

„      Koxburghii,  iii.  392. 

„      spathulata,  iii.  396. 
Yandellia  erecta,  iii.  14. 

,,       peduQculata,  iii.  14. 
Vanga-adanthayi  iii.  15. 
Vangueria  spinosai  ii.  211. 
Vanhiruchi,  i.  344. 
Vanillin,  i.  485. 
Yansa,  iii.  50. 
Vanaa-lochana,  iii.  586. 
Vapala,  ii.  81. 
Vapala-bij,  ii.  82. 
Vato,  iii.  339. 
Vara,  iii.  339,  454. 
Varagogu,  ii.  380. 
Varaha-kami,  li.  566. 
Vardhara,  ii.  536. 
Varhini,  ii.  238. 
Van,  iii.  338. 
Vamavat,  iii.  408. 
Varsangi,  ii.  211. 
Vartaki,  ii.  555. 
Vartangi,  i.  500. 
Vanina,  i.  133. 
Vaninadya  chuma,  i.  134. 

„  guda,  i.  134. 

Varvara,  iii.  85. 
Vasa,  iii.  539. 
Vasadani,  i.  57. 
Vasaka,  iii.  50. 
Vasakshepa,  iii.  417,  418. 
Vasala,  iii.  148. 
Vasanabhi,  i.  1 . 
Vasan-puUuy  iii.  564. 
Vasana-valli,  i.  57. 
Vasanvel,  i.  57. 
Vaaare,  iii.  296. 
Vashambu,  iii.  539. 
Vaahanayi,  i.  1. 
Vashira,  iii.  543. 
Vasicine,  iii.  53. 
Vaaira,  iii.  57. 

Vata  (Sifn,  forF.bengalensis),  iii.  338. 
Vatalan,  iii.  101. 
Vatari,  iii.  301. 
Vateria  indica,  i.  196. 
Vatsanabha,  i.  110. 
Vatta-killu-killappai,  i.  400. 
Vattangi,  i.  500. 
Vattekuku,  i.  600, 
Vattu-valli,  ii.  449. 
Vayadinga,  ii.  349. 
Vayalai  iii.  318. 


Vayavama,  i.  133. 
Vaykkavalai,  i.  416. 
Vayu-bilaga,  ii.  349. 
Vayu-vilangam,  ii.  349. 
Vayvirang,  ii.  349. 
Vazhai-pazhani,lii.  443. 
Vedakodi,  iii.  48. 
Vedi-halad,  iii.  396. 
Vodure,  iii.  586. 
Vehyenti,  i.  153. 
Veila,  i.  170. 
Vekario,  i.  412. 
VekhaH,  i.  153 
Vckhand,  iii.  539. 
Vekhari,  i.  153. 
Vakkndu-tige,  i.  366. 
Vel-khakar,  i.  458. 
Vela,  i.  170. 
Veldode,  iii.  428. 
Veli-paritti,  ii.  442. 
Veli-parutti,  ii.  442. 
VeUvi,  i.  137. 
Vella-ellay,  ii.  202. 
Vella-kadamba,  ii.  169. 
Vella-marutbu,  ii.  16. 
Vellai-goyya-pazbam,  ii.  30. 
VeUai-kungiliyam,  i.  196. 
Vellai-maruda-maram,  ii.  11. 
Vellai-noohi,  iii.  73. 
Vellai-polam,  i.  304. 
Vellai-putali,  i.'228. 
VoUarin,  ii.  109. 
Vellay — see  Vellai. 
VelluUi,  iii.  488. 
Vellnrugn,  ii.  515. 
Vembadam,  i.  355. 
Vembu,  i.  323. 
Vempali,  i.  415. 
Vendaikkay,  i.-210. 
'Vendayam,  i.  401. 
Vengai-maram,  i.  464. 
Veni,  ii.  82. 
Veni-malaka,  iii.  571. 
Venivela,  i.  63. 
Venna-devi-kura,  iii.  509. 
Ventilago  madraspatana,  i.  355. 
Venn,  iii.  587. 
Veppa-chettu,  i.  323. 
Veppam,  i.  323. 
Veratroylaconine,  i,  5. 
Verbasoum  Blattaria,  iii.  2. 
,,  Thapsns,  iii.  2. 

Verbena  offioinalis,  iii.  58. 
Verbenaoese,  iii.  57. 
Verge  d'or,  ii.  247. 
Vergerette  de  Canada,  ii.  249. 
Verinelia-Temu,  ii.  197. 
Veritel-nep,  ii.  262. 
Yerjuice,  i.  358, 
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Verkati,  i.  232. 

Verk-kadali,  i.  494. 

Vemonia  anthelmintica,  ii.  241. 

,,        cinerea,  iiv  243^ 
Vemonine,  ii.  243. 
Veronica  Anagallis,  iii.  14, 

,,      Beccabunga,  iii.  14> 
Verra-mvi,  in.  346. 
Verre-bira^  ii.  81. 
Verri-pala,  ii.  437* 
yera-abanaga-kaya,  i.  494. 
Vervain,  iii.  58. 
Verveine,  iii.  58. 
Vervena  oapitata,  iii.  58. 
Veaiearia,  ii.  560^. 
Vetrila,  iii.  183. 
Vettie-kottai,  ii.  458. 
Vettilai,  iii.  183. 
Vettiver,  iii.  571. 
Vibhita,  ii.  5. 
Vibhiika,  ii,  5, 
Vibadi-pattri,  iii.  83. 
Vibnmio  acid,  ii.  167. 
Vibumin,  ii.  167. 
Vibumum  foetidmu,  ii.  16^. 
Vichbida,  iii.  36. 
Vicia  Faba,  i.  485. 
Vidanga,  iii.  349. 
Vidara,  ii.  99. 
Vidari,  ii.  534. 
Vidi-maram,  ii.  519. 
Vigna  Catiang,  i.  489. 
Vig^e  oultiv^,  i.  357. 
„    de  G^alam,  i.  362. 
„     d'lnde,  i.  862. 
Vijapura,  i.  269. 
Viiaya,  iii.  820. 
Vikhxnogra,  ii.  379, 
Vikonia,  ii.  22. 
Vibun-^ham,  ii.  279, 
Vilayati — tee  Wilayati. 
Viledele,  iii.  183. 
Vilnthee,  i.  137. 
Vilva-pazbam,  i.  277. 
Vilva-peabika,  i.  278. 
Vimba,  ii.  86. 
Vimbaja,  ii.  86. 
Vinoa  piudlla,  ii.  424« 
Vinobu,  iii.  36. 
Vine,  i.  357. 
Vinettier  aristei  i.  64. 

,,        tinctorial,  i.  65. 
Viola  calaminariB,  i.  141. 

„    oinerea,  i.  141. 

„    odorata,  i.  140. 

„    serpens,  i.  141. 
Violaoeae,  i.  139. 
Viola-querdtrin,  i.  141. 
Violenic  acid,  i.  141. 


Violette  odorante,  i.  140* 
Violier,  i.  130. 
Violin,!.  141. 
Vipra,  iii.  339. 
Vipula-srava,  iii.  46». 
Vira,  iii.  422. 
Virana,  iii.  571. 
Viranga,  ii.  349. 
Viri,  u.  518. 
Viridinic  acid,  ii.  222, 
Visalatvak,  ii.  386. 
Viscaoutobin,  iii.  229. 
Viscin,  uk  229. 
Viscnm  album,  iii.  227. 
94      articuiatum,  iii.  232ii 
i>       monoionm,  iii.  230. 
Viseah,  i.  295. 
Vieha,  i.  1. 
Visha-mungil,  iii.  464, 
Visha-muflbti,  ii.  459. 
Viaba-tindnka,  ii.  367. 
Viahala,  ii.  60,  65. 
Vishkhapra,  ii.  102. 
Viahmogra,  ii.  379. 
Viahnndandi,  ii.  544. 
Viabnukranti,  ii.  54^. 
Vistnukrandi,  ii.  543. 
Vistnokrandum,  ii.  543^ 
Viahva-aaraka,  ii.  99. 
Viava,  iii.  421. 
ViBTa-bbe^ja,  iii.  421, 
Vitcbie,  ii.  212. 
Vitex  Agnus-caatna,  iii.  75s 
n     Negundo,  iii.  73. 
„     trifolia,  iii.  73. 
Vitika,  iii.  365. 
Vitia  araneosua,  i.  365. 
„     camosa,  i.  365i. 
„     indica,  i.  362. 
„     latifolia,  i.  363* 
„     pedata,  i.  365. 
„     qnadrangularia,  i.  362. 
.    „     aetoaa,  i.  365. 

ft     yinifera,  i.  357. 
Vittula,  iii.  428. 
Vitonna,  iii.  140. 
Viyal-cbnlli,  iii.  36. 
Voandzeia  aubterranea,  i.  496. 
Vodalie,  i.  557. 
Vodolam,  i.  657. 
Vola,  i,  305. 

Volutarella  diyaricata,  ii.  306. 
Vona»  i.  226. 
Vomiqoier,  ii.  458. 
Votamba  ISyn.  for  A,    Lakoocha),  iii. 

356. 
Vranari,  i.  472. 
Vrata-koaha,  ii.  82. 
Vriddbadaraka,  ii.  536,  641. 
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Vrihat-pancha-mula,  i.  244. 
Vrihat-puahpi,  i.  400. 
Vrihat-tvak,  ii.  386. 
Vrihati,  ii.  555. 
Vrischikali,  iii.  313. 
VrLsha,  ii.  566. 
Vullerkoo,  ii.  433. 
Vummaay,  i.  338. 
Vusayley-keeray,  iii.  146, 

Wagata,  i.  136. 

Waghanti  or  Waghoti,  i.  136. 

Waili,  i.  132. 

Waj    [St/n,  for  Acorus  Calamus),  iii. 

639. 
Wajr— ac£?  Vajra. 
Wakhma,  i.  18. 
Wala— «ffff  Vala. 
Walpapri,  i.  489. 
Walsura,  i.  340. 
Walsura  piscidia,  i.  340. 
Walsuraai,  i.  340. 
Walu  ohi-bhaji,  ii.  105 
Wandar-bashing,  iii.  623, 
Wandar-roti,  ii.  320. 
War  {Syn.  forF.  bengalcnsis),  iii.  338. 
Waras  or  Wars,  iii.  24. 
Ward,  i.  674. 
Warelu,  iii.  571. 
Wariari,  ii.  124. 
Warikaha,  ii.  35. 
Warjippo,  i.  461. 
Wark-un-nil,  i.  407. 
Wars,  i.  420,  iii.  24,  297. 
Wasmah,  i.  407. 
Watana,  i,  489. 
Water  Cress,  i.  130. 

,,      Crowfoot,  i.  38. 

„      Melon,  ii.  63. 

,,      Soldier,  iii.  560. 
Watpan,  ii,  294. 
Watta-kakacodi,  ii.  444. 
Wedelia  calendiilaeca,  ii.  266,  268. 
Weeping  Nyctanthes,  ii.  376. 
Welia-cnpameni,  iii.  291. 
Worinnua,  ii,  269. 
Wlieat,  iii.  607. 
White  Adulsa,  iii.  49. 

„      Bachnag,  i.  4. 

,,      Bchen,  ii.  303. 

„      Cedar,  i.  339. 

,,      Lupin,  i.  483. 

,,      Mangrove,  iii.  82. 

,,      Pepper,  iii.  171. 

,,      Rhapontio,  ii.  303. 

„      Towdri,  i.  119. 
Wida,  iii.  305. 
Wio^cu  raute,  i.  34. 


Wilayati-chameli,  ii.  J 3,. 
Wilsyati-jira,  ii.  119. 
Wilayati-nevamng,  ii.  99* 
Wilayati-nimb,  i.  330. 
Wilayati-palwal,  i.  211. 
Wilayati-saru,  iii,  357. 
Wilayati-vakhandi,  ii.  426. 
Wild  Cinchona,  ii.  169. 

,.    Coffee,  ii.  225. 

„     Cotton,  ii.  427. 

,,    Guava,  ii.  19. 

„    Lime,  i.  269^ 

,,     Mango,  i.  395. 

„     Succory,  ii.  311. 

„     Tobacco,  ii.  322. 

,y    Turmeric,  iii.  396. 
Winged  Caltrops,  i.  245. 
Winged -leaved  Clitori«,  i.  458.. 
Winter  Cherry,  ii.  560. 
With,  Witha,''iii.  305. 
Withania  coagfulans,  ii.  569. 
„         somnifera,  ii.  566. 
Wizr,  iii.  47. 
Wodoawunghai,  iii.  269. 
Wcel-bu-roBnda,  iii.  77. 
Wood-apple,  i.  281. 
Wood-oil,  i.  191. 
Woodacha,  iii.  269. 
Woodfordia  floribonda,.  ii.  40. 
Wormseod,  ii.  2S8, 
Wormwood,  ii.  284. 
Wotu,  iii.  231. 
Wrightia  tinctoria,  ii.  397* 
Wrightine,  ii.  395. 
Wulawalli,  i.  489. 
Wushajj,  ii.  157. 
Wushak,  ii.  157. 


Xanthium  Strumarium,  ii.  262. 
Xantliopicrit,  i.  67. 
Xanthostrumarin,  ii.  263i. 
Xylobal.«<amum,  i  316. 
Xyridea?,  iii.  510. 
Xyris  indica,  iii.  610. 


Yajniya,  iii.  339. 
Yakke-gida,  ii.  428. 
Yakridari-lauha,  i,  270. 
Yalakki,  iii.  428. 
Yale-kalli,  iii.  263» 
Yalki,  ii.  35. 
Yang-tsai,  iii.  635. 
Yarrow,  ii.  271. 
Yasas-vini,  iii.  390.. 
Yas-monou,  i.  174. 
Yashtimadhuka,  i.  491. 
Yashtimadhukam,  i.  491. 
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Yavatia-parpata,  ii.  198. 
Yavani  or  Yavanika,  ii.  116. 
Yava-sakara,  i.  418. 
Yavatikta,  iii.  46. 
Yebruj,  ii.  581. 
Yella  maddi,  ii.  12. 
Yellow  Champa,  i.  42. 

,f      Oleander,  ii.  406. 

,,      Zedoar7,  iii.  396. 
Yelpot,  ii.  355. 
Yellu,  iii.  26. 
Yennai,  i.  191. 
Yenne,  i.  509, 
Ycrba  de  qnininio,  iii.  266. 
Yercum,  ii.  428. 

„      vayr,  ii.  433. 
Yettegfa,  ii.  171. 
Yeux  de  bomrique,  i.  496. 
Yew,  iii.  373. 
Yippali,  iii,  176. 
Yogaraja-guggula,  i.  303. 
Yuthika-pami,  iii.  55. 


Zabad-el-bahr,  ii.  460. 

Zaban-i-^unjiflhk-i-talk,  ii.  393. 

Zacbim  oil,  i.  286. 

Zadwar,  i.  20. 

Zaferan,  iii.  457. 

Zakm-h^rat,  i.  590. 

Zakum,  iii.  255. 

Zalil,  i.  23. 

Zan-gbozel,  iii.  379. 

Zanjabil,  iii.  421. 

Zanjabil-i  ahami,  ii.  259. 

Zanonia  indioa,  ii.  94. 

Zanthine,  i.  183. 

2ianthQplcrit,  i.  67. 

Zantoxylene,  i.  259. 

Zanthoxylin,  i.  259. 

Zantlioxylom  acanthopodium,  i.  255. 

„  alatuin,  i,  255. 

,,  Budranga,  i.  256. 

,,  Hamiltoxiianuin,  i.  256. 

,,  oxyphylliun,  i.  256. 

„  piperitom,  i.  256. 

,,  llhetsa,  i.  255. 


Zanzibar  Dragon's-blood,  iii.  506. 

Zapania  nodinora,  iii.  58. 

Zarawand-i-gird,  iii.  165. 

Zarawand-i-Hindi,  iii.  159. 

Zarawand-i-mudhrai,  iii.  166. 

Zarawand-i-tawit,  iii.  165. 

Zard-chubah,  iii.  410. 

Zardak,  iii.  455. 

Zadchubah,  iii.  410. 

Zarir,  i.  23,  247. 

Zariahk,  i.  65. 

Zamab,  iii.  375. 

Zaru  or  Zarv,  i.  595,  ii.  370. 

Zammbad,  iii.  399. 

Zarwa,  ii.  870. 

Zatar,  iii.  141. 

Zataria  multiflora,  iii.  114. 

Zea  Mays,  iii.  579. 

Zedoaire  jauno,  iii.  897. 

Zcdoar,  i.  SO,  iii.  399. 

Zedoarin,  iii.  402. 

Zedoarjr,  iii.  399. 

Zebnena  umbellata,  ii.  89. 

Zcmmbet,  iii.  399. 

Zhania  (Jharasi),  ii.  103. 

Zhireb,  ii.  114. 

Zhinian,  ii.  116. 

Zinziber  Gassumunar,  iii.  425. 

,,        officinale,  iii.  420. 
Zir-el-akhilleh,  ii.  133. 
Ziroh,  ii.  114. 
Zireb-i- Armani,  ii.  120. 
Zireb-i-Kirmani,  ii.  120. 
Zireb-i-Rumi,  ii.  120. 
Zireb-i-siyab,  ii.  120, 
Ziwan,  iii.  583. 
Zlziphora  tenuior,  iii.  115. 
Zizipbo- tannic  acid,  i.  351. 
Zizypbus  Jujnba,  i.  351. 

„       mgosa,  1.351. 

„        vulgaTis,  i.  350. 

„       zylopyra,  i.  351. 
Zu-kbamseta-aurak,  iii.  76, 
Zofab-i-yabis,  iii.  116. 
Zygophylleee,  i.  243. 
Zylobalaamnm,  i.  316. 
Zylose,  iii.  129. 
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RANDNCULACKffi. 

On  the  Crystalline  Alkaloid  of  Aconitnm  Kapellus.* 
Messrs.  Wyndham  R.  Dunstan  and  W.  H.  Ince,  Ph.D.,  have 
investigated  the  properties  of  a  crystalline  alkaloid  obtained  from  the 
root  of  Aconitum  Napellus  by  extraction  with  amyl  alcohol,  as  sug- 
gested by  the  late  Mr.  John  Williams  (Pharm,  Journ.  [3],  xviii., 
238),  For  a  supply  of  the  material  they  are  indebted  to  the  kindness 
of  Messrs.  Howards  &  Sons,  of  Stratford. 

The  yellowish  indistinct  crystals  melted  at  188*4°  (corr.),  and  by 
crystallization  from  alcoholic  solution  were  proved  to  be  associated 
with  a  small  quantity  of  a  gummy  amorphous  base.  On  combus- 
tion the  original  substance  gave  numbers  agreeing  fairly  well  with 
the  formula  C"H*'NO",  which  is  that  proposed  for  aconitine  by 
Wright  and  Luff  (Journ.  Chem,  Soc,  1879).  The  alkaloid  was  puri- 
fied by  repeated  crystallization  from  a  mixture  of  alcohol  and  ether, 
or  more  readily  by  conversion  into  its  hydrobromide  and  regenera- 
tion of  the  alkaloid  from  this  salt  or  by  regeneration  from  its  crys- 
talline aurochloride.  It  crystallizes  in  tabular  prisms  belonging  to 
the  rhombic  system ;  the  crystallography  of  the  substance  has 
formed  the  subject  of  a  separate  inquiry  by  Mr.  Tutton,  The 
crystals  are  very  slightly  soluble  in  water  and  light  petroleum,  more 
soluble  in  ether  and  alcohol,  most  soluble  in  benzene  and  chloro- 
form. They  melt  at  188-6**  (corr.).  Contrary  to  the  statements  of 
previous  observers,  who  found  aconitine  to  be  Ice vo -rotatory,  the 
authors  found  an  alcoholic  solution  to  be  dextro-rotatory  ra]D  + 
1078®;  the  aqueous  solution  of  the  hydrobromide  is,  however, 
leevo-rotatory  [alu— 30-47°.  On  analysis,  the  pure  alkaloid 
afforded  results  which  agreed  best  with  the  formula  C"H**NO^". 

Two  crystalline  aurochlorides  were  obtained.  One  (C"*H*'NO^* 
HAuCl*),  melts  at  135*5°  (corr.)  ;  the  other,  a  basic  aurochloride 
(C^H^'^NO^'AuCP),  melts  at  129°  (corr.).  These  comppunds  are 
obtained    without   difficulty,   and     afford    tnistworthy    means    of 

*  The  sabstanoe  of  a  commtinication  made  to  the  Chemioal  Society,  March 
19,  1891. 
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identifying  aconitine.     The  alkaloid  may  be   readily  recovered    from 
them  in  a  pure  state. 

Aconitine  is  not  appreciably  affected  by  heating  at  a  temperature 
below  its  melting  point,  but  at  this  temperature  it  is  gradually  con— 
vei'ted  into  the  uncrystallizable  base  aconine.  Prolonged  boiling  in 
aqueous  solution  induces  a  similar  change,  but  not  to  the  same 
extent,  unless  an  alkali  is  present.  Boiling  with  water  acidulated 
with  hydrochloric  acid  also  produces  decomposition  of  the  alkaloid. 

Vehydraconitine  ot   apoaconitine  is  a  base  differiug  from  aconitine 
by  the  absence  of   a  molecular  proportion  of  water,  which    was  first 
obtained  by  Wright  and  Luff  by  acting  on  aconitine  with  acids.      Its 
existence  has,   however,   been   questioned  by   later  workers.      The 
authors   find   that   such   a  substance   may  be  readily  procured    by 
heating  aconitine   with   saturated   aqueous  tartaric   acid  in  closed 
tubes,    as  reconunended   by  Wright  and  Luff.     The  crystals   of  tliis 
substance  melt  at  186*5°  (corr.).     It  forms   crystalline  salts,    and  in 
other  respects   closely  resembles  the   parent   alkaloid.     The  results 
of  analyses   agree  well  with  the   formula  CH*®NO'^.     Three  auro^ 
chlorides  were   obtained.     One  (C»*H*»NO^HlAuCl*)   melts  at  141« 
(corr.).    This  salt,  when  crystallized  from  aqueous  alcohol,  becomes 
a  hydrate — 

(C"H*«N0"HAu01*H«0), 
melting  at  129**    (corr.),  isomeric  with   aconitine  aurochloride,   into 
which,  indeed,  it  very   readily  changes.     The   third  aurochloride   is 
a  direct  compound  of  the  alkaloid  with  auric  chloride  (C''H**NO*^ 
AuCP)  ;  it  melts  at  147-5°  (corr.). 

An  amorphous  base  was  obtained  from  aconitine,  together  with 
benzoic  acid,  by  prolonged  heating  with  water  in  a  closed  tube.  It 
appears  to  be  identical  with  the  aconine  of  Wright  and  Luff.  The 
same  substance  is  formed  together  with  a  resinous  substance  when 
aconitine  is  heated  with  an  alkali.  Neither  aconine  nor  its  salts 
could  be  crystallized.  The  amorphous  base,  after  purification,  and 
its  amorphous  aurochloride,  afforded  analytical  data  agreeing 
respectively  with  the  formulae  C'^^H^^NO'^  and  C"H*^NO^'HAuCl\ 

The  Alkaloids  of  True  Aconitum  Napellus. 
Professor  Dimstan   and    Mr.  John   C,   TJmney  have   examined 
the  alkaloids  of  true  Aconitum  Napellus  plants  grown  by  Mr.  E.  M. 
Holmes,  at  the  instance  of  the  British  Pharmaceutical  Oonference. 


-4 


APPENDIX.  87 

The  alkaloids  were  extracted  from  the  root  by  the  following  process, 
which  precludes  the  possibility  of  the  occurrence  of  hydrolysis,  &c. : — 
The  solution  obtained  by  percolating  with  cold  rectified  fusel  oil 
(b.  p.  100  — 132°)  was  agitated  with  water  acidified  with  1  per  cent,  of 
sulphuric  acid,  and  the  resin  having  been  removed  by  extracting  the 
acid  solution  so  obtained  with  chloroform,  the  liquid  was  made  just 
alkaline  with  dilute  ammonia  and  extracted  with  ether,  which  dis- 
solved out  a  considerable  quantity  of  alkaloid,  but  left  in  solution  A 
further  and  smaller  quantity,  which  was  subsequently  extracted 
by  agitation  with  chloroform.  The  alkaloid  soluble  in  ether  was 
obtained  as  a  gum -like  mass  incapable  of  crystallization.  By  con- 
version into  bromhydride  it  was  separated  into  a  crystallizable  and 
an  uncrystallizable  salt. 

The  crystalline  product  was  identified  as  the  salt  of  aconitine,  the 
crystalline  and  highly  toxic  alkaloid  already  described  by  one  of  the 
authors  and  Dr.  W.  H.  Ince  (C.  S.  Trans,,  1891).  The  alkaloid 
separated  from  the  pure  bromhydride  melted  at  188-6°  (corr.),  and 
afforded  on  combustion  numbers  agreeing  with  the  formula  C^^H*' 
NO*'.  The  specific  rotation  of  the  bromhydride  in  aqueous  solution 
was  ascertained  to  be  [a]D — 29*65,  a  value  which  agrees  with  that 
previously  recorded.  As  some  doubt  exists  as  to  the  solubility  of 
aconitine  in  water,  a  determination  was  carefully  made  with  this  pure 
specimen.  The  mean  of  two  determinations  gave  1  gram  in  4,431 
grams  of  water  as  the  solubility  at  22° ;  Jiirgens  had  previously 
recorded  the  far  greater  solubility  of  1  in  745  at  the  same  temperature. 

The  non- crystalline  bromhydride  furnished  a  gummy  alkaloid 
soluble  in  ether  and  alcohol,  but  only  sparingly  soluble  in  water, 
the  aqueous  solution  being  alkaline  to  litmus,  and  very  bitter,  but 
not  giving  rise  to  the  tingling  sensation  so  characteristic  of  aconitine. 
Not  only  the  alkaloid,  but  also  the  chlorhydride,  sulphate,  nitrate  and 
aurichloride  prepared  from  it  could  not  be  crystallized.  This  alkaloid 
is  not  identical  either  with  aconine  or  with  the  picraconitine  of  Wright 
and  Luff.  A  full  account  of  it  will  be  given  in  a  later  paper,  con- 
siderable progress  having  already  been  made  in  the  most  difi&cult 
task  of  isolating  it  in  a  pure  state.  The  authors  propose  to  assign  to 
it  the  name  napelline,  which  was  first  given  to  the  alkaloid  now  known 
as  pseudaconitine,  and  afterwards  by  Hiibschmann  to  a  substance 
wliich  the  work  of  Wright  and  Luff  showed  to  be  a  mixture  chiefly 
composed  of  aconine«     The  napelline  obtained  in  the  manner  desoiibed 
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is  probably  associated  with  another  amorphous  alkaloid  about  ^rfaieh 
they  have  at  present  little  information  to  give  beyond  the  fact  thai 
neither  it  nor  its  salts  appear  to  crystallize. 

The  alkaloid  soluble  tn  chloroform  was  proved  to  be  aconine^  tbe 
compound  which  is  obtained  together  with  benzoic  acid  on  liydro- 
lysing  aconitine. 

The  roots  of  true  Aconitum  Napellus,  therefore,  must  be  held  to 
contain  three  alkaloids,  one  of  which  is  crystalline,  viz,,  aconitine, 
two  being  amorphous,  vis.^  napelline  and  aconine.  Indications  have 
been  obtained  of  the  presence  of  a  fourth  alkaloid,  which  is  amor- 
phous and  closely  resembles  napelline. 

The  authors  find  that  the  juice  expressed  from  the  roots  contains 
a  large  proportion  of  amorphous  bases  but  very  little  aconitine,  ths 
greater  part  of  this  latter  remaining  in  the  root,  from  which  it  may 
be  extracted,  together  with  the  remainder  of  the  amorphous  alkaloids, 
by  exhausting  with  amyl  alcohol.  The  total  quantity  of  amorphous 
alkaloid  obtained  amounted  to  more  than  twice  that  of  aconitine. 

The  physiological  action  of  the  alkaloids  referred  to  is  being 
investigated.  The  results  so  far  obtained  point  to  the  conclusion 
that  crystalline  aconitine  is  by  far  the  most  toxic  of  the  alkaloids 
contained  in  Aconitum  Napellus. 

The  formation  and  properties  of  Aoonine  and  ita  oonveraion 
into  Aconitine. 

Owing  to  the  uncertainty  which  exists  with  reference  to  the  pro- 
duct of  the  hydrolysis  of  aconitine,  Professor  W.  B.  Dunstan  and 
Dr.  F.  W,  Passmore  have  re -investigated  the  subject,  using  a  pure 
alkaloid.  Wright  and  LuS  have  stated  that  when  aconitine  is  hydro- 
lysed,  the  sole  products  are  aconine  and  benzoic  acid.  More  recently, 
however,  Dragendorff  and  Jurgens  have  asserted  that  the  hydro- 
lysis occurs  in  two  stages,  their  contention  being  that  benzoic  acid 
and  an  alkaloid  identical  with  the  picraconitine  isolated  by  Wright 
and  Luff  from  the  roots  of  supposed  Aconitum  Napellus  are 
formed  in  the  first  stage,  while  in  the  second  stage  the  picraconitine 
is  hydrolysed  into  benzoic  acid,  methyl  alcohol,  and  aconine,  which 
last  is  the  final  product  of  hydrolysis. 

The  authors  have  carefully  hydrolysed  pure  aconitine  by  heating  it 
with  water  in  closed  tubes  at  150^  but  have  been  unable  to  obtain  at 
any  stage    either  picxuoonitine  or    methyl  alcohol.     The  alkaloid 
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I  extracted  from  the  solution  by  ether  was  proved  to  be  a  mixture  of 
)  aconine  with  unaltered  aconitine.  Using  pure  aconitine,  action 
occurs  precisely  in  accordance  with  the  equation  C"'H**NO"  +H*0  = 
,  C**H"NC  +C'H*0%  leaving  little  doubt  that  aconitine  is  benzoyl- 
,  aconine. 

Although  attempts  to  establish  the  correctness  of  this  inference  by 

heating  aconine  with  benzoic  anhydride  were  without  result,  anhydro- 

I         aconitine  was  eventually   obtained  by  the  interaction   of  aconine  and 

,  ethylic  benzoate   at  130° :  as  the   anhydro- compound  is   convertible 

into   aconitine,  the  partial   sjni thesis   of  the  alkaloid   thus   effected 

leaves  no  doubt  that  it  is  benzoylaconine. 

(  Up  to  the  present  time,    neither  aconine  nor  its  salts  have  been 

[  obtained  in  a  crystalline   state.     The  authors   have  hitherto  been 

unsuccessful  in   all  their   attempts  to   crystallise  aconine,  but  they 
have  succeeded  in  orystallising  saveral   of  its  salts,  viz ,   the  chlor- 
I  hydride,   bromhydride,    sulphate,   and  nitrate.     All   these  salts   are 

very  soluble  in  water,  the  chlorhydride  being  least  soluble  and  the 
easiest  to  crystallise :  it  is  beat  prepared  by  crystallisation  from  a 
mixture  of  alcohol  and  ether;  when  dried  at  100°  it  melts  at 
]75*5°  (corr.).  The  crystals  deposited  from  alcohol  have  the  com- 
position C«*H^^N0^SHC1,2H«0.  When  dried  at  100°  they  still  retain 
One  molecular  proportion  of  water,  which  is,  however,  lost  at  120°. 
The  aqueous  solution  is  Isbvo  -  rotatory :  [a]u  =  — 7*71°.  It  combines 
with  auric  chloride,  forming  an  aurichloride  considerably  more  soluble 
than  the  corresponding  aconitine  salt, 

Aconine  was  prepared  from  the  pure  chlorhydiide  by  adding  silver 
sulphate  and  subsequent  treatment  of  the  aconine  sulphate  with 
exactly  sufficient  baryta  water.  The  solution  on  evaporation  furnished 
a  hygroscopic,  brittle  gum  which  refused  to  crystallise  ;  this  melted 
at  132°  (corr.),  and  on  analysis  it  afforded  numbers  agreeing  with  the 
formula  C**H*^NO^^,  which  is  that  proposed  by  Dunstan  and  Inco 
from  the  results  of  their  study  of  pure  aconitine.  Aconine  is  very 
soluble  in  water  ;  the  aqueous  solution  is  alkaline.  When  dry  it  is 
insoluble  in  ether  and  almost  insoluble  in  chloroform.  It  is  a  power- 
ful reducing  agent,  precipitating  the  metals  from  solutions  of 
gold  and  silver  salts;  it  also  reduces  Fehling's  solution.  The 
physiological  action  of  pure  aconine  is  being  investigated.  Its 
aqueous  solution  is  slightly  bitter  and  gives  rise  to  a  buining 
sensation  in  the  mouth,  but  does  not  produce  the  tingling  which  is 
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characteristic  of  aconitine.  In  respect  of  its  action  on  polarised  light^ 
aconine  exhibits  the  same  peculiarity  as  aconitine.  Its  salts  are 
IflBvo-rotatory,  whilst  a  solution  of  the  alkaloid  is  dextro-rotatory, 
[<i]d  +  23°*     When  heated  with  alkalis,  aconine  slowly  resinifies. 

The  action  of  various  re -agents  on  aconine  has  so  far  not  led  to 
any  important  results.  Nitrous  acid  fails  to  attack  it.  The  principal 
product  of  its  oxidation  by  alkaline  permanganate  is  oxalic  acid. 
Attempts  to  isolate  an  additive  compound  with  methyl  iodide  have 
been  unsuccessful. 

By  the  action  of  methyl  iodide  on  aconitine  a  crystalline  aconitint 
methiodide  (C"H**NO^*-CH»I)  wa«  obtained,  which  melts  at  219' 
(corr.).  The  aconitine  methhydroxide  prepared  from  the  compound 
(C"H**NO^*CH''OH)  is  amorphous,  and  the  salts  which  it  yields  do 
not  appear  to  crystallise.  A  further  study  will  be  made  of  this  com- 
pound, and  its  physiological  action  will  be  investigated. 

Prof essor  Dunstan,  in  conjunction  with  Messrs.  Harrison  and  Cair, 
has  continued  his  investigation  of  the  aconite  alkaloids,  and  the 
results  were  communicated  to  the  Chemical  Society,  February  2, 
1803.  It  was  discovered  that  aconite  root  contains  an  amorphous 
alkaloid,  napelline,  which  is  isomeric  with  aconitine,  but  has  a 
distinctly  different  physiological  effect,  and  is  not  nearly  so  poisonoiis. 
In  an  examination  of  some  commercial  specimens  of  aconitine,  the 
authors  found  large  proportions  of  amorphous  alkaloids  present,  and 
specimens  of  aconitine  salts  were  found,  in  nearly  every  case,  to  be 
chiefly  napelline  salts  containing  small  quantities  of  aconitine 
compounds. 

The  Aoonites  and  Aoonitines. 

E.  Richards  and  F.  A.  Bogers  arrive  at  the  following  eonda- 
sions  : — 

The  best  material  for  the  preparation  of  aconitine  is  the  freah 
root  of  Aconitum  Napellus. 

The  alkaloid  resides  chiefly  in  the  cambium  layer,  the  fibro-yajB* 
cular  bundles,  and  the  sieve  ducts. 

Pure  aconitine  crystallizes  in  thin,  flat,  hexagonal  prisms  with 
acute  ends. 

It  is  probable  that  two  isomeric  forms  of  aconitine  exist ;  for 
these  the  terms  a-aconitine  and  j3-aconitine  are  suggested. 
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The  composition  of  aconitine  correspondB  to  the  formula 
C**H**N*0^*,  which  contains  twice  as  much  nitrogen  as  the 
formula  hitherto  accepted. 

The  proportion  of  alkaloid  in  the  root  is  as  follows  :— 

Per  cent. 

Aconitum  Napellus,  fresh  0*71 

,»             99          dried            .«.         •••     0*14 
Japanese  aconite        ,,  0*57 

The  method  for  the  preparation  of  aconitine,  reconunended  hy  th« 
authors,  is  as  follows  : — 

The  powdered  tubers  are  macerated  from  three  to  four  days  with 
washed  fusel  oil,  then  percolated,  and  the  alkaloid  extracted  from  the 
percolate  with  small  quantities  of  dilute  sulphuric  acid.  The  fusel 
oil  is  removed  from  this  solution  by  treatment  with  ether,  and  the 
dissolyed  ether  driven  off  by  heat.  The  alkaloid  is  precipitated  from 
the  acid  solution  by  solution  of  sodium  carbonate,  collected  on  a 
strainer,  pressed  between  limestones,  and  then  spread  on  bibulous 
paper  and  allowed  to  dry  at  ordinary  temperature.  The  dried 
alkaloid  is  then  boiled  with  pure  dry  ether,  and  the  filtrate  set  aside 
to  crystallize;  the  crystals  are  redissolved  in  a  small  quantity  of 
ether  to  remove  a  gum-like  body. 

The  toxicity  of  a-aconitine  is  stated  to  be  only  one-sixth  of  that  of 
/9-aconitine.  {Chemist  and  Druggist^  Feb.  7,  1891,  205,  and  Feb. 
15,  1891,  242,  243.) 

Ehrenberg  and  Purfurst  infer  from  their  experimeats  with 
aconitine  that  its  composition  is  more  correctly  represented  by  the 
formula  C"H*»NO",  than  by  that  assigned  to  it  by  Wright  and 
Luff  (0»>H*»NO^«),  or  Dunstan  and Ince  (C"H*'NO'«).  They  state 
that  by  heating  with  water  to  150®  C,  or  by  treatment  with  alcoholic 
potash,  aconitine  does  not  at  once  yield  benzoic  acid  and  aconine  ;  but 
that,  in  addition  to  benzoic  acid,  methylic  alcohol  and  another  acid 
are  produced.  The  authors  state  that  by  boiling  aconitine  with  water 
there  is  at  first  produced  a  salt  of  a  new  base,  which  crystaUi^es 
when  the  liquid  cools,  and  this  product  is  described  by  them  as 
benzoate  of  picraconitine.  This  is  represented  as  being  formed  by 
simple  liydrolysis — 

C"H*»NO»*+H«0=C«»H»'NO^HO'H»0*. 
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By  contintiiDg  the  boiling  a  further  alteration  is  effected  according  to 
the  equation — 

Picraoonitine.  Napelline.    Methyl  aloohoL 

The  formation  of  aconine  is  represented  as  constituting  a  third  stage 
of  alteration  as  follows  : — 

Napelline.  Aconine.        Acetic  acid. 

The  authors  suggest  that  it  is  still  doubtful  whether  the  acid  pro- 
duct of  this  final  change  is  acetic  acid  or  acrylic  acid,  and  that,  in 
the  latter  case,  the  formula  of  aconine  would  be  C'^H**  +NO'. 

From  the  production  of  mehtyl  alcohol  in  the  decomposition  of 
aconitine  when  heated  with  water,  it  is  inferred  that  aconitine  is 
analogous  to  cocaine,  and  is  to  be  classed  with  the  acid  esters,  either 
as  an  acetyl  or  an  acryl  ester  of  benzoyl  aconine,  while  aconine 
itself  would  be  a  derivative  of  a  trimethoxylmethyl  quinone,  {Joum, 
/.  prakt.  Chem.y  k1v„  604.) 

Note  on  Mlshxnee  Teeta  and  Bee  (or  Poison)u 

These  roots  are  procured  on  the  range  of  hills  inhabited  by  the 
Mishmee  tribe,  and  annually  in  the  cold  season  a  large  supply  is 
brought  down  to  the  plains,  and  the  Mahajans  here,  who  are  princi- 
pally Marwar  people,  give  in  exchange  for  them  beads,  salt,  coloured 
woollen  and  cotton  cloths,  &c.,  &c.  The  Mahajans  state  that  these 
articles  are  readily  purchased  in  Central  and  Lower  Assam. 

The  Natives  here  use  the  Teeta  as  a  medicine  in  colic,  ophthabnia, 
headache,  and  fever, 

The  Bee  or  poison,  which  is  brought  down  by  the  hill-tribes,  ia 
parboiled  with  a  view  to  prevent  its  cultivation  in  the  plains.  It  is 
generally  employed  by  hunters  for  killing  wild  animals. 

Mishmee  Teeta  as  a  remedy  for  Coftc.— Take  20  grains  of  Mishmee 
Teeta,  10  to  12  whole  grains  of  black  pepper,  about  10  grains  of 
salt.  The  whole  is  to  be  masticated  and  washed  down  with  a  sniaU 
quantity  of  water^ 
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Mishmee  Teeta  as  a  remedy  for  Ophthalmia  and  Headache, — Take 
2  drachms  of  Mishmee  Teeta  and  grind  it  with  sufficient  water  to 
form  a  paste,  which  is  to  be  applied  round  the  eye  twice  a  day. 
For  headache  it  is  applied  to  the  forehead  and  temples. 

Mishmee  Teeta  as  a  remedy  in  Fever, — Take  1  drachm  Mishmee 
Teeta  finely  powdered,  and  mix  with  half  a  pint  of  cold  water.  To 
be  taken  daily  in  two  doses.  Pargatives  are  never  used  by  the  hill- 
tribes. 

Mishmee  Bee  (or  poison)  employed  by  hunters. — ^Take  2  or  3 
drachms  of  Mishmee  Bee  finely  ground,  and  mix  with  any  acid 
glutinous  vegetable  pulp,  so  as  to  form  a  thick  paste,  which  is  to  he 
applied  to  the  head  of  the  arrow  and  allowed  to  dry  in  the  shade. 

The  glutinous  substance  generally  used  is  the  pulp  of  a  sour  fruit 
called  Owe  Tang  ah  by  the  Assamese  and  Chultah  in  Bengali  (BilUnia 
Speciosa),  I  imagine  it  is  preferred  in  consequence  of  its  acidity 
preventing  a  flow  of  blood  from  the  wound,  which  would  wash  away 
the  poison.  (By  the  Medical  Officer^  Chychwahy  Upper  Assam^  June 
ll.'A,  1842.) 

Delphinium  Zalil. 
Aitchison  (Notes  on  Products  of  W,  Afghanistan  and  N,'E,  Persia, 
p.  55)  says  : — "  Yellow  Larkspur,  asbarg,  aswarg,  isharg,  isbarag 
xsparak,  sparak,  sparigyjalilj  zalil;  the  flowers,  gul-i-zalil,  gul-i-jalil, 
A  perennial  herb,  with  a  thick  short  woody  rootstock,  from  which 
several  annual  shoots  spring  ;  these  are  from  one  to  two  feet  in  height, 
each  usually  bearing  a  terminal  spike  of  exquisite  yellow  flowers. 
When  the  flowers  are  at  their  best,  the  annual  shoots  bearing  the 
spike  of  inflorescence  is  broken  off  close  to  the  root ;  these  are 
collected  together,  and  then  laid  in  heaps,  usually  on  the  roofs  of 
the  houses,  to  dry.  In  two  or  three  days  they  are  sufficiently  dry, 
when  the  twigs  are  shaken  over  a  sheet ;  on  this  all  the  flowers 
tumble  off,  and  are  collected,  either  for  local  use  or  exportation. 
The  petals  are  of  commercial  importance,  yielding  a  valuable 
yellow  dye  for  silk,  and  are  exported  for  this  purpose  in  large  quan- 
tities to  Persia,  Tarkistan,  Afghanistan,  and  India.  The  dye  is 
easily  obtained  by  simply  boiling  the  flowers  in  water  ;  in  this 
decoction  the  silk  is  dipped.  The  dried  stems  also  yield  a  dye  upon 
being  boiled,  but  this  is  poor  in  comparison  with  that  yielded  by 
the  flowers." 
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In  the  Dici.  Econ,  Prod,  of  Indian  iii.,  70,  it  is  stated  that  in  Multan 
the  flowers  are  used  along  with  Akalher  {Dalisca  cannabina)  and  alum 
to  dye  silk,  giving  a  sulphur -yellow  colour  known  as  gandkaki,  and 
that  they  are  also  used  in  calico-printing.  Their  price  in  the  Punjab 
is  said  to  be  Rs.  27*6  per  cwt.  This  dye  is  alluded  to  by  Mr.  Leotard, 
Dr.  McCann,  and  Mr.  Wardle,  but  under  the  name  of  D,  AjacU. 

The  Hellebores  of  the  Ancients.* 

Drugs  prepared  from  hellebore  were  so  famous  amongst  the  an- 
cients as  a  remedy  for  madness,  and,  indeed,  for  many  other  ailments, 
that  the  plant  has  acquired  for  itself  a  literary  as  well  as  a  botanical 
interest.  Pliny  gives  a  list  of  them  quite  worth  the  notice  of  adver- 
tisers of  patent  medicines.  We  know  that  different  species  have 
been  used  in  different  countries  for  their  medicinal  properties,  which 
are,  perhaps,  essentially  the  same  in  all  of  them,  though  varying  is 
strength.  The  hellebore  of  the  modem  English  Pharmacopoeia  is  the 
root  of  Helleborus  niger,  the  common  Christmas  Hose.  In  Germanyi 
H.  virtdis,  the  green  hellebore,  is  said  to  be  preferred,  and  from  its 
frequent  occurrence  in  England  in  the  neighbourhood  of  old  mini^ 
"^e  may  infer  that  it  was  formerly  used  here.  At  Constantinople  a 
popular  drug,  called  Zoptane,  is  made  from  H,  ortenialis,  which  is 
conmion  on  the  mountains  of  Eastern  Turkey.  In  Gerard's  time,  our 
native  H,/oetidu8,  the  rankest  of  all  the  genus,  was  employed  medi* 
cinally,  though  known  to  require  great  caution  in  using,  and  it  is 
still  retained  in  veterinary  practice  for  outward  application. 

The  physicians  of  ancient  Greece,  who  for  some  centuries  before 
and  after  the  Christian  era  were  famous  throughout  the  civilized 
world  for  their  skill,  were  very  fanciful  about  the  locality  from  which 
the  herbs  used  by  them  were  collected.  The  kind  of  herb  might  be 
the  same,  but  when  gathered  on  a  particular  mountain  or  in  a  parti- 
ciQar  forest  it  was  thought  to  have  additional  virtue.  Drugs  of  the 
same  name  were  classified  as  first,  second,  third  or  fourth  quality, 
according  to  the  source  from  which  they  came,  and  were  priced  and 
trusted  accordingly.  Hellebore  was  of  two  kinds,  distinguished  as 
black  and  white.  The  best  black  came  from  Mount  Helicon,  and  the 
best  white  from  Mount  (Eta.  The  town  most  famous  for  its  prepanu 
tion  wa^  called  Anticyra,  but  this  name  was  ambiguous. 

*  From  the  Gardenert*  Chronicle,  January  2. 
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There  ig  a  well-known  passage  in  **  Tlie  Art  of  Poetry/'  written  by 
the  Boman  poet  Horace,  in  which  he  says,  that  to  gain  a  reputation 
as  a  poet,  a  man  must  be  so  mad  that  three  Anticyras  cannot  cure 
him,  and  must  never  have  his  hair  cut.  Multiplying  by  three 
was  a  common  superlative  figure  of  speech  in  Latin,  as  in  any 
other  languages,  and  perhaps  Horace  meant  no  more  than  this ; 
but,  on  the  other  hand,  he  may  have  known  that  there  were  in 
Greece  three  towns  named  Anticyra,  and  possibly  they  were 
all  places  where  the  drug  hellebore  was  prepared.  One  Anticyra 
was  on  a  narrow  strip  of  the  land  of  the  Locrians,  between 
^tolia  and  the  sea.  Strabo,  an  ancient  writer  on  geography,  and 
Livy,  a  Roman  historian,  both  mention  it.  It  was  taken  by  the 
Bomans  in  the  second  Punic  war,  and  given  over  to  their  allies,  the 
^tolians.  We  know  nothing  of  it  as  connected  with  hellebore, 
though  Phiny  tells  us  that  -<3Etolian  hellebore,  which  was  of  bad 
quality,  was  used  to  adulterate  the  better  Parnassian  kind.  There 
was  another  Anticyra  in  the  south-eastern  corner  of  Thessaly, 
three  or  four  miles  from  the  sea,  near  the  base  of  Mount  CEta  and 
the  famous  pass  of  Tbermopylse,  but  we  do  not  hear  of  this  town  as 
producing  hellebore,  except  on  the  slight  authority  of  the 
lexicographer,  Stephanus  of  Byzantium,  who  lived  in '  the  sixth 
century  of  our  era.  The  third  Anticyra,  the  only  one  which 
we  know  to  have  been  famous  in  classical  times  for  the 
manufacture  of  this  drug,  was  situated  on  the  southjBm  coast  of 
Phocis,  not  far  from  the  base  of  Mount  Parnassus,  and  within  a  few 
miles  of  Mount  Helicon.  The  position  of  it  is  well  known,  and  it  is 
now  named  Aspra  Spitia  ;  it  was  not  an  island,  as  Pliny  and  others 
have  wrongly  said,  and  never  can  have  been  so  in  historic  times  ; 
but  it  stood  on  a  peninsula  and  had  a  good  harbour.  In  Horace's 
day  it  was  a  place  of  resort  for  insane  or  epileptic  patients,  who  went 
there  to  take  a  course  of  hellebore  under  resident  physicians.  Hence, 
to  say,  *'  You  should  go  to  Anticyra,*'  was  a  polite  way  of  telling  a 
man  he  was  a  fool.  Amongst  others  who  had  gone  through  this 
medical  course  there,  Pliny  mentions  the  philosopher  Cameades,  who 
went  there  for  intellectual  training,  before  publicly  declaiming  against 
the  dogmas  of  the  Stoics,  apparently  supposing  that  a  medicine  which 
could  make  madmen  sane  would  make  sane  men  still  wiser.  Also 
Drusus,  a  famous  popular  leader  of  the  Bomans,  was  cured  there  of 
epilepsy.     The  same  writer  adds  that  this  drug,  which  retained  its 
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▼irtue  for  thirty  years,  and  once  was  thought  so  formidable,  had  now- 
become  so  "  promiscuous"  in  its  use  that  students  often  took  a  dose 
of  it  to  sharpen  their  intellect  when  they  were  puzzled  by  difficult 
passages  in  their  reading— a  valuable  hint,  by  the  way,  for  can- 
didates before  a  c{)mpetitive  examination  I  I  recollect  a  virtuous 
freshman  at  Cambridge,  who,  with  a  similar  object,  laid  in  a  lar^e 
stock  of  "  Reading  biscuits,"  which  he  saw  advertised  in  a  window  2 

The  next  question  is,  what  were  the  kinds  of  hellebore  called  black 
and  white,  and  found   respectively   on  Mount   Helicon  and   Mount 
CEta  ?     We  ought  to  be  able  to  answer  this,  because  Edmond  Boissier 
has  told  us,  in  the  preface   to  Flora  Orienialis,   that,   thanks   to  the 
labours  of  the  botanists,  Orphanides  and  Heldreich,  the  flora  of  Greece 
is  now  better  known  than  that  of  any  other  country  within  the  scope 
of  his  work.     The   hellebore   which   is  found   to  prevail  on   Mount 
Helicon,   Mount  Parnassus,   and  the   neighbourinor   country   is  one 
to  which  E.  Boissier  gives  the  name  of  H.  cyclophyllus.     It  is  inter- 
mediate between  H,  viridis  and  //.  orienialis,   having  been  confused 
with  the   latter  both  by  Sibthorp  and  by  Heldreich.     Perhaps  it  is 
not  in  cultivation  in  England,  but  it  is  described    as  being  taller  and 
having  larger  flowers  and  broader  segments  to  the   leaves  than  the 
green  hellebore,  which  in  other  characters  it  resembles. 

As  for  the  white  hellebore,  it  is  evident  from  the  vague  descriptions 
of  Theophrastus  and  Pliny,  that  neither  of  them  knew  a  living 
hellebore  by  sight,  but  Pliny  says  that  he  had  been  told  that  the  leaf 
of  the  black  hellebore  was  of  the  shape  of  a  plane  leaf,  but  divided 
into  several  segments,  and  that  the  white  hellebore  had  leaves 
resembling  those  of  the  beet,  and  deeply  channelled  at  the  back. 
He  attributes  to  it  a  bulbous  root  like  that  of  an  onion,  with  fibrous 
tunics.  Ancient  and  modern  botanists  have  generally  identified  this 
with  Vcrairum  album,  which  is  figured  in  Gerard's  **  Herbal "  as  the 
white  hellebore ;  but  perhaps  the  best  evidence  is  that  of  Heldreich, 
who  explored  Mount  (Eta  in  1879,  and  found  V.  album  growing  there 
in  abundance,  confirming  his  previous  opinion  that  this  was  the  white 
hellebore  of  Theophrastus.  The  different  effects  of  the  two  kinds  of 
hellebore  taken  medicinally,  as  recorded  by  ancient  authorities,  cor- 
respond with  modern  experience ;  the  black  is  a  powerful  cathartic, 
and  the  white  a  strong  emetic.  This  is  a  summary  of  all  that  is 
known  or  likely  ever  to  be  known  of  the  famous  hellebores  of  the 
ancients.     (C.  Wolley-Bod,  Fharm,  Journ,,  Jan.  30,  1892.) 
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We  have  never  met  with  any  kind  of  hellebore  root  in  the  Indian 
Bazars,  nor  are  any  of  tlie  genus  known  to  grow  in  India ;  still,  all 
Indian  Mahometan  works  on  Materia  Medica  contain  an  account  of 
tiie  hellebores  of  the  Greeks,  which  has  been  copied  from  the  writings 
of  the  Arabian  physicians,  and  which  is  mostly  a  reproduction  of  what 
ZHoscorides  says  ir«p\  iW€fi6pov  XevKov  and  frcpi  iWt^dpov  fxeXcajos  the 
Verarum  album  et  nigrum  of  the  Romans,  The  Arabs  call  these 
drugs  Kharhak-Mad  and  Kharbak  aswady  and  in  Indian  medical 
works  Kuthi  or  Kutaki  is  given  the  vernacular  equivalent  of 
Kharbak,  and  this  drug  is  sold  as  a  substitute  for  it  For  an 
account  of  Kutaki,  see  Vol.  III.,  p.  10. 

MAGNOLTACEiE. 
Constituents   of  Star-anise. 
The   determinations  of  volatile  oil,  fixed  oil,  and  ash   gave  the 
following  percentage  figures : — 

VolatUe  Oil.      Fixed  Oil.  Ash. 

Carpels {«]}  J:J3}  2-81 

^^      {2S  2r7    }  2-46 

The  volatile  oil  consists  chiefly  of  anethol  C*H*(OCH»)C»H' ; 
with  small  quantities  of  terpenes,  safrol  C^H'CO'OH'jCH',  the 
monoethyl  ether  of  hydroquinone  0'H*(OH)00*H*,  anisic  acid 
C'H*(OCH")COOH,  and  a  complex  aromatic  substance  yielding  upon 
oxidation  veratric  acid  and  piperonal.  The  fixed  oil  contains  the 
usual  constituents  along  with  cholesterin  and  derivatives  of  phos- 
phoric acid.  In  the  aqueous  extract  is  found  protooatechuic  aoid 
and  shikiminic  acid  C'H*®0*,  which  by  nascent  hydrogen  iodide  is 
converted  into  benzoic  acid.  Sugar  was  not  found  in  any  appre- 
ciable quantity,  the*  sweet  taste  of  the  fruit,  therefore,  depending 
apon  the  volatile  oil.  Nitrogenous  bases  could  not  be  detected, 
(F.  Ostwald,  Arch,  der  Pharm.,  1891,  84—116.) 

Miohelia  Champaca. 
Merck  describes  a  kind  of  camphor,  called  champacol,  obtained 
from  champaca  wood  by  distillation  with  water.  After  purification  it 
melts  at  86 — 88°C.,  has  the  form  of  long  white  felted  needles,  has 
no  odour  when  pure,  but  when  kept  in  an  impure  state  becomes 
liquid  and  develops  the  agreeable  odour  of  the  wojd.  {Berichte^ 
1892,  p.  18.) 
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MENISPERMAOEJE. 
Constituents  of  Calumba  Boot. 
M.  Bocchiola  (CTiemiat  and  Vruggutj  Jan.   10,  1891)  gives   tibe 
following  percentage  composition  of  the  cortical  and  woodj  portions 
of  the  root :— 


Outer  part. 

Inner  part. 

Water       

Ash           

Ether  extract       

Alcohol  extract 

Proof  Spirit  extract 
Galumbine           

Do.  .     by  titratioQ  .. 
Berberine 

Do.       by  titration    .. 

::::::::    i 

13-00 
6-00 
0-70 
3-89 

17-96 
1-42 
0-98 
1-43 
2-96 

14-00 
6-00 
OSO 
3  86 

17-80 
1-90 
1-38 
0-72 
1-45 

The  percentage  composition  of  the  ash  was : — 

Silicic  acid  14 '13  and  7*42,  phosphoric  acid,  as  an  iron  salt,  6*11 
and  1*61,  phosphoric  acid,  combined  with  alkali  and  earthy  bases, 
5  04  and  12*63,  in  the  outer  and  inner  parts  of  the  root. 

The  author  found  old  roots  to  contain  as  much  as  2*07  and  2*63 
per  cent,  of  calumbine,  and  2*05  and  1  '02  per  cent,  of  berberLne, 
showing  their  superiority  over  the  younger  roots. 

BERBERIDE^. 
Berberis  vulgaris,  Linn, 
AiicYdaon  {Notes  on  Prod,  of  W.Afghanistan  and  N.'E,  Persia^ 
p.  25)  has  the  following  notice  of  this  plant : — **  The  Barberry,  jir^ 
jirhhdrf  zer^khdr,  zir,  zir-bdr,  zir-haldk ;  the  froit,  ziriahk,  sirishh,. 
A  very  common  shrub,  growing  at  an  altitude  of  2,000  feet  and 
upwards,  from  which  is  largely  collected  the  fruit ;  this  is  consumed 
locally,  as  well  as  being  exported  in  some  quantity  to  India,  where  it 
is  highly  appreciated  by  the  natives  as  a  condiment.  Usually  the 
fruit  contains  no  seeds  ;  it  is  then  much  more  oval,  longer,  and  of  a 
much  lighter  colour  than  that  which  has  seeds.  On  reaching  the 
Punjab  the  fruit  or  preserve  is  called  zirishk-tunh,  to  distinguish 
it  in  the  trade  from  small,  dried,  black  grapes ;  the  latter  are  our 
European    cuiTants,    or  corinths.    From    the    root- stocks   of  the 
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Bbrbbris  i8  obtained  an  extract  called  Ibrdn  ;  this  is  a  yellow  dye, 
which  is  also  employed  in  medicine  as  a  local  application  to 
inflamed  eyes." 

Podophyllum  emodu 

We  have  met  with  the  root  in  the  plains  in  the  possession  of  a 
pilgrim  from  Kedemath.  He  called  it  Mdmirdn^  and  greatly  valued 
it  as  a  remedy  for  ophthalmia,  his  small  stock  of  four  or  five  roots 
was  carefully  wrapped  in  several  covers  of  silk. 

Analysis  of  the  Besin  of  PocLophyllum  emodi. 

Ash      ...         .«.         .,«,         ...         ...         ...         ,^.  IS^one* 

Moisture  Z        4-2 

Oily  and  waxy  matter,  soluble  in  benzin      4-0 

Podophyllotoxic  acid   ... I3.I 

Podophyllotoxin,  active  principle       56'65 

Inert  matter  insoluble  in   chloroform  and   soluble  in 

alcohol  22-15 


100-0 


The  percentage  of  active  principle,  podophyllotoxin,  in  this 
sample  is  fully  25  per  cent,  higher  than  the  average  amount  found  in 
resin  of  podophyllum,  which  varies  from  40  to  45  per  cent.  Ameri- 
can podophyllum  yields,  on  a  large  manufacturing  scale,  5  per  cent, 
of  podophyllin,  and  accepting  10  per  cent,  as  a  practical  average 
from  the  Indian,  we  should  have  a  drug  worth  2\  times  in  value. 
{By  F.  A.  Thompson^  Ph.  G.,  Am.  Journ.  Pharm.,  May,  1890.) 

Podophyllotoxin. 

This  substance,  which  was  first  shown  to  be  the  active  principle  of 
Podophyllin  by  Podwissotzki,  has  now  been  obtained  in  a  pure  state 
by  Neuberger  (Arch./,  exp.  Path. u. Pharm., xxvi\i.,B..  1,  1890);  it 
forms  colouriess  prismatic  crystals,  little  soluble  in  water,  but 
freely  soluble  in  alcohol,  forming  an  intensely  bitter  solution*  Frogs 
were  not  easily  affected  by  it,  and  it  required  a  dose  of  0*01  gram 
administered  in  mucilage  to  produce  a  muscular  rigidity  which  was 
followed  by  death  in  three  days ;  a  congested  state  of  the  intestinal 
vessels  was  observed  in  some  cases.    It  appeared  to  have  little  or  no 
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action  upon  rabbits.  Cats  were  very  susceptible  to  the  poisoB, 
death  following  three  days  after  the  subcutaneous  injection  of  O'OOl 
gram.  In  these  animals,  2  to  3  hours  after  the  injection  viol«it  and 
repeated  vomitings  occurred,  at  first  of  food,  and  after^wrards  of  mucus 
tinged  with  bile,  and  containing  some  intestinal  worms  ;  there  was 
also  obstinate  diarrhoea*  Finally  the  animals  became  dull,  the 
temperature  fell,  the  limbs  were  paralysed,  and  death  occurred 
from  exhaustion.  Bogs,  pigeons,  and  fowls  were  similarly 
affected. 

The  post-mortem  appearances  observed  were  intense  irritation,  and 
sometimes  abscess  at  the  seat  of  the  injection,  the  stomach  normal  or 
slightly  injected,  the  upper  portion  of  the  mucous  mexabrane  oi  the 
duodenum  highly  injected,  especially  round  the  opening   of  bUiazy 
duct,  the  lower  portion  covered  by  a   mass  of  brown    epitheUum 
mixed  with  detritus  and  mucus ;  the  lower  part  of  the  small  intestine, 
and  the  whole  of  the  large  intestine,  was  covered  by  hsemorrhagic 
patches,  and  here  and  there  by  a  membranous  exudation,  with  intense 
inflammation  of  the  adenoid  tissue,  the   sub-mucous  and  muscular 
layers   not  being  affected.    Liver  congested,  gall-bladder  swollen 
and    full  of  bile.       Kidneys   congested,  with  marked  glomerulo- 
nephritis and  commencing  tubular  nephritis.    The  distended  gaU* 
bladder  and  injection  of  the  duct  appearing  to  indicate  elimination 
of  the  drug  through  the  liver,  the  author  tied  the  latter  in  three  of 
the  dogs  experimented  upon,  and  afterwards  injected  podophyllotoxin 
beneath  tiie  skin ;  the  results  were  exactly  the  same  as  in  the  case  of 
the  dogs  not  previously  so  treated* 

Injections  of  podophyllotoxin  into  the  veins  gave  exactiy  the  same 
results  as  when  it  was  administered  internally  or  injected  sub- 
cutaneously.  The  circulation,  respiration,  and  nervous  system  were 
only  affected  a  littie  before  the  fatal  termination  in  all  the  animals 
experimented  upon. 

From  these  experiments  the  author  concludes  that  the  drug  acts 
as  a  simple  irritant,  and  that  its  purgative  action  when  ^ven  i^- 
temally  is  due  to  irritation  of  the  intestinal  canal.  When  injected 
under  the  skin  or  into  a  vein,  it  is  eliminated  by  the  blood  through 
the  kidneys  and  intestine,  and  in  its  passage  through  these  organs  it 
pets  up  the  irritative  action  already  described. 
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Mr.  J.  0.  Umney  contributed  a  paper  on  Podophyllum  emodt  at  the 
Pharmaceutical  Conference  held  in  Edinburgh  in  August  1892,  from 
which  we  extract  the  following  : — 

The  results  of  Podwissotzki's  work  on  the  resin  of  P,  peliatum 
may  be  briefly  summarized  thus — 

The  physiologically  active  portion  of  podophyllum  resin  consists 
of  podophyllotoxin,  which  is  composed  of  picropodophyllin  held  in 
solution  by  picropodophyllic  acid. 

Picropodophyllin  is  a  neutral  crystalline  principle,  which,  though 
the  sole  active  ingredient  of  the  resin,  is  inactive  in  its  free  state, 
owing  to  its  insolubility,  but  in  combination  with,  or  more  probably 
solution  in,  picropodophyllic  acid  is  extremely  active.  The  resin  also 
contains  an  inactive  acid — ^podophyllic  acid,  a  yellow  colouring 
matter, — podophylloquercetin  and  fatty  matter. 

The  results  of  the  examination  of  P.  emodi  resin  are  classified  in 
the  following  table,  and  are  compared  with  the  analysis,  under  the 
same  conditions,  of  a  sample  of  resin  of  P,  peltatum : — 

P,  emodi.      J*,  peltatum* 
Resin  by  ofl&cial  process  for  podophyllin  resin  11-4  5' 9 

Constituents  of  the  resin — 

Podophyllotoxin  (crude) 17*8  33-8 

Pure  crystalline  picropodophyllin...         ...     2*6  4*6 

Picropodophyllic  acid         {dete^ed.    dete^ined. 

Podophyllic  acid 30-8  6*9 

Podophylloquercetin 1-3  2*  4 

Fatty  matter  2*3  6*7 

The  picropodophyllin  melted  at  208— 210''O. 
The  podophyllic  acid  melted  at  125^. 
The  podophylloquercetin  melted  at  248°, 
Mr.  Umney  concludes  his  paper  by  saying  that  the  rhizome  of 
Podophyllum  emodi  yields  nearly  double  the  amount  of  resin  yielded 
by  P.  peltatum^  but  the  resin  contained  only  about  half  the  quantity 
of  crystalline  picropodophyllin^  to  which  the  value  as  a  cathartic 
is  due. 

We  have  not  heard  of  any  medical  opinions  concerning  the  valua 
of  the  resin,  and  without  such  opinion  founded  on  physiological 
experiments  we  cannot  decide  the  question  of  making  this  drug  an 
official  source  of  podophyllin  resin. 
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PAPAVERACEiE. 
The  Opium  Assay  Question. 
Perhaps  no  chapter  of  Pharmaceutical  Chemistiy  has  receired 
more  attention  and  been  more  discussed  than  that  of  opium  and  its 
analysis.    Scarcely  a  journal  appears  nowadays  that  does  not  con- 
tain an  article  or  two  upon  how  opium  can   '<  best "  be  assayed  and 

just  how  the  method  of  Prof.  X or  Mr,  Y is  inacoorate  and 

unreliable.  There  is  a  certain  sameness  about  articles  written  abont 
opium  assaying — a  sameness  that  becomes  monotonous  in  course  of 
time,  and  causes  the  reader  to  become  perplexed,  if  not  disgusted, 
as  the  result  of  a  perusal  of  them.  Invariably  the  author  picks  ail 
other  methods  to  pieces  and  then  proposes  an  *•  original  new'' 
method  which  gives  better  agreeing  results,  and  is  much  more  easilj 
manipulated  than  any  yet  proposed.  As  a  matter  of  fact,  ve 
possess  not  a  single  accurate  and  exact  method  of  analysis  of  any  plant 
or  of  any  of  its  organic  constituents.  Plant  analysis,  as  Dragen- 
dorff  aptly  remarks,  has  not  yet  reached  the  stage  which  enables  ns 
to  say,  without  an  interrogation  point  at  the  end  of  our  sentence, 
that  this  plant  contains  just  so  much  of  that  constituent  and  no 
more.  Plant  analysis  is  as  yet  synonymous  with  approjdmat^ 
analysis,  and  until  our  knowledge  of  the  chemistry  and  physiology 
of  plant  life  and  growth  has  advanced  considerably  beyond  its 
present  status,  it  is  doomed  to  continue  to  be  approximate  analyBis. 
Hence,  no  method  is  accurate,  as,  for  instance,  is  the  determination 
of  sidphuric  acid  as  barium  sulphate,  or  of  hydrochloric  acid  as 
chloride  of  silver,  and  if  one  of  them  does  give  better  agreemg 
results,  and  such  as  are  nearer  the  mean  of  those  obtained  by  all  other 
methods,  this  is  due  most  probably  to  the  fact  that  in  this  particular 
method  the  sources  of  error  are  more  nearly  counterbalanced  than 
in  the  others.  It  was,  hence,  from  a  purely  impartial  and  critical 
standpoint  that  I  undertook  to  compare  several  of  the  most  pronu- 
nent  methods  for  assaying  opium. 

Those  decided  upon  were  the  methods  of  Fliickiger,  Squibb,  ^^ 
of  the  U.  S.  PharmacopoBia — being  virtually  the  ammonia  versif^ 
the  lime  method.  The  drugs  examined  were  Smyrna  opiums  fxoB 
the  house  of  Merck  and  of  Gehe  &  Co.,  the  former  having  ^^ 
ordered  and  received  by  myself  while  stiU  at  the  laboratoxy  of  Ctehe. 
Bath  Fresenius  at  Wiesbaden  during  the  past  summer,  sod  ^^ 
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latter  kindly  given  me  by  my  instractor,  Professor  Muckiger,  here 
at  the  laboratory.  Both  samples  were  finely  powdered  and  dried-  at 
80^  C.  for  five  hours.  All  three  methods  were  began  at  the  same 
b  time,  and  the  directions  for  each  closely  followed  throughout.  In 
e  both  cases  the  determination  by  the  U.  S.  P.  method  was  completed 
g:  long  ere  the  others  were,  while  Squibb's  method,  due  to  its  more 
0  frequent  washing  and  slower  filtering,  took  up  the  most  time.  Just  at 
(  this  point  I  should  like  to  protest  against  the  impracticability  and 
uselessness  of  weighing  liquids,  which  so  often  is  found  in  methods 
of  plant  analysis  and  nowhere  else.  As  I  see  the  matter,  there  is 
not  one  point  in  its  favor,  unless,  perhaps,  that  it  is  an  inherited 
custom,  while  there  are  certainly  many  points  against  it.  Firstly— 
it  occupies  more  time ;  secondly — accurate  balances  are  not 
arranged  for  weighing  liquids,  and  inaccurate  balances  (or 
moderately  accurate  balances,  as  their  owners  would  probably  prefer 
to  term  them)  certainly  make  the  weighing  less  accurate  than 
measuring ;  and  thirdly — ^weighing,  even  on  accurate  balances,  is 
seldom,  if  ever,  more  accurate  than  measuring  with  graduated 
glassware,  which  every  druggist  does,  or,  at  any  rate,  should  possess. 
The  U.  S.  P.  method,  besides  being  the  shorter,  required  less 
attention  and  care  than  the  other  methods,  and,  as  the  figures  will 
shew,  gave  the  most  satisfactory  results.  As  this  is  all  that  is 
required  of  a  method  of  analysis,  I  can  see  no  reason  why  the  present 
officinal  process  should  be  altered,  for  no  other  now  in  use  is  more 
exact  and  at  the  same  time  as  practical.  The  morphine  obtained  in  . 
every  experiment  with  the  U.  8.  P.  method  was  undoubtedly  the 
whitest  and  purest  of  all  the  crystals  obtained  by  any  method. 
There  was  less  washing  necessary  than  in  either  Squibb's  or 
Flijckiger's  method,  and  at  the  same  time  the  filters  and  crystals 
upon  them  were  beyond  any  question  of  a  doubt  the  purest  and 
whitest.     Here  follow  the  figures : — 

Herok  Opium.  Qehe  Opium. 

Fliickiger        9*52  p.  c.  13'96  p.  c. 

Squibb  11-67  p.  c.  16-52  p.  c. 

U.  8.  P 11-44  p.  c.  16-00  p.  c. 

As  these  figm-es  shew,  Flilokiger's  method  gave  the  lowest  and 
Squibb's  the  highest  results,  which  facts  are,  however,  very  easily 
explained,  and  as  follows :  In  Fluckiger's  method  the  result  depends 
very  much,  if  not  entii-ely,  upon  the  amount  of  shaking  that  is  donci 
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as  Dieterich  has  conclusively  shewn,  and  as  I  only  shook  for  aboat 
half  an  hour  steadily,  with  continued  shaking  at  intervals  of  tea 
minutes  for  two  hours  more,  it  is  very  probable  that  all  of  the  mor- 
phine did  not  separate  out.  The  high  figures  obtained  by  Squibb's 
method  are  undoubtedly  to  be  explained  by  the  impurity  of  the 
resulting  products,  which  fact  could  readily  be  detected  by  tbe 
naked  eye,  as  they  were  invariably  very  dark-coloured.  Despite  sll 
the  washing  that  they  were  subjected  to,  they  never  once  were  evoi 
approximately  near  being  colourless,  and  besides  invariably  dissolred 
in  lime  water  only  in  part  and  gave  as  a  result  a  very  dark-colouw^ 
solution.  It  was  found  that  continued  washing  would  not  remore 
the  impurities,  for  long  before  the  crystals  and  filter  paper  shewed 
any  signs  of  becoming  decolourized,  the  wash  water  ran  throngh 
absolutely  pure  and  colourless.  In  both  cases  the  morphine  obtained 
by  the  U.  S.  P.  method  dissolved  completely  in  lime  water  and  gaw 
a  pure,  limpid,  clear  solution,  while  that  obtained  by  Fliicltigers 
method,  although  it  gave  a  colourless  solution  in  lime  water*  J^  ^^" 
a  small  residue  amounting  to  several  milligrams  and  consisting  of 
narcotine,  as  did  the  residue  obtained  in  SquibVs  method.  Tliis 
would  indicate  that  in  the  presence  of  alcohol  and  water,  the  ether 
does  not  completely  dissolve   all  of  the  narcotine* 

Morphine  Piorate. 

Inasmuch  as  this  salt  of  morphine  had  not  yet  been  dcscribeo, 
and  the  similar  salt  of  strychnine  is  practically  insoluble  in  water? 
and  hence  enable  us  to  determine  the  alkaloid  as  strychnine  picrate, 
it  was  made  by  treating  a  solution  of  morphine  hydrochlorate  with 
a  slight  excess  of  picric  acid,  in  the  hope  that  it,  too,  might  pro^* 
to  be  insoluble,  and  thus  facilitate  somewhat  the  method  of  deter- 
mining morphine.  BecrystaUized  from  alcohol  it  crystallizes  w 
groups  of  fine  yellow  needles  arranged  most  peculiarly  in  the  shape 
of  warts,  which  grow  one  along -side  of  the  other,  and  hang  tcom  ^ 
surface  of  the  liquid  looking  much  like  plaits  of  hair.  The  84* 
melts,  or,  better,  decomposes,  without  detonation  at  157°  C. 
differs  from  the  corresponding  salt  of  strychnine,  however,  in  ^^ 
being  insoluble  in  either  water  or  alcohol,  as  determinati<His  of  J** 
solubility  gave  the  following  results : — 

In  distilled  water  at  13°  C— 15-6975  grams  of  a  saturated  so\^^^ 
yielded  0-031  grams  of  morphine  picrate  (dried  at  100°)  ^^* 
gives  a  solubility  of  1  part  in  500  parts  of  water. 
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In  absolute  alcohol  at  13°  C — 7*2422  grams  of  a  saturated  solution 
yielded  0*009  gleams  of  morphine  picrate  (dried  at  100°)  which 
gives  a  solubility  of  1  part  in  800  parts  of  alcohol. 

This  being  the  case,  it  is,  of  course,  impossible  to  make  use  of  the 
salt  as  a  means  of  determining  morphine.  (Alfred  Dohme,  Ph.D., 
Laboratory  of  Prof  Flilckiger,  University  of  Strassburg^  February 
17,  1891 ;  Am.  Jour.  Pharm.y  Apiil,  1891.) 

The  Chemistry  of  Opium. 

At  the  instigation  of  my  esteemed  instructor,  Prof.  Fliickiger, 
I  undertook  to  study  the  phenomena  which  present  themselves  when 
opium  is  dialyzed.  When  the  investigation  was  first  begun,  the 
prime  object  in  view  was  to  determine,  if  possible,  to  what  cause 
the  acid  reaction  of  aqueous  extract  of  opium  was  due,  and  how 
morphine  was  combined  in  the  drug.  As  the  work  progressed, 
it  was  decided  to  study  the  relative  quantities  of  the  chief  con- 
stituents of  the  drug,  and,  if  possible,  then  draw  conclusions  in 
regard  to  how  these  are  combined  in  nature  in  the  same.  In 
how  far  this  has  proven  successful  the  conclusions  will  shew; 
suflSce  it  to  say  here  that  the  work  was  a  very  long-drawn  out  and 
laborious  one,  and  not  one  of  the  results  obtained  with  the  ease 
which  one  is  accustomed  to  in  inorganic  analysis.  As  is  the  case 
in  every  operation  with  drugs  and  plants  of  any  kind,  the  numerous 
colouring  matters,  gums,  resins,  and  the  many  other  amorphous  sub- 
stances of  which  we  have  but  little  definite  knowledge,  save  that  they 
exist  to  worry  the  chemist,  very  much  hindered  the  work  in  many 
respects.  Dialysis  was  chosen,  inasmuch  as  by  means  of  it  it  was 
hoped  that  all  of  the  looked-for  constituents  would  pass  into  solution, 
while  little  or  none  of  the  undesired  would  follow  smt.  Besides  this, 
no  operation  was  to  bo  performed  with  the  opium  wliich  might  chano-e 
the  nature  of  combination  of  its  various  constituents.  It  had  been 
observed  by  Fliickiger  that  there  is,  in  all  probability,  enough  sul- 
phuric acid  present  in  opium  to  combine  with  nearly  all  of  the  alkaloids 
present.  Whether  or  not,  however,  it  is  sulpuric  acid  or  meconic  acid 
that  is  in  excess  and  hence  free,  as  yet  remained  an  open  question. 
It  is  certainly  very  probable  that  if  it  were  a  question  of  which  acid 
would  first  and  most  readily  be  neutralized  by  the  bases,  that  sul- 
phuric acid  would  be  the  one,  although  mass  action  might  cause 
some  of  the  meconic  acid  to  be  in  combination  at  the   expense  of 
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sulphuric  acid.  With  this  aim  in  view,  50  grams  of  finely  powder^ 
opium  were  rubbed  together  with  distilled  water  and  the  paste 
washed  completely  into  a  dialyser  consisting  of  an  oval  gutta-perebi 
ring  covered  with  heavy  parchment  paper  and  immersed  in  a  disk 
containing  about  five  litres  of  distilled  water.  This  was  allowed  to 
stand  covered  thus  for  nearly  three  months,  the  water  being  changed 
about  twice  a  week.  Even  at  the  expiration  of  this  time,  sulphuric 
acid  and  alkaloids  could  be  detected  in  the  dialysate,  and  as  my  time 
here  was  limited,  and  the  semester  was  rapidly  drawing  to  a  close, 
it  was  decided  to  finish  the  operation  more  expeditiously  ^ 
exhausting  the  opium  remaining  in  the  dialyser  with  cold  water.  Th> 
last  extract  was  treated  separately,  although  exactly  in  the  sanw 
way  as  the  greater  portion.  While  this  operation  was  quietly  pro* 
gressing,  a  complete  analysis  of  the  ash  of  opium  (the  same  as  was 
used  for  dialysis)  was  made  in  order  thus  to  get  a  defi^nfte  ideaw 
the  mineral  constituents  of  the  drug.  Accordingly,  20  grams « 
finely  powdered  opium  were  carefully  and  gradually  ignited  in  p^' 
tions  in  a  platinum  dish.  It  was  found  very  difficult  to  completay 
incinerate  the  drug,  so  that  even  after  heating  the  dish  to  a  bng** 
red  heat  the  resulting  ash  was  quite  dark,  in  fact  nearly  bla^'  ^^ 
was  found  very  advantageous  at  this  point  to  treat  the  mass  with  » 
little  cold  water  and  evaporate  this  off  on  a  water-bath^  and  finafly> 
again  carefully  heat  and  glow  it  over  a  free  flame.  By  repeatffl^ 
this  operation  several  times,  an  ash  was  obtained,  which  was  veiy 
nearly  pure  white  in  colour.  When  weighed,  it  yielded  S'o9 
per  cent,  of  the  original  substance. 

A  complete  analysis,  the  details  of  which  it  would  be  useless  w 
enumerate  here,  gave  the  following  results^  these  being  expressed 
in  per  cent,  of  the  ash  weighed : — 

Percent- 

Sia«       ...       .,       ...  ii-i* 

p«0»       807 

S0» .,        28-3P 

Fe«03 „         „        ...     1-98 

CaO        904 

MgO       „        8-31 

K«0        301^ 

C0*,HC1  and  undetermmed  conitituents ,^        ...     S'SS 

100-00 
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The  dialysate  was  next  evaporated  down  in  portions  to   about  two 

litres  npon   a  water-bath,  and  the  resulting  deposit,  consisting  of 

colouriBg  and  other   organic  matter,  as  well  as  som^  calcium  meco- 

nate,  removed  by  filtration.     The  filtrate  reacjied  acid  to  litmus,  and 

in  it  were  detected  morphine,  narcotine,  narceine,  codeine,  sulphuric, 

and  meconic   acids.     It  was  next  acidified  with  hydrochloric  acid, 

and  after  heating  on  the   water-bath  was  treated  with  a  boiling 

solution  of  barium  chloride  in  excess.     After  standing  over  night  the 

resulting  barium  sulphate  was  filtered  ctt  and  washed  out  with  hot 

water  containing  hydrochloric  acid  until  it  was  white.     It  was  tben 

dided,  ignited,  and  weighed,  and  yielded,  with  the  portion  that  was 

similarly  treated  separately,  the  following  figures : — 

Portion    1— BaSO*  2-9236  grams. 

Portion  II—      „      0-3920      ,, 


Total...         =  3-3156 

«     .     ,     .^      (        1-3946  grams  H«SO*,  I 
Equivalent  to    ^  ^^   j.jg^^  «^  ^^      gQ,       ') 

The  filtrate  from  this  precipitate  was  neutralized  and  precipitated 
in  the  cold  with  ammonia  which  was  added  in  slight  excess.  After 
standing  for  several  days,  the  precipitated  alkaloids  were  filtered  off 
and  the  filtrate  again  made  ammoniacal  and  left  to  stand,  when  more 
alkaloid  was  precipitated.  This  was  continued  until  the  resulting 
filtrate  no  longer  gave  a  reaction  for  alkaloids.  The  vaiious  pre- 
cipitates were  then  filtered  off  and  dried  at  80^  C.  to  constant 
weight,  and  regarded  as  the  total  alkaloids  of  the  opium  taken. 
They  were  then  treated  for  several  days  with  an  excess  of  lime- 
water  until  this  took  up  no  more  alkaloid.  The  remaining  alkaloids 
were  then  filtered  off,  washed  with  slightly  ammoniacal  cold  water, 
and  dried  at  80^  C,  They  were  then  weighed  and  regarded  as  narco- 
tine.    The  results  obtained  are  given  below— 

Porcalam  di0h+ alkaloids  (total)       «  24*3023  gr. 

„        „    alone      =14-0465  gr.- 

Hence,  total  alkaloids  found      a  10-2558  gr. 

Narcotine  (weighed  on  tared  filter) =4*3631 

giving  as  the  final  result — 

Morphine,  6-8927  grams,  equivalent  to  11-79  per  cent. 
Narcotine,  4-3631      „  „         to    8' 73    „       „ 

The  other  alkaloids  present  in  opium,  such  as  codeine,  narceine, 
papaverine,  &c.,  were  not  considered  separately,  as  they,  in  all 
probability,  play  the  same  role  with  respect  to  the  acids  present  as 
does  morphine. 
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In  a  separate  experiment  witb  the  same  opium,  which  was  dialysed 
in  the  same  manner  as  that  just  described,  the  dialysate  was  shaken 
■^dth  amyl  alcohol,  the  latter  then  separated  and  shaken 
in  a  separating  funnel  with  a  solution  of  sodium  hydroxida 
for  half  an  hour,  and  the  alkaline  layer  separated  as  before.  This 
was  then  acidified,  and  a  few  drops  of  it,  when  brought  in  contact 
with  a  drop  of  a  solution  of  ferric  chloride,  gave  a  beautiful  ^^Ine-red 
colour,  thus  shewing  the  presence  of  meconic  acid.  Inasmnch  as 
experiments  with  morphine  and  narcotine  meconates  had  shewn 
that  neither  of  these  are  taken  up  by  amyl  alcohol,  it  follows  that 
the  free  acid  in  the  dialysate  was  meconic  acid. 

Conclusions. 

(i)  That  the  free  acid  in  aqueous  opium  extracts  is  meconic  acid ; 

(ii)  That  the  silica  in  opium  is  present  in  the  form  of  sand,  and 
that  the  lime  is  most  likely  combined  with  phosphoric  acid,  while 
the  magnesia  and  potash  are  piK)bably  combined  with  organic  adds 
and  some  sulphm-ic  acid ; 

(iii)  That  there  is  more  than  enough  sulphuric  acid  present  in 
opium  to  combine  with  all  of  the  alkaloids  present  save  narcotine ; 
for  the  5*8927  grams  of  morphine,  narceine,  codeine,  &c.,  found, 
require  only  1*0133  grams  of  sulphuric  acid  to  form  the  salts 
{C^^WNO^y  H*SO*,  &c.,  whereas  there  were  found  in  all  1-3945 
grams  of  sulphuric  acid;  and 

(iv)  That  hence,  morphine,  narceine,  codeine,  &o.,  are  contained 
in  opium  combined  with  sulphuric  acid  as  sulphates,  while  narcotine, 
at  best  only  a  feeble  kase,  is  combined  in  part,  at  least,  with  meconic 
acid,  of  which  there  is  also  some  present  uncombined  in  the  drug. 

In  conclusion,  I  should  like  to  take  this  occasion  to  thank  Prof. 
Fliickiger  for  the  kind  assistance  and  advice  I  obtained  from  him 
while  working  in  his  laboratory,  and  also  Mr.  J,  E.  Gerock,  his  excel- 
lent  and  kind  assistant.     (^.  Dohme,  Am,  Jour.  Pkarm.,  April,  1891 .) 

Protopine. 
The  name  of  protopine  was  given  to  a  particular  alkaloid  first 
isolated  from  opium  in  1870  by  ^[esse.  It  is  only  present  to  a 
small  amount  in  the  dried  milky  juice  of  the  Papaver  somni/erum. 
Since  its  discovery  by  Hesse,  it  has  been  met  with  again  by 
Eykmann  in  the  Madera  cor  data,  and  by  Selle  in  the  juice  of   the 
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Chelidonium  majus  :  all  of  these  plants  belong  to  the  same  family  of 
Papaveraceai,  In  connection  with  this  subject  we  read  in  a  recent 
number  of  the  Therapeutic  Gazette  that  Dr.  Engel  has  lately  made 
some  experiments  on  cold-blooded  animals  (frogs)  and  warm-blooded 
animals  (guinea-pigs,  cats,  and  rabbits),  with  the  view  of  determin- 
ing the  physiological  properties  of  this  new  base  protopine.  The 
results  obtained  may  be  briefly  summarised  as  follows : — (1)  In 
small  doses  protopine  exercises  on  the  frog  narcotic  effects  similar  to 
those  produced  by  other  opium  alkaloids.  (2)  In  large  doses  it 
produces  a  paralysing  action  on  the  muscular  substance,  and  on  the 
terminal  ramifications  of  the  peripheral  nerves.  (3)  With  small 
or  moderate  doses  reflex  action  is  not  aljolished,  although  this  occurs 
when  larger  doses  are  given.  (4)  Protopine  produces  toxic  effects 
in  mammals,  and  these  effects  are  comparable  to  those  produced  by 
camphor,  death  resulting  from  the  paralysis  of  the  respiratoiy  centre. 
This  last  conclusion  is  very  interesting.  It  is  singular  that  camphor, 
which  has  not  the  chemical  constitution  of  the  alkaloids,  and  belongs 
to  an  entirely  different  group  of  bodies,  should  have  been  found  to 
produce  the  same  toxic  effects  as  are  obtained  with  new  base  proto- 
pine. The  knowledge  of  this  fact  will  cause  camphor  to  be  pre- 
scribed with  more  care  than  formerly,  and  it  will  probably  lead  to 
more  useful  applications  of  it,  and  to  its  employment  in  a  number  of 
cases  for  which  it  is  not  yet  used.  Protopine  has  not  yet  been 
introduced  into  therapeutics,  and  from  the  above  experiments  it  is 
evident  we  must  know  more  about  it  before  it  can  find  its  place  in 
pharmacy. 

Tritopine—a  new  Opium  Base. 

M.  Kander  (^Archtv.,  ccxxviii.,  p.  419)  reports  the  isolation  of  a 
new  opium  alkaloid,  Trttopine,  which  occurs  in  smaller  quantity  than 
even  protopine,  and  to  which  he  assigns  the  formula  C**H**N*0^. 
Like  morphine  and  laudanine  it  is  soluble  in  soda  solution,  but 
is  reprecipitated  in  an  oily  condition  by  excess  of  the  reagent.  Its 
melting  point,  182°  C,  is,  however,  16°  higher  than  that  of  lauda- 
nine, although  the  resemblance  is  again  apparent  in  its  behaviour 
towards  sulphuric  acid.  Tritopine  crystallizes  without  water  of 
crystallization  in  characteristic  transparent  needle -like  plates, 
and  appears  to  be  a  di-acid  base.  {Fharm,  Journ.  [3], 
xxi.,  247.) 
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Indian  Opium. 

In  regard  to  opium,  it  has  recently  been  suggested  that  India 
might  be  made  the  source  of  supply  iu  place  of  Turkey.  In  a  paper 
read  at  the  Conference  Meeting  at  Cardiff,  Mr.  E.  M.  Holmes 
expressed  the  opinion  that  there  is  no  reason  why  India,  instead  of 
Turkey,  should  not  supply  the  whole  world  with  medicinal  opimn. 
This  assumption  appears  to  be  rather  premature  and  scarcely  to  be 
warranted  by  such  knowledge  as  we  possess  of  Indian  opium.  There 
seem  to  be  several  questions  to  be  solved  before  the  substitution  of 
Indian  for  Turkey  opium  can  be  looked  upon  as  feasible. 

In  the  first  place,  it  is  necessary  to  ascertain  whether  opium  can 
be  produced  in  India  of  a  quality  equal  to  that  of  Turkey  opium. 
Dr,  Warden's  statement  that  native  opium  is  used  for  medicinal  pur- 
poses in  India  does  not  sufficiently  settle  that  point,  but  as  he  has 
sent  over  a  sample  of  the  Fatna  opium  issued  by  the  Medical  Ston 
Department  of  Bengal  for  medicinal  use,  we  have  examined  it  with 
a  view  to  ascertaining  the  amount  of  morphine  it  contains  and  its 
applicability  for  pharmaceutical  purposes. 

The  sample  sent  by  Dr.  Warden  was  in  the  state  of  powder,  and 
as  received  it  contained  3*2  per  cent,  of  moisture.  In  the  dried 
opium  the  amount  of  morphine  was  found  to  be  8-55  per  cent. 

A  tincture  was  made  with  the  dried  opium,  according  to  the 
directions  of  the  British  Pharmacopoeia,  and  on  examination  it  was 
found  to  yield  on  evaporation  to  diyness  a  residue  of  extract 
amounting  to  21*3  grains  per  fluid  ounce.  The  amount  of  morphine 
contained  in  the  tincture  was  2*74  grains  per  fluid  ounce. 

For  the  sake  of  comparison,  another  tincture  was  prepared  with  a 
good  sample  of  Turkey  opium  that  was  found  to  contain,  in  the  dry 
state,  10*84  per  cent,  of  morphine.  The  extract  yielded  by  this  tinc- 
ture on  evaporation  amounted  to  19*8  grains  per  fluid  ounce.  The 
amount  of  morphine  in  it  was  3*4  grains  per  fluid  ounce. 

It  may  be  pointed  out  that  in  both  the  abovementioned  instances 
the  extraction  of  morphine  from  the  opium  in  making  the  tinctures 
by  the  method  of  the  British  Pharmacopoeia  was  practically  com- 
plete, as  will  be  seen  from  the  following  comparison  of  the  quantitiea 
of  morphine  actually  found  by  experiment : — 

Found.  Calculated. 

Grs.  per  fl,d.  oz.  Gre.  per  fid.  ox. 

Indian  opium  tincture     2*74  2*80 

Turkey    „  „  3-40  3*55 
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Both  these  tinctures  were  of  the  ordinary  character,  and  there 
was  scarcely  any  perceptible  difference  in  their  appearance.  (Dr. 
B.  H.  Paul  and  A.  J."  Cownley  in  Pharm  Journ,,  December  24th, 
1892,  p.  505.)  For  further  information  on  the  employment  of 
Indian  opium  for  medicinal  purposes,  the  reader  is  referred  to  some 
correspondence  in  the  Pharm.  Journ.  for  1892  by  Messrs.  Holmes 
and  Warden. 

FUMAKIACE^. 

Fnmarine. 
According  to  Herr  Reichwald  (Pharm,  Zeti,/.  Russl.,  March  and 
April,  1889),  fumarine  has  a  composition  represented  by  the  formula 
C**H^*NO*,  and  can  be  obtained  in  colourless  crystals,  freely  soluble 
in  chloroform,  less  soluble  in  benzol,  still  less  soluble  in  alcohol  and 
ether,  and  sparingly  soluble  in  water.  When  placed  upon  the 
tongue,  fumarine  is  tasteless,  but  a  solution  in  acidulated  water  has 
a  bitter  taste.  It  is  inactive  towards  polarized  light.  On  the  other 
hand,  crystalline  corydaline,  prepared  from  Corydalis  cava,  has  a 
composition  represented  by  the  formula  C*^H**NO'.  Among 
other  points  of  difference  between  the  two  alkaloids,  fumarine  is 
described  as  giving  with  concentrated  sulphuric  acid  immediately  an 
intense  violet  colour,  whilst  corydaline  remains  colourless  for  several 
hours,  and  then  only  becomes  pale  violet.  Corydaline  treated  with 
strong  nitric  acid  takes  at  once  an  intense  golden -yellow  colour, 
whilst  fumarine  is  only  faintly  yellow;  becoming  darker  after  a^ 
time.  The  yield  of  fumarine  was  only  equal  to  0*04  per  cent,  of  the 
dried  herb  used.    {Pharm.  Journ.,  June  8th,  1889.) 

Fumaria  parviflora,  Lamk, 
Under  the  name  of  Shahtereh^  we  have  received  this  plant  from 
Afghanistan. 

CRUCIFERiEJ. 

Aitchison  {Notes  on  Prod,  of  W.  Afghanistan  and  N.'E.  Persia^ 
p,  194)  records  the  collection  of  the  seeds  of  Sisymbrium  Sophia^ 
Linn.,  for  medicinal  use  under  the  name  of  Khakshi  or  Khakshir. 

Lepidium  sativum. 
Mohideen  Sheriff  has  used  these  seeds  with  success  in  dysentery 
and  dysenteric  diarrhoea.     The  seeds  are  small,  red  or  reddish -brown  ; 
elliptical,  oval  or  oblong ;  about  one  line  in  length  and  half  of  that 
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in  thickness  ;  taste  mucilaginous  and  slightly  pungent  -when  chewed 
and  swallowed,  and  their  smell  is  slight,  peculiar,  and  not  unpleasant. 
When  immersed  in  water,  the  seeds  become  coated  with  mucilage. 

CAPPARIDEiE. 
Mesrua  arenaria,  H,  /.  and  r. 
Pig.— iZoxJ.  Flor,  Ind,  iL,  570. 
Hab, — Central  and  Southern  India.     The  root. 
rcrnjCM/flr.— Poomichacarei  (7am.),  Puta-tiga  (TV/.). 

History,  Uses,  &C. — The  earth-sugar  root  of  the  Tamils  has 
been  used  in  Hindu  medicine  in  Southern  India  for  many  j^ears.  la 
the  Pedatasinth  tnninp,  the  author  says  of  it :  "  It  cures  skin  eruptions, 
all  venereal  affoctioris,  fever,  piles,  and  strengthens  the  human  sys- 
tem." Dr,  Ainslie,  in  his  Materia  Jndica,  ii.,  page  330,  says :  •*  This 
root  in  external  appearance  is  not  unlike  liquorice  root ;  it  also  some- 
what resembles  it  in  taste,  but  is  not  nearly  so  sweet ;  it  is  prescribed, 
in  decoction,  as  an  alterative  and  diet  drink."  The  drug  is  used  by 
Mahomedans  and  Hindus  as  a  sexual  stimulant  and  tonio,  anti- 
syphilitic,  and  alterative.  It  can  be  used  either  in  a  fresh  or  dried 
state.  The  outer  brown  covering  is  supposed  to  be  harmful,  and 
is  removed  previous  to  use.  Dr.  P.  S.  Mootoosawmy,  of  Tan j  ore,  has 
used  the  root  in  his  medical  practice,  and  on  his  forwarding  a 
flowering  and  fruiting  specimen  of  the  plant  to  Mr.  Lawson,  of  the 
Madras  Botanical  Department,  it  was  identified  as  Mcerua  arenaria. 
Roxburgh  describes  the  plant  under  the  name  of  Capparis  hetero- 
clttay  R.,  and  remarks  that  the  imripe  fruits  are  boiled  and  eaten  bj 
the  natives. 

Description' — Meema  arenarta  is  a  large,  unarmed,  climbing 
shrub ;  leaves  elliptic  ;  corymbs  terminal ;  calyx  four-cleft ;  corolla 
regular,  four -pe tailed ;  stamina  on  the  receptacle,  which  is  as  long  as 
the  tube  of  the  calyx.  The  most  remarkable  part  of  the  plant  is  the 
fruit ;  this  is  a  beaked  berry,  two  to  five  inches  long,  deeply  constricted 
between  the  seeds,  fleshy,  elongate,  moniliform,  one  or  more  seeded. 
There  is  only  one  seed  in  each  single  berry  or  lobe  of  the  compound 
fruit. 

The  roots  are.  plump  when  fresh,  from  1  to  1\  inches  in  diameter, 
long,  cylindiical,  contorted,  with  a  light  brown  surface.  When  dried 
they  become  darker  in  colour  and  wrinkled  longitudinally,  and  several 
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irregularly- disposed  traasverse  markings  of  a  lighter  colour  are 
observed  on  the  s«u*face.  The  transverse  section  of  the  root  exhibits 
a  central  haid  woody  centre  of  a  yellowish  colour,  and  several  similar 
but  smaller  bundles  are  scattered  throughout  the  waxy-looking 
parenchyma  of  the  cortical  portion.  In  the  bazars  the  drug  is  sold 
in  the  shape  of  circular  discs  like  calumba  root,  having  been  sliced 
transversely  in  a  fresh  state  and  allowed  to  dry  in  the  sun.  Sections 
of  the  root  examined  by  the  microscope  exhibited  no  starch  or  crys- 
talline matters  in  the  cells,  but  yellow  granular  matter  and  oil 
globules  were  present.  The  central  woody  column  and  woody 
bimdles  in  the  cortical  portion  were  made  up  of  large  lignified  cells. 
The  taste  is  sweet  and  mawkish^  and  there  is  no  distinctive  odour  as 
^ere  is  in  liquorice  root, 

Chemieal  eamposUion, — ^The  finely  powdered  root  lost  11*26  per 
cent,  of  moisture,  and  left  6*6  per  cent,  of  mineral  matter  when 
ignited.  The  ether  extract  amounted  to  4*22  per  cent,  and  consisted 
of  fatty  acids  of  a  brownish  colour  and  fluid  consistence.  After 
standing  a  few  days,  white  crystals  formed,  which  were  collected  and 
pressed  between  folds  of  blotting  paper,  and  recrystallised  from  boil* 
ing  alcohol.  This  insoluble  portion  had  the  melting  point  (62^  G. 
and  properties  of  palmitie  acid.  Oleic  acid  was  present  in  the  fluid 
portion  of  the  extract* 

The  alcoholic  extract  contained  a  large  quantity  of  cxystaUine 
aaooharine  matter,  which  reduced  Fehling's  solution  to  a  very  slight 
extent.  A  small  quantity  of  an  organic  acid  was  removed  from  solu 
tion  by  pliunbib  acetate,  but  no  substance  similar  to  glycyrrhizin 
could  be  detected.  The  absence  of  an  alkaloidal  principle  was  proved 
after  the  application  of  the  usual  reagents. 

The  aqueoofl  ^traet  contained  an  additional  quantity  of  sugar, 
and  when  heated  to  the  boiling  point  threw  oat  an  abundance  of  white 
flocks  of  albumia.  A  larger  quantity  of  the  root  was  exhausted 
directly  with  water,  the  extract  heated  to  separate  the  insoluble 
albumin,  and  filtered.  The  syrup  was  then  boiled  in  an  inverted 
condenser  with  1  per  cent,  sulphuric  acid  for  three  hours.  The 
sulphuric  acid  was  removed  with  barium  hydrate  solution,  and  the 
sugar  in  the  syrup  estimated  with  Fehling's  test  indicated  the 
presence  of  41*2  per  cent,  of  invert  sugar.  This  sugar  showed 
no  disposition  to  crystallise,  and  when  examined  in  a  Laurent's 
polariscope,  it  had  no  action  on  polarised  light. 
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CAHYOPHTLLE^. 
False  Bikh  or  Bikhma. 
Towards  the  end  of  1891  certain  medico-legal  exhibits  were 
received  in  the  Chemical  Examiner's  Department,  Oalcntta,  from  the 
Mongyr  District,  including  a  parcel  of  roots  labelled  BikhnuL. 
Bickhma  or  Bishma,  we  may  mention,  is  the  vernacular  name  for 
Aconiium  palmatum.  Specimens  were  sent  for  identification  to  the 
Calcutta  Bazaars,  and  recognized  as  Bikhma ;  we  also  forwarded  some 
to  Nepal,  where  it  was  recognized,  and  stated  to  be  sold  as  Bikhma 
in  the  Bazaars.  Up  to  this  period  we  had  had  no  opportunity  of  ex- 
amining authentic  specimens  of  Bikhma,  and  being  doubtful  wheth^ 
the  drug  we  had  received  from  Mongyr  was  true  Bikhma  or  not,  we 
forwarded  a  sample  to  Dr.  Dymock,  Bombay,  who  reported  as 
follows : — "  They  appear  to  be  the  rhizomes  of  an  aroid,  and  are  not 
unlike  those  of  the  genera  Lagenandra,  Arum,  and  Cryptoeoiyne, 
They  have  been  cured  by  some  smoking  process,  have  a  strong  tarry 
odour,  and  are  somewhat  translucent,  tough,  and  flexible.  They 
have  no  resemblance  in  structure  to  any  kind  of  aconite.  I  have 
never  seen  them  before."  Dr.  D.  Frain,  of  the  Royal  Botanic 
G^dens,  Beebpore,  to  whom  we  also  submitted  a  specimen,  wrote:  **I 
cannot  identify  it  for  certain,  but  it  is,  I  think,  a  leguminous  rhizome. 
It  might  be  a  glycyrrhiza."  Subsequently  Dr.  Dymock  kindly  sent 
us  a  specimen  of  true  A.  palmatum :  <*  some  of  the  same  batch  I  sent 
to  Miickiger,  and  which  was  examined  by  Shimoyama.  I  kept  it  as 
being  a  remarkably  fine  sample ;  as  the  drug  is  expensive,  it  may  be 
adulterated  with  aconite.  Bs.  6  per  lb.  is  the  price,  and  aconite  is 
only  9  annas."  His  sample,  when  compared  with  ours,  was  wholly 
dissimilar.  Under  the  circumstances  we  thought  it  might  be  of 
interest  to  examine  the  spurious  Bikhma,  and  our  results  are 
embodied  in  this  note.  In  the  condition  in  which  the  roots  were 
received  they  were  so  homy  that  it  was  impossible  to  powder  them, 
and  they  were  cut  into  fragments,  exposed  to  a  temperature  of  about 
80^  C.  for  some  time,  allowed  to  cool,  and  then  at  once  pulverised. 
During  the  process  the  dust  caused  watering  of  the  eyes  and  sneezing. 
When  dried  at  100^  C.  the  powder  lost  6*23  per  cent,  of  moisture. 
In  extracting  the  powder  315*5  grammes  were  exhausted  with  boiling 
rectified  spirit,  and  the  tincture  evaporated  on  a  water-bath  until  it 
ceased  to  smell  of  alcohol.    The  resulting  extract  was  of  a  dark 
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brown  colour  and  of  the  consistence  of  treacle.    The  marc  left  after 
extraction  with  boiling  spirit  was  repercolated  with  260  c.c.   cold 
spirit  containing  1  per  cent,  of  tartaric  acid,  and  the  spirit  evaporated 
off  at  a  low  temperature.    The  two  extracts  were  now  mixed  with 
water  containing  2*5   grammes  of  tartaric  acid,  and  the  mixture 
agitated  with  Kght  petroleum  ether.    During  agitation  a  few  yellow- 
ish flocks  separated.    The  petroleum  ether  extract  amounted  to  1*1 73 
per  cent.,  calculated  on  the  root  containing  6*23  per  cent,  of  moisture. 
The  petroleum  ether  extract  was  yellowish-brown  in  colour,  semi  solid 
in  consistence,  and  waxy  in  odour.    The  taste  was  nauseous,  recalling 
oroton  oiL     In  absolute  alcohol  it  was  wholly  soluble  with  strongly 
acid  reaction.    On  spontaneous  evaporation  of  the  alcoholic  solution, 
a  yellow  transparent  mass  was  left  at  the  bottom  of  the  beaker, 
while  on  the  sides  the  deposit  was  yellowish- white  and  opaque.     On 
microscopic  examination,  it  appeared  as  minute  needle-shaped  crystals. 
An  attempt  was  made  to  separate  the  petroleum  ether  extract  into 
fractions,  and  with   this   object  it  was  gently  warmed  with  proof 
spirit,  which  dissolved  a  certain  amount,  and  the  extract  was  thus 
roughly  divided  into  a  soluble  and  insoluble  residue.     The  proof 
spirit  solution,  on  spontaneous  evaporation,  deposited  soft  orango 
resinous  matter,  while  some  white  deposit  separated  on  the  sides  of 
the  capsule.     This  was  found  to  consist  of  oil  globules,  and  a  few 
minute  needle-shaped  crystals.     In   addition   to   oil  and   resinous 
matter  possessing  an  acid  reaction  ^  the  presence  was  also  detected  of 
an  alkaloidal  principle  soluble  in  ether,  which  afforded  marked  indi- 
cations with  the  usual  reagents.    With  Fr5hde's  reagent  no  change 
was  observed  in  the  cold,   but  a  dirty  blue  developed  on   gently 
warming.    The  portion  of  the  petroleum  ether  extract  insoluble  in 
proof  spirit  was  boiled  with  alcoholic  potash,  the  solution  evaporated 
to  dr3mes8  and  treated  with  water.    The  aqueous  solution  was  turbid 
from  the  separation  of  brown  flocks.    The  turbid  solution  was  agitated 
with  petroleum  ether.     The  ethereal  extract  had  a  camphoraceous 
and  terebinthinate  odour,  was  of  an  orange  colour,  and  had    a 
melting  point  of  62°  G.     It  was  not  further  examined.    The  aqueous 
soap  solution  was  decomposed  by  dilute  sulphuric  acid  and  agitated 
with  ether.    The  ether  extract  was  converted  into  a  lead  soap  and 
reagitated  with  ether.     The  soluble  lead  soap,  after  separation  of 
lead,  afforded  a  residue  which  was  liquid  at  ordinary  temperatures 
and  of  a  reddish -brown  colour.     When   agitated  with  a  freshly 
prepared  solution  of  nitrate  of  mercury,  it  solidified  to  a  yellowish 
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mass.  The  insoluble  lead  soap,  after  separation  of  lead,  afforded  a 
residue  whidi  was  solid  at  ordiuary  temperatureSy  and  had  a  meltiiig 
point  of  48°.  Neither  of  these  lattj  extracts  was  pure,  and  so 
attempt  was  made  to  ascertain  whether  they  consisted  of  sia^le  acids 
or  mixtures.  The  presence  of  glycerine  was  detenxuned  in  the 
original  aqueous  sulphuric  acid  solution.  The  aqueous  acid  solntJon 
of  the  alcoholic  extract  of  the  roots,  after  treatment  with  petrc^ew 
ether,  was  agitated  with  ether.  The  ethereal  solution  was  allowed 
to  evaporate  spontaneously^  and  the  final  desiccation  conducted  over 
sulphuric  acid.  The  non -crystalline  residue  was  dark  browa  and 
tacky  with  tar-like  odour ;  it  amounted  to  *123  per  ceat.,  ealco- 
lated  on  the  roots  contaimng  6'23  per  cent,  of  moisture.  Wanned 
with  distilled  water,  a  part  of  the  extract  dissolved*  tine  sotatiea 
affording  the  following  reaction : — 

Reaction,  strongly  acid. 

Fe*Cl^  gave  a  dirty  greenish  colora^on,  passing   rapidly  to 
dii-ty  brownish. 

AgNO*,  slight  turbidity ;  on  wanning  Ag.  reduced. 

Aqueous  NH*,  orange  yellow  coloration. 

Acetate  of  lead,  dirty  yellowish,  white  ppt. 

Gelatine,  no  precipitate. 

KCN.,  no  reaction. 

That  portion  of  the  ether  extract  insoluble  in  warm  water  was  treats 
with  aqueous  NaHO,  and  the  dark  brown  solution  which  resulted 
agitated  with  ether.  The  ether  solution  exhibited  slight  fluorescence, 
and  on  spontaneous  evaporation  afforded  a  yellow  crystalline  deposit^ 
which  appeared  as  needles  and  rosettes  on  microscopic  examiiiabaa. 
By  treating  this  residue  with  proof  spirit  a  certain  amount  oi 
neutral  resinous  matter  of  a  yellow  colour  was  separated.  This  was 
precipitated  on  dilution  with  water.  The  insoluble  crystalline  residue 
afforded  no  crystalline  sublimate  when  heated  between  watch  glasses. 
The  aqueous  soda  solution  of  the  ether  extract  was  mixed  with 
dilute  sulphuiic  acid  and  reagitated  with  ether.  The  ethereal  extract 
Wus  of  a  yellowish -brown  colour,  strongly  acid  in  reaction,  and  had 
the  properties  of  an  acid  resin. 

The  tartaric  acid  solution  of  the  alcoholic  extract  of  the  drug  was 
now  mixed  with  a  very  slight  excess  of  sodium  bicarbonate  and  again 
agitated  with  ether.  After  agitation  and  on  subsequent  standing, 
a  small  quantity  of  a  white  crystalline  substance  separated,  whi<^ 
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floated  on  the  water  stratum  below  the  ether.  The  ether  was  sepa* 
rated  and  allowed  to  evaporate  spontaneously,  the  extract  amounte 
to  048  per  cent. ;  it  formed  a  yellow  transparent  varnish  on  the  sides 
of  the  capsule,  while  at  the  bottom  it  was  white,  chalky,  and  indis- 
tinctly crystalline ;  odour,  aromatic.  The  chalky  deposit  consisted  of 
some  iiTegularly  -  shaped  plates  and  amorphous  particles .  The  yellow 
varnish -like  residue  was  easily  soluble  in  proof  spirit,  but  neither 
this  portion  nor  the  chalky  deposit  afforded  any  reaction  with  alka- 
loidal  reagents.  The  chalky  deposit  treated  with  concentrated 
H^SO^  afforded  a  yellow  solution  in  the  cold,  changing  to  pinkish  on 
standing  for  some  time,  but  on  heating  the  pink  colour  was  developed 
rapidly.  Nitric  acid,  no  reaction.  Frohde's  reagent,  greenish  in 
the  cold,  passing  to  blue  on  warming.     Ferric  chloride,  no  reactioQ 

'  Heated  with  dilute  aqueous  H'SO*   and  the   solution   neutralised 

it  reduced  an  alkaline  copper  solution  on  boiling.  When  agitated 
with   water,   considerable  frothing  was  noted.    A  small  amount  in- 

I  jected,  mixed  with  water,  into  a  cat's  stomach  induced  no  symptoms 
When  applied  to  a  cat's  eye,  there  was  no  change  in  the  size  of  the 
pupil  observed.  The  yellow  varnish- like  deposit  separated  from  the 
chalky  deposit,  by  the  action  of  proof  spirit,  when  injected  into  a 
cat's  stomach  caused  the  animal  to  vomit  once  a  small  quantity  of 
frothing  liquid  ;  one  formed  stool  was  also  passed,  but  no  other  symp* 
toms  were  noted.  The  varnish -like  residue,  when  applied  to  the  tip 
of  the  tongue,  produced  a  slight  sensation  of  tingling  or  numbness, 
which  lasted  for  a  short  period,  and  could  not  be  mistaken  for  th« 
symptoms  induced  by  aconitine. 

{  The  alkaline  aqueous  solution  of  the   alcoholic  extract  was  next 

I  agitated  with  chloroform.     The  extractive  was  yellowish -brown,  with 

i  an  odour  like  that  of  gum  benzoin,  and  amounted  to  '064  per  cent. 

I  In  cold  proof  spirit  it  was  partly  soluble,  the  solution  on  spontaneous 

r  evaporation  affording  a   residue  which   contained  a  few  microscopic 

I  plates.    The  residue  insoluble   in  cold  proof  spirit  was  pale  yellow 

and  soluble  in  boiling  proof  spirit.  On  spontaneous  evaporation  a 
I  white  crystalline  deposit  was  obtained,  consisting  of  bundles  of  rods 

i  and  a  few  plates.    The  residue  frothed  when  agitated  with   water, 

and  when  treated  with  concentrated  sulphuric  acid  yielded  a  rose 
,  coloration.     The  alkaline  aqueous  solution  of  the  alcoholic  extract 

was  finally  agitated  with  amylic  alcohol.  The  extract  amounted  to 
I  1-582   per  cent.,  and  formed  a  transparent,  soft,  viscid  residue  of 
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a  reddish -yellow  colour,  non-ciystalline,  and  frothing  consideiabif 
with  water.  In  warm  water  it  dissolved,  forming  a  clear  solntKs, 
which  became  turbid  on  cooling.  An  attempt  was  made  to  decolourise 
the  aqueous  solution  by  agitation  with  purified  animal  charcoal, 
but  very  little  colouring  matter  was  thus  i^moved.  As  neutral  salts, 
as  NaCl,  MgSO^,  gave  a  white  curdy  precipitate  from  the  aqueou 
solution  of  the  extract,  an  attempt  was  made  to  separate  the 
saponin -like  principle  by  saturating  the  watery  solution  witii 
MgSO* ;  it  was  found,  however,  that  the  flocks  agglutinated  together, 
forming  a  sticky  mass,  and  filtration  was  impossible.  Baryta  water 
was  next  used  for  separating  the  principle.  With  this  object  the 
amylic  alcohol  extract  was  dissolved  in  water  and  excess  of  aqueoos 
barium  hydrate  added.  The  turbid  mixture  was  then  filtered  (filtzate 
A),  the  precipitate  was  washed  with  baryta  water  and  transferred  te 
a  beaker,  water  added,  and  GO'  passed  for  a  considerable  tdme.  Hie 
turbid  mixture  was  then  evaporated  to  dryness  on  a  water>bath, 
and  exhausted  with  rectified  spirit,  the  filtered  alcoholic  soluticm 
was  evaporated  to  diyness,  and  left  a  scaly,  friable,  shining  residue, 
which  afforded  the  following  reactions :— With  concentrated  H'SO* 
a  yellow  coloration,  changing  to  red.  Concentrated  HNO',  yellow. 
In  concentrated  HCl  it  dissolved  freely,  forming  a  faint  pinkish 
coloured  solution,  the  colour  deepening  on  the  application  of  heat,  and 
a  few  flocks  separating.  In  strong  acetic  acid  it  was  also  readily 
soluble,  forming  a  colourless  solution,  no  change  being  induced  by  the 
subsequent  addition  of  potassic  dichromate.  When  heated  witii 
aqueous  phosphoric  acid  it  did  not  yield  a  clear  solution,  no  colour 
developed,  and  no  odour.  With  aqueous  ammonia  it  was  sparingly 
soluble ;  no  precipitate  with  acetic  acid  ;  the  ammoniacal  solution 
frothed  on  agitation.  Boiled  with  dilute  HOI,  it  afforded  a  solution 
which  reduced  alkaline  copper.  The  amount  of  principle  pi'Ofdpitated 
by  baryta  was  small,  and  though  this  principle  afforded  some  of  the 
reactions  of  saponin,  it  seemed  probable  that  the  greater  part  was 
still  present  in  the  filtrate. 

A  fresh  portion  of  the  original  amylic  alcohol  extract  was 
dissolved  in  water,  and  treated  with  lead  acetate,  which  afforded  a 
white  curdy  precipitate,  after  separation  of  lead  by  H*S,  yielded 
extracts  which  frothed  strongly  on  agitation  with  water,  and  gave 
some  of  the  reactions  of  saponin.  The  amount  of  extractive  3delded 
was,  however,  small,  and  it  appeared  to  us  that  probably  both  the 
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lead  precipitates  were  either  unstable  compounds  of  a  saponin  with 
that  metal,  from  whioh  the  greater  part  of  the  principle  could  be 
separated  hj  washing,  or  that  they  consisted  chiefly  of  easily  soluble 
lead  salts  of  a  saponin,  or  of  a  lead  salt  of  a  saponin  mechanically 
mixed  with  a  saponin  precipitated  by  the  action  of  lead  acetate,  in 
the  same  manner  as  we  have  found  certain  neutral  salts  to  act. 
But»  on  the  other  hand,  it  was  possible,  assuming  the  existence  of 
more  than  one  saponin -like  principle  in  the  plant,  that  one  saponin 
formed  a  stable  and  insoluble  lead  compound,  the  other  an  unstable 
or  soluble  salt.  And  similar  remarks  might  also  apply  to  the 
barium  hydrate  precipitate. 

As  bearing  on   these  points   the    following  experiments    were 

made: — ^The  amy  lie  alcohol  extract  was  dissolved  in  water,  excess  of 

lead  acetate  added,  and  the  turbid  mixture  repeatedly  agitated  with 

amylic  alcohol.     During  agitation  the  greater  part  of  the  precipitate 

agglutinated,   forming  a  yellow  viscid   coating  on  the  bottom   and 

sides  of  the  bottle.    This  deposit  appeared  to  be  very  slightly  soluble 

in  amylic  alcohol.     It  was  soluble  in  acetic  acid,    and  the  acid 

solution,  when  agitated  with   amylic   alcohol,   afforded  an  extract 

which  frothed  with  water,  and  yielded  certain  of  the  reactions  of 

saponin.    The  viscid  deposit  from  which  this  extract  was  obtained 

would  therefore  appear  to  represent  a  saponin,  which  formed  a 

stable  lead  compound,  only  slightly  soluble  in  amylic   alcohoL     The 

original  amylic  alcohol   solution  was    next  examined  to  ascertain 

if  it  contained  any  saponin-like  principle  or  not.     It  was  first  filtered, 

and  then  evaporated  to  dryness  on  the  water-bath.    The  residue  was 

yellowish  and  brittle,  and  contained  a  small  quantity  of  lead.    The 

amount  of  extract  was  far  larger  than  that  obtained  from  the  viscid 

deposit  after  decomposition  with  acetic  acid.     Lead  was  removed  by 

dissolving  the  extract  in  water  and  passing  H*S.     The  filtered 

solution  was  then  evaporated  to  dryness,  the  residue  reduced  to  fine 

powder  and  repeatedly  agitated  with  ether,  which  removed  some 

colouring   matter  and  traces  of    amylic    alcohol.     The  resulting 

powder  was  white  and  free  from  odour.     It  afforded  the  following 

reactions : — With  cold  water  it  formed  a  slightly  opalescent  solution, 

which    frothed  considerably  on  agitation.      Concentrated  H*SO* 

at  first  faint  yellow,  changing  to  pink,  carmine,  with  violet  at  the 

edges  on  standing,  and  green  on  the  addition  of  potassic  dichromate. 

Concentrated  HNO'  colourless,  yellow  on  the  addition  of  dichromate. 
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and  changing  to  blae  on  standing  for  some  time.  In  coneenMed 
acetic  acid,  readily  soluble,  forming  a  colourless  solution.  Soluble  in 
dilute  ammonia,  forming  a  solution  which  frothed,  and  from  whidi 
acetic  acid  gave  a  white  precipitate  on  neutralisation.  Caoslk 
soda,  similar  reactions  to  ammonia.  Tannic  acid,  a  white  precipitin 
Ferric  chloride,  a  turbidity  in  the  cold,  which  disappeared  on  heating 
the  solution  being  of  a  brown  colour.  On  boiling  with  dilute  HC, 
dark  brown,  oily  globules  separated,  and  the  solution  reduced 
alkaline  copper.  This  decomposition  product  did  not  appear  to 
possess  the  properties  of  the  principle  described  as  sapogenin,  obtained 
by  the  action  of  dilute  acids  on  ordinary  saponin.  The  ash  amounted 
to  *47  per  cent. ;  it  \vas  free  from  lead. 

To  determine  the  ultimate  composition  of  this  saponin,  it  v» 
dried  over  sulphuric  acid  in  a  vacuum,  and  the  combustion  made  is 
an  open  tube  in  a  current  of  oxygen,  and  the  residts  afforded  the 
following  percentages : — 

Exp.  1.  Exp.  2.  Kean. 

Carbon 60-1)2  61-18  61-05 

Hydrogen         ...      8-93  8-74  8-84 

Oxygen 3015  30-08  30-11 

100-00  100-00  100-00 


From  these  percentages  a  formula  C''H'*0**  was  deduced— 

Calculated  for 

Carbon       60-95  61-05 

Hydrogen 857  8-84 

Oxygen      30-48  30-11 

100-00  100-00 


In  another  experiment  a  somewhat  different  mode  of  extractw^ 
the  saponin  was  adopted.  An  alcoholic  extract  was  obtained  from 
another  sample  of  Bikhma^  no  acid  being  used  in  the  extracfcn^ 
The  alcoholic  extract  was  mixed  with  water  and  directly  extracted 
with  amylic  alcohol,  without  previous  treatment  with  petroleiuB 
ether,  ether,  and  chloroform.  The  amylic  alcohol  containing  ^^ 
crude  saponin  was  separated,  filtered,  and  then  repeatedly  agitate" 
with  aqueous  basic  lead  acetate.    During  agitation  the  yellow  visci 
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matter,  already  mentioned,  separated  on  the  sides  of  the  bottle.  The 
agitation  with  basic  lead  was  continued  for  a  considerable  time^  until 
colonring  matter  ceased  to  be  dissolved.  The  amylic  alcohol  was 
then  allowed  to  stand  for  some  days,  filtered,  and  evaporated  on  a 
^vrater-bath.  The  extract  was  next  taken  up  with  water,  and  lead 
removed  by  H'S.  After  filtration  the  solution  was  again  evaporated 
to  dryness,  the  extract  reduced  to  powder,  and  repeatedly  agitated 
and  digested  with  ether.  The  saponin  extracted  in  this  manner  had 
a  faintly  yellowish  colour,  and  contained  6  per  cent,  of  ash  free  from 
lead.  After  drying  over  sulphuric  acid  in  vacuo^  the  following  results 
were  obtained  on  ultimate  analysis:— 


Carbon     . 

Hydrogen 

Oxygen 


Some  of  the  saponin  used  for  the  last  analysis  was  subjected  to 
a  further  process  of  purification.  It  was  dissolved  in  amylic  alcohol, 
and  the  solution  repeatedly  agitated  with  aqueous  barium  hydrate. 
On  evaporating  the  amylic  alcohol  solution  to  dryness,  and  heating 
the  powdered  extract  with  ether  to  separate  traces  of  amylic  alcohol, 
the  saponin  was  left  as  a  white  powder  which  contained  -308  per 
cent,  of  ash.  On  ultimate  analysis,  the  following  percentages  were 
obtained,  the  saponin  being  dried  in  vacuo  over  sulphuric  acid : — 

Exp.  1.  Exp.  2.  Mean. 


Exp.  1. 

60-12 

8-35 

31-53 

Exp.  2. 

60-21 

8-54 
31-25 

Mean. 

60-165 

8-445 

31-390 

10000 

100-00 

loo-ooo 

Carbon     ... 

...     59-90 

59-82 

59-86 

Hydrogen... 

...       8-64 

8-6-2 

8-63 

Oxygen     ... 

...     31-46 

31-56 

31-51 

100-00  100-00  100-00 


It  seems  likely  to  us  that  the  last  sample  of  saponin  isolated  was  the 
parest  of  the  three  examined,  though  we  are  not  prepared  to  definitely 
assert  it  was  a  pure  saponin.  We  have  adduced  some  evidence 
which  tends  to  indicate  that  at  least  two  saponins  exist  in  false 
Bikhma,  and  it  is  possible  that  the  method  we  used  for  separation 
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afforded  a  mixture.  It  was  our  intention  to  have  determizied  tii0 
ultimate  composition  of  the  saponin  in  combination  Tvith.  lead,  to 
which  we  have  referred  as  a  ''viscid  yellow  compound,"  and  to 
have  examined  the  product  yielded  by  the  hydrolysis  of  the  sapomn, 
but  we  were  unable  to  complete  our  research. 

The  results  of  the  proximate  analysis  of  the  false  Bikhma  maj  be 
stated  thus  :•— 

Moisture 6*23 

Petroleum  ether  extract 1  •  1 73 

Acid  ether  extract           '123 

Alkaline  ether  extract *048 

Chloroform  extract          "061 

Amylic  alcohol  extract 1*58 

We  also  append  the  results  of  an  analysis  of  the  specimen  of 
A.  palmatum  referred  to  above.  Our  100  parts  affoi'ded  the  follow- 
ing results  when  examined  by  Dragendorff '  s  method : — 

Petroleum  ether  extract '040 

Ether  extract       '048 

Absolute  alcohol  extract '150 

Water  extract     2*40 

An  alcoholic  extract  affords  the  following  percentages : — 

Petroleum  ether  extract -946 

Acid  ether  extract  '310 

Alkaline  ether  extract      -371 

Amylic  alcohol  extract      -976 

The  compositions  of  these  extracts  we  were  also  unable  to  examine. 

We  may  summarise  our  results  by  stating  that  the  most  important 
constituents  of  false  Bikhma  are  saponin,  and  as  bearing  on  the 
identification  of  the  plant  which  yields  the  drug,  we  would  refer  to 
Aitchison's  **  Notes  on  Products  of  Afghanistan  and  Persia,"  in 
which  it  is  stated  that  the  name  Bekh  is  technically  applied  to  the 
root -stocks  of  Acanthopkyllum  macrodon  and  Gypsophila  panicukU&^ 
These  are  both  used  as  soaps,  and  possibly  false  Bikhma  may  be 
derived  from  one  of  these  plants.  (C.  /.  H.  Warden  and  AssistaiU 
Surgeon  C hum  Lai  Bose  in  ^^  Pharm.  Journ^^^  October  15/A,  1892, 
p.  302.) 
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PORTULAOEiE. 

Chemioal  Composition  of  Portulaoa  oleracea. 

Water         9261 

Nitrogenous  substances     ...         ...         ...         ...  2'24 

Fat 0-40 

Non -nitrogenous  extractive  2-16 

Cellulose 1*03 

Ash  ...         ...         ...         ...         ..  ...  1*56 

In  dry  aujbstance^^ 

Nitrogen ...         4*85 

Carbohydrates         2923 

{Konig^  Nahrungs  Miltel,  p.  147.) 

TAMARISCINE^. 

Bemarks  on  the  Bubstanoe  called  Qez  or  Manna 
found  in  Persia  and  Armenia. 

At  entertainments  in  Persia  a  sweetmeat  called  Gezangaheen  is 
usually  met  with,  the  pleasant  taste  and  other  singular  properties  of 
which,  as  well  as  the  mystery  that  involved  its  origin,  excited  my 
curiosity  to  know  if  it  were  an  animal  or  a  vegetable  production. 

The  principal  ingredient  in  its  composition  is  a  white  gummy 
substance  called  Gez,  which,  when  mixed  up  with  rose-water,  flour 
and  pistachio  nuts  into  flat  round  cakes  that  are  generally  made 
three  inches  in  diameter  and  a  quarter  of  an  inch  thick,  has  much 
the  appearance  and  feel  of  common  dough,  though  a  little  more  hard. 
It  is  at  the  same  time  both  adhesive  and  brittle,  for  any  attempt  to 
cut  it  shows  the  foimer  quality,  as  it  sticks  to  the  knife ;  and  if 
puUed,  it  admits  of  being  drawn  out  to  some  length  like  birdlime. 
The  mode,  however,  generally  practised  of  breaking  it  for  use  is  by 
placing  one  cake  on  the  palm  of  the  hand  somewhat  hollowed  and 
striking  it  with  the  other,  when  the  blow  occasions  it  to  fly  into 
several  pieces,  whose  ed.gQ^^  rather  unexpectedly,  appear  smooth  and 
polished  like  broken  glass. 

CoZ/^c/ton.— Before  daylight  we  marched  from  Khonsar,  and,  on 
clearing  the  boundaries  of  the  town,  deviated  from  the  main  road  as 
we  had  been  directed,  and  began  rambling  amongst  the  bushes  on  the 
face  of  the  mountain  on  our  right,  diligently  looking  for  the^M.  The 
directions  we  had  received  were  to  examine  the  bushes  closely,  as  the 
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object  of  our  search  was  not  easily  visible  at  any  distance  ;  too  nmcb 
confidence,  however,  in  the  knowledge  of  oar  servants  and  guide  who, 
with  true  Persian  effrontery,  asserted  they  were  familiar  with   the 
appearance  of  the  gez,  in  its  natural  state,  nearly  occasioned  ns  a 
complete  disappointment.     We  had  relinquished  the  pursuit  in  veij. 
ill -humour,  to  resume  our  journey,  when  we  met,   as  chance  would 
have  it,  two  peasants  proceeding  to  the  spot  we  had  just  quitted  :  as 
usual,  we  accosted  them,  and  were  not  a  little  pleased  at  hearing  tbej 
were  the  people  whose  occupation  it  was  to  gather  the  yes.     These 
men  were  furnished  with  a  stick  three-fourths  of  an  inch  in  diameter 
and  curved  at  the  further  extremity,  which  was  covered  with  leather, 
and  a  kind  of  oval  leathern  bowl,  near  three  feet  long  and  two  broad, 
with  a  handle  to  it,  resembling  an  egg-shell  cut  in  two  longitudumUj. 
Besides  these,  they  had  a  sieve  suspended  from  the  right  side,  to  frw 
the  gez  from  the  insects  and  small  pieces  of  leaf  that  generally  fall 
with  it  when  first  beat  from  the  bush :  the  bottom  of  the  sieve  m 
of  coarse  woollen  cloth. 

The  countrymen  were  easily  perauaded  by  a  trifling  present  to  fall 
immediately  to  work  and  show  us  a  specimen  of  their  employment 
They  turned  off  the  road  a  few  yards  amongst  the  bushes  we  had 
just  quitted,  and  placing  the  leathern  receptacle  underneath^  thev 
beat  the  bushes  on  the  top  with  the  crooked  stick ;  in  a  few  minutes 
they  had  obtained  a  handful  of  a  white  kind  of  sticky  substance  nd 
unlike  hoar  frost,  of  a  very  rich  sweet  taste :  this,  after  being 
purified  by  boiling,  is  mixed  up  into  the  sweetmeat  before  mentioned 
under  the  name  of  gezangabeen^ 

Though  the  gez^  when  fresh  gathered  from  the  gavan  bush,  admits 
of  being  sifted,  still  in  this  original  state  it  is  brittle  and  adhesive 
at  the  same  time,  qualities  for  which  it  is  so  remarkable  after  its 
preparation  as  a  sweetmeat.  If  pressed,  it  sticks  to  the  fingers ;  but 
on  being  smartly  struck  with  a  bit  of  wood  separates  easily  into 
small  giuins  like  lump-sugar.  It  is  in  this  state  in  oool  weather,  or 
when  the  thermometer  does  not  exceed  68°  F. ;  but  liquefies  on  being 
exposed  to  a  higher  temperature,  resembling  white  honey  both  in 
colour  and  tcutte. 

The  shrub  on  whioh  the  gez  was  found  is  called  the  gavan;  it 
grows  from  a  small  root  to  the  height  of  about  two  feet  and  a  half, 
spreading  into  a  circular  form  at  the  top  from  three  to  four  feet  and 
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a  half  in  circumference.  Captain  Stewart,  the  gentleman  with 
'whom  I  was  travelling,  remarked  that  it  had  a  striking  resemblance 
to  the  broom,  but  it  did  not,  we  were  informed,  bear  a  yellow  flower. 
The  leaves  were  small  and  narrow,  and  underneath  we  saw  the  gez 
spread  all  over  the  tender  branches  like  white  uneven  threads,  with 
innumerable  little  insects  creeping  slowly  about. 

These  little  creatures  appeared  to  derive  their  subsistence  from 
the  leaves  and  young  bark  of  the  bush  they  inhabit ;  and  this  is  the 
opinion  of  the  country  people.  They  are  either  three  distinct  species 
of  insects,  or  one  in  three  different  stages  of  existence :  one  kind  is 
perfectly  red,  and  so  diminutive  as  to  be  scarcely  perceptible ;  the 
second,  dark  and  very  like  a  common  louse,  though  not  so  large  ; 
and  the  third,  exactly  like  a  very  small  fly.  They  are  extremely 
dull  and  sluggish,  and  are  found  lying  or  creeping  about  between  the 
bark  of  the  gavan  and  the  gez.  The  peasants,  as  well  as  the 
inhabitants  of  Khonsar,  were  decidedly  of  opinion  that  this  curious 
substance  is  the  production  of  these  minute  animals,  as  neither  the 
insect  nor  the  gez  are  found  on  any  other  tree  in  the  neighbourhood  ; 
nor  can  we  be  allowed  to  imagine  it  may  be  a  vegetable  gum,  as  no 
appearance  of  any  gummy  liquid  oozing  from  fissures  in  the  bark 
of  the  bush  could  be  observed  on  the  closest  examination.  The  people 
who  are  engaged  in  the  collection  of  this  curious  article  continue 
their  occupation  every  third  day  for  twenty-eight  days  during 
September.  A  journey,  which  I  subsequently  made  to  Baghdad,  con* 
vinced  me  that  the  gezia  not  exclusively  confined  to  this  district,  but  is 
found  in  the  range  of  mountains  running  through  Koordistan, 
dividing  Persia  from  Asia  Minor  and  Mesopotamia,  where  it  is  called 
manna  by  the  Armenians,  and  said  to  be  exported  in  quantities 
through  Erzeroom  to  Constantinople.  {By  Captain  B.  Frederick^ 
from  the  "  Transactions  of  the  Literary  Society  of  Bombay ^^^  5«p- 
tember  2Sth,  1813.) 

Not0, — The  gavan  is  Tamarix  gaUieay  var.  mannifire,  Ehrenb.,  and  the  aphif, 
which  feeds  npon  it  and  prodnoes  the  gez,  is  the  Coccus  mannipanu  of  Ehrenberg. 
The  name  Qezangabeen  is  loosely  applied  by  the  Persians  to  the  trne  manna 
obtained  from  Cotoncastcr  nwnmularia  in  Korasan,  the  correct  name  of  which  is 
Shirkhiihi. 

TERNSTRCEMIACEiE. 
Camellia  thaifera,  Orif. 
Tea  seeds  contain  35  per  cent,  of  a  somewhat  thinly  fluid,  taste- 
leBs>  inodorous  oil,  of  a  straw  to  amber  colour,  which  resemUes  olive 
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oil.  Atl5°C.  it  has  a  sp.  gr.  of  -9270,-  at  38**  O.  it  forms  ffi 
emulsion  and  solidifies  only  below — 5^  C.  It  is  scarcely  soluble  in 
spirit  of  wine,  and  very  sparingly  in  ether.  Chemically,  it  consists  dt 
25  parts  stearin  and  75  parts  of  olein.  In  China  it  is  used  as  a  tabia 
and  lamp  oil  and  for  the  manufacture  of  soap,  for  which  it  is 
specially  well  adapted,  yielding  a  beautiful  hard  soap. 

Tea  oil  has  been  used  in  China  for  a  very  long  time,  but  has  beea 
only  recently  introduced  into  commerce.  C.  oleifera  and  C.  drupifen 
yield  oil  for  household  purposes  similar  to  the  above.     (^Brannt.) 

Caffeine  and  Theine :  their  identity,  and  the  reactions  of 
Caffeine  with  Aurio  Chloride. 

In  consequence  of  the  conclusions  of  Mays  {Joum,  Physiol^  7,  458; 
Therapeutic  Gazette,  1866,  587),  and  more  recently  of  Liauder-Bnmta 
and  Cash  (^Proc.  Roy.  Soc,  42,  283;  Joum.  Physiol.,  9,  112),  that  tbe 
physiological  action  of  theine  obtained  from  tea  differs  in  oertaia 
respects  from  that  of  caffeine  obtained  from  coffee,  the  authors  haTe 
searched  for  evidence  of  isomerism  in  these  bases,  the  existence  d 
which  is  not  put  beyond  doubt  by  the  chemical  comparison  of  them 
which  has  hitherto  been  made. 

Having  extracted  theine  from  tea  and  caffeine  from  coffee,  it  is 
shown  that  the  two  substances  exactly  resemble  each  other,  and  m^ 
at  precisely  the  same  temperature,  t.'te.,  2  3  4^' 5  (com).  From  eadi 
base  the  crystalline  aurochloride  (C^H^^'N^O*,  HCl,  Au  Cl*2  H«-0) 
was  prepared,  and  these  two  salts  both  melted  at  242<>-6  (corr.)u 
When  dried  at  100%  they  both  lost  the  equivalent  of  two  molecukr 
proportions  of  water,  and  the  anhydrous  salts  melted  at  the  same 
temperature,  viz.,  248^*5  (corr,).  The  analytical  data  corresponded 
with  the  formulae  given  above.  The  complete  correspondence  in  the 
properties  and  composition  of  the  aurochloride  is  satisfactoiy 
evidence  of  the  absence  of  a  structural  difference  in  the  bases.  la 
order  to  further  confirm  the  identity  of  the  two  substances,  a  specimen 
of  each  was  converted  into  the  mercuric  chloride  compound  (C'H^* 
N*0*,  HgOl"),  a  stable  crystalline  salt.  Both  preparations  w«8 
found  to  melt  at  the  same  temperature,  viz,,  246°  (corr.),  and  to 
exactly  correspond  with  each  other  in  other  respects. 

The  complete  identity  of  caffeine  and  theine  having  thus  been 
demonstrated,  the  observed  differences  in  their  physiological  action 
must  be  ascribed  either  to  impurities  in  the  specimens  used,   or  to 
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variations  in  the  animals  employed  in  the  experiments.  The  cii-cum- 
Btance  that  theine  was  found  to  be  more  active  than  caffeine,  and  to  be 
capable  of  producing  effects  not  produced  by  caffeine,  tends  to  support 
the  view  that  the  theine  was  impure.  It  is  now  well  known  that  tea 
contains  other  bases  than  caffeine,  the  presence  of  traces  of  which 
might  be  sufficient  to  account  for  the  observed  differences. 

During  the  preparation  of  the  pure  aurochlorides  for  a  comparison 
of  their  propeiiiies  the  authors  obtained  two  new  and  interesting 
auric  derivatives  of  caffeine. 

When  an  aqueous  solution  of  caffeine  auro chloride  is  heated,  a 
yellow,  flocculent  precipitate  is  gradually  formed,  which  is  insoluble 
in  alcohol,  chloroform,  and  ether,  but  dissolves  in  hydrochloric  acid, 
reproducing  the  aurochloride.  The  substance  dried  at  100^  forms  a 
pale  yellow  amorphous  powder,  which  melts  at  207°  (corr.).  Analysis 
proved  it  to  be  aurochlor  caffeine  C*H*(AuCl')N*0*,  a  substance 
in  which  one  atom  of  hydrogen  in  caffeine  is  replaced  by  the  group 
( AuCl').  it  is  pointed  out  that  the  ready  formation  of  this  remarkable 
compound  from  caffeine  aurochloride  by  the  loss  of  two  molecular  pro- 
portions of  hydrochloric  acid-C*H^^N*0«,  HCl,  Au01»=2  HCl-t- 
C'H"  (AuCl*)  N*0«— is  better  shown  by  Medicus's  formula  for 
caffeine,  than  by  that  proposed  by  Emil  Fischer,  since  in  Medicus's 
formula  the  CH  group  which  loses  hydrogen  is  reprcRented  as  con- 
tiguous to  the  doubly -linked  nitrogen  atom,  to  which  the  auric- 
chloride  is  attached. 

By  the  reaction  of  an  alcoholic  solution  of  potassium  chloraurate 
(KCl,  AuCl")  with  a  solution  of  caffeine  in  chloroform,  a  salt, 
crystallizing  in  the  dark  red  needles,  was  obtained.  This  is  shown  to 
be  caffeine  potassium  aurochloride  (C'H*"N*0',  KCl,  AuCl*)  which 
differs  from  caffeine  aurochloride  in  containing  potassium  in  the 
place  of  the  hydrogen  of  hydrochloric  aoid.  This  salt  melts  at  208^ 
(corr.).  It  readily  dissolves  in  alcohol  and  water,  forming  yellow 
solutions  which  appear  not  to  contain  the  salt  itself,  but  its 
constituents,  caffeine  and  potassium  chloraurate.  The  salt  is 
nearly  insoluble  in  ether  and  chloroform,  but  prolonged  contact  with 
these  liquids  leads  to  its  decomposition  into  caffeine  and  potassium 
choloraurate  (W.  R.  Dunstan  and  W,  F.  J.  Shepheard,  from  the 
Research  Laboratory  of  the  Pharmaceutical  Society — The  substance 
of  a  communication  made^  to  the  Chemical  Society^  December  \bthy 
1892.) 
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MALVACEiE. 
Althflda  layatersBflora,  i>(7. 
Aitohison  {Nofes  on  Prod,  of  W,  Afyhanitian  and  N.'E.  Ptrtik^ 
p.  9)  notices  it  as  a  cultivated  plant  usually  grown  on  the  nd|H 
between  fields.  It  is  grown  not  only  for  the  she winess  of  its  floirm, 
but  for  the  petals,  which  are  collected  as  they  fall  off  the  plant,  u^ 
employed  in  local  medicine  or  exported  under  the  names  of  >■/->- 
khatmt  or  gul^khairu.  The  seeds  are  also  collected  and  sold  ii 
tukm'i'khairUy  and  the  roots  as  reshat-khatmi,  We  have  received tbe 
flowers  from  Afghanistan,  where  they  are  used  as  a  substitute  for 
those  of  A.  officinalis ;  they  are  very  mucilaginous. 

STEKCULIACE^. 

Heritiera  littoralis,  Dryand.,  Rhtede,  Sort,   Mai.  ri.,  t.  21. 

The  seeds  of  this   plant,  common  on  the   coast,  have  been  m^' 
tuted  for   white  Kola  nuts,  to  which,    when  the  chestnut  coloni«i 
papery,  episperm  has  been   removed,  they  bear  some  resemW^DCft   | 
but  are  a  little  larger  and  nearly  orbicular,  with  a  somewhat  siniions 
instead  of  an  angular  outline,     Heritiera  seeds  are  fromO'OlOiD-*'' 
0015  m.   thick,  and  have  a  diameter  of   about  0*04  m.;  they«< 
concave   on  one  side  and  convex  on  the  other,  and   are  com^  | 
of  two  cotyledons,   one   of  which  is   double   the  size  of  the  othff- 
Meckel  and  Schlagdenhauffen    {Nouv.   Rernhdes^   1887,  p.  l^g'''   | 
the  following  as  the  composition  of  the  almond  :«- 

Oil      4-366 

Tannin  and  colouring  matter  ...    4*983 

•  Sugar 5'738 


Sodium  chloride 
Cellulose  and  starch 
Albuminoids  ... 
Lignin 
Fixed  salts 
Loss    ... 


0-288 

65-987 

13-537 

12-367 

2-645 

0-089 


The  ash  contained  traces  of  iron  and  manganese,  and  consisteo 
chiefly  of  phosphates  and  sulphates  of  lime,  potash,   and  soda.   ^ 
caffeine  was  found.     The  seeds  are  eaten  in  India,  and  it  is  ^^^^ 
from  the  analysis  that  they  have  considerable  alimentary  valu®* 
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Steroulia  alata,  Boxb.  Bedd.  Fi.  s^iv.,  t.  230. 
The  kernels  contain  45*27  per  cent,  of  a  bland  oil  possessing  some 
siccative  properties.  Eighteen  kernels  were  eaten  by  one  of  us 
without  any  symptoms  being  induced,  hence  Roxburgh's  statement 
that  the  seeds  under  the  name  of  Toola  are  said  to  be  eaten  by 
natives  in  Bilhet  as  a  cheap  substitute  for  opium  is  probably  based 
on  incorrect  information.  The  tree  is  one  of  the  largest  found  in 
Bengal,  and  seeds  very  freely ;  in  our  opinion  the  kernels  form  a 
most  excellent  substitute  for  ordinary  almonds,  which  they  resemble 
in  shape  and  size.  Theobromine  and  caffeine  were  specially  looked 
for  with  negative  results. 

Steroulia  soapbigera,  Wall 

These  remarkable  fruits  are  brought  to  India  by  Mahomedan 
merchants  from  Java  and  Singapore  by  way  of  Karaikal  and 
Nagore,  seaport  towns  on  the  Coromandel  Coast.  They  are  called 
Oomas«Mungoo  in  the  Malay  language,  and  are  used  as  a  demulcent 
drink. 

Steroulia  Gum. 

Mr.  J.  H.  Maiden,  in  an  article  on  Sterculia  gum  {Pharm,  Journ, 
[3],  XX.,  381),  shows  in  the  following  table  how  suitable  it  is  as  a 
substitute  for  Tragaoanth  : — 


Steroulia. 

TVagacanth. 

1 

a.  Colourless 

a.  Opalescent. 

In  cold  water      ...  | 

b.  Granular  jelly    ... 

b.  Smooth  visoid  mass. 

c.  Adhesiveness     ab- 

c. Adhesive. 

( 

sent  or  very  smaQ. 

Boiling  in  dilute  al- 

Insoluble 

Almost    entirely     dis- 

kali. 

solves. 

Caustic     soda      and 

No  change  of  colour. 

Canary-yellow    colour, 

wanning. 

which  fades  on  cool- 

Boiling in  dilute  acid. 

Soluble,  forming  ara- 

ing. 
Soluble,  forming  pectin 

bin  (/.  //.  J/.). 

(^Giraud). 

Alcohol      added     to 

Whitish     precipitate 

Formation    of  floating 

quid    formed      in 

(see  fuller    state- 

glairy mass. 

(10). 

ment). 

He  found   Sterculia   gum  to  yield  to  cold  water  only  3*14   per 
cent.,  consistiBg  chiefly  of  Arabin;  75*1  per  cent,  of  the  gum  was 
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found  to  be  Pararabin.  The  gum  contained  ]6*6  per  cent,  watery 
and  yielded  5' 83  per  eent.  ash. 

Mr.  Maiden  draws  attention  to  the  fact  that  Pararabin  is  the 
chief  constituent  of  the  vegetable  jellies  known  as  Agar-agar,  t 
Ceylon  moss,  both  of  which  are  used  by  the  natives  of  India  as  as. 
article  of  diet  like  Stereulia  gum,  and  are  supposed  to  be  very 
strengthening. 

A  sample  of  gum  said  to  be  from  Cochlospermum  gossypium  vis 
found  by  him  to  be  similar  to  that  of  Stereulia,  but  as  it  had  pieees 
of  lace  bark  attached  to  it,  it  was  probabl  y  Stereulia  gunu 

LINEiE. 
Linamarin. 
A.  Jorissen  and  E.  Hairs  {Acad.  roy.  de  Belgique  (3)  21  (1^1), 
529)  have  isolated  a  gluooside,  linamarin »  from  the  germs  of  Zw» 
usitatissimum.  The  germs,,  coarsely  powdered,  were  treated  repeated- 
ly with  boiling  94  per  cent,  alcohol,  the  latter  recovered  and  tbc 
residue  taken  up  with  warm  water.  The  resin  and  fat  arc 
separated,  and  the  aqueous  solution  treated  with  a  slight  excess  d 
lead  acetate.  After  filtration  and  precipitating  the  lead  with  H*S  H^ 
liquid  is  evaporated  to  a  syrupy  consistency,  lliis  residue  is  extract- 
ed with  boiling  alcohol,  the  solvent  recovered  for  the  greatest  part,  and 
the  remaining  liquid  mixed  with  ten  times  its  volume  of  etiier  un^ 
constant  agitation.  The  residue  remaining  on  distilling  off  the  etiicr 
is  taken  up  with  water  and  this  solution  concentrated.  Standing  oTer 
sulphuric  acid  for  some  time,  the  concentrated  solution  is  convezied 
into  a  crystalline  mass  of  linamarin.  For  purification  it  is  again 
treated  with  ether  and  alcohol  as  above.  Lastly,  the  principle  is 
dissolved  in  two  parts  of  warm  absolute  alcohol,  and  the  solutioa 
cooled  under  agitation.  The  germs  yield  about  1'5  per  cent,  of 
the  glucoside,  which  forms  colourless  needles  possessing  a  refreshing 
but  very  bitter  taste,  is  soluble  in  water  and  alcohol,  but  almost  in- 
soluble in  ether.  Concentrated  sulphuric  acid  does  not  colour  it ;  dilate 
mineral  acids  decompose  the  glucoside  into  hydrocyanic  acid,  a  fer- 
mentable sugar  reducing  Fehling's  test,  and  a  volatile  compound 
possessing  some  characters  of  ketones,  and  giving  with  iodine  and 
potassium  hydrate  the  iodoform  reaction.  Boiling  barium  hydrate 
liberates  ammonia.  Linamarin  contains  C  47*88  per  cent.,  H  6*68 
per  cent.,  N  5*56  per  cent.,  O  39*89  per  cent.  (Afrk»  Joum,  Pharm.f 
Dec.  1891.) 
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Growth  of  the  Indian  Iiinseed  Trade. 
Dr.  G.  Watt  (Diet.  Econ.  Prod.  India,  Vol.  V.,  p.  76)  shows  that  the 
trade  has  expanded  from  about  3  cwts.  in  1832   to  8»461,374  cwts. 
in  1888-89. 

Erythroxylon  Coca  grown  in  India.* 

Several  samples  of  Erythroxylon  Coca  leaves,  grown  in  various 
districts  in  India,  have  been  examined  by  Warden ;  the  mode  of 
culture,  altitude,  and  meteorological  characters  of  the  district,  the 
kind  of  soil  and  manuring,  and  the  methods  of  curing  being  taken 
into  consideration.  The  alkaloid  was  estimated  by  Squibb's  modified 
method:  the  dry  pulverized  leaves  were  moistened  with  alcohol 
acidified  with  sulphuric  acid,  percolated  with  alcohol,  the  percolate 
mixed  with  acidified  water,  and  extracted  with  ether,  then  rendered 
alkaline  with  sodium  carbonate,  and  again  extracted  with  ether.  This 
extract  was  washed  twice  with  water,  dried  and  weighed;  the 
amounts  of  <*  crude  alkaloid"  so  determined  are  given  in  the  follow- 
ing table: — 


Banchi,  yoang  leaves 

6-18 

6-71 

1139 

„        mature  leaves 

8-22 

8-99 

0883 

Areuttipore,  Cachar     

6-08 

7-39 

1-369 

ji               »>          ."         .». 

6-72 

6-36 

1-671 

Darjeellng        

10-37 

7-58 

1115 

Alipore,  Calcutta 

10-42 

10-23 

0-358 

Matelli 

9-30 

1218 

1-022 

Chulsa,  Dooars 

6-71 

7-62 

0-610 

Jaunporo           

10-05 

12-64 

0-571 

•  Chem,  AVm.'*,  Iviii.,  219-251,  260-262,273-270 ;  Journ,^  Ohem,Si.e.,  March,  1889. 
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The  crude  alkaloid  was  very  faintly  yellow,  and  in  no  case  showed 
any  tendency  to   crystallization,    although  attempts   were  made  to 
induce  crystallization  by   extracting  at   various   temperatures,   mud 
without  applying  heat,  and  by  employing  different  acids  and  solTent& 
The  allakoid  obtained  is,  nevertheless,  quite  similar  to  cocaine  from 
other  sources  in  its   physiological  action,  except  that  it  seems  to  be 
more  active.     It  dissolves  readily  in  hydrochloric  acid,  and  yields  a 
soluble  and  insoluble  platinochloride,  the  former  containing  18*75, 
the  latter    18*88   per  cent,   of  platinum;   discrepancies    from  the 
theoretical  are  assumed  to  be  due  to  a  variable  quantity  of    cocamix^ 
{HeHSCy  Am.  Journ.  Pharm,,  1887,  p.  455)  in  the  alkaloid  from  Indiai 
leaves.     Both  platinum  salts  yielded  bases  producing  marked  anaes- 
thetic effects  on  the  tongue ;  Howard  has  observed  that  the  insoluble 
platinochloride  obtained  from  other   leaves  was  devoid  of    this  pro- 
perty {Pkarm,   Journ,  and  Trans, jJvlj2'd ,1887).    In  one  instance, 
stellate   crystals   of  the  base  from  the   soluble   platinum  salt   were 
obtained.     Applying  Williams'  method,  the  crude  alkaloid   showed 
2  "89  per  cent,  of  impurity,  but  the  precipitates  were  not  crystalline. 
It  is  noted  that  after  the  addition  of  ether  to  the  acidified  alcoholk 
solution,  larger  deposits  of  the  sulphur-yellow   cocatannic  acid  were 
obtained  from  those  samples  containing  the  highest  percentages  of 
alkaloids ;   it  is  honce  suggested  that  possibly  cocaine  exists  in  the 
leaves  as  cocatannate. 

Methods  of  cultivating  the  plants  are  described:  the  leaves  are  fiist 
gathered  1^  years  after  transplanting,  subsequently  whenever  they  are 
sufficiently  mature ;  and,  although  the  method  of  curing  does  not 
appear  to  affect  the  quality  or  quantity  of  the  alkaloid  obtained, 
nevertheless  it  is  best,  taking  into  consideration  Paul's  experience,  to 
dry  them,  soon  after  gathering,  at  as  low  a  temperature  as  possihk^ 
and  when  dry  and  cold  to  pack  them  closely  in  air-tight  chests,  as 
they  are  very  hygroscopic.  The  quantity  of  alkaloid  produced 
increases  with  the  age  of  the  plants  (which  attain  a  height  of  from 
2  to  6  feet)  up  to  10  years,  and  after  20  years  a  slight  falling  off  is 
observed,  although  they  are  in  their  prime  even  when  35  or  40  years 
old. 

From  the  above  results,  obtained  from  plants  and  leaves  of  various 
ages,  it  would  seem  that,  in  India,  neither  altitude  nor  rainfall  have 
much  influence  on  the  proportion  of  alkaloid  in  the  leaves.  The  ash 
ia  all  cases  except  one,  was  white,  the  exception  being  an  ash  of  a 
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reddish  hue  from  mature  Ranch!  leaves.     A  partial  examination  of 
some  of  the  ash  showed  that  they  contained  the  following  percentages  :-^ 


Samples  from 


Soluble 
constitaents. 


E  cal.  as 
£H0. 


Darjeeling      

Alipore,   Calcutta 
Arcuttipore,  Oachar  .. 
Matelli  


44-42 
34-60 
69-02 
6417 


29-26 
19'13 
29-84 
31-36 


So  that  both   nitrogenous  and  potash   manures  will  probably  be 
required  in  the  future  to  keep  up  the  yield  from  the  same  plantation* 

Fruit  of  Erythrozylon  Coca, 

The  fresh  ripe  fruit  weighed,  on  an  average,  '158  gram  each  ;  they 
were  bright  scarlet  in  colour,  and  possessed  a  distinctly  sweetish  taste, 
but  though  masticated  at  various  times,  no  physiolgical  action  on  the 
mucous  membrane  of  the  mouth  was  observed.  Dried  in  vacuo  over 
sulphuric  acid,  the  original  tint  was  only  slightly  deepened,  and  this 
method  of  desiccation  was  employed  in  preparing  the  fruit  for 
analysis. 

Microscopically  described,  the  fruit  from  without  inwards  presents 
first  a  single  row  of  brick-shaped  cells  forming  the  epidermis ;  within 
them  is  a  single  row  of  very  large  cells  containing  a  mass  of 
starch  granules  and  scarlet  colouring  matter.  Next  comes  the  pulp, 
composed  of  parenchymatous  cells,  containing  starch  and  granular 
matter.  Then  the  shell,  composed  of  an  outer  layer  of  stony  cells, 
like  bone  cells,  which  are  of  considerable  length ;  within  this  layer  is 
a  row  of  scalariform  vessels,  and  then  several  rows  of  pitted  vessels. 
Then  the  almond,  the  cells  of  which  are  full  of  starch. 

The  petroleum  ether  extract  was  a  deep  reddish  semi-solid  residue, 
which,  on  microscopic  examination,  was  found  to  contain  lameUss  and 
needles  of  a  claret  colour.  It  contained  no  alkaloid,  and  melted  at 
84 — 35°  C.  A  po^on  was  saponified  with  alcoholic  potash,  and  when 
cold  agitated  with  ether.  At  189 — 191°  this  extract  melted  to  a  clear 
yellow  liquid,  which  cooled  to  a  brittle  transparent  mass.  Heated 
between  watch -glasses  for  several  days,  a  white  sublimate  was  obtained, 
but  the  amount  was  far  too  small  to  admit  of  a  melting  point 
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determinatibii,  or  the  application  of  other  tests,  in  order  to  estaUkh 
the  identity  of  this  compound  with  phytosterin  or  analogous  choles- 
terin-like  principles.    The  fatty  acids  melted  at  53 — 54*^. 

The  powdered  fruits  were  then  exhausted  with  ether,  whiek 
dissolved  out  an  alkaloid,  haying  a  slight  numbing  sensation  on  ths 
tongue,  and  appearing  to  be  cocaine. 

Absolute  alcohol  then  removed  cocatannic  acid  and  an  alkaloid  ;  and 
finally  water  extracted  colouring  and  albuminous  matters,  and  some* 
thing  which  reduced  alkaline  copper  solution  on  boiling. 

The  percentage  composition  of  the  fruit  as  deduced  from  tJie 
examination  may  be  arranged  as  follows : — 

Moisture  lost  at  100^  C.  after  partial  desiccation  over 

sulphuric  acid 5-423 

ASn  •••       •••  •••  •••  •••  •••  ••#  *•«  4'2/l 

Petroleum  ether  extract  containing  3 "021  per  cent,  of 
glycerides  of  fatty  acids,  and  1*519  per  cent,  of  im- 
pure phytosterin  (?)  with  colouring  matter 4-510 

Ether  extract,  soluble  in  petroleum  ether  '232  per  cent., 
soluble  in  water  and  containing  cocaine  *11  percent., 
soluble  in  absolute  alcohol  '069  per  cent,,  soluble 
in  ether  but  insoluble  in  petroleum  ether,  alcohol  or 
water  -029  per  cent.  ,  -440 

Absolute  alcohol  extract  containing  cocatannic  acid  and 
a  trace  of  alkaloid      3-820 

Aqueous  extract 23*440 

(C.  /.  H.  JVarden,  Pharm.  Journ.j  July  5tii,  1890.) 

RUTACEJE. 

Oil  of  Lemon. 

V.  Olivieri  {Gazz,  Chim,,  xvi.,  318)  found  in  oil  of  lemon,  besides 
the  limonene  (Wallach),  also  another  terpene  C^°H",  boiling  at 
170— 170-5°  0.(338— 339°  F.),thetetrabromide  of  which  fuses  si 
31"  C.  (88°F.),  but  the  dihydro-chloride  showmg  the  characteristics 
of  limonene.  From  the  higher  boiling  portions  the  author  has  far> 
thermore  isolated  a  sesquiterpene  C"H"*,  boiling  at  240—242° 
C.  (464—468°  F.),  which  increases  in  quantity  with  the  age  of 
the  oil.  For  detecting  adulteration  with  turpentine,  the  author 
recommends  the  use  of  the  polarimeter.    Lemon  oil  is  Isevogyre 
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(a)ii  =  —65°,  while  oils  of  turpentine  are  more  or  less  dextrogyre. 
(French  oil  of  turpentine  is  leevogyre.)  (Am.  Joum.  Pkarm,^ 
Dec.  1891. 

Wepoli  oil. 
In  order  to  be  able  to  submit  neroli  oil  to  a  closer  examination, 
Messrs.  Schimmel  obtained  in  the  spring  of  last  year,  from  the 
Riviera,  a  large  quantity  of  the  flowers  of  the  bitter  orange.  The 
blossoms  were  consigned  preserved  in  diluted  sea-water,  and  were 
received  in  good  condition  with  the  full  odour  of  fresh  flowers. 
From  the  equivalent  of  560  kilos  of  fresh  flowers,  there  was  obtained 
by  a  process  of  cohobation  0*460  gram  of  pure  neroli  oil,  which  in 
many  respects  differed  from  the  best  French  distillates  met  with  in 
commerce.  It  had  a  specific  gravity  of  0*887,  and  was  optically 
inactive.  Already  at  a  temperature  of  +  11°  C,  it  showed  an 
abundant  separation  of  a  soHd  body  in  fine  shining  scales.  At  0° 
the  oil  solidified  to  amass  of  the  consistence  of  butter.  The  stearop- 
tene  of  neroli  oil,  like  the  stearoptene  of  rose  oil,  appears  to  be  a 
paraffin-like  body ;  it  can  be  separated  from  the  liquid  portion  of  the 
oil  by  the  addition  of  90  per  cent,  alcohol,  in  which  it  is  difficultly 
soluble.  The  specific  gravity  of  eleven  samples  of  commercial  neroli 
oil  obtained  from  the  best  sources  varied  between  0*875  and  0'88g 
at  15°  C.  Of  nine  oils,  one  was  optically  active,  whilst  the 
others  were  all  dextrorotatory,  the  rotation  varying  between  -f  0°52' 
and  -f  9°40'.  Only  one  solidified  at  0°  C,  the  others  remained 
liquid  and  did  not  show  any  separation  of  stearoptene  upon  the  addi- 
tion of  90  per  cent,  alcohol.  The  cause  of  these  differences  between 
Messrs.  Schimmel's  distillate  and  commercial  samples  is  not  expli- 
cable  without  further  investigation. 

JBgle  Marmelos. 
The  extract  from  the  flower,  called  in  English  Marmel  water,  and 
known  in  Sinhalese  as  ^'  Pinidiya,"  is  used  by  the  natives  as  scent  one 
festive  occasions.  It  is  also  sometimes  added  in  the  preparation  of 
sweetmeats  for  flavouring  them.  During  the  flowering  season,  boys 
and  men  in  the  villages  surrounding  Colombo  may  be  seen  plucking 
the  flowers  and  bringing  them  in  baskets  to  the  town  for  sale,  wher 
they  are  readily  bought  for  distillation.  An  infusion  of  the  flower  is 
also  used  as  a  cooling  drink.  (H.  D,  Lewis  in  **  Trop.  Agric*^^^  Sept. 
1889,  p.  218.) 
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QuaBsine. 

Oliveri  and  Denaro  give  the  following  mode  of  preparation  d 
quassine  {Gaz.  CAim,  Ital.y  No.  XIV.):  Infuse  for  six  hours  10  kilo- 
grams  of  powdered  quassia  with  45  liters  of  boiling  water,  Uikmg 
care  to  retain  the  heat.  Decant  the  liquid  and  make  a  second 
ixifusion.  Unite  the  liquors  and  evaporate  to  10  liters^  filter  and 
precipitate  with  q.  s.  of  tannin.  Hace  this  impure  tannate  of  quas- 
sine upon  a  filter,  wash  carefully,  dilute  with  water,  tieat  with 
carbonate  of  lead,  and  dry  in  a  water-bath.  Treat  the  taonate  d 
lead  and  quassine  two  or  three  times  with  boiling  alcohol,  and  distil 
the  united  liquors.  The  residue  deposits  crystals  of  quassine  mixed 
with  resinous  matter.  Fuiify  by  repeated  crystallizations  in  alcohol 
and  water.  Thirty  kilograms  of  quassia  give  10  grams  of  pore 
crystallized  quassine.  Evaporations  should  be  made  slowly  and 
alkaline  reactions  should  be  avoided. 

BXJRSERACEiB, 

Chemistry  of  Myrrh* 

Dr.  Oscar  Kohler  publishes  the  results  of  a  chemical  ezaminatioi 
of  Myrrh  from  Sumali  {Archiv.,  June  2,  1891,  p.  291):  Ash  2-7» 
per  cent.,  portion  soluble  in  water  57  to  59  per  cent.,  consisting  of  i 
gum,  C'H^^O^.  The  portion  soluble  in  alcohol  was  a  mixture  ol 
resins.  The  greater  portion  was  an  indifferent  soft  resin  (C)  solabk 
in  ether,  C««H*«0'.  Two  bibasic  acid  resins,  one  (A)  C^»H*W, 
and  the  other  (B)  C««H"0'.  The  essential  oil  7  to  8  per  cent.; 
the  principal  constituent  corresponds  to  the  formula  C**H**0.  If 
the  formula  for  A  resin  be  doubled,  all  three  formula  will  contain  26 
atoms  of  carbon,  and  the  resins  differ  in  the  amount  of  oxygen  they 
contain— 

Indifferent  resin  C  =  0««H*»0«  (0H)». 

Resin  acid    B         =  C«*H»"0». 

Resin  acid    A         =  C*«H"Oi«. 

MELIACE^. 
Naregamiaalata. 
Naregamia  has  been  physiologically  investigated  by  Dr.  Stefan 
Bchcengutof  Vienna.  He  used  it  in  24  cases,  namely,one  of  dysentezy 
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^ne  of  pleurisy,  two  of  pneumonia;  four  of  femphyseina,  ^ve  of  bron- 
tchitis;  five  of  heart  failure,  and  seven  of  tuberculosis  bf  the  lungs  in 
different  stages.     One  to  three  grammes  of  the  tincture  were  given 
daily  in  doses  of   3/10  to  6/10  of  a  gramme.     Dr.  SchOingut*  foUnd- 
the  tincture  to  act  as  an  emetic   in  doses  of   1  to   2   grammes.     No 
styj^tic  or  other  action  on  the  digestive  organs  was  observed,   and  no 
benefit  was  derived  from  it  in  the  case  of  dysentery i     Hie  says : 
**  Further   experiments  in  this  direction   were  Suspendfedj   and  the 
application  of   the  remedy  was  confined   to  diseases  of  the  air  pas^ 
sages.    In   such   cases  Naregamia   has  proved  to  be  an   excellent 
Expectorant,  and  especially  in  cases  where,  with  a  limited  amount  of 
secretion  in  the  bronchi)  a  disposition  existed  to  extreme  coughing^ 
but  where  there  was  the  presence  of  a  tough  and  tenacious  sputum 
i^hich  embarrassed  the  elimination  of  this  undesirable  factor.     In  one 
case  of  bronchial  catarrh,  which  from  time  to  time  betrayed  asthma- 
tic  symptoms,  Narogamia    rendered   groat   service.     In   a  number 
6t  cases  of  heart  difficulty,  comprising  two  of  fatty  degeneration  oi 
the  heart  in  which  catarrh  of  the  air  passages  existed,  Naregamia 
jJroved  itself  very  serviceable.     In  the  case  of  one  patient  with  fatty 
heart,  aftel*  several  days'  use  of  Naregamia  the  objective  syniptoms 
bf  catarrh     disappeared,   the   rasping  diminished   niaterially,    and 
although  the  quantity  of  the   sputum  at  first  increased^    it  finally 
^dmost  ceased. 

Dr.  Scho^rlgut  also  states  that  the  tinctiirc  of  Naregamia  has  a 
decidedly  beneficial  action  in  cases  of  pulmonaiy  emphysema,  and 
that  it  seemed  to  aid  the  expectoration  in  pneumonia  duiing  the 
period  of  re-solution  where  the  r/iles  Were  prominent  and  frequent. 
In  the  case  of  patients  affected  with  dyspnoea,  he  found  that  the 
breathing  became  less  difficult  under  Its  influence,  but  the  effects 
seemed  to  be  due  to  an  iricreased  freedom  of  expectoration  and  the 
(Consequent  l*enioval  of  accumulated  secretions  from  the  lungs,  an 
opinion  Which  agrees  with  the  results  of  experiments  on  animals  by 
Prof,  von  Basch,  showing  that  it  has  no  direct  action  on  the  respira- 
tbry  centres. 

No  special  influence  on  the  circulation  has  been  observed  under 
the  influence  of  Naregamia,  only  a  short  and  irregular  increase  of 
pressure  being  noted  after  large  doses  reaching  up  to  5  grammes. 

'     Naregamia  does  not  exert  any  perceptible  effect  upon  the   digest 
live  organs,  and  no  toidc  properties  reside  iu  the  remedy^        « 
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SAPINDACE^. 
Sspindus  Honey. 
(Letter- to  the  Honorary  Secretary,  Bombay  Natural  Higiory  Soeiefy.) 
I  am  sending  you  a  box  of  dead  bees  I  picked  up  nnder  a  tree  noir 
in  flower  in  the  gardens,  Sapindus  emarginaiue.    The  tree  begins  to 
flower  about  the  middle  of   October,  and  bears  a  profusion  of  small, 
whitish,  inodorous  blossoms  which  attract  the  bees.     It  Beems  rerj 
strange   that  insects  possessing  such  a  wonderful  instinct    should 
drink  the  nectar  from  the  flower  and   get  killed  in  this  waj,  for 
I  found  them  dead  in  thousands  tmder  the  tree.     The  effect  produced 
appears  to  be  that  of  a  powerful  purgative,  and  there  are  novr  num- 
bers of  bees  buzzing  about  on  the  ground  unable  to  flj,      {Thos,  E* 
Storey^  Oodeypore,  December^  1890.) 

The  bees  sent  were  Apis  indica.  It  appears  from  this  letter  that 
the  nectar  in  the  flowers  of  the  Soap -nut  tree  contains  saponin^  the 
active  principle  of  the  plant.  The  fact  here  recorded  has  not  escaped 
the  attention  of  the  Hindus,  as  Sanskrit  writers  mention  a  plant 
or  flower  growing  in  Malwa  which  they  call  Bhramara-mszii 
Bhringamari,  or  Bhramarari,  i.e.,  "  bee-killing." 

Bchleichera  trijugft*  Wilid. 

The  seed-oil  of  this  tree,- which  is  known  in  the  Sunda  Islands 
under  the  name  *<  Macassar  oil,"  and  enjoys  a  great  reputation  as  a 
hair  dressing  and  means  of  removing  scurf  and  eczema,  has  been 
submitted  to  examination  by  Messrs.  Thummel  and  Kwasnie 
(Pharm.  Zeit.,  May  20,  p.  314).  It  was  found  that  the  seeds,  which 
contained  no  starch  grains,  yielded  to  petroleum  ether  68  per  cent. 
of  fixed  oil,  but  from  the  seeds  freed  from  epidermis  only  46*8  per 
cent,  was  obtained  by  pressure.  The  oil  was  in  both  cases  of  ^e 
consistence  of  butter,  yellow,  mUd  in  taste,  and  with  an  odour  ol 
bitter  almonds.  It  melted  at  21^  to  22®  C,  but  after  long  standing 
the  more  solid  glycerides  separated,  melting  first  at  28^  and  appear- 
ing under  the  microscope  as  fine  needles.  The  fatty  acids,  with  the 
exception  of  3*14  per  cent,  of  free  oleic  acid,  were  present  as  glyce« 
rides.  Of  those  in  combination  70  per  cent,  consisted  of  oleic  acid, 
and  of  the  solid  fatty  acids  5  per  cent,  was  palmitic  acid  and  25  per 
cent,  arachic  acid,  the  characteristic  acid  of  the  groundnut.  Laurie 
acid  yf^  not  present,  and  of  the  volatile  fat  adds  only  acetic  acid 
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and  no  butyric  acid  could  be  detected.  Hydrocyanic  acid  was 
found  in  the  oil  and  in  the  seeds,  being  determined  as  0*03  per  cent. 
in  the  former  and  0*62  per  cent,  in  the  latter.  No  amygdaUn  could 
be  detected  in  the  seeds^  but  hydrocyanic  acid,  benasaldehyde  and 
.^rape  sugar,  possibly  the  decomposition  products  of  it,  were  found. 
A  small  quantity  of  oane-sugar  was  also  separated  in  the  crystallized 
form  (Pharm.  Journ.,  May  30th,  1891>. 

Saponin. 

The  varying  statements  made  by  different  authors  in  respect  to 
saponin  have  induced  Dr.  Hesse  to  attempt  to  ascertain  whether  the 
substances  described  in  recent  years  under  that  namB  are  identical ; 
and,  if  so,  by  what  empirical  formula  saponin  would  be  best  repre- 
sented {Annaleny  colxi.,  371).  The  first  question  he  answers  in  th 
affirmative*  having  arrived  at  the  conclusion  that  pure  saponin  from 
quillaia  bark  is  identical  with  that  obtained  from  various  caryophyl- 
laceous  plants,  and  with  senegin.  As  to  the  second,  Dr.  Hesse  favours 
the  formula  C'*H*"0^*,  assuming  the  correctness  of  the  formula 
attributed  by  Rochleder  to  sapogenol,  the  decomposition  product, 
together  with  three  molecules  of  glucose^  of  saponin,  and  that  the 
reaction  goes  on  in  the  normal  way,  one  nu)lecule  of  water  being 
takeu  up  for  each  nM>lecuIe  of  glucose  split  o£E.  The  successive 
decompositions  effected  by  acids  may  then  be  represented  as  follows : — 

2  C"H*«0"  +6  H»0=  2  C**H"0«  +  6  C*Hi*0\ 

Saponin*.  Sapogenol. 

2  0**H"0^'  +  5H*O=  C«*H'*0»  +6C*H"0'. 

.  Sapogonin. 

2  C*'H"0^»  +  6  H*0=  C*°H"0*»  +  4  C»H*«0». 

Saponetin. 

2  C»«H**0^'  +  4H»a=2  C*°H"0'  +4  C"H"0^ 
Saporetin. 

(Pharm,  Journ.,  May  2nd,  1891.) 
R.  Kobert  considers  that  there  are  a  series  of  saponins  of  the 
general  formula  C°H'"^0^°,  several  of  which  are  known.  Saponins 
of  the  same  formula  and  of  the  same  chemical  properties  appear  to 
have  different  physiological  characteristics,  and  show  great  differences 
in  their  poisonous  action.  The  sapotoxin  of  the  Agrosienima  Githaryo 
(com  cockle),    one  of    these    substances,    is   absorbed    both   by 
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mibcutaiieous  tissues  and  by  the  intestinal  cana],  and  thus  acis  as  a 
dangerous  poison.  It  is  recommended  that,  before  using-  this  seed 
as  food,  the  shell  and  cn^bryo  should  be  separated.  {^Ohtm,  Ceuit^^ 
1891,  ii.,  170.) 

AXACARDIAOE.E, 

Mango  Kernels* 

Hindu  doctors  consider  the  kernels  of  the  unripe  Mang^o  froii  to 
be  very  astringent,  much  more  so  than  the  kernels  of  tbe  ripe  fruits. 
Mohideeu  Sheriff  and  P.  S.  Mootoosawmy  speak  highly  of  the  pow- 
dered kernels  as  a  ron>edy  for  diarrhoja  in  place  of  dbalk  powden 
In  times  of  scarcity  the  boiled  seeds  have  been  used  by  the  natiFes  at 
a  food.  An  analysis  is  here  given  of  th^  kernels  of  unripe  and  rip« 
Mango  fruits : — ; 

f  au.aa  a*.  •••  >••  .4 

Tannin       

Sugar  and  Gum 

Asn  ,,,  ,„  ,,,  ., 

Moisture 

Besidue     ' 


Vnripe. 

Eipe. 

14-28 

1475 

8-97 

8-45 

4-90 

6  00 

1-98 

2-32 

1122 

n-28 

5BG5 

57-20 

100-00      loo-og 

The  residue  consisted  mostly  of  starch*     The  fat,   after   washing 
with  alcohol,  melted  at  31*^  and  became  solid  again  at  $0^.     {DM,) 

Anacardio  Aoid  as  Hair  Dye. 
The  pigmentary  properties  of  the  viscous  liquid  secreted  nnde:^ 
the  pericarp  of  the  cashew -nut  {Anacardium  occidentale)  has  long 
been  known,  and  the  liq^uid  has  been  stated  to  yield  a  good  iudehbk 
stamping  ink.  According  to  Herr  Gawalowski  {Zeit.  ost  Apot,-  Ter., 
Sept.  10,  p.  485),  the  ammonium  salt  of  anacai'dic  acid  (C**H**0"*)j 
one  of  the  constituents  of  the  liquid,  can  be  advantageously  used  as  a 
means  of  darkening  the  haii\  For  this  pui-pose  the  hair  is  irst 
moistened  with  an  aqueous  solution  of  the  salt  and  afterwards  combed 
with  a  comb  that  has  been  dipped  in  a  solution  of  ferrous  sulphate, 
or  the  ammonium  anacardate  may  be  applied  in  a  pomade  or  oil,  and 
instead  of  the  solution  of  ferrous  sulphate  an  oleate  of  ii'on  ipay  be 
employed.    It  is  stated  that  after  a  short  exposure  to  the  air  thebaic 
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SO  treated  assumes  a  more  or  ^ess  dark  ocJour,  whioh  is  tolerably 
per-sistent,  but  nothing  is  said  as  to  Uic  exact  tint.  It  is  obvioi^s  that 
anacardic  acid  used  for  this  purpose  must  be  quite  free  from  the 
acrid  cardol  that  accompanies  it  in  the  nut.  Herr  Gawalowski  directs 
that  it  should  he  prepared  by  treating  the  residue  from  the  evapora- 
tion of  an  ethereal  extract  of  the  crushed  pericarp  with  water  as 
long  as  the  washings  showed  traces  of  tannic  acid,  then  dissolving  it 
\n  15  to  ^0  parts  of  alcohol,  shaking  the  solution  vigorously-  with 
freshly  precipitated  lead  hydrate,  filtering  and  washing  tlie  precipitate 
-^itb  alcohol  and  decomposing  the  lea^  salt  so  obtained  \vith  fleshly 
prepared  ^iulph^de  of  i^i^n^onium  and  ^teiing.  Upon  ^tro^g^y  cooling 
the  ^trt^te,  which  contains  tl^e  ammpniun^  salt  of  anac^d^c  ^ci4  and 
excess  of  an^Eqoniam  sulphide,  i^nd  treating  ^t  with  sulphuric  acid, 
the  acid  separates  ^t  once  s^  a  soft  mas^  which  afte^  b^eing  p;resaed 
between  Qlter  paper  is  di^so^ve^  in  an^monitv  an4  tl^eu,  rema^i\s  soJiuble 
^n  water.  According  to  Dymock  (  [^<?y.  Mat.  Med.  IF.  Iiifi'x  p.  ^99), 
^  tar  obtained  in  roasting  the  nuts,  and  largely  used  in  India  for 
tarring  wood,  contains  about  90  per  cent,  of  anacardic  agid  ai\d 
H{).  per  cent,  of  ci^rdol.     (^Phanr\^  Journ.^  Qct.  3rdj  1891.) 

JiEGUMINQSuE. 

fL  description  of  the  preparation  of  Catechu  or  CH^toh^ 

The  merchants  of  ^asik,  Gangapur,  and  other  towns  engage  tl\e 
services  of  the  Kdtoris^  for  the  purpose  of  manufacturing  Catechu. 
It  is  usual  witb  these  merchants  to  descend  into  the  Ooncan  at  tUe 
termination  of  the  rains.  They  ent«r  into  an  arrj^ngement  with 
several  of  the  chief  t{aiks  to  proceed  with  them  for  the  purpose  of 
preparing  the  required  quantity  of  Catechu.  As  the  Kiitoris  are 
generally  in  debt  to  the  grain-dealers  o%  the  different  villages,  near 
Vhich  they  reside,  the  traders  adjust  matters  with  the  grain  dealers 
\y  paying  partj^  and  becon^ing  responsible  for  the  balai^ce  of  the  debt, 
on  the  return  of  the  Katori  to  his  old  residence.  T^^e  trader  being 
joined  by  the  K^toris,  the  latter  select  a  spot  where  the  Khair  trees 
(Acacia  Catechu')  are  numerous,  l^he  merchant  then  begins  to  erect 
an  extensive  sh^d,  but  as  he  has  only  one  or  two  servants  and  three 
or  four  matchlock  men  with  him,  he  employs  the  Katoris  to  build  it. 

*  ^m^  or  ^fT^^f  the  name  of  a  jungle  tribe  in  Western  India,  whose 
principal  occupation  is  the  ooUection  of  7[ff  or  Catechu. 
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These  sheds  often  coyer  one  or  two  begahsof  gronnd.-  In  the  oeotrs 
a  temporary  dwelling  is  built,  in  which  the  merchant  resides  and 
lodges  his  supply  of  stores  for  the  consumption  of  the  Katoris  and  bis 
own  establishment.  The  following  are  generally  the  articles  in  store: 
Bice,  ndchnij  urid^  onions,  garlic,  pepper,  salt,  turmeric,  cocoanats^ 
cumin,  asafoetida,  salt«fish,  ghi,  oil,  tobacco,  steel,  arrack,  and  vaiions 
sorts  of  ooarse  cloths.  These  things  are  disposed  of  to  the  Kdtoris  at 
from  -  50  to  75  per  cent  above  their  value  in  the  neighboozing 
markets. 

The  Katoris  erect  their  bhoongat  or  huts  around  the  merofaauVs  shed, 
and  in  front  of  their  hut  they  prepare  the  tdroo  or  fire-place.  They 
form  the  fire-place  by  digging  a  trenoh  four  or  five  cubits  in  length 
and  one  in  breadth,  which  they  cover  at  the  top  and  leave  the  ends 
open  to  admit  the  air  to  pass  fi'eely  through.  In  the  top  there  ara 
twelve  small  round  holes  to  receive  an  equal  number  of  pots. 

Before  they  commence  the  operation  of  cutting  any  billets  of  wood, 
they  perform  certain  propitiatory  rites,  by  worshipping  one  of  the 
Khair  trees.  leaving  procured  a  cocoanut,  some  red  pigment,  and 
a  little  frankincense,  they  select  a  tree  for  their  purpose,  rub  the  red 
pigment  on  the  trunk  near  the  root,  bum  the  frankincense  in  front 
of  it,  and  then  break  the  nut ;  after  which  they  join  their  hands 
in  a  supplicatory  position,  and  address  themselves  to  the  tree,  asking 
it  to  bless  their  undertaking,  and  to  allow  them  to  prepare  abund« 
ance  of  good  catechu.  Having  constituted  the  tree  by  this  cere- 
mony, a  subordinate  deity,  which  they  term  Ran  Shea  Wdria^  they 
divide  the  consecrated  cocoanut  among  those  present.  Each  family 
possessing  a  fire-place  performs  a  similar  ceremony.  They  make 
one  or  two  incisions  in  the  trunk  of  the  tree  during  these  rites,  but 
will  not  cut  it  down  at  the  time,  although  these  trees  are  sometimes 
cut  down  at  a  subsequent  period. 

The  following  day  the  Katoris  proceed  into  the  jungle  and 
examine  the  Khair  trees.  They,  in  the  first  instance,  strike  two  or 
three  blows  with  an  axe  deep  into  the  trunk  of  a  tree  to  obtain  a 
chip  from  near  the  centre,  and  if,  upon  examination,  it  appears  to 
have  attained  maturity,  that  is,  if  it  is  of  a  red  colour  (termed  by 
them  mdrhi),  and  there  appears  a  white  crust  formed  by  the  inspis- 
sated juice,  they  are  satisfied  the  tree  is  a  valuable  one  and  they  cut 
it  down.  These  people  have  a  superstitious  dread  of  bad  luck  attend* 
ing  their  operations,  and  they  object  to  a  person  speaking  while  a  trec^ 
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which  they  are  cutting,  is  in  the  act  of  falling.  The  hranches, 
bark,  and  the  white  portion  of  the  wood  are  cut  away  when  the  tree 
has  been  felled,  and'  it  is  then  taken  home.  The  length  varies 
from  four  to  six  feet,  and  as  the  wood  is  extremely  hard,  the  cut- 
ting of  one  billet  is  considered  sufficient  labour  for  the  day.  The 
next  day,  early  in  the  morning,  they  cut  these  billets  into  chips ;  how- 
ever, they  are  careful  not  to  cut  more  at  one  time  than  may  be 
required  for  the  boiling  operations  of  the  day,  as  they  think 
the  chips  would  be  too  dry  on  the  second  day.  To  enable  them  more 
conveniently  to  cut  these  hard  billets  into  chips,  they  drive  three 
pieces  of  timber,  each  having  forked  branches,  of  different  lengths, 
firmly  into  the  ground  about  half  a  pace  distant  from  each  other,  and 
the  lowest  being  on  a  level  with  the  earth.  The  billet  is  placed  In  a 
sloping  position  in  the  forks,  and  lies  quite  secure  to  be  cut.  The 
chips  are  heaped  near  the  fire-place,  after  which  the  men  take  their 
breakfast,  and  then  proceed  to  the  jungle.  The  labour  attending  the 
boiling  process  always  devolves  on  the  females :  the  Kdtori's  wife  or 
wives  (for  they  sometimes  have  two  or  three)^  when  she  has  finished 
her  own  breakf ast|  kindles  the  fire  in  the  tdroo,  and  then  puts  two 
handfuls  of  chipsj  neither  more  nor  less,  into  ten  of  the  pots,  leaving 
the  one  at  each  end  empty  ;  water  is  poured  in  until  it  rises  four 
fingers'  breadth  above  the  chips ;  this  is  ascertained  by  means  of 
a  small  stick  marked  like  a  scale,  the  lines  being  distant  from  each 
other  a  finger's  breadth. 

It  has  been  mentioned  thattHere  are  twelve  holes  in  each  fire-place 
to  hold  that  number  of  pots,  but  should  the  persons  composing  the 
family  be  sickly  or  old,  they  will  most  likely  only  use  six  pots  }  each 
of  these  pots  will  contain  about  three  quarts  of  liquid.  The  pots 
at  each  end  are  only  used  during  the  second  and  third  stages  of  the 
process.  When  the  liquid  has  been  well  boiled  and  evaporated  to  a 
finger's  breadth  under  the  surface  of  the  chips,  they  take  the  pots 
successively  off  the  fire,  and  pour  the  liquid  into  one  of  the  empty 
ones  ;  after  it  has  been  well  boiled  in  this,  they  apply  the  scale,  and,  if 
it  is  ready,  they  transfer  it  to  the  other  empty  pot»  It  is  boiled 
down  in  this  pot  till  it  has  attained  what  they  consider  the  requisite 
degree  of  consistency,  and  then  emptied  into  a  trough  made  of  the 
Pangara  tree  {Erythrina  indica),  as  the  timber  is  soft  and  readily 
absorbs  water.  The  women  now  fill  the  pots  with  freah  chips,  and 
the  boiling  process  is  thus  continued  until  evening. 
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Should  the  liquid  in  hxiy  of  the  potsj  during  the  boiling  processf 
take  a  longer  time  than  usual  to  thicken^  some  of  it  is  taken  out  and 
put  into  one  of  those  pots  in  which  the  chips  remain  and  wfaicli  had 
just  be^n  strained.  Whenever  they  find  the  liquid  overflow  the  pot 
from  excessive  ebullition^  they  sprinkle  a  little  bran  on  it  to  make  it 
subside. 

When  thd  men  return  home  in  the  evening,  eack  with  his  billet  of 
wood,  they  examine  the  liquid  deposited  in  the  dul  or  trough,  and^ 
for  the  purpose  of  drying  the  substance  and  rendering  it  more  adhesive^ 
they  use  a  pie<3e  of  old  kamli  (country  blanket),  with  which  they  keep 
stirring  the  liquid  for  two  or  three  hours.  TUey  ufie  the  hamli^  as 
the  kat  (catechu)  does  not  adhere  to  it,  and  it  is  left  exposed  during 
the  night  that  it  may  cool  and  become  firm.  If  after  the  usual  time 
they  find  tlie  idt  continues  rattier  moist,  and  that  it  does  not 
appear  to  possess  a  sufficiently  adhesive  quality,  they  bury  it  in  the 
earth  for  three  or  four  days,  after  which  it  becomes  dark  and  hard^ 
but  the  people  never  eat  kat  of  this  description ;  it  is  used  by  xhasona 
who  mix  it  with  linid. 

By  dawn  in  the  niorning  the  feniales  al'e  tit  Work  again; 
they  take  the  k^t  out  of  the  troughs  in  masses,  and  place  it  in 
baskets,  to  permit  any  remaining  liquid  to  run  off  more  freely,  and 
at  the  expiration  of  three  or  four  hours,  they  take  the  baskets  to  the 
merchant.  Here  they  divide  it  into  small  lumps  about  the  size  of  a 
fig.  They  give  ten  of  these  lumps  for  a  dhabbu  (half  anna).  They 
will  sometimes  mdnilfactilre  a  sufficient  quantity  to  allow  df  theif 
disposing  of  the  Value  of  eight  or  ten  dhabbu^  in  one  day. 

When  the  Kdtoris  deliver  the  fresh  k^t  to  the  inerchant,  it  ia 
placed  on  the  ground  in  the  shade  to  dry,  with  a  quantity  of  small 
cliips  previously  scattered  over  the  place,  to  prevent  the  earth  adhere 
ing  to  the  kdt.  It  takes  three  or  four  days  to  harden ;  during  this 
time,  each  of  the  little  lumps  is  turned  over  once  a  day,  and  gently 
pressed  with  the  hand  to  accelerate  the  drying  process.  The  k^l 
must  always  be  dried  in  the  shade,  for  if  exposed  to  the  heat  of  the 
6un  it  would  dissolve  and  turn  blacki 

The  Katoris  are  paid  for  the  greater  part  in  such  hecestorite  as 
they  may  be  in  want  of,  and  whatever  balance  remains  is  credited  by 
the  merchant  to  liquidate  the  sum  duo  to  the  village  grain-dealers 
for  giving  the  Katoris  permission  to  quit  their  villages* 
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The  Kdtoris  thus  employed  are  not  permitted  to  sell  kit  to  other 
persons,  and  the  merchant,  to  guard  against  any  roguery  on  their 
part,  has  their  huts  searched  daily. 

The  heat  in  the  months  of  April  and  May  puts  a  stop  to  the  manu- 
facture, as  the  kit  will  not  thicken  and  dry  when  the  atmosphere  is 
very  warm. 

When  the  whole  supply  of  kdt  has  been  dried  by  the  merchant's 
people,  it  is  piled  into  long  heaps  or  ridges,  and  previous  to  its  being 
removed  from  the  jungle  to  his  own  house,  he  deems  it  necessary  to 
propitiate  the  goddess  Bhav^ni.  Accordingly,  a  coarse  green  sdrhi,  a 
cAo/t,  some  glass  bangles,  a  small -toothed  comb,  and  a  string  of  beads 
are  placed  on  one  of  the  heaps  of  kat ;  then  some  turmeric,  red  pig- 
ment, a  casket  or  small  box  and  comb  (snt^r  IT^),  red  lead,  a 
cocoanut,  and  frankincense  are  placed  near  the  sdrhi,  after  which  a 
sheep  and  fowl  are  sacrificed  at  the  shrine. 

It  ia  said  that  the  merchant  reckons  that  he  receives  about  ten 
seers*  of  the  kdt  for  the  rupee.  {Major  A,  Mackintosh,  Trans. 
Bom.  Geograph,  Sue,,  i.,  p.  331,  1838.) 

Cedsalpinia  Sappan. 

Schreder,  in  the  Berichte  der  Deutschen  Chemischen  Gesellschaft, 
1872,  512,  and  1879,  50G,  has  shown  that  Sappanln^  the  crys- 
talline colouring  matter  of  Sappan-wood,  is  not  identical  with 
Brasilin. 

Alhagi  oamelorum. 

Aitchison  {Notes  on  Prod,  of  W,  Afyhanistan  and  N.-E,  Persia, 
p.  8)  says : — "  After  all  other  shrubs  and  plants  have  dried  up  owing 
to  the  autumnal  hot  winds,  this  still  remains  of  a  vivid  gi-een,  and 
is  eagerly  sought  for  as  fodder  by  camels,  donkeys,  and  goats. 
During  certain  seasons,  and  in  special  districts,  when  its  fruit  is 
beginning  to  ripen,  the  whole  shrub  becomes  covered  with  tears  of 
glass -like  beads,  the  largest  the  size  of  a  pea ;  this  is  the  Manna 
produced  on  this  shrub,  called  in  these  parts  tar-anjabin,  which  is 
very  extensively  collected,  both  for  local  consumption  and 
exportation.'* 


•  The  full  aeor  of  eighty  rupvca*  weight,  2  ll«. 
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The  ground-nut  oil  trade  in  Pondicherry. 

The  gi'ound-nut  oil  trado  of  Poudicherry  has  increased  enormouslj 
during  the  last  few  years :  twenty  years  ago  the  total  quantity 
exported  amounted  to  only  1,403  ca^ks,  the  whole  of  which  was 
taken  by  Mauritius  and  Reunion  ;  during  the  twelve  months  ending 
31st  December  1890,  the  total  shipment  rose  to  18,485  casks,  7,50^ 
being  congigned  to  Rangoon  and  Mouln>ein ;  large  quantities  w^ere 
also  taken  by  Calcutta,  Coconada,  Singapore^  and  Penang.  The  oil 
trade  with  Burmah,  which  scarcely  existed  eighft  years  ago,  has 
now  risen  to  a  steady  demand  for  about  700  candies  a  month. 
The  oil  is  put  up  in  English  beer  hogsheads  holding  440  lb*,  each, 
and  in  Cochin  oil  casks  containing  550  lbs.  each.  The  tabidatcd 
tables  given  below  show  the  total  shipments,  and  the  highest, 
lowest,  and  average  prices  for  certain  given  periods.  The  ground- 
nut kernels  are  crushed  exclusively  by  the  ancient  wooden  presses 
of  exactly  the  same  pattern  which  have  been  used  for  several 
centuries;  about  1/20 'J  of  these  mills  are  employed  in  crushing  the 
keiTield — 800  at  Vilvauur,  a  village  in  the  Villapiuram  taluq, 
eighteen  miles  west  of  Poudicherry,  and  400  in  Pondicherry  and  the 
neighbouring  communes :  the  trade  is  entirely  in  the  hands  of  native 
operators,  who  buy  and  crush  the  nuts,  and  ship  and  sell  the  oil 
without  the  intervention  of  any  European  agency.  A  company 
was  started  at  Pondicherry  a  few  years  back  for  erecting  and  work- 
ing a  huilerie  to  be  worked  by  steam  power,  and  in  due  time  the 
mill  commenced  cnishing,  but  the  results  were  unfavourable,  the 
cost  of  working  and  of  the  raw  material  being  largely  in  excess  of 
the  vahie  of  the  oil  produced ;  after  persevering  for  upwards  of  two 
years,  company  No.  1  decided  to  close  up  the  concern  by  liquidation ; 
but  for  some  time  no  purchaser  co\ild  be  found,  and  it  was  therefore 
resjolved  to  sell  off  the  property  by  public  auction,  but  **  bidders/' 
were  not  forthcoming,  and  as  a  last  expedient  the  factory  en  bloc 
was  transferred  to  a  small  party  composed  of  original  shareholders, 
for  a  mere  song.  This  company  No.  2  soon  came  to  grief,  and 
finding  the  losses  on  working  to  be  more  than  they  cared  to  bear, 
the  mill  was  again  closed  and  advertised  for  sale.  After  a  con- 
sid(irable  delay  a  Calcutta  firm  bought  the  property,  anl  having 
made  various  improvements  in  the  machinery,  set  vigorously  to 
work  at  crushing,  but  with  no  better  result  than  that  obtained  by 
conipjiuies  Nos.  1  and  2 ;  aud  the  factory  was   again  closed    for  the 
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tliird  time  in  about  as  many  year?,  and  company  No.  3  retired.    And 
now  the  end  of  Pondichcrry  huilerie  has  come,  and  the  machinery  is 
'  being   taken   down   and  conveyed  to   Bangalore,    where    it  is  to  be 

i-e-erected  and  worked  for  cnishing  ground-nut  kernels  :   Bangalore 
lias  already  one   steam  oil  mill,    and  it  has  to  be   seen  whether   two 
'  can  be  made  to  pay.     The   complete  fjiilure  of  the   several  attempts 

'  made   to   work   the   Pondichcrry   factory   is   attributed  to   various 

causes,  of  which  the  following  are  the  chief  :—/"'*> .s7,  the  inefficiency 
of  the  machinery   generally,  and  of  the   engine  and   boiler  in   parti- 
cular,   which  caused  an  extravagant   consumptiou    of  fuel  to   obtain 
'  minimum    results  ;  second^    the    absence    of    a    practical    engineer 

thoroughly  acquainted  with  oil  crushing  machinery;  third,   the  want 
'  of  a  sufficient  working  capital  so  as  to  purchase   the  raw   material, 

fuel  &c.,  in  advance,  when  prices  were  low;  smd  fourih,  tlie  want  of 
unanimity  among  the  owners.  The  results,  however,  were  so  far 
valuable,  that  they  demonstrated  tlie  fact  that  the  crushing  of 
ground-nut  kernels  by  improved  sjcam  machinery  of  a  modern  type 
'  would  yield  large  profits,  provided  it  was  efficiently   supervised  and 

'  economically  worked :  it  was  found   that   the  out  turn    from    steam 

crushing  was   nearly  4  per  cent,    greater  than   wliat  was  obtained 
'  from   native   presses,    while   the  quality   of   the  oil   was   so  much 

'  superior   that  it  fetched  fully    3A  per  cent,  more  in  the   Burmah, 

'■  Singapore,  and  Indian  markets.     The  export  of  the    ground-nut  oil 

t  trade  developed  only  about  1875,  when  9,150    casks  were  shipped, 

5  including    1,581  to  Bordeaux,    1,030  to   Marseilles,  572  to  London, 

J  207  to  Havre,  and2i'0to  Martinique;  but  the  trade   with   Europe 

5  stopped  when    Marseilles   began    crushing   on  a   largo    scale,    and 

during   the  last   twelve   years   there   have   been   no    transactions. 
\  The  use  of  the   oil  for   cuisine   purposes   is   extending   every   year, 

i  especially    among    all   classes   of   Indians,    and   particularly    with 

I  Indian  emigrants  working  in  foreign  countries.     The    12.000   casks 

.  shipped   yearly  to  Burmah  and  Mauritius  are  consumed   chiefly  by 

I  Indians,  and  it  is  likely  that  Natal  and  other  places  where  Indian 

1  labour  is  employed  will  presently  become  large  consumers.     Ground- 

nut oil  is  not  much  used  by  Europeans,  as  the  taste  of  the  kernel  is 
I  rather  strong,  unless  properly  manipulated  ;  many  native  cooks,  liow- 

f  ever,  clarify  it  so  thoroughly  that  it  is  rendered  tasteless,  and  equal, 

if  not  superior,  to  ordinary  olive  and  salad  oils.     The  process  is   a 
very  simple  one,  but  great  care  and  judgment  are  necessary  to  insure 
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success :  if  the  clarifying  secret  were  better  known,  the  oil  would,  no 
doubt,  to  a  large  extent,  take  the  place  of  ghee ;  it  is  much  better  for 
cooking  purposes,  far  cheaper,  and  more  readily  transported,  while 
it  cannot  be  easily  adulterated.  The  consumption  of  the  huile 
d^arachides  seems  to  follow  on  the  track  of  Indian  emigrants  :  in  1880 
there  were  but  very  few  Indians  settled  in  Singapore,  Penang,  &c., 
and  in  that  year  the  expoi*t  of  ground-nut  oil  amounted  to  only  10 
casks;  in  1890  the  shipments  to  these  twopoits  amounted  approxi- 
matively  to  1,800  candies.  The  future  of  the  export  oil  trade  seems  to 
wear  a  decidedly  bright  appearance,  and  there  is  no  apparent  reason 
why  the  development  of  the  last  few  years  should  not  continue  a* 
the  same  ratio  for  at  least  some  years  to  come.  The  value  of  the 
traffic  to  Pondicherry  is  very  great :  besides  the  labour  required  to 
work  the  native  mills,  employment  is  given  to  a  large  number  of 
coopers  and  others  in  preparing  and  shipping  the  casks.  The 
following  statement  shows  the  total  number  of  casks  exported  for 
the  periods  named  below  :— 

Number  of  casks  1835.  188G.         1887.        1838.        1889        1890. 

exported    10,403     10/255     17,727    16,093    19,365    18,485 

It  will  be  seen  by  the  above  that  the  shipments  during  the  last  four 
years  have  not  materially  changed ;  the  period  of  1889  was  excep- 
tional, the  ground-nut  crop  being  unusually  large,  and  the  prices 
generally  low. 

The  statement  given  below  exhibits  the  highest,  lowest,  and 
average  rates,  per  French  candy  of  529  lbs.  English,  during  the 
several  years  mentioned  :  — 


1875. 

1880. 

1885. 

1890. 

Rs.  a. 

Rs.    a. 

Rs.    a. 

Rs.  a. 

49     0 

70     0 

67     0 

86     0 

32  12 

51  14 

52     0 

55    0 

40     3 

59     8 

55  14 

62    4 

Highest  quotations  per  candy  , 
Lowest  per  candy 
Average       do. 

The  exceptional  low  prices  for  1875  are  accounted  for  by  the  un- 
expected heavy  crop  of  kernels,  which  was  greatly  in  excess  of  the 
foreign  demand,  which  caused  the  rates  to  rule  low,  and  to  offer 
unusually  good  advantages  to  local  crushers.  (Times  of  India^ 
March  31st,  1891.) 

Pondicherry,  27^A  April  1893. — The  number  of  casks  exported 
in  18U2  was  the  lowest  since  1887,  in  which  year  the  puixshases  for 
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Upper  Burma  first  commenced.  The  high  price  of  kernels  through- 
out the  season  was  no  doubt  the  main  cause  of  the  falling  off,  but  it 
is  noticeable  that  there  was  a  considerable  decrease  in  1891,  when 
both  nuts  and  oil  were  comparatively  cheap.  The  average  number 
of  casks  shipped  yearly  from  1887  to  1890,  both  inclusive,  was  18,068, 
as  compared  with  15,390  for  1891  and  1892,  The  average  quota- 
tions of  the  oil,  for  the  same  periods,  were  Rs.  69  and  Rs.  70, 
respectively,  per  French  candy  of  529  lbs.  The  trade  with  Calcutta, 
the  Straits  and  Coast  ports  shows  no  signs  of  improvement,  while 
Mauritius  and  Bourbon  figures  remain  pretty  much  the  same  as  in 
former  years.  The  ground-nut  oil  trade — at  least  so  far  as  its  con- 
sumption is  concerned — ^is  an  enigma.  In  Bourbon  and  Penang, 
where  Indians  monopolise  the  labour  markets,  very  little  of  this 
generally  indispensable  culinary  article  is  used,  while  in  both  Upper 
and  Lower  Burma  the  consumption  is  enormous,  although  the  Indian 
population  is,  comparatively,  very  much  less  than  it  is  in  the  former 
colonies.  We  must  assume  that  the  native  Burmese  is  the  better 
customer  of  the  two.  The  price  of  the  oil  has  risen  in  greater  pro- 
portion than  that  of  ground-nuts.  In  1875  the  highest  quotation 
was  Rs.  49  per  candy  and  the  lowest  Rs.  32-12-0,  when  in  1892 
the  rates  were  Rs.  86-8-0  and  Rs.  69,  respectively.  As  in  the  case 
of  the  kernels — which  are  grown  almost  exclusively  on  British  soil — 
the  great  bulk  of  the  ground-nut  oil  shipped  at  Pondicherry  is 
manufactured  in  English  territory,  the  village  of  Valavanur,  a 
station  on  the  Pondicherry-Villapuram  Railway,  supplying  the 
greater  part.  The  trade  is  entirely  in  the  hands  of  native  operators. 
The  approximate  value  of  last  year's  shipments  may  be  taken  at  1 1 J 
lakhs  of  rupees.  For  the  current  year  the  prospects  are,  so  far, 
encouraging.  In  spite  of  the  high  prices  of  the  kernels,  the  ship- 
ments  from  the  1st  January  to  the  31st  March  amounted  to  3,928 
casks,  as  compared  with  an  average  of  3,888  casks  for  the  same  period 
during  the  preceding  four  years.  The  average  price  was  Rs.  73,140 
per  candy,  the  highest  Rs.  79-8-0,  and  the  lowest  Rs.  65-80,  against 
Rs.  67-5-0,  Rs.  83-8-0,  and  Rs.  58-12-0,  respectively.  {Madras 
Mail,) 

Crotalaria  panioulata. 
Dr.  Mootoosawmy,  in  March  1890,  sent  a  specimen  of  this  plant 
for  identification.     It  is  used  as  a  fish  poison  in  Tanjore  and  other 
places  in    Southern    India,    and   is   known   by    the  Tamil   name 
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Valithe''pundu.  An  alcoholic  extract  of  the  plant  had  a  strong 
odour  of  henbane,  and  contained  a  soft  resin,  a  tannin,  and  an 
alkaloid,  the  latter  being  the  active  principle.     (D.//.) 

Crotalaria  retusa,  Linn.  Bot,  Mag.,  t.  2.361  ;  Rhecde,  Hort.MaU,  ijr.,  I.  25. 

Greshoff  {Med,  uit,  S'' lands  Plants  vii.,  p.  31)  has  shown  that  the 
leaves  of  this  common  plant,  the  Bil-jhanjhan  of  Bengal,  the  Ghagri 
of  Bombay,  and  Potn-galli-gista  of  Southern  India,  contain  a  con- 
siderable quantity  of  indican  ;  and  that  the  seeds  contain  an  alkaloid 
which  is  a  strong  poison,  and  is  probably  closely  related  to  the  poison- 
ous alkaloids  of  Cytisus,  Ulex,  Spartium,  and  Lupinus. 

The  same  base  was  found  in  larger  quantity  in  the  seeds  of 
C.  striata,  DO.  Bat.  Mag.,  t.  3200 ;  Reich.  Icon.  Exot.,  t.  232. 

Millettia  atropuppurea,  Bent.  JTaU.  n  As.  Rar.,  i.  78. 

GreshofE  {Med.  uii.  S'* lands  Plant,,  vii.,  p.  33)  has  shown  that  the 
seeds  contain  a  glucoside  similar  to,  if  not  identical  with,  saponin. 
The  plant  is  employed  as  a  fish  poison  in  the  Dutch  East  Indies  ; 
it  is  also  a  native  of  Martaban,  Tenasserim,  Malacca,  and  Penan  g. 

Pithecolobium  bigeminum,  Mart, 

According  to  Greshoff,  the  bark  contains  0*8  per  cent,  of  a  non- 
volatile, amorphous  alkaloid,  which  forms  crystalline  salts,  and 
separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalies  to  solu- 
tions of  the  latter.  With  ICO  parts  of  water,  it  forms  a  turbid 
liquid,  which  on  warming  assumes  the  appearance  of  milk,  but 
becomes  clear  on  the  addition  of  an  acid.  The  solutions  have  a 
burning  taste,  and  give  the  usual  alkaloid  reactions.  It  has  a  strong 
corrosive  action  on  the  skin,  and  is  fatal  to  fish  in  a  dilution  of 
1 :  400,000.  The  same  compound  appears  also  to  occur  in  P.  Saman, 
Bcnth,     {Meded.  uit  S'kinds  Plant.,  vii.,  p.  38.) 

Derrls  elliptica,  Benth.  Wight,  Ic.  t.  420. 

The  roots  of  this  handsome  climbing  shrub,  according  to  the 
Kew  Report  of  1877,  afford  a  useful  insecticide  for  agricultural 
purposes,  and  are  also  iised  to  kill  fish.  The  Malays  are  said  to  uso 
tho  bark  as  one  of  the  ingredients  of  their  arrow  poison. 
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AccordingtoGr8Bhoff(3/^(/<?i,  tat,  S' lands  Plant.,  vii.,  p.  12)  it  has 
a  powerfully  poisonous  action  on  fish,  a  decoction  of  the  roots  being 
fatal  even  when  diluted  with  300,000  parts  of  water.  The  only  active 
constituent  isolated  is  a  resinous  substance  termed  derrid,  wbict 
does  not  contain  nitrogen,  and  is  not  a  glucoside ;  it  readily  dissolves 
in  alcohol,  ether,  chloroform,  and  amyl  alcohol,  but  is  very  spar- 
ingly soluble  in  water  and  potash  solution.  On  fusion  with  potash, 
it  yields  salicylic  and  protocatechuic  acids.  It  occurs  almost  entirely 
in  the  cortex  of  the  root,  but  has  not  yet  been  obtained  pure.  Its 
alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 
taste,  causing  a  partial  insensibility  of  the  tongue,  which  remains 
for  hours.  A  solution  of  1  part  in  5  millions  is  almost  instantly 
fatal  to  fish.  A  very  similar  compound  is  found  in  the  seeds  of 
Pachyrhizus  angulatus^  Rich.,  a  decoction  of  which  is  quickly  fatal  in 
a  dilution  of  1 :  125, 000.  It  is  probably  identical  with  derrid,  but 
until  this  has  been  experimentally  proved  it  may  be  distinguished 
as  Pachyrhizid,  It  is  very  readily  prepared  from  PachyrhizuSy  which 
occurs  in  all  tropical  countries,  as  the  tannin  compounds,  usually  so 
difficult  to  sepai'ate,  are  not  found  in  this  plant.  The  seeds  also 
contain  a  non- poisonous,  crystalline  compound,  which  is  readily 
soluble  in  alcohol,  and  has  at  30^  the  consistence  of  butter. 

Sophora  tomentoBa,  Zinn, 

The  plant  formerly  renowned  as  a  medicine  ("  Anticholerica  Rum^ 
phii " )  contains  a  poisonous  alkaloid,  soluble  in  ether,  which  is 
contained  in  largest  quantity  in  the  seeds.  A  small  quantity  of  this 
substance,  received  by  Professor  Plugge  as  a  thick  red -brown  fluid, 
when  tested  physiologically,  gave  results  indicating  the  probability 
that  it  is  identical  with  cytisine,  the  alkaloid  of  laburnum  seeds,  and 
this  probability  was  strengthened  by  the  results  of  such  chemical 
and  spectroscopical  tests  as  were  possible  with  the  small  quantity  of 
material  available  (^Archiv.  d.  Pharm.y  ccxxix.,  561).  Alkaloids  have 
previously  been  found  in  S,  speciosa  and  S,  angustifoliay  but  have 
not  been  closely  investigated. 

Abrin. 

P.  Ehrlich  (Deutsche  Med.  lVohenschr(f(,  1891,  No.  U)  com- 
pares the  toxic  properties  of  Abrin  with  those  of  Ricin.  Injected 
liypodermically,  he  finds  abrin  (Merck's)  to  be  only  half  ad  poisonous 
as  ricin ;  taken  internally,  it  is  still  less  active. 
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Subcutaneous  injections  in  mice  seldom  produce  the  necrosis  so  com- 
monly observed  when  ricin  is  injected,  but  invariably  cause  epilation 
at  the  seat  of  the  injection.  On  the  other  hand,  the  action  of  abrin 
upon  the  conjunctiva  is  much  more  powerful  than  that  of  ricin.  Ehrlich 
has  succeeded  in  producing  an  immunity  to  the  action  of  abrin 
similar  to  that  obtained  with  ricin  (of.  Vol.  III.,  p.  305).  Animals 
thus  rendered  refractory  present  a  general  and  local  immunity  to 
the  action  of  the  poison  ;  they  bear  without  injui'y  doses  four  times 
as  large  as  those  which  would  prove  fatal  to  an  unprotected  animal, 
whether  administered  internally  or  injected  beneath  the  skin.  Abso- 
lute immunity  of  the  conjunctiva  to  the  action  of  abrin  may  be 
obtained  by  its  internal  administration  for  several  weeks.  From 
these  facts  the  author  concludes  that  a  substance,  which  he  calls 
anti- abrin,  is  developed  in  the  blood  which  completely  counteracts 
the  action  of  the  poison. 

Immunity  to  the  action  of  abrin  affords  no  protection  against  the 
action  of  ricin,  nor  does  the  administration  of  ricin  lessen  the  ac- 
tivity of  abrin;  a  rabbit  whose  conjunctiva  had  been  rendered  insus- 
ceptible to  the  application  of  solid  ricin  suffered  from  an  intense 
conjunctivitis  when  a  solution  of  1 :  10000  of  abrin  was  applied  to 
the  part. 

KOSACE^. 
Otto  of  Boses* 
The  results  of  the  investigations  on  Rose  Oil,  which  have  been 
carried  on  for  a  long  time  in  the  Pharmaceutical  Institute  of  Breslau 
University,  have  been  published  by  U.  Eckart  (  Arehiv.  der 
Pharmacte,  229  [1891],  355).  A  body  C^®H"0,  which  is  called 
"  Rhodinol,"  forms  the  chief  constituent  of  both  Oerman  and  Turkish 
otto ;  it  boils  at  216°— 217°,  and  shows  all  the  reactions  of  an  alcohol. 
With  acetic  or  benzoic  anhydride  it  forms  esters,  which,  however^ 
during  distillation,  dissociate  again  into  their  constituents.  By  treat- 
ment with  halogen  hydro-acids,  Rhodinol  chloride  0*®H*'C1,  Rho- 
dinol  iodide  O^'^H^'I,  and  so  on,  are  obtained.  Oxidation  with  potaa- 
sium  bichromate  and  sulphuric  acid  converts  Rhodinol  into  an  alde- 
hyde, which  the  author  calls  "  Rhodinal "  and  which  is  believed  to  be 
identical  with  Citral.  By  phosphoric  anhydride  Rhodinal  is  trans- 
formed  in  Dipentene  in  abstracting  a  molecule  of  water.  (^Ber,  von 
Schimmel  Sf  Co.,  Oct.,  1891.) 
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COMBRETACEiE. 
Myrobalans. 

O.  Zoelf ell  (ilrcA,  der  Pharm.,  1891,  123—160)  states  that 
the  tannin  of  myrobalans  is  a  mixture  of  two  tannins,  one  of  which 
is  the  glucoside  of  gallic  acid,  yielding  upon  hydrolysis  gallic  acid 
and  sugar  (dextrose) ;  the  other  tannin  present  is  a  tannic  acid 
proper  of  the  formula  C^°H*'0*®, which  at  100°  0.  loses  two  molecules 
of  water.  The  anhydrous  acid  C^*H*'0'  is  called  eUagic  acid  (the 
formula  of  which  is  generally  given  as  C**H^O*) ;  the  hydrated 
acid  C*°H**0^*'  is  called  ellaggenic  acid ;  the  latter  forms  a  penta- 
acetyl  derivative,  indicating  five  and  four  hydroxyl  groups,  respec- 
tively, in  the  acids.  The  tannins  were  separated  by  fractional 
precipitation  with  lead  acetate,  subsequently  purified  by  precipitation 
with  sodium  chloride  and  solution  in  acetic  ether. 

Terminalia  chebuls. 

Mr.  A,  Campbell  Stark  submitted  a  paper  on  the  "  Preliminary 
Proximate  Analysis  of  a  sample  of  commercial  Myrobalans  "  to  the 
Pharmaceutical  Conference,  August,  1892. 

A  finely  powdered  and  well-mixed  sample  yielded  7*05  per  cent, 
of  moisture  and  2*3  per  cent,  of  ash — 

retroleumEtherExtract.../!^****^"^^^  -      f^ 

I  Wax '428 

r Gallic  acid      3-02 

_  ,        ,  „  .      .  Tannin  1*80 

Ethereal  Extract J^  ,  ^. 

J  Green  resm     '64 

l^Brown  resin '97 

r  Tannin  18-80 

Alcoholic  Extract <  Bitter  principle         ...     1'9 

I  Glucose  1-13 

Saccharose      1*25 

Phlobaphane...  ...       '86 

Colouring  matter       ...       *35 
Pale  green  substance  ...      '71 

Aqueous  Extract  •         ...     5*10 

The  soft  green  resin  found  in  the  ethereal  extract  is  presumably  the 
"  Myrobalamine "  of  Dr.  Apery.  The  tannin  was  estimated  in  the 
aqueous  solution  of  the  alcohoUc  extract  by  means  of  copper  acetate, 
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including  that  also  found  in  the  ether  extract :  it  amounted  to  20*6 
per  cent.,  a  lower  percentage  than  that  quoted  by  other  investigators, 
who  give  the  average  of  tannin  in  myrobalan  from  20  to  40  per  cent. 

Terminalia  belerioa,  Boxb. 

We  have  made  the  following  experiments  with  the  seeds  of  the 
large-fruited  variety  of  this  tree  (see  Vol.  II.,  p.  6,  et  seq,)  :— 9*5 
grams  of  the  kernels,  equal  to  22  in  number,  pulped  with  raw  meat 
were  eaten  by  a  fasting  cat  at  11-40  A.ic.  At  2-30  p.m.  the  animal 
vomited  several  times,  ejecting  a  number  of  worms  and  some  fluid, 
but  no. meat.  4  p.m.  vomited  bile- stained,  frothy  fluid,  looks  some- 
what distressed.  No  other  symptoms  were  noticed,  and  on  the 
following  morning  the  cat  was  in  its  normal  state. 

Our  experiments  thus  appear  to  indicate  the  absence  of  any 
nai'cotic  principle,  but  a  substance  which  possesses  emetic  properties 
is  probably  present. 

MYRTAOEJE. 
Clove  Culture  in  Zanzibar.* 

Zanzibar  is  noted  for  being  the  principal  source  of  the  world's 
supply  of  cloves,  and  a  report  on  the  cultivation  of  this  article  of 
domestic  economy  may  prove  of  interest. 

When  speaking  of  Zanzibar,  we  include  the  islands  of  Zanzibar 
and  Pemba,  three-fourths  of  the  entire  crop  of  cloves  being  produced 
in  Pemba.  Those  grown  on  the  island  of  Zanzibar  are  reckoned  of 
superior  quality  and  command  the  better  price,  but  this  is  probably 
due  to  the  fact  that  the  owners  reside  here,  and  can  thus  give  their 
affairs  tlie  benefit  of  direct  supervision. 

Certainly  the  conditions  for  their  successful  cultivation  are  most 
favourable  at  Pemba,  where  the  rainfall  exceeds  that  of  2janzibar,  but 
the  management  being  left  to  careless  overseers,  the  result  is  the 
cloves  are  imperfectly  cured  and  (but  little  care  being  observed  in 
handling)  are  frequently  marketed  in  an  inferior  condition. 

The  clove  tree  was  first  introduced  into  this  country  by  the  then 
Sultan,  Seyed  Said  bin  Sultan,  about  the  year  1830,  since  which 
time  its  cultivation  has  gradually  extended,  until  it  is  now  tlie  chief 
industry  of  the  islands. 

*Keport  of    Consul    Pratt.    Reprinted  from  the    0»V,    J*aint,    atid    Lrng 
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The  industry  received  a  check  in  1872,  the  date  of  the  great 
hurricane.  At  least  nine-tenths  of  the  trees  were  destroyed  at  that 
time,  so  the  larger  part  of  those  now  standing  are  of  new  growth. 

A  peculiarity  of  the  clove  tree  is  that  every  part  is  aromatic,  but 
the  greatest  strength  is  found  in  the  bud,  which  is  the  ''clove  "  of 
commerce.  The  finest  quality  of  cloves  are  dark  brown  in  colour, 
with  full,  perfect  heads,  free  from  moisture. 

In  the  cultivation  of  the  clove,  the  first  thing  to  be  done  is  the 
starting  of  the  shoot.  The  seeds  are  planted  in  long  trenches  and 
are  kept  well  watered  until  after  sprouting.  In  the  course  of  forty 
days  the  shoots  appear  above  ground.  They  are  carefully  watered 
and  looked  after  for  the  space  of  two  years,  when  they  should  be 
about  3  feet  in  height.  They  are  then  transplanted,  beiug  set  about 
30  feet  apart,  and  are  kept  watered  till  they  become  well  rooted. 
From  this  time  on  the  young  trees  require  only  ordinary  care,  though 
the  best  results  are  obtained  when  the  ground  about  the  trees  is  well 
worked  over  and  kept  free  from  weeds. 

The  growth  of  the  tree  is  very  slow,  and  five  or  six  years  are 
required  for  it  to  come  into  bearing,  at  which  time  it  is  about  tho 
size  of  an  ordinary  pear-tree,  and  is  usually  very  shapely.  It  is  a 
pretty  sight  to  see  a  young  plantation  just  coming  into  bearing. 
The  leaves,  of  various  shades  of  green  tinged  with  red,  serve  to  set 
off  the  clusters  of  dull-red  clove  buds. 

As  soon  as  the  buds  are  fully  formed  and  assume  this  reddish  colour, 
the  harvesting  commences,  and  is  prosecuted  for  fully  six  months  at 
intervals,  since  the  buds  do  not  form  simultaneously,  but  at  odd 
times  throughout  the  whole  period.  The  Hmbs  of  the  tree  being 
very,  brittle,  a  peculiar  four-sided  ladder  is  brought  into  requisition, 
and  the  harvesting  proceeds  apace. 

As  fast  as  collected,  the  buds  are  spread  out  in  the  sun,  until  they 
assume  a  brownish  colour,  when  they  are  put  in  the  storehouse  and 
ai'e  ready  for  market. 

A  ten -year-old  plantation  should  produce  an  average  of  20  pounds 
of  cloves  to  a  tree.  Trees  of  twenty  years  frequently  produce 
upwards  of  100  pounds  each. 

The  present  season,  commencing  with  July,  1889,  is  very  favour* 
able,  and  the  crop  will  exceed  that  of  any  previous  season.  It  will, 
in  all  probability,  amount  to  13,000,000  pounds,  averaging  a  local 
value  of  10  cents  per  pound. 
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The  Sultan  derives  no  inconsiderable  portion  of  his  revenue  from 
this  source,  since  the  duty  is  levied  at  30  per  cent,  ad  valorem,  thus 
placing  to  the  Sultan's  credit  for  the  present  year  nearly,  if  not 
quite,  $400,000. 

Besides  the  clove  buds,  the  stems  are  also  gathered,  and  form  an 
article  of  commerce,  commanding  about  one -fifth  of  the  price  of 
cloves  and  having  about  the  same  percentage  of  strength.  To  this 
circumstance  is  due  the  fact  that  ground  clove  can  frequently  be 
purchased  in  the  market  at  a  lower  price  than  whole  cloves. 

For  the  past  fifteen  years  the  cultivation  of  cloves  has  been  the 
chief  occupation  of  the  Arab  planters,  and  has  always  netted  good 
returns.  It  seems  probable  that  it  will  continue  to  be  a  profitable 
crop,  since  the  consumption  of  the  article  appears  to  keep  pace  with 
the  inevitable  increase  of  production. 

Up  to  the  present  time  the  plantations  have  been  worked  with 
slave  labour  at  comparatively  small  expense  ;  but' with  stoppage  of 
slave  supplies  from  the  mainland,  great  difficulty  will  be  experienced 
by  the  planters  during  harvest  time.  One  result  will  be  an  increase 
in  expenses ;  but  what  the  planters  have  most  to  fear  is  that  the 
curtailment  of  the  labour-supply  will  entail  a  direct  loss  by  rendering 
it  impossible  to  harvest  the  crop  until  after  it  has  blossomed,  when 
it  would  be  unfit  for  the  uses  of  commerce. 

Oil  of  Cloves. 

The  value  of  this  oil  depending  upon  the  quantity  of  eugenol 
present,  H.  Thoms  proposes  the  following  method  of  assay,  depend- 
ing upon  the  formation  of  benzoyl-eugenol  (see  Am,  Jour.  Pharm,, 
1891,  406) :  5  gms.  of  the  oil,  20  gms.  solution  of  sodium  hydrate 
(15  per  cent.),  and  6  gms.  benzoyl  chloride  are  placed  in  a  tared 
beaker  of  150  cc.  capacity  and  thoroughly  mixed,  this  causing  the 
mixture  to  become  quite  hot ;  after  cooling  50  cc.  water  are '  added 
and  heat  applied  until  the  crystalline  mass  melts,  and  again  allowed 
to  become  cold ;  the  clear  liquid  is  run  through  a  weighed  filter  (dried 
at  lOPC),  and  the  same  operation  of  washing  the  crystals  repeated 
twice  with  50  cc.  water.  To  remove  the  sesqui-terpene,  which  may 
contaminate  the  benzoyl-eugenol,  the  crystals  have  to  be  washed 
with  alcohol ;  this  is  effected  by  adding  to  the  still  moist  crystalline 
mass  in  the  beaker  25  cc.  alcohol  of  90  per  cent.,  warming  until 
solution  is  efiEected,  rotating  the  solution  until  the  crystals  begin  to 
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separate  again,  then  allowing  the  contents  of  the  beaker  to  cool  to 
7°  C. ;  transferring  to  the  weighed  filter  and  washing  with  a  little 
90  per  cent,  alcohol  until  the  filtrate  measures  25  cc. ;  the  filter  with 
contents  is  then  at  once  transferred  to  the  beaker,  dried  at  101°  0.  and 
weighed.  To  the  weight  of  the  benzoyl-eugenol  must  be  added  0'5d0 
gm.,  the  amount  soluble  in  25  ec,  90  per  cent,  alcohol ;  this  weight 
multiplied  by  164  (the  molecular  weight  of  eugenol)  and  divided  by  268 
(the  molecular  weight  of  benzoyl-eugenol)  gives  the  amount  of 
eugenol  in  6  gms.  oil ;  for  the  percentage  multiply  again  by  twenty. 
An  examination  of  sixteen  samples  showed  the  eugenol  to  vary 
from  70*87  per  cent,  to  90*64  per  cent. ;  the  oil  distilled  from  the 
stems  was  found  (contrary  to  expectations)  to  contain  a  high  percent- 
age of  eugenol,  83 — 85  per  cent. ;  the  specific  gravity  of  the  oil  was 
not  found  to  agree  with  the  percentage  of  eugenol  as  the  following 
show:  1-059  =  83*2  per  cent. ;  1065  =  8089  per  cent.;  l-065  =  82-77 
per  cent. ;  1-0615=84-10  percent. ;  1-0655  =  90'64  per  cent. ;  l'06l=: 
81-18;  this  led  to  the  belief  that  there  must  be  a  thii'd  constituent 
present  in  the  oil,  for  if  there  were  only  eugenol  and  sesqui- terpen  e 
the  specific  gravity  should  vary  in  accordance  with  the  percentage  of 
eugenol.  {Pharm,  Ceniralhalle,  1891,  589.  Am,  Journ,  Pharm.j 
Jan.,  1892.) 

PASSIFLOBEiE. 

Carpaine,  the  alkaloid  in  the  leaves  of  Carica  Papaya. 

A  new  alkaloid  has  recently  been  detected  in  papaw  leaves  by 
M.  Greshoff,  of  the  Chemico -Pharmacological  Laboratory  at  Buiten- 
zorg  in  Java.  It  was  obtained  by  digesting  the  powdered  leaves  in 
spirit  acidulated  with  acetic  acid,  removing  the  spirit  by  distillation,  and 
treating  the  resulting  extract  with  water  so  as  to  leave  behind  resin 
and  chlorophyll.  The  aqueous  solution  was  then  shaken  repeatedly 
with  ether,  and  carbonate  of  soda  was  added  until  an  alkaline  reaction 
was  evident.  The  precipitate  thus  obtained  was  readily  soluble  in 
ether,  and  on  evaporation  of  the  ether  the  •*  carpaine  "  was  obtained 
in  colourless  rosettes  of  crystals  to  the  extent  of  about  0*25  per  cent, 
of  the  leaves  employed.  Although  the  freshly  pecipitated  alkaloid 
is  readily  soluble  in  ether,  when  once  crystallized  it  redissolves'  but 
slowly,  so  that  the  crystals  can  be  purified  and  rendered  perfectly 
white  by  washing  with  a  little  ether,  but  the  percentage  obtained  is 
thus  reduced  to  0*15  per  cent.    On  a  large  scale  the  lime  and 


158  APPENDIX* 

petroleum  method  gives  very  good  results,  about  0*19  per  cent.,  and 
would  probably  be  preferred  on  the  score  of  expense.  Comparative 
experiments  made  on  the  young  and  old  leaves  freed  from  the  stalks 
show  that  the  old  leaves  afford  when  dried  0*072  per  cent,  of  the 
alkaloid,  the  young  leaves  0'25  per  cent.,  and  that  on  an  average  a 
papaw  plant  can  be  calculated  to  afford  30  grams  of  the  alkaloid  per 
year  from  the  leaves.  The  hydi-ochlorate  of  carpaine,  which  contains 
'about  82  per  cent,  of  the  pure  alkaloid,  is  freely  soluble  in  water.  As 
yet  comparatively  little  is  known  of  the  physiological  action  of  the 
alkaloid.  It  appears,  however,  to  act  more  especially  upon  the  heart, 
^lowing  its  action.  The  lethal  dose  for  a  fowl  of  500  grams  weight 
was  found  to  be  about  200  milligrams.  In  a  fowl  of  350  grams 
weight  no  poisonous  symptoms  were  produced  with  50  milligrams  of 
the  alkaloid  ;  with  100  milligrams  symptoms  of  poisoning  occurred  in 
ten  minutes  after  injection  into  the  breast  muscles,  but  after  twenty - 
five  minutes  the  animal  recovered  its  normal  condition.  The  bird 
lay  on  its  side  and  breathed  deeply  in  a  jerky  manner,  and  showed 
slight  convulsive  movement  of  the  whole  body,  but  no  irritability 
was  noticed.  Further  observations  are  necessary  to  determine  the 
usefulness  or  otherwise  of  the  alkaloid  in  medicine  ;  should  it  prove 
of  utility,  there  can  be  no  difficulty  in  obtaining  it  in  almost 
unlimited  quantity  and  in  a  definite  crystalline  condition.  The 
alkaloid  is  easily  precipitated  from  its  solutions  by  the  alkaloid 
reagents.  The  most  delicate  reaction  is  with  Mayer's  reagent, 
iodoiodide  of  potassium^  which  in  a  solution  of  1  in  300,000  gives 
a  turbidity,  and  in  80,000  parts  an  evident  precipitate  ;  phosphomolyb- 
date  of  ammonium  has  its  limit  of  reaction  at  1  in  75,000  parts, 
picric  acid  at  1  in  30,000,  and  chloride  of  gold  at  1  in  25,000. 
The  alkaloid  has  a  bitter  taste,  which  is  perceptible  even  in  a  solu- 
tion of  1  part  in  100,000. 

CUCUKBITACEJE. 
Constituents  of  Melon  Seeds. 

C.  Forti  {Chem,  Cenir.y  1890,  ii.,  581)  found  these  seeds  to  contain 
cholesterin  and  a  dextro-rotatory  carbo-hydrate  apparently  belong- 
ing to  the  galactan  group. 

The  oil  yielded  by  the  seeds  to  ether  amounts  to  49  per  cent.,  and  is 
almost  free  from  fatty  acids.  It  contains  lecithin.  The  phosphorus 
amounts  to  about  0*02  per  cent,  {Year'Book  of  Pharm.  1891,  p.  194.) 
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TJMBELLIFEEiE, 

Anethum. 

{Peucedanum  graveolenSy  Benth.) 

A  distillate  from  Indian  dill  seed  is  reported  to  have  shown 
besides  a  difference  in  the  aroma,  a  considerable  variation  in  chemi- 
cal composition  from  oil  distilled  from  German  seed.  From  the 
distillate  from  Indian  seed  there  was  a  remarkable  separation  of  a 
constituent  heavier  than  water,  the  nature  of  which  has  not  yet  been 
determined.  The  specific  gravity  reached  0*970,  and  the  optical, 
rotation  +41°  3y.  German  dill  oil  consists  of  limonene  and  carvol 
and  has  an  average  specific  gravity  of  0*9 10.  {Ber^  von  Schimmel 
^  Co.,  Oct.,  1891.) 

Dorems  Ammoniaoum. 

Under  the  name  oijjjj  (bury)  we  have  received  from  Afghanistan 
the  root  of  this  plant. 

Anisun. 
Under  this  name  we  have  received  Hemlock  fruit  from  Afghanistan. 

ARALIAOE.E. 

Panax  Ginseng. 

Davydow  {Pharm.  Zeitschr.  /.  Russl.,  1890,  pp.  97,  113,  130)  has 
taken  up  the  analysis  of  this  root  made  by  Garrigues  (Am,  Jour, 
Pharm,^  1854,  p.  611).  For  panaquilon  he  uses  the  following  pro- 
cess :  The  finely  powdered  root  is  repeatedly  extracted  with  cold 
water  until  it  shows  no  acid  reaction.  The  several  aqueous 
extracts  were  united  and  treated  with  animal  charcoal,  filtered  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  boiling  95  per 
cent,  alcohol,  filtered,  and  the  alcohol  recovered.  Panaquilon  remains 
as  an  amorphous,  light  yellow  mass,  easily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  and  does  not  contain  nitrogen.  Concen- 
trated sulphuric  acid  gives  a  blood-red  colour,  gradually  turning  to 
a  reddish  violet.  Panaquilon  is  neither  an  alkaloid  nor  a  glucoside. 
On  boiling  with  dilute  sulphuric  acid  a  crystalline  powder,  panacon, 
separates,  which  is  insoluble  in  water  and  other,  but  soluble  in  alcohol. 
Concentrated  sulphuric  acid  dissolves  and  coloui*s  it  purplish  red. 
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Concentrated  nitric  acid  oxidizes  it  to  oxalic  acid.  Oarrigues  gives 
the  following  formulsB :  Panaquilon  0**  H«»0**,  Panacon  C"H^»0» 
(0  =  8).    (Am.  Journ.  PAarw.,  July,  1890.) 

RUBIACE^. 
Bsndia  dumetorum. 

Sir  J.  Sawyer  {Lancet,  Mar.  21,  1891)  has  employed  a  tincture  of 
the  fruit  made  with  spiritus  etheris,  B.  P.,  as  a  nervine  calmative 
and  antispasmodic  ;  the  dose  is^from  16  to  30  minims  in  water,  but 
the  strength  is  not  stated.  We  have  already  shown  that  the  drug 
contains  saponin  and  valeric  acid. 

Ixora  parviflora. 

P.  S.  Mootoosawmy  has  sent  us  a  sample  of  the  bark  of  this  tree, 
with  the  remark  that  it  is  used  in  native  medicine,  mixed  with  a 
decoction  of  ginger,  for  ansemio  diseases ;  he  suspected  the  presence 
of  iron  in  it.  The  bark  contained  a  little  fatty  matter,  tannin,  red 
colouring  matter  and  11*5  per  cent,  of  ash  consisting  of  the  usual 
constituents,  with  only  a  trace  of  ferric  oxide.  The  decoction  of  the 
bark  was  of  a  deep  red  colour,  whieh  probably  suggested  its  medicinal 
employment. 

Note  on  Cateohu. 

In  the  Library  of  the  Botanic  Garden  at  Oxford  I  recently  came 
across  a  book  which  apparently  escaped  the  observation  of  tlie 
indefatigable  authors  of  Fharmacographia,  entitled  '*Ehrenfridi 
Ilagendornii  MedicinsB  D.  et  Pract.  Gorl.  Tractatus  Physico- 
Medicus  de  Catechu  sive  Terra  Japonica  in  vulgus,  sic  dicta  ad 
normam  AcademisD  Naturse-Ouriosorum.  Jense,  1679."  This  gives 
very  interesting  particulars  respecting  the  history,  nomenclature,  and 
physical  characters  of  Catechu, 

**Depatria  Catechu."  The  author  writes: — **Si  Catechu  agno- 
men respicias,  quod  Japonica  etiam  indigitetor,  facilis  esset  decisio, 
quern  agnoscat  locum  naialem.  In  ambiguo  tamen  usque  est,  an  in 
Japonica  vel  prseparetur  vel  aliunde  ad  Japonenses  transportetor.  Ex 
aliis  finitimis  locis  in  Malaccam  et  Sinam  exportari.'*  The  italics 
are  mine. 

"De  differcntiis  Catechu,"  **Duplicis  generis  quod  sciam,  in- 
notuit  Catechu  hactenus.    Una  magisquo  communis  Catechu  species 
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appaniit  rubicundior,  ad  nigrodinem  veluti  quandam  iuclinans,  cum 
striis  albicantibus,  instar  linearum  per  totum  Catechu  subjectum 
excurrentibus,  itemque  ponderosior  compacturque.  Altera  a  me  visa 
fuit  compacta,  nee  ita  colorata,  colore  potius  ad  albedinem  inclinanto, 
porosior  item,  levioris  ponderis,  digitis  quoque  frangi  facile  terriquo 
susianenSy  nee  Rae  rubicuudioris,  ceu  altera,  adeo  feraz." 

Other  differences  are  noted.  Whether  the  pale  variety  alluded  to 
be  the  cutch  of  North  India  I  am  unable  to  say.  May  it  not  be  the 
Oambier  cutch  ?    If  so,  this  will  be  a  very  early  notice  of  that  drug^ 

In  another  chapter  of  *'  De  Electione  Catechu  "  the  writer  says : — 
'*  Usus  obtinuit,  ut  si  de  notis  bonitatis  indijudicandis  medicinalibus 
certiores  esse  velimus,  ad  manus  asservemus  exemplum  quoddam,  ad 
quod  tanquam  ad  Lydium  lapidem  penaiculanda  pensiculemus  eaquc 
si  bonitate  cum  example  conveniant^  retineamus  sin  minus,  avorse- 
miir.  Hinc  cum  dusB  hactenus  Catechu  species  sese  mihi  obtulcrint, 
illam  putaverim  alteri  pref erandam,  que  saturation  se  commendat 
mbedine,  quro  oompactior,  quss  ponderosior,  quaque  minus  participat 
de  lapillis,  seminibus,  lignis  aliisque  inibi  interdum  repiriri  solitis. 
Qua  fini  etiam  apud  aromatarios  jam  reeeptum  est,  ut  integros 
Catechu  globes  prius  malleo  contundant,  visuri,  qucenam  sit  species, 
no  pallidiore  et  viliore  ob  metum  adulterationis,  qua  Japonenses  ut 
plurimum  mal^  audiunt,  emptores  defraadent. 

•*  Sec.  2.  Notari  tamen  expedit,  suggerente  id  qualicunque  oxperi- 
cntia  mc&  utramque  suam  mavere  posse  laudem :  Bubicundiorem  cum 
opus  est  peculiari  multaque  adstrictione ;  Pallidiorem  vero,  ubi  magis 
prsecipitandi  et  absorbendi,  humores  vitosos  intentio  est,  mode  prius 
probe  k  lapillis  et  depuretur." 

Section  3  is  devoted  to  the  <  Fharmaceutica' ;  section  4  to  <  Thora- 
peutica.' 

One  prescription  may  bo  quoted,  for  it  gives  an  example  of  the 
early  use  of  the  word  chocolat— > 

ur  Conserv.  roear-antiq.  2j. 

Florborrag ^ss. 

Chocolat  5ij. 

Catechu  3j. 

Vin.  Malvat.  q.  s.  cum  ^^  cinnam,  rosar.  a.  g.  j.  M.  sic  vii'o 
cuidam  primario  in  cructatione  ventriculii  quu  pra^modum  con- 
stictabatur.     (By  G,   Claridye  Dfuce,   Pharm,  Journey  Jan.    1892.) 
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VALEKIANE^. 

Valeriana  Walliohii. 
Aitchison  (Notes  on  Prod,  of  W.  Afghanistan  and  N.'E.  Persia^ 
p.  96)  states  that  gur-hdlchorak  is  a  trade  name  for  the  roots  of  this 
plant  in  Afghanistan.  He  remarks :— ^^  A  Kabul  trader  at  Leh  told 
me  that  it  was  the  same  as  gur^  balchorak  in  the  Feshawnr  trade, 
and  owing  to  a  load  of  which  he  was  once  nearly  driyen  mad  in 
conveying  it  from  Kabul  to  Peshawur,  by  all  the  cats  in  the  country 
surrounding  him  at  night,  whereyer  he  halted."  Aitchison  supposes 
the  name  to  be  a  contraction  of  Ourba^bdlchorak,  which  would 
signify  "  the  cat  valerian." 

COMPOSIT.E. 

Solidago  Virga-aurea. 

Dr.  Mascarel  is  said  (La  France  Midtcale,  Oct.  8,  1889)  to  have 
used  the  plant  very  successfully  in  cases  of  dropsy.  It  has  long  been 
used  by  country  practitioners  to  produce  diaphoresis.  It  grows 
plentif  ally  in  the  Northern  parts  of  the  United  States,  and  resembles 
Sol-odara,  the  "  sweet-scented  golden  rod,"  or  '^blue-mountain  tea." 
In  administering  it  for  cardiac  dropsy,  Dr.  Mascarel  reduces  the 
dried  plant — stems,  leaves  and  flowers — ^to  a  coarse  powder,  and 
gives  it  in  doses  of  one  tablespoonful,  beaten  with  an  entire  egg 
(yolk  and  white).  He  gives  but  one  dose  on  the  first  day ;  but  on 
each  of  the  following  days  he  adds  a  tablespoonful,  until  seven  or 
eight  doses  are  being  taken  during  the  twenty-four  hours.  The 
diuresis  is  said  to  continue  until  oedema  permanently  disappears. 

Helenin  in  TuberculOBia. 

Helenin  has  now  for  some  time  been  before  the  medical  public  as  a 
remedy  in  phthisis,  but  without  any  apparent  progress  in  its  use. 
Dr.  T.  J.  Bokenham  has  published  an  account  of  numerous  experi- 
ments made  by  him  as  to  the  real  value  of  the  substance,  and  so  far 
as  can  be  gathered  from  the  account  given  in  the  British  Medical 
Journal  (Oct.  17,  p.  838)  it  would  appear  that  the  crystaDine  bodies 
occurring  in  Inula  Helenium  are  difficult  to  separate  on  a  large  or 
commercial  scale,  and  that  consequently  alantic  anhydride  was  the 
only  substance  procurable  commercially  for  his  experiments.  The 
other  crystallized   bodies    were,     however,    obtained  in    sufficient 
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quantity  for  laboratory  experiments.  These  experiments  showed 
that  any  of  the  ciystalline  bodies  would  prevent  the  growth  of  the 
tubercle  bacillus  if  present  in  the  proportion  of  1  in  10,000,  and  in 
any  ordinary  cultivating  medium  for  this  bacillus.  The  effect  of 
the  administration  of  the  alantic  anhydride  appeared  to  be  to  pro- 
long life  for  a  time  in  the  animals  experimented  on,  but  not  to 
prevent  a  fatal  result.  Helenin  has  also  been  lately  given  with  good 
results  in  leucorrhcea  in  the  dose  of  2-4  centigrammes  (Rep,  de 
Fharm.,  Oct,  p.  481).     (Pharm.  Journ.,  Oct.  31,  1891.) 

Pluohea  lanoeolata. 

Description^— Shrubby,  hoary  pubescent,  with  sessile,  very  coria- 
ceous, oblong  or  oblanceolate  entire  leaves,  one  to  two  inches  in 
length,  having  strong  very  oblique  nerves  on  both  surfaces.  When 
dry,  the  leaves  are  of  a  pale  yellowish-green.  Heads  of  flowers  in 
compound  corymbs  about  the  size  of  Groundsel,  purple,  involucre 
bracts  contracted  at  the  mouth,  outer  bracts  obtuse,  hoaiy.  The 
drug  has  no  marked  taste. 

Chemical  composition, — ^The  taste  of  these  leaves  is  saltish  and 
aromatic.  They  yield,  in  an  air-dried  state,  16*93  per  cent,  of 
mineral  matter,  consisting  largely  of  alkaline  chlorides,  the  cubical 
crystals  of  which  were  deposited  on  inspissating  the  alcoholic  and 
aqueous  extracts  of  the  plant.  Caoutchouc,  and  an  organic -acid 
giving  a  green  precipitate  with  ferric  salts,  were  present,  but  no 
alkaloid.  We  have  tried  some  experiments  with  preparations  of 
Fluchea  leaves,  and  conclude  that,  weight  for  weight,  they  are  much 
weaker  than  senna  leaves  in  their  cathartic  action. 

Tho  Existenoe  of  a  llydriatio  Alkaloid  in  Lettuoe. 

The  attention  of  the  author  was  drawn  a  few  months  ago  to  the 
mydriatic  action  of  an  extract  prepared  at  Hitchin  from  common 
lettuce,  Lactuca  sativa,  when  in  flower.  On  examination,  the  myd- 
riatic action  was  found  to  be  due  to  an  alkaloid.  The  extract 
closely  resembled  belladonna  extract  in  appearance,  smell,  and  taste ; 
but  a  dose  of  5  grains  had  been  taken  without  injurious  effects. 
Three  other  commercial  extracts  of  lettuce  were  examined— namely, 
an  extract  of  wild  lettuce,  Lactuca  vires  a,  prepared  according  to  the 
directions  of  the  British  Pharmacopoeia,  the  history  of  which  was 
unknown,  and  extracts  of  both  the  wild  and  the  cultivated  lettuce 
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prepared  at  Market  Deeping,  in  Lincolnshire.  An  extract  of  that 
variety  of  the  cultivated  plant  known  as  Cos  lettuce  was  also 
examined.  They  all  contained  an  alkaloid  which  had  a  very  marked 
power  of  dilating  the  pupil  of  the  eye.  Finally,  a  dried  specimen  of 
wild  lettuce,  collected  when  in  flower,  was  examined.  It  contained 
a  mydriatic  alkaloid. 

The  impure  alkaloid  obtained  from  the  extract  was  a  light  brown 
syrup,  which  possessed  powerful  mydriatic  properties.  In  order  to 
purify  it,  it  was  conveiijed  into  the  oxalate.  The  alkaloid  recovered 
from  the  pure  oxalate,  when  crystallized  from  chlorofoiin,  closely 
resembled  hyoscyamine,  both  in  appearance  and  in  melting  point. 
The  aurochloride  was  tlien  produced  by  the  usual  methods,  and  this, 
after  recrystallization,  was  obtained  in  the  shining  flat  needles 
characteristic  of  the  aurochloride  of  hyoscyamine.  The  estimation  of 
tlie  gold  and  the  base  in  this  compound  showed  that  the  alkaloid  was 
one  of  three  isomeric  mydi*iatic  alkaloids,  having  the  formula 
C^'II^^NO^  while  its  melting  point  was  ]59'-75°  (corr.),  and  closely 
con-esponded  with  that  ascribed  by  Ladenburg  to  the  aurochloride  of 
hyoscyamine.  The  plant  does  not  appear  to  contain  a  second 
mydriatic  alkaloid,  although  it  must  be  remembered  that  only  small 
quantities  of  material  were  operated  upon. 

The  author  has  just  shown  that  both  wild  and  cultivated  varieties 
of  lettuce,  especially  when  the  flowering  stage  is  reached,  contain 
hyoscyamine,  the  mydriatic  alkaloid  occurring  in  Uyoscyamus  mger^ 
Atropa  Belladonna^  and  other  plants  belonging  to  the  natural  order 
Solanacea,  and  it  is  probable  that  to  the  presence  of  this  alkaloid  the 
sedative  and  anodyne  properties  of  extract  of  lettuce  are  duo. 

That  this  important  constituent  has  been  until  now  overlooked  is 
probably  due  to  the  fact  that  in  chemical  investigations  upon  lettuce 
the  dried  milk  sap,  lactucarium,  has  alone  been  examined,  although 
its  value  as  a  sedative  and  anodyne  is  by  no  means  e  stablished.  The 
author  found  that  lactucarium  of  both  English  and  German  manu- 
f actm'o  was  devoid  of  mydriatic  properties  and  contained  no  alkaloi^ 
whatever. 

The  fact  that  lettuce  contains  a  poiso  nous  alkaloid  is  not  of  great 
importance  in  connection  with  its  use  as  a  vegetable,  since  it  is  only 
used  for  this  purpose  in  the  early  stages  of  its  gi'owth,  before  the 
bitter  milk  has  been  produced,  when  the  hyoscya  mine  is  only  present, 
if  at  all,  in  minute  quantities.     The   amount  of  mydriatic  alkaloid  iu 
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the  extract  prepared  from  garden  lettuce  when  in  flower  is  not  more 
than  0*02  per  cent.  Nevertheless,  cases  have  been  recorded  in  which 
the  immoderia.to  consumption  of  lettuce  has  led  to  unpleasant  and 
even  fatal  i^esults.  Lettuce  belongs  to  the  natural  order  Compositcc. 
This  is  the  first  occasion  on  which  hyoscyamine  has  been  found  in 
plants  not  belonging  to  the  natural  order  Solanace^e.  {By  T.  S. 
Dt/mondf  from  the  Research  Laboratory  of  the  Pharmaceutical 
Society  of  Great  Britain^ 

Tagetes  ereota. 
The  flowers  contain  a  crystallizable  substance  quercetayettn,  having 
the  composition  C"H*'0^*  +  4H*0 ;  it  is  the  yellow  colouring  matter ; 
its  reactions  in  alcoholic  solution  are  the  same  as  those  of  quercetin, 
but  it  differs  from  the  latter  in  crystalline  form  and  solubility  in 
alcohol.     (Bull.  Soc.  Chim.  [27]  xxviii.,  337.) 

Saussurea  Iiappa. 

Schimmel  &  Co.  in  their  Keport  (Api-il,  1892)  state  that  Kusht 
root  yields  one  per  cent,  of  a  light  yellow  essential  oil,  which 
possesses  a  sp.  gr.  of  0*D82,  and  a  rotatory  power  of  +  15*^  20'  in  a 
tube  of  100  mm.  It  begins  to  boil  at  275°,  and  about  one-half  goes 
over  below  315*^ ;  then  complete  decomposition  takes  place,  producing 
a  very  disagreeably -smelling  vapour.  Wlien  treated  with  soda,  a  part 
of  the  oil  combines  with  it,  and  can  be  separated  by  acids.  The  root 
has  a  violet  odour,  but  it  does  not  seem  to  yield  an  odorous  oil  of  that 
perfume.  Messrs.  Schimmel  state  that  the  odour  of  the  oil  resembles 
at  flrst  that  of  elecampane.  After  the  volatilization  of  this  odour, 
in  about  24  hours,  the  violet  odour  develops,  but  not  sufficiently 
strong  to  indicate  that  the  oil  could  be  of  practical  use. 

Mr.  McDonell,  Conservator  of  Forests  in  Kashmir,  reports  that 
the  plant  grows  as  high  as  9,000  to  10,000  feet.  The  dned  root 
sells  at  Rs.  25  per  maund.  It  is  collected  by  villagers  and  paid 
for  at  Tehsils.     The  chief  purchaser  is  a  Bombay  Chinaman. 

CAMPANULACE^. 

Lobeline. 

The  only  active  principle  of  Lobelia  xnflata  has  recently  been  investi- 
gated by  Dr.  H.  Dresser. 

'Warm-blooded  animals  poisoned  by  means  of  lobeline  succumb  to 
respiratory  paralysis,  so  it  is  to  be  included  among  the  respiratory 
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poisons.  In  dogs  the  physiological  action  of  lobeline  is  first  manifest- 
ed hy  a  paralysis  of  the  voluntary  movements  and  by  a  concomitant 
exaggeration  of  the  reflexes.  Later  these  effects  are  complicated  by 
a  paralysis  of  the  motor  nerves,  analogous  to  that  produced  by  curare. 
Through  its  paralyzing  action  on  the  cardiac  branch  of  the  pneumo- 
gastric,  lobeline  resembles  in  its  action  the  nicotine  group.  In  warm- 
blooded animals  the  influence  of  lobeline  is  found  in  a  great  exalta- 
tion of  the  respiratory  activity.  It  produces  an  acceleration  of  the 
respiratory  movement,  which  is  more  persistent  when  the  pneumo- 
gastric  nerves  are  intact  than  when  they  have  been  divided.  Further, 
the  amplitude  of  the  respiratory  movements  is  increased,  and  the 
power  of  the  respiratory  muscles  appears  to  be  also  augmented. 
Under  the  influence  of  comparatively  small  doses  of  lobeline,  the  in- 
hibitory influence  of  the  pneumogastric  on  the  heart,  as  well  as  its 
action  on  the  bronchial  muscles,  is  suppressed.  The  respiratory 
muscles  appear  to  receive  especial  stimulation  from  the  respiratory 
centre  when  the  latter  is  under  the  influence  of  lobeline  ;  as  a  result, 
the  work  accomplished  by  the  heart  and  respiratory  muscles  is  great- 
ly augmented.  In  comparison  with  the  other  agents  which  stimulate 
the  respiratory  functions,  lobeline  possesses  the  advantage  over  hydro- 
cyanic acid  in  its  freedom  from  depressing  action,  while  it  surpasses 
aspidospermine  in  energy.  It  therefore  seems  evident  that  the 
employment  of  lobeline  as  an  anti- asthmatic  is  substantiated  by  experi- 
mental facts,  though  the  author  has  not  made  any  clinical  experi- 
ments  and  ofEers  no  suggestions  as  to  the  proper  form  of  employment 
of  this  alkaloid.  {Archiv,  fur  Experimentelle  Fathologie  und  Pharma- 
cologies 26  Band,  Heft  3  und  4.) 

H.  Paschkis  and  A.  Smita  {Akademie  d.  Wissen,,  Wien^  April  17> 
1890,  through  Chem,  Zeit.,  1890,  594)  use  the  following  method  for 
preparing  lobeline :  The  herb  of  Lobelia  inflata  is  extracted  with 
water,  addifled  with  acetic  acid,  the  extract  partly  evaporated,  made 
alkaline  and  extracted  with  ether.  An  extract  was  taken  up  with 
water  and  being  acid  was  made  alkaline  and  shaken  with  ether. 
The  ether  was  evaporated  and  the  alkaloid  obtained  as  a  thick  oil 
of  a  yellow  colour.  For  purifying,  the  alkaloid  was  dissolved  in 
ether,  shaken  with  water  acidulated  with  hydrochloric  acid,  then 
made  alkaline  and  taken  up  with  ether.  This  was  repeated  three 
times,  the  ethereal  solution  then  dried  with  potassium  hydrate,  and 
the  ether  distilled  in  an  atmosphere  of  hydrogen.     The  free  alkaloid 
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or  the  sulphate  was  suspended  in  10  per  cent,  potassium  hydrate 
solution  and  treated  with  4  per  cent,  potassium  permanganate, 
until  the  green  colour  disappeared  only  slowly.  The  mixture 
was  then  filtered,  acidified  with  sulphuric  acid,  extracted  with  ether, 
this  evaporated  and  residue  recrystallized  from  water.  This  proved 
to  be  benzoic  acid,    (Am,  Journ,  Pharm,,  July,  1890.) 


PEDiULACE^. 

Anagallis  arveiiBis. 

A.  Schneegas  (Joum.  Pharm.  von  Eh.  Lothr.y  1891,  171)  has 
separated  from  this  plant  two  glucosides  identical  with  those  obtain- 
ed from  quillaia  and  senega.  The  plant  is  said  to  be  used  in  Mexico 
as  a  substitute  for  soapwort. 

SAPOTACE^. 
Indian  Gutta-peroha. 

The  natural  sources  of  supply  of  gutta-percha,  and  the  possibility  of 
their  exhaustion,  were  referred  to  in  the  Kew  Reports,  1876  (p.  23) ; 
1887  (pp.  30,  31) ;  and  1881  (pp.  38-46).  A  few  trees,  natives  of  the 
Indian  peninsula,  yield  sabstances  more  or  less  similar  to  gutta-percha. 
One  of  these  is  2)»cAo/7«t«  ellipiica,  Dalz.  {z=:Bassia  elliptica,  Isonandra 
acuminata) . 

The  following  note  on  this  plant  appeared  in  the  Report  of  the  Royal 
Gardens,  Kew,  1881,  p.  44  : — 

'<  This  tree  appears  to  be  common  on  the  Malabar  Coast,  the  forests 
of  Coorg,  the  Wynaad,  Travancore,  &c.  It  grows  to  a  height  of  80  or 
90  feet.  A  substance  similar  to  the  gutta-percha  of  commerce  is 
procured  by  tapping,  but  the  tree  requires  an  interval  of  rest  of  some 
hours,  or  even  of  days,  after  frequent  inclBion.  In  five  or  six  hours 
upwards  of  1^  lbs.  was  collected  from  four  or  five  incisions.  The  gum 
is  hard  and  brittle  at  the  ordinary  temperature,  but  becomes  sticky 
and  viscid  on  the  increase  of  heat.  It  is  not  found  applicable  to  all 
the  purposes  for  which  gutta-percha  is  used,  but  20  or  30  per  cent,  of 
it  may  be  mixed  with  gutta-percha  without  destroying  its  qualities." 
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Tho  samo  tree  is  roforrod  to  in  Watt's  Dictionary  of  the  Economic 
Products  of  India,  Vol.  Ill,,  p,  102.  In  this,  an  extract  taken  from 
Drury's  Use/td  Plants  of  India,  suggests  that  the  gum  might  be 
usefully  utilised  as  a  sub -aqueous  cement  or  glue ;  or  that,  on  account 
of  its  perfume  when  heated,  it  might  possibly  be  rendered  of  some 
value  to  the  pastille  and  incense  makers.  More  recently  this  gum  has 
been  analysed  by  Mr.  David  Hooper,  P.O.S.,  F.I.C,  Quinologist  to 
the  Government  of  Madras,  and  the  results  are  given  in  the  Annual 
Report  of  the  Cifvchona  Plantations  of  Madras  for  1891,  p.  18: — 

''  Indian  Outta-percha.^An.  abimdance  of  gutta-percha  milk  has 
been  yielded  during  the  dry  weather  in  the  Wyndd  by  the  Panchotee 
tree  {Dichopsis  elliptica),  and  some  planters  have  been  asking  for 
information  on  the  subject,  and  inquiring  whether  it  could  be  made 
into  a  commercial  article.  The  milk  has  been  known  for  some  years 
to  afford  what  was  called  Indian  gutta-peroha  or  Pala-gum,  and  has 
been  used  as  an  adulterant  of  Singapore  gutta.  General  Cullen 
brought  it  to  notice  35  years  ago,  and  Dr.  Cleghom  published  a 
memorandum  on  the  subject  at  the  time.  It  was  reported  upon  by 
experts  in  London,  who  found  that  it  was  unfit  for  water-proofing 
purposes,  as  its  solution  in  ooal-tar  and  turpentine  dry  up  to  such 
a  brittle  consistence  that  the  fabric  is  useless.  It  could  be  used  as  a 
birdlime  or  cement,  and  keeps  well  under  water  as  a  cable  insulator, 
especially  if  mixed  with  some  genuine  gutta.  By  boiling  the  milk 
of  the  Panchotee  tree,  a  white  mass  separates,  which  can  be  kneaded 
by  the  fingers,  but  which  becomes  hard  and  brittle  when  cold.  The 
brittle  character  of  this  substance,  I  find,  is  due  to  a  large  proportion 
of  a  crystalline  substance  found  also  in  true  gutta,  and  called  crys- 
talban  or  alban.  Crystalban,  according  to  Payen,  occurs  to  tho 
extent  of  14  to  19  per  cent,  in  the  best  kinds  of  gutta-percha,  but 
I  have  extracted  as  much  as  69*2  per  cent,  of  crystalban  from  the 
dried  secretion  obtained  from  Wynid.  The  presence  of  a  largo 
quantity  of  crystals  in  this  gum,  of  course,  would  interfere  with  its 
utility,  but  crystalban  is  easily  removed  by  boiling  alcohol,  and  the 
residue  consists  of  a  very  good  and  pure  gutta-percha.  I  cannot  see 
why  this  process  could  not  be  used  to  purify  tho  Indian  gum  and  so 
obtain  an  article  similar  to  the  Malayan  article." 

A  note  on  a  gum  from  a  closely  allied  plant  (Dichopsis  obovata, 
C.  B.  Clarke)  received  at  Kew  from  Burma .  appeared  in  the  Keu) 
Bulletin,  1892,  p.  215.     (^Kew  BuUetin,  Doc.  1892.) 
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STYRACEJE. 

*rhe  Varieties  of  Benzoin. 

The  source  of  the  different  varieties  of  gum  benzoin  known  to  com- 
merce, and  many  points  regarding  the  mode  of  preparation  of  the 
drug,  are  still,  to  a  large  extent,  matters  of  conjecture.  Some 
authorities,  including  Dr.  Treub,  the  well-known  director  of  the 
Buitenzorg  botanical  gardens,  are  of  opinion  that  Penang  and  Palem- 
bang  benzoin  are  yielded  by  the  same  tree,  and  that  the  difference  in 
the  appearance  and  in  the  yield  of  cinnamic  acid  of  the  two  kinds  is 
caused  by  differences  in  their  mode  of  preparation.  Mr.  Holmes 
does  not  agree  with  this  view,  but  inclines  to  the  belief  that  the 
Sumatra  and  Falembang  varieties  are  both  produced  by  the  same 
tree — styrax  benzoin— and  that  the  Penang  gum  is  sui  generis^  prob- 
ably the  produce  of  the  Styrax  subde^iHculata^  Miq.,  which  occurs 
in  Western  Sumatra.  Hanbury  offers  no  definite  opinion  on  the 
subject,  nor  does  Fluckiger,  in  his  last  edition,  just  published,  of  the 
Pharmaeognosie,  Contributions  to  the  elucidation  of  a  subject  upon 
which  so  much  divergence  of  view  exists  among  authorities  are 
always  welcome,  and  they  become  doubly  valuable  when  they  are 
the  result  of  careful  local  examination.  In  London  the  druggists 
distinguish  four  varieties  of  benzoin,  ©w,— Siam,  the  costliest  variety ; 
Sumatra,  which  comes  next  in  value ;  Penang,  which  is  a  comparative- 
ly recent  addition  to  our  Materia  Medica,  and  Falembang,  the  kind 
mostly  used  by  benzoic -acid  manufacturers.  Leaving  Siam  gum, 
which  is  obtained  from  the  mainland  of  Asia,  out  of  account  alto* 
gether,  it  is  evident  that  the  nomenclature  of  the  remaining  three 
varieties  is  not  only  altogether  fanciful,  but  actually  calculated  to 
mislead.  In  Penang  itself  no  benzoin  is  produced,  and  the  gum 
which  is  imported  by  way  of  that  great  emporium  of  the  trade  of  the 
Dut<jh  East  Indies  is  almost  entirely,  if  not  wholly,  collected  in  the 
island  of  Sumatra.  Palembang  gum  also  is  the  produce  of  the  same 
island,  Palembang  being  simply  the  chief  settlement  of  the  residency 
of  the  same  name,  in  the  south-eastern  part  of  the  island  of  Sumatra, 
where  a  great  part  of  the  benzoin  of  commerce  is  brought  to  market, 
and  whence  it  is  sent  on  tq  Singapore  or  Penang  on  its  way  to  Europe, 
Sumatra,  though  it  has  been  nominally  under  Dutch  rule  for  over 
two  centuries,  still  contains  some  of  the  least-known  spots  on  earth, 
and  the  detailed  account  of  the  cultivation  and  coUectiou  of  benzoin 
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in  one  of  the  remoter  districts  of  the  island,  which  we  owe  to  Mr.  L. 
M,  Vonck,  a  member  of  the  Dutch -Indian  Civil  Service,   stationed 
at  SekajOe,  in  Simiatra,  and  which  is  published  in  the  last   issue  of 
the  Journal  of  the  Netherlands  Society  for  the  Advancement  of 
Industry,  is,  therefore,  an  acceptable  addition  to  our  knowledge  of 
the  collection  of  this  important  drug   and  the  manner  in   which  it 
passes  into  commerce.     Mr.  Vonck  does  not  refer  to  the  gum,  of 
which  he  speaks  either  as  Falembang,  Penang,  or  Sumatra  benzoin, 
and  it  may,  therefore,  be  taken  for  granted  that  those  classifications 
are  unfamiliar  to  him«     The  gtmi  of  which  he  writes,   and   which 
appears  the  only  kind  brought  into*  commerce  from  south-eastern 
Sumatra,  is  evidently  all  obtained  from  one  tree,  and  seems  to  corre- 
spond with  the  kinds  known  to  our  druggists  as  Penang  and  Palem- 
bang.     So  far  as  his  evidence  goes,  therefore,  it  certainly  favours 
Dr.  Treub's  opinion  that  there  is  no  difference  between  the  commercial 
source  of  Penang  and  Palembang  benzoin.     The  benzoin-tree  {Sty rax 
Benzoin^  or,  in  Malay,  pohon  Kemenjan,  or  Menjan)  occurs,  accord- 
ing to  Mr.  Vonck,  in  various  portions  of  the  high  and  low  lands  of 
the  residency  of  Palembang.    It   grows  up  to  an  altitude  of  about 
600  feet  above  sea-level,  either  in  small  clusters   or  sporadically 
between  other  trees.     Formerly  little  attention  appears  to  have  been 
paid  to  benzoin-culture.     At  any  rate,  the  standard  writers  on  the 
products  of  the  Dutch  Indies  only  mention  benzoin  as  being  collected 
from  wild-growing  trees  in  the  virgin  forests  of  the  Upper  Blitie, 
on  the  Lalang  and  Toengkal  rivers,  and  in  the  wilds  of  Batang  Lakoh 
in  the  country  of  the  Koeboes.     But  the  easy  nature  of  the  culture, 
and  the  high  prices  which   good  benzoin   realised  in   former  years 
{from  £6  to  £8  10*.  per  picul),  acted  as  strong  incentives  to  the 
extension  of  the  plantation.    There  are  only  a  few  parts. of  the 
residency  of  Palembang  in  which  the  benzoin-tree  is  either  scarce  or 
non-existent.     In  some  other  districts  the  tree  is  found  wild,  but  its 
gum  is  never  collected,  nor  is  the  tree  cultivated  systematically.     The 
principal  districts  in  which  the  benzoin -tree  is  systematically  culti- 
vated in  gardens  are  the  divisions  of  Iliran,  Banjoeasin,  and  Moesi 
Dir.     In  the  Koeboe  country,   already  referred  to  above,  in  the 
virgin  forests  of  which  the  benzoin-tree  was  formerly  of  very  com- 
mon occurrence,  it  has  now  almost  been  extirpated.     The  tree^ 
flourishes  in  various  kinds  of  soil,  but  experience  shows  a  high,  dry 
sandy  soil,  free  from  danger  of  inundatioDi  to  be  most  fitted  for  its 
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propagation.    On  low-lying,  rich,  and  clayey  soil  the  tree  grows  up* 
more  rapidly,  but  its  gum  is  then  of  such  a  poor  quality  that  the 
cultivation  yields  little  or  no  profit.     On  such  a  soil  there  is  also 
danger  of  floods,  which  are  fatal  to  the  tree.     Marshy  or  stony  soil 
is  altogether  unsuited  to  the  culture.    The  tree  is  propagated  from 
the  seed,  which  is  of  a  reddish  colour,  almost  round  in  shape,  and  of 
the  size  of  a  marble.     It  is  enclosed  in   a  green   shell.     When  the 
would-be  planter  has  gathered  a  sufficient  quantity  of  the  seeds,  which 
are  a  favourite  food  of  wild  beasts  of  the  forest,  he  plants  them  out 
in  rows  in  the  paddy-field,   just  before  the  paddy  crop  is  put  in  the 
groimd.     Sometimes  the  young  benzoin -shoots  which  have  grown  up 
ground   the  parent  stem  are  dug  out  and  transplanted   among  the 
paddy.     The  object  of  the  plantation  on  the  paddy-field  is  to  secure 
the  necessary  shade  for  the   seedlings,  which  would  be  easily  killed 
by  the  fierce  sunlight.     Two  seeds  are  usually  planted  in  one  hole  ; 
if  both  come  up,  the  weaker  plant  is   generally  destroyed.     If  the 
culture  takes  place  by  means  of  young  shoots  from  the  parent  tree, 
these  shoots,  before  planting,  are  stripped  of  their  leaves,  and  placed 
in  water  in  bunches  of  about  twenty-five,  being  kept  _afloat  between 
two  bamboo  sticks.     When  fresh  leaves  have  grown  upon  the  shoots, 
they  are  planted  out  in  an  oblique  hole,  which  is  left  open  for  a  time. 
The  new  benzoin -tree  grows  from  the  roots  of  the  young  shoot,  after 
which  the  stem  of  the  latter  perishes.     The  natives  appear  to  take 
no  trouble  whatever  in  weeding  their  benzoin  plantations,  and  many 
of  the  plants  are  therefore  suffocated  by  creepers  and  weeds.     Only 
after  a  lapse  of  seven  years  the  native  returns  to  the  spot  where  he 
planted  his  seeds  or  shoots  for  the  purpose  of  gathering  his  first 
crop  of  juice.     By  that  time  the  shoot  has  grown  into  a  fine  tree, 
branching  and  bearing  leaves  at  the  top  only,  and  from  25  to  40  feet 
in  height.     When  once  the  tapping  of  the  tree  has  commenced,  its 
growth  is   ahnost  arrested,   and  the  colour  of  its  bark   gradually 
changes  from  pale  grey  to  brown.     If  the  tree  is  left  to  grow  wild, 
its  height  trebles  or  quadruples,  some  of  the  specimens  in  the  virgin 
forest  being  over  250  feet  high.     The  incisions  made  in  the  ti'ee  are 
almost  triangular  in  form,  and  are  made  at  regular  intervals  and  on 
a  systematic  and  invariable  plan.     A  yellowish  juice  begins  to  exude 
from  the  incisions  a  week  after  they  are  made,  but  not  until  six 
weeks  or  two  months  after  its  appearance  has  it  hardened  sufficiently 
to  admit  of  being  collected.     The  tree  becomes  exhausted  between  its 
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Beventeenth  and  its  nmeteenth  year,  the  diying-np  process  com- 
mencing at  the  lower  part.  The  natires  collect  three  different 
qualities  of  gum,  classed  according  to  the  lightness  of  their  colour 
and  their  freedom  from  bark  and  other  impmdtieSr  A  full-grown 
benzoin -tree  yields  fi'om  1  to  3  catties  (  =  1 J  to  4  lbs.)  every  season, 
and  its  cultivation  is  a  source  of  cooisiderable  affluence  to  its  pro- 
prietor. In  the  Moesi  Ilir  District  several  proprietors  own  from  500  to 
7,000  benzoin-trees  each.  During  the  recent  years  of  low  prices, 
however,  the  cultivation  has  been  carried  on  with  great  want  of  care, 
and  in  some  parts  a  garden  of  2,000  trees  now  yields  hardly  as  much 
gum  as  a  garden  of  500  trees  did  when,  some  years  ago,  the  collec- 
tion of  gum  was  carefully  attended  to.  Still,  the  benzoin-producing 
villages  of  Sumatra  are  among  the  most  prosperous  in  the  whole 
island.  If,  through  carelessness,  as  sometimes  happens,  the  collection 
of  the  gum  from  some  trees  is  forgotten  during  the  season,  the  gum, 
after  some  months,  is  found  to  have  exuded  in  great  lumps,  which 
have  become  qtiite  hard,  and  are  covered  with  a  dirty  layer  of 
black.  These  pieces  are  cut  from  the  trees  with  an  axe,  and  roughly 
rinsed  in  the  nearest  creek.  Afterwards  hot  water  is  poured  over 
this  gum,  which  softens  it  and  renders  it  fit  for  packing.  Palembang 
is  the  trade  centre  for  the  district,  and  the  Chinese  merchants  there 
are  the  principal,  if  not  the  only,  buyers.  They  fystcmatically  adul- 
terate the  benzoin  by  the  addition  of  inferior  gum-resins,  wood,  or 
earth,  and  it' is  said  that  for  many  years  not  a  single  parcel  of  pure 
benzoin  has  been  exported  from  Palembang.  The  average  benzoin 
exports  from  Palembang  are  about  700  tons  per  annum.  Mr.  Vonck 
mentions  that  the  gum  exported  from  Padang  on  the  west  coast  of 
Sumatra  is  more  valuable  than  that  brought  into  commerce  from 
Palembang.  This  has  sometimes  been  ascribed  to  its  greater  rich- 
ness in  cinnamic  acid,  but  Mr.  Vonck  believes  it  to  be  due  rather  to 
the  greater  care  which  is  bestowed  upon  its  collection.  As  the 
Penang  and  Palembiing  gums  are  the  least  valuable  on  the  London 
market,  and  their  prices  correspond  most  nearly  to  the  figures  given 
by  Mr.  Vonck  as  the  local  value  of  the  gum,  equalling  from  about 
5*.  to  405.  per  cwt.  ;  this  may  be  taken  as  additional  evidence  in 
favour  of  the  view  that  the  Palembang  and  Penang  varieties  are 
identical,  and  that  the  gum  known  in  London  as  "  Sumatra  "  is  the  pro- 
duct of  the  western  districts  of  Sumatra,  and  may  possibly  be  obtained 
from  a  different    tree.     {Chefniat  and  Bruggisty   Sept.  26,  1891.) 
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An  interesting  paper  on  the  origin  of  Benzoin  by  Fritz  Ludy 
appeai'ed  in  Archiv  de  Pharmacie,  231-43,  an  abstract  of  which  is 
contained  in  the  Pharm,  Journ,,  April  29,  1893. 

APOOYNACE^. 

Bauwolfla  serpentina,  £efUh. 

Note  on  certain  reactions  of  an  alkaloid  contained  in  the  roots. 

In  the  Pharmacogrophia  Indica,  Vol.  II.,  p.  416,  one  of  us  described 
the  proximate  composition  of  the  root  of  the  Rauwolfia  serpentinaj 
Benth.,  and  noted  the  presence  of  one  or  more  alkaloidal  principles. 
This  communication  deals  chiefly  with  the  colour  reactions  of  an 
alkaloid  which  we  have  separated  from  the  roots,  and  provisionally 
termed  pseudobrucine. 

The  isolation  of  the  alkaloid  in  a  pure  condition  was  attended  with 
difficulty.  In  our  first  experiments,  the  pounded  root  was  exhausted 
with  boiling  80  per  cent,  alcohol,  and  the  alcohol  free  extract  treated 
with  cold  water  acidulated  with  sulphuric  acid,  by  which  a  large 
amount  of  dark  resinous  matter  was  separated.  The  aqueous  acid 
solution  was  then  precipitated  with  Mayer's  reagent,  but  the  preci- 
pitate on  decomposition  did  not  yield  the  alkaloid  in  a  pure  condition, 
owing  to  a  certain  amount  of  resinous  matter  beiug  precipitated 
with  the  alkaloid  by  the  reagent,  and  which  was  subsequently 
dissolved  by  the  amylic  alcohol  employed  to  separate  the  alkaloid 
after  its  liberation  from  the  mercury  compound.  Attempts  were 
made  to  separate  dissolved  resinous  matter  from  the  aqueous  acid 
solution  of  the  alkaloid  by  agitation  v/ith  amylic  alcohol,  but  the 
sulphate  of  the  alkaloid  was  freely  soluble  in  this  alcohol.  In  ether 
the  alkaloid  was  only  very  slightly  soluble.  Ultimately,  the  pounded 
root  was  percolated  with  chloroform,  the  chloroform  evaporated  off, 
and  the  extract  treated  with  water  acidulated  with  sulphuric  acid. 
The  acid  aqueous  solution  of  the  alkaloid  was  then  agitated  with 
chloroform,  which  separated  some  colouring  matter  and  a  trace  of  alka- 
loid. The  chloroform  was  then  separated  and  the  acid  solution  made 
alkaline  with  sodic  carbonate  and  reagitated  with  chloroform ;  this 
series  of  operations  being  repeated  several  times.  The  final  chloro- 
form extract  was  dried  and  agitated  with  ether,  which  removed  traces 
of  colouring  matter.  The  extract  now  formed  a  cinnamon -coloured 
powder,    extremely   bitter,   soluble  in   dilute  acids,  and  dissolving 
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in  amylic  alcohol  or  chloroforin  with  a  very  marked  greenish  fluor- 
escence. An  alcoholic  solution  of  the  alkaloid  did  not  crystalliz6| 
and  we  failed  in  obtaining  distinctly  crystalline  salts*  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid  afforded  with  alkaline 
carbonates  and  hydrates  a  bulky  white  precipitate ;  but  even  after 
repeated  precipitation  and  re -solution,  the  physical  characters  of 
the  alkaloid  were  not  materially  altered,  and  its  solution  in  amylic 
alcohol  or  chloroform  still  showed  a  marked  fluorescence.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid,  when  agitated  with  animal 
charcoal,  completely  lost  its  bitterness,  the  solution  being  at  the  same 
time  completely  decolourized.  The  alkaloid  could  be  again  separated 
from  the  charcoal  by  treatment  with  warm  alcohol,  the  physical 
characters  being  unaltered. 

The  following  colour  reactions   were   noted,    pure  brucine  being 
tested  at  the  same  time  as  a  control : — 


Reagent. 


Brucine. 


Alkaloid  snKpected  to 
be  Brucine. 


Cone,  sulph.  acid  con 
taining  a  trace    of 
nitric  acid. 

Gone,  hydroc.  acid 

Acetic  acid     ... 

Cone,  nitric  acid 


Sulph.    acid   and    bi- 
chromate of  potash. 

Sulph.  acid  and  MnO* 

Chlorine         , 


MercnrouB  nitrate, 
with  slight  excess 
of  HN03. 

Mayer' s  reagent 

Nitric  acid  and  SnCl'. 

Sulphuric  acid  and 
potassium  nitrate. 


Sulphocyanide  of  po- 
tassium. 


Pink  ... 


Colourless     

Colourless      

Scarlet,   soon   passing   into 
'  yellow. 


Yellow,  with  tinge  of  red  ... 


Orange 

Bed :  colour  soon  discharged, 
decolourized  by  .ammonia 

Pink    on    warming,    oolour 
deepens  on  standing. 

Pale    yellowish   ppt.,  floc- 

culent. 
Purple,  discharged  by  excess 

of  both  reagents. 
Red,     changes     soon     into 

yellow. 


White  ppt.,  sol.  in  excess  of  i 
acetic  acid,  repptd.  by 
NaHO.  I 


Yellow. 


Yellow. 
Yellow. 
Soarlet,    does  not   become 

yellow    so    soon    as    the 

brucine,    but    only   after 

standing  for  some  time. 
Blight  purple,  not  unlike 

Uie  strychnia  reaction, but 

not  BO  marked. 
Violet,   changing  to  dark 

brown. 
Red  :    colour  not  so    soon 

discharged,    decolourized 

by  ammonia. 
Yellow    on  warming,   but 

no  pink  oolour. 

Pale    yellowish  ppt.,  floc- 

culent. 
No  purple  colour. 


Red,  with  greeniah -purple 
tint  at  the  edges;  red 
colour  deepens  on  stand- 
ing. 

White  ppt.,  sol.  in  excess 
of  acetic  acid,  repptd.  by 
NaHO. 
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Brucine. 


Alkaloid  suspected  to 
be  Brucine. 


Bichromate  of  poias 
sium  in  acetic  acid 
Bolutioo. 

Platinic  chloride 


Auiio  chloride 


Potassium   ferrooyan- 
.    ide. 


Alcoholic   solution  of 
iodine. 


Copious  yellow  ppt.,  with 
difficulty  solublu  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe*  pi 
with   difficulty  soluble  in 
acetic  acid,  but  with  ex 
ception    of    a   few   flocks 
completely       soluble      in 
NaHO. 

Dirty  white  floe,  ppt.,  soon 
changing  to  flesh  colour, 
soluble  in  excess  of  acetic 
aoid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  soluble 
in  dilute  H«SO*.  The 
presence  of  acetic  acid 
m  slight  excess  prevents 
precipitation. 

Alcoholic  solution  of  alka- 
loid, rosette  crystals. 


Copious  yellow  ppt.,  with 
difficulty  soluble  in  larga 
excess  of  acetic  aoid. 

Thick  yellowish  floe,  ppt., 
readily  soluble  in  acetic 
acid,  but  almost  insolu- 
ble in  NaHO. 


Beautiful  purplish- red  ppt. , 
soon  changmg  to  dirty 
brown,  with  a  green  tinge, 
sol.  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  sol.  in 
dil.  H»SO*.  The  presence 
of  acetic  acid  in  slight 
excess  does  not  prevent 
precipitation. 

Alcoholic  solution  of  alka- 
loid, no  crystalline  forms 
on  microscopic  examina- 
tion. 


Tw^o  experiments  were  made  to  determine  whether  the  alkaloid 
possessed  any  physiological  properties  similar  to  brucine.  In  the 
first  experiment  *15  gramme  was  dissolved  in  three  drops  of  acetic 
acid  diluted  with  about  two  drachms  of  water,  and  injected  into  a 
cat's  stomach  at  11-21  A.M. 

11-37  A.M. — A  quantity  of  half -digested  food  was  vomited ;  there 
was  a  good  deal  of  frothy  mucus  and  constantly  dribbling  saliva, 
movement  of  the  jav7s,  and  application  of  the  paws  to  the  mouth  as 
if  to  remove  some  irritant  matter ;  the  animal  restless  and  much 
distressed. 

12-30  P.M. — Frothy  mucus  and  saliva  still  flowed  from  the 
mouth,  but  in  smaller  amount ;  vomiting  ceased,  but  now  and  then 
retches ;  animal  not  so  restless. 

1  P.M. — Discharge  of  saliva  ceased ;  animal  quiet,  no  further 
symptoms  developed. 

In  the  next  experiment  *022  gramme  of  the  alkaloid  was  dissolved 
in  acetic  acid,  the  solution  evaporated  to  dryness,  the  residue  dis- 
solved in  a  few  drops  of  distilled  water,  and  the  solution  hypoder* 
mically  injected  into  the  left  hind  leg  of  a  small  frog  at  11-40  a.m« 
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The  frog  was  placod  under  a  large  glass  funnel  and  jumped  abotttf 
a  tap  on  the  glass  being  sufficient  to  make  it  change  its  place. 

11-44  A.M. — Frog  showed  no  inclination  to  move;  when  its  back 
was  touched  with  a  glass  rod  it  made  feeble  attempts  to  move  its 
limbs ;  some  loss  of  power  was  evident,  but  there  were  no  twitchings 
of  the  limbs  or  convulsive  movements. 

11-46  A.M. — The  frog  did  not  move  its  limbs  even  when  tapped 
on  the  back ;  the  left  leg  appeared  quite  paralysed. 

11-50  A.M. — The  limbs  were  quite  lax,  and  might  be  placed  in  any 
position  without  the  animal  making  any  effort  to  move  them.  When 
placed  on  its  back,  it  now  and  then  made  feeble  attempts  to  move 
the  right  leg ;  then  the  movements  stimulated  slight  twitchings. 
After  this,  and  until  its  death  at  12  noon,  it  lay  motionless,  the  only 
sign  of  vitality  being  an  occasional  gasp ;  limbs  flaccid,  no  convulsions. 
As  a  control  experiment,  another  frog,  a  little  larger,  was  injected 
with  the  same  amount  of  brucine.  Two  minutes  after  the  injection  it 
was  perfectly  motionless  ;  there  was  evidently  loss  of  voluntary  power 
over  the  limbs.  When  placed  on  its  back  and  touched,  it  made  no 
effort  to  move,  but  slight  twitchings  of  the  limbs  were  noticed,  which 
became  more  marked  in  about  a  couple  of  minutes.  Touching  the 
back,  pinching  the  limbs,  or  even  gentle  tapping  on  the  table,  was 
now  sufficient  to  produce  rather  feeble  convulsive  movements,  but 
there  was  no  spasm,  except  when  thus  regularly  induced.  The  frog 
died  about  ten  minutes  after  the  injection.  After  death  the  limbs 
were  not  stiff  but  rather  flaccid. 

Many  of  the  reactions  we  have  described  as  being  afforded  by 
the  alkaloid  we  have  provisionally  termed  pseudobrucine  were  iden- 
tical with  those  yielded  by  brucine ;  while,  on  the  other  hand,  certain 
reactions  were  quite  different.  The  history  of  the  drug  shows  that 
it  is  employed  as  a  domestic  remedy  in  the  treatment  of  a  large 
number  of  affections,  but  there  is  no  evidence  to  indicate  that  it  is 
supposed  to  possess  any  toxic  properties.  When  we  are  satisfied 
that  we  have  obtained  the  alkaloid  in  a  pure  state,  its  ultimate 
composition,  &c.,  will  be  determined.  (C.  /.  H,  Warden  and  Assistant 
Surgeon  Chuni  Lai  Bose,  Pharm.  Journ,,  Aug.,  1892.) 

Oleander  as  a  diuretio  and  heart-tonlo. 

F.  V,  Oefele  {Pharm.  Pr.,  Oct.  24,  1891,  pp.  2-5)  draws  attention 
to  the  action  of  this  plant  as  a  diuretic  and  heart -tonic  in  place  of 
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digitalis.  He  considers  an  infusion  of  tke  fruit  to  be  preferable  to 
all  other  preparations :  the  infusion  may  be  preserved  from  deteriora- 
tion by  the  addition  of  a  little  glycerine  or  spirit.  Dr.  von  Oefele 
considers  tbat  a  maximum  dose  of  |  of  a  gram  of  the  raw  drag  or  its 
equivalent  in  solution  should  not  be  exceeded  in  the  24  hours. 
(Nouvcauz  JRemedes,  Jan.  24,  1892.) 

Hunteria  oor7mbosa«  Roxb,^  Wight  Ic,  tt,  428,  1294;  Bedd. 
For.  FL  it.,  t,  265. 

The  bark  of  this  tree,  a  native  of  the  Deccan  Peninsula,  Ooro- 
mandel  Coast,  Tavoy,  Penang,  and  Ceylon,  has  been  shown  by 
Greshoff  (^Meded.  uit  ff  lands  Flant.y  vii.,  p;  55)  to  contain  0*3  per 
cent,  of  a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and 
gives  a  beautiful  violet  coloration  with  Erdmann's  and  Frohde's 
reagents.  It  is  a  strong  poison,  and  has  a  sharp,  burning  taste,  even 
when  diluted  to  1:  10,000. 

Vinca  pusilla. 
This  plant  is  called  Mulakapundu  in  Tamil,  and  the  ryots  of  South 
Arcot  say  that  if  cattle  graze  upon  it  they  become  giddy  and 
die.  We  have  chemically  examined  this  plant,  and  find  that  the 
poisonous  property  is  due  to  an  alkaloid  named  Vineine,  which  is 
distinguished  by  giving  a  carmine-red  colour  with  pure  nitric  acid. 

ASCLEPIADEJE. 
Qymnema  sylvestre* 

In  doses  of  0*3  to  0' 4  gram,  gymnemic  acid  acts  as  an  emetic.  In 
much  emaller  doses  it  is  stated  to  be  very  effective  for  distinguishing 
the  taste  of  bitter  drugs.  For  this  pui-pose  a  ^  per  cent,  aqueous 
solution  containing  a  small  addition  of  alcohol  is  used  for  rinsing  tho 
mouth  immediately  before  taking  the  medicine. 

The  acid  is  obtained  by  moistening  the  powdered  plant  with  a 
solution  of  caustic  soda,  allowing  the  moist  mass  to  stand  in  a  per- 
colator for  two  days,  and  then  extracting  with  bcnzin.  After 
removing  the  benzin  from  the  percolate  by  distillation,  the  residue 
thus  left  is  repeatedly  washed  with  ether  and  dried.  The  pro- 
duct forms  a  brownish  crystalline  powder,  which  is  Holublc  in  100 
parts  of  water,  freely  soluble  in  alcohol  and  insoluble  in  ether  and 
chloroform.  It  is  decomposed  by  acids.  (A,  Quirini)  Phann.  Zcituwjy 
18U1,  401.) 
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LOGANIAOEJE. 
Stryohnineixx  snake-bite. 

•  An  interesting  illustration  of  the  antagonistic  action  of  poisons  ie 
^ven  in  a  letter  we  have  received  from  Mr.  W.  Rush  ton,  addressed 
to  his  brother  in  Tasmeuiia  by  Dr.  Mueller,  of  Yackandandah, 
Victoria,  in  which  he  states  that  in  cases  of  snake-bite  he  is  using  a 
solution  of  nitrate  of  strychnine  in  240  parts  of  water  mixed  with  a 
little  glycerine.  Twenty  minims  of  this  solution  are  injected  in 
the  usual  manner  of  a  hypodermic  injection,  and  the  frequency  of 
repetition  depends  upon  the  symptoms  being  more  or  less  threaten- 
ing, say  from  10  to  20  minutes.  When  all  symptoms  have 
disappeared,  the  first  independent  action  of  the  strychnine  is  shown 
by  slight  muscular  spasms,  and  then  the  injections  must  be  discon- 
tinued unless  after  a  time  the  snake -poison  again  reasserts  itself. 
The  quantity  of  strychnine  required  in  some  cases  has  amounted  to 
a  grain  or  more  within  a  few  hours.  Both  poisons  are  thoroughly 
antagonistic,  and  no  hesitation  need  be  felt  in  pushing  the  use  of 
the  drug  to  quantities  that  would  be  fatal  in  the  absence  of  snake- 
poison.  Out  of  about  one  hundred  cases  treated  by  this  method, 
isome  of  them  at  the  point  of  death,  there  has  been  but  one  failure, 
and  that  arose  from  the  injections  being  discontinued  after  one  and 
a  quarter  grain  of  strychnine  had  been  injected.  Any  part  of  the 
body  will  do  for  the  injections,  but  Dr.  Mueller  is  in  the  habit  of 
making  them  in  the  neighbou  rhood  of  the  bitten  part  or  directly 
upon  it.  {Pharm,  Joiirn  ,  June  13,  1891.)  These  results  are  opposed 
to  the  experiments  instituted  by  the  Commission  appointed  in  India 
to  investigate  the  influence  of  artificial  i^espiration,  intravenous 
injection  of  ammonia,  &c.,  in  Indian  and  Australian  snake-poisoning 
(1874).  More  recently,  A,  A.  Kanthack  (Jr.  Physiology,  Vol.  XIIL, 
Nos,  3  and  4,  1892)  has  shown  that  strychnine  is  neither  a  chemical 
nor  physiological  antidote  of  cobra-albumose  ;  and  he  is  of  opinion 
that  *'  no  false  hopes  should  be  raised  or  fostered  as  to  a  cure  by 
strychnia," 

BORAGINEiE. 

Th0  aotive  principle  of  the  BoraginesB. 

Schlagdenhauffen  and  Reeb  have  examined  the  roots,  stalks,  leaves 
and  seeds  of  Cynoglogsum  officinale  and  Heliotropium  europ<eum. 
Petroleum  ether  extracted  from    the  roots   a  coloured    substauee 
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analogous  to  alkanet  red.  By  snbseqaent  treatment  with  alcohol  an 
alkaloid  was  obtained  which  the  authors  term  cytioylossiHe,  It  is 
hvgroscopicy  combines  with  acids,  forming  nncrystallizable  salts 
which  are  decomposed  at  100°  G.  The  base  was  also  fonnd  in  the 
seeds,  but  not  in  the  leaves  or  stalks.  Cynoglossine  has  a  toxic 
action ;  injected  hjpodermically  0*001  to  0'002  gram  caused  violent 
ranvulsive  movements  in  a  frog,  followed  by  death  after  several 
honrs.  0'050  gram  repeated  sevei*al  times  caused  nausea  and  vomit- 
ing in  a  pigeon  and  death  without  convulsions.  In  a  rabbit  weighing 
3 '500  kgs.  a  dose  of  about  one  gram  produced  narcotism  and  convulsive 
movements.     {Pharm,  Posty  xxv.,  1.) 

We  have  received  from  Afglianistan,  under  the  names  of  Gaozaban 
and  Gul-i-gaozftb  m,  the  leaves  and  flowers  of  Trickodesma  molle^ 
DC. ;  and  Aitchisou  {Xotes  on  Prod,  of  IP",  Aftfhanistan  and  N.-S 
Persia^  p.  12)  records  the  collection  of  the  corollas  of  Anehusa 
italic  ty  Retz.,  to  be  employed  as  Gul^i^gaozahan, 

SOLANACE^. 
LyooperBlcam  esooleatam,  MiiUr. 

The  tomato  fruit  ha^  baen  chemi'3ally  examined  by  G.  Briosi  and 
T.  Gigli.  On  an  average  the  fresh  fruit  contains:  Seeds  10*9  per 
cent.,  pulp  85'4  per  cent.,  and  skin  3-7  per  cent.  The  pulp  can  be 
separated  into  a  yellow  juic3  aai  a  red  residue,  which  is  tasteless 
after  washing  ;  the  juice  on  an  average  has  the  specific  gravity 
1-0217,  and  contains  levulose,  citric  acid  ^0'4  to  0-65  per  cent,  of 
the  juice),  albuminoids,  and  ash  which  is  composed  of  60  per  cent, 
potassium  salts.  Minute  traces  of  alkaloid  are  indicated  ;  tartaric 
acid  could  not  be  detected.  The  red  residue  will  impart  its  colouring 
matter  to  ether,  alcohol,  chloroform,  and  aqueous  alkalies.  The 
alcoholic  solution  is  not  changed  by  ferric  chloride,  dilute  acids  or 
Ikalies  ;  on  addition  of  strong  nitric  acid  a  transient  blue  colour  is 
produced ;  the  residue  on  evaporating;  the  alcoholic  solution  becomes 
blue  by  adding  sulphuric  acid  ;  the  colouring  mittor  resembles  that 
of  saffron.     (Chemiker  Zig.y  1891,  205.) 

Mr.  Frederick  Davis  has  found  that  English-grown  tomato3s  sub- 
jected to  distillation  with  water  afford  a  volatile  substance  analogous 
to  oil  of  onions  or  garlic.  The  crule  oil  obtaiu'^il  by  distilling 
twenty-eight  pounds  consisted  of  oxide  and  sulphide  of  allyl.     The 
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crude  oH  vras  acted  upon  hy  metallic  potassium  to  separate  the 
oxygenated  product,  and  the  pure  oil  removed;  this  upon  analysis 
proved  to  be  represented  by  the  formula  (C*H*)*S.  (Year-book  of 
Fharmaeyy  18^2,  p.  W5.) 

Solanaceous  Alkaloids, 

The  surprising  statement  made  rather  more  than  tiiree  years  since, 
by  Messrs.  Schcring,  that  belladonna  roots  contain  practically  only 
hyoscyaminc^  and  that  atropine  obtained  fi*om  them  is  probably  a 
product  of  change  occiu'ring  during  the  manufacture,  suggested  to 
'  Dr.  Schiitte  to  undertake  a  thorough  investigation  of  the  subject, 
and  he  has  just  published  his  results  in  a  long  and  interesting  paper 
{Archiv,  Oct.  30,  p.  492)^  In  the  first  place  the  influence  of  methods 
of  preparation  upon  the  conversion  of  hyoscyamine  into  atropine  was 
tested.  Dr.  "Will  had  already  stated  that  contact  with  an  alkali  is 
sufficient  to  efEect  this  change,  and  Dr.  Schiitte  found  that  the  same 
result  is  produced  by  repeated  recrystallizations  from  acidulated 
water,  as  well  as  by  long  keeping  of  hyoscyamine  in  solution  or  in 
the  form  of  a  gold  salt.  It  was  further  ascertained  that  in  fractional 
precipitation  the  gold  salt  of  atropine,  if  any  should  be  present,  is 
thrown  down  before  that  of  hyoscyamine,  and  the  inference  haa 
been  drawn  that  if  any  atropine  gold  salt  be  thrown  down  at  the 
commencement  of  the  precipitation  in  a  properly -conducted  experi- 
ment, it  represents  atropine  existing  as  such  in  the  plant-part,  and 
that  any  obtained  from  a  mother- liquor  after  the  removal  of  the 
hyoscyamine  represents  a  product  of  alteration.  The  influence  of 
age  and  period  of  vegetation  upon  the  alkaloids  in  the  roots  was 
next  investigated.  It  was  found  that  young  fresh  roots  (1  to  2 
years),  collected  from  a  basaltic  district,  whether  gathered  in  the 
spring,  summer  or  autumn,  contained  only  hyoscyamine,  but  that 
older  roots  (8  years  and  upwards)  always  contained,  besides  much 
hyoscyamine,  a  little  already -formed  atropine.  Similar  results 
were  obtained  with  roots  from  old  cultivated  plants  and  roots  that 
had  been  kept  several  yeai-s.  The  amount  of  alkaloid  was  consider- 
ably greater  in  the  roots  collected  in  summer  than  in  the  spring 
roots,  and  fell  off  again  in  the  autumn,  but  more  rapidly  in  the  old 
than  in  the  young  roots.  The  averages  obtained  ^  at  the  three 
periods  were  for  young  roots  0*127,  0'452,  and  0'458  per  cent.,  and 
for  old  roots  0-174,  0'358,  and  0*280  per  cent.     Spiing  and  autumn 
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leaves  of  the  belladonna  plant  both  contained  principally  hyoscya- 
mine,  with  small  quantitie&  of  ready -formed  atropine.  As  to  the 
fruit,  the  unripe  berries  of  the  wild  plant  contained  chiefly  hyoscya- 
mine  and  a  little  atropine,  but  the  ripe  fruit  contained  only  atropine. 
The  ripe  berries  of  cultiratod  plants,  however,  yielded  both  hyoscya- 
mine  and  atropine,  while  the  ripe  berries  from  var.  luiea  gave 
atropine  and  a  small  quantity  of  a  base  probably  identical  with 
Hesse's  atropamine.  Turning  to  other  Solanaceous  plants,  fresh 
and  old  stramonium  seeds  yielded  chiefly  hyoscyamine,  together  with 
small  quantities  of  already-formed  atropine,  and  scopolamine.  The 
leaves  of  the  potato  plant  {Salanum  tuberosum),  besides  yielding 
bctaine,  gave  indications  of  the  presence  of  an  alkaloid  having  a 
mydiiatic  action,  which  seemed  also  to  resemble  a  mydriatic  base 
pi'esent  in  Solanum  nie^rum  and  Lydum  barbarum.  The  leaves  of 
Nicotiana  iabacum  also  yielded  traces  of  a  mydriatic  alkaloid,  and 
lastly  the  seed,  herb,  and  root  of  Anisodus  luridus  all  contained 
hyoscyamine  only.     (Phartn.  Joum.,  Nov.  28,  1891.) 

Tobacco  [Smoke. 

Tobacco-smoke  varies  in  character  according  to  the  proportion  of 
air  admitted  during  combustion,  oxidation  being  necessarily  moro 
perfect  in  the  case  of  a  cigar  than  when  the  tobacco  is  smoked  in  a 
pipe.  In  the  latter  case,  a  portion  of  the  condensible  products  is 
deposited  in  the  liquid  state.  Tobacco -smoke  consists  in  part  of 
'  permanent  gases,  the  proportions  of  carbon  dioxide  and  carbon  mono-* 
oxide  in  which  have  been  determined  by  G.  Krause.  Vohl  found 
sulphuretted  hydrogen  and  hydrocyanic  acid,  and  from  0*7  to  2*8 
grammes  of  ammonia  for  100  of  tobacco  smoked.  Vohl  and  Eulenberg 
(^Arch.  Pharm,,  [2],  cxlvi.,  130)  experimented  on  the  smoke  of  strong 
tobacco,  burnt  both  in  pipes  and  in  the  form  of  cigars.  The  smoko 
was  first  aspirated  through  a  solution  of  caustic  potash,  and  then 
through  dilute  sulphuric  acid.  The  alkali  absorbed  carbon  dioxide, 
sulphuretted  hydrogen,  hydrocyanic,  formic,  acetic,  proponic,  butyric 
and  valeric  acids,  phenol  and  creosote ;  the  presence  of  caproic,  caprilic 
and  succinic  acids  could  not  be  ascertained  conclusively.  The 
acid  absorbed  ammonia,  pyridine,  C*H'N,  and  all  the  homologues  of 
the  series  to  viridine,  0**H**N,  inclusive.  In  addition  to  the  above, 
carbon  monoxide,  methane,  and  several  hydtocarbons  of  the  acetyl- 
ene scries  were  detected.    Pyridine  was  the  chief  base  in  the  smoke 
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from  pipesj  while  (JoUicHae  wias  the  prominent  basb  m  cigar-smoke. 
Volil  and  Eiilenberg  conclude  that  the  nicotine  of  tobacco  is  com- 
pletely decomposed  during  the  process  of  smoking,  and  that  the  intense 
action  of  tobacco-smoke  on  the  nervous  system  is  due  to  the  presence 
of  bases  of  the  pyridine  series.  There  is  no  doubt  that  some 
observers  have  mistaken  these  bases  for  nicotine ;  but  Melscn'^a 
experiments  {Dlngl.  FoIyL  Jcfur,,  xlvii.,  212)  appear  to  be  conclusive 
as  to  the  presence  of  nicotine,  which  that  chemist  isolated  in  a 
condition  fit  for  analysis,  and  to  the  amount  of  about  33  grammes  for 
4  J  kilogrammes  of  tobacco  smoked,  or  about  one -seventh  of  the 
quantity  originally  present.  {Allen's  Com,  Organ.  AnaL^  iii.,  pt.  2.) 
A.  Gautier  has  since  observed  that  the  volatile  liquid  products 
formed  when  tobacco  is  smoked  in  a  pipe  consist  chiefly  of  basic 
compounds.  They  contain  a  large  proportion  of  nicotine,  a  higher 
Jiomologue  of  nicotine  C"H^°N*,  which  pre-exists  in  tobacco  leaves^ 
and  a  base  0°II*NO,  which  seems  to  be  a  hydrate  of  picoline.  Otlier 
less  volatile  bases,  including  hydropyridines,  are  also  formed.  These 
alkaloids  result  from  the  decomposition,  at  a  comparatively  low 
temperature,  of  the  carbopyridic  and  carbohydropyridic  or  analogous 
jicids  present  in  tobacco.     (/,  Chem,  Soc^  April,  1893.) 

The  alkaloidal  contents  of  the  Seeds  and 
Tincture  of  Datura  Stramonium. 

The  principal  constituents  of  stramonium  seeds,  according  to  Fliic- 
Viger  and  Hanbury's  Pharmacographh  (p.  461),  are  an  alkaloid, 
existing  in  combination  with  malic  acid,  and  a  fixed  oil,  of  \yhich  the 
seeds  are  said  to  contain  25  per  cent.  The  alkaloidal  constituent 
was  first  isolated  by  Geiger  and  Hesse  in  1833,  and  in  1850  was 
submitted  to  examtnation  by  Von  Planta,  who  came  to  the  conclusion 
that  it  was  identical  with  atropine.  This  statement  wag  subsequent- 
ly confirmed  by  E.  Schmidt  {Ber.  der  Deutsche  Chern,  Ges,,  xiii,. 
370),  who,  however,,  afterwards  modified  his  views,  and  concluded 
that  daturine  was  really  a  mixture,  in  varying  proportions,  of  atropine 
and  hyos.cyamine  {Archiv.  der  Pharmacte,  xxii,,  329). 

•  Ladenburg  diso  showed  [Berichte  Chem,  Ges.,  xiii.,  909)  that 
stramonium  contains  two  alkaloids,  which  he  designated  heavy  and 
light  daturine,  the  fonner  consisting  of  atropine  and  hyoscyamine, 
and  the  latter  of  hyoscyamine  only. 
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As  to  the  distribution  of  the  alkaloid  in  tho  plant,  and  the  com- 
parative strength  of  the  seeds  and  the  loaves,  very,  little  reliablo 
information  is  obtainable. 

Hurtz  and  Hopp  (Annal  der  Th€rap.y  1862,  p.  22)  inferred,  from 
experiments  made  by  them,  that  an  extract  from  the  seeds  possessed 
five  times  the  physiological  activity  of  an  extract  from  the  leaves. 
Evidence  of  this  kind  is,  however,  of  verj'  little  vitluo  unless  the  pro« 
portionate  amount  of  extract  obtained  from  the  seeds  and  the  leaves 
is  stated,  as  the  yield  varies  within  wide  limits.  The  alkaloidal 
content  of  the  seeds  is  given  in  Pharmacographia  as  *!  per  cent,  and 
that  of  the  leaves  as  '02  to  '03  per  cent. 

Hurtz  {BnKjgists*  Circulir,  Aug.,  1884)  reports  having  obtained 
a  yield  of  daturine  from  the  seeds  of  '167  per  cent. 

E.  Schmidt  (Vear-book  of  Pharmacy,  1885,  p.  242)  obtained 
from  5  kilos  of  each  of  four  specimens  of  seeds,  12*5,  1.8*4,  2*6,  and 
10*2  grams  alkaloid,  equivalent  to  a  percentage  yield  of  '25,  '37 
•05,  and  -20  respectively. 

A.  B.  Lyons  (Manual  of  Practical  Assaying),  cstimatinjf  the 
alkaloid  by  titration  with  Mayer's  solution,  found  the  average  yield 
of  alkaloid  by  fiwQ  specimens  of  the  seeds  to  be  from  '45  to  '65  per 
cent.,  and  that  from  eight  specimens  of  the  leaves  to  be  '40  to  2$ 
per  cent. 

If  these  results  could  be  trusted,  they  would  appear  to  indicate 
that  the  percentage  of  alkaloid  in  the  seeds  and  leaves  is  practically 
the  same,  but  the  process  of  estimation  by  titration  with  Mayer's 
solution  almost  invariably  gives  results  which  are  too  high,  and  a 
systematic  examination  of  a  number  of  samples  of  the  seeds  and 
leaves,  with  a  view  of  ascertaining  their  relative  alkaloidal  strength, 
is  still  needed. 

For  the  pui-pose  of  our  experiments,  eleven  specimens  of  stramonium 
seeds  were  obtained,  and  a  series  of  tinctures  made  from  each,  by  the 
B.  P.  process,  with  menstrua  of  80,  70,  60,  50,  and  40  per  cent, 
strength  (by  volume).  It  was  remarkedthat  all  the  tinctures  became 
opalescent  when^kept,  and  all  threw  down  a  more  or  less  abundant 
deposit.  The  latter  varied  greatly  in  appearance,  that  from  the  80 
and  70  per  cent,  tinctures  apparently  consisting  oi  fatty  matter  in  a 
semi-transparent  crystalline  condition,  while  the  deposit  from  the 
tinctures  of  lower  alcoholic  strength  was  darker  in  colour  and 
appeared  to  paiiake  more  of  a  resinous  character. 
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In  addition  to  the  seed  tinctures,  we  also  prepared,  for  the  pui^pose 
of  comparison,  three  series  of  tinctures  from  the  leaves,  menstrua  of 
the  same  alcoholic  strength,  and  the  same  proportion  of  drug  to 
menstruum  being  used,  as  in  the  case  of  the  seed  tinctures* 

Before  proceeding  to  the  quantitative  estimation  of  the  alkaloid,  a 
few  preliminary  experiments  were  tried,  in  order  to  ascertain  whether 
the  process  employed  for  the  estimation  of  the  alkaloid  in  tinctures 
of  henbane  and  belladonna  was  equally  well  adapted  for  the 
estimation  of  the  stramonium  tinctures. 

For  this  purpose  300  c,c,  of  a  standard  tincture  was  prepared 
with  a  60  per  cent,  menstruum,  and  the  alkaloid  estimated  by  the 
following  processes,  the  usual  precautions  being  taken  to  prevent 
loss  of  alkaloid  in  washing,  with  chloroform,  &c. : — 

Experiment  /. — Fifty  c.c.  of  the  tincture  was  evaporated  to  low 
bulk  with  addition  of  water,  until  all  spirit  had  been  removed.  The 
residual  liquor  was  allowed  to  cool  and  was  then  acidified  with 
dilute  sulphuric  acid,  and  freed  from  fat  and  colouring  matter  by 
means  of  chloroform.  It  was  then  made  alkaline,  and  the  alkaloids 
removed  by  shaking  with  three  successive  portions  of  chloroform. 
From  the  mixed  chloroformic  solutions  the  alkaloids  were  extracted 
by  three  agitations  with  acidulated  water,  and  were  afterwards 
regenerated  from  the  mixed  acid  solutions,  after  addition  of  excess 
of  ammonia,  by  shaking  out  with  chloroform.  The  latter  solution 
was  then  shaken  with  ammoniated  water,  and  after  separation  was 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and 
weighed. 

Experiment  II, — The  tincture  was  evaporated  to  low  bulk,  the 
residual  liquor  allowed  to  cool,  and  an  excess  of  dilute  siilphuric 
acid  added.  It  was  then  freed  from  fat  and  colouring  matter  by 
means  of  chloroform,  a  slight  excess  of  ammonia  added,  the  alkaloids 
shaken  out  with  three  doses  of  chloroform,  the  latter  solutions 
mixed,  and  after  treatment  with  ammoniated  water  evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  JJI.— The  tincture  was  evaporated  till  all  spirit  was 
removed,  and  the  residual  liquor  acidified  with  dilute  sulphuric  acid 
and  shaken  with  chloroform  and  ether  in  turn,  till  the  latter  came 
away  colourless.  The  alkaloidal  solution  was  then  made  alkaline 
with  ammonia,  the  alkaloids  shaken  out  with  three  successive  15  c.c. 
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ether  (sp.  gr.  *717),  the  mixed  ethereal   solutions   evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  IF, — The  tincture  was  evaporated  to  remove  the 
spirit,  the  residual  liquor  acidified,  and  colouring  matter  removed  by 
means  of  chloroform.  It  was  then  made  alkaline  and  the  alkaloids 
extracted  with  chloroform.  From  the  chloroformic  solution  the 
alkaloids  were  removed  by  agitation  with  acidulated  water,  the 
latter  solution  treated  with  a  slight  excess  of  ammonia ;  the  alkaline 
liquid  shaken  with  three  successive  portions  of  ether  (sp.  gr.  'Tl?), 
and  the  mixed  ethereal  solutions  evaporated,  and  the  residue  dried 
at  100^  and  weighed. 

Experiment  V. — This  was  conducted  exactly  as  No.  11.,  the  oil 
being  removed  by  means  of  petroleum  ether  before  the  preliminary 
treatment  with  chloroform. 

The  results  were  as  follows  :— 

Experiment     I.  .50  c.c.  tincture  =  *014  gram  alkaloids. 
Experiment   II.  50  c.c.        „        =  '015  „ 

Experiment  in.  50  c.c.       „        = '012  „ 

Experiment  IV.  50  c.c,        „        =  -010  „ 

Experiment    V.  50  c.c.        „        =  '014  „ 

These  results  indicated  that  the  method  of  extraction  by  means  of 
chloroform  was  thoroughly  reliable,  notwithstanding  the  presence  of 
fixed  oil  in  the  tincture,  and  also  showed  that  the  preliminary 
treatment  with  petroleum  ether,  in  order  to  remove  the  oily  matter, 
was  unnecessary.  Confirmatory  experiments  with  a  70  per  cent, 
tincture,  by  processes  II.  and  V.,  gave  the  following  results  \-^ 
No.  II.  50  c.c.  tincture  =  '015  gram  alkaloids. 
No.  V.  50  c.c.       „        =    014  „ 

The  exact  details  of  the  process  adopted  are  as  follows : — 
Fifty  c.c.  of  the  tincture  to  be  estimated  is  introduced  into  a  por* 
celain  dish,  and  evaporated  over  a  water-batH  to  low  bulk  ;  water 
being  added,  if  necessary,  until  all  the  spirit  is  removed.  The  resi* 
dual  liquor  is  allowed  to  cool,  and  is  then  acidified  by  the  addition 
of  1  c.c.  semi-normal  sulphuric  acid,  and  the  liquid  filtered  through 
cotton  wool  into  a  separating  funnel.  The  dish  and  filter  are  rinsed 
first  with  a  little  acidulated  water  and  then  with  15  c.c.  chloroform, 
the  rinsings  added  to  the  contents  of  the  funnel  and  the   whole 
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^ell  shaken.  After  separation  the  chloroform  is  drawn  off,  and  the 
process  repeated  with  10  c.c.  chloroform.  The  washings  are  mixed 
and  freed  from  traces  of  alkaloid  by  shaking  with  three  successive 
small  portions  of  acidulated  water,  and  these  are  separated  and 
added  to  the  original  solution.  The  latter  is  then  made  alkaKne  with 
ammonia,  and  the  alkaloids  extracted  with  three  successive  15  c.c. 
chloroform.  To  obtain  the  alkaloids  in  a  pure  condition,  they  are 
withdrawn  from  solution  in  chloroform  by  agitation  with  three 
successive  small  portions  of  acidulated  water,  the  mixed  acid  solutions 
made  alkaline  with  ammonia,  and  the  alkaloids  taken  out  by  agita- 
tion first  with  10  c.c.  and  then  with  two  successive  6  c.c.  chloroform. 
In  cases  where  the  final  acidified  aqueous  solution  was  not  colourless, 
the  process  of  shaking  out  was  repeated.  The  mixed  chloroformic 
alkaloidal  solutions  were  afterwards  shaken  with  anmioniated  water, 
and  after  separation  were  dra^vn  off  and  evaporated  over  a  water- 
bath,  and  the  alkaloidal  residue  heated  at  1 00^  until  the  weight 
was  constant. 

The  above  process  was  found  to  be  applicable  to  the  majority  of 
the  tinctures  without  any  modification ;  but  with  others  greater 
dii¥i(iulty  was  experienced  than  had  been  the  case  in  any  of  the 
estimations  previously  made. 

This  arises  from  the  fact  that  in  many  specimens  of  stramonium 
seeds  there  seems  to  exist  some  substance  soluble  both  in  alcohol  and 
water,  and  not  removable  by  chloroform  either  from  an  acid  or 
alkaline  liquor,  and  which  possesses  the  property  of  emulsifying 
chloroform  when  that  liquid  is  shaken  up  with  a  solution  contain- 
ing it. 

No  difficulty  was  experienced  in  removing  the  oil  and  colouring 
matter,  but  when  the  extract  was  made  alkaline  and  shaken  with 
chloroform,  emulsification  took  place,  and  the  chloroform  refused  to 
separate  out  clear,  even  after  standing  for  some  hours.  Separation 
into  two  layers  did,  however,  take  place,  the  upper  layer  consisting 
of  a  brown  alkaline  mother -liquor,  and  the  lower  layer  of  emulsified 
chloroform  containing  the  alkaloid  in  solution,  and  holding  in 
suspension  some  of  the  mother-liquor.  It  was  ascertained  that  all 
the  alkaloid  was  taken  out  by  the  chloroform,  and  two  processes 
were  devised,  whereby  it  could  be  extracted  from  the  chloroform 
emulsion  and  obtained  in  a  pure  condition.  By  the  plan  first 
adopted,    the    original    alkaline    liquor  was    shaken    with   three 
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successive  15  c.c.  chlorofonn,  and  after  separation  these  were  drawn 
off  in  turn  and  mixed.  The  mixed  chloroformic  solutions  were 
then  shaken  up  with  four  successive  small  portions  of  acidulated 
water,  hy  which  means  aU  the  alkaloid  was  taken  out,  together 
with  the  mother-liquor  included  in  the  chloroform  magma,  and 
the  latter  separated  out  clear.  The  acid  solutions  were  mixed  and 
made  alkaline,  and  the  alkaloids  again  shaken  out  with  three 
successive  portions  of  chloroform.  The  latter  were  drawn  off  and 
mixed  and  the  process  repeated  (usually  five  or  six  times)  until  a 
point  was  reached  where  the  alkaloidal  solution  became  almost  colour- 
less, and  a  perfectly  clear  chloroformic  solution  mAS  obtained. 
When  this  point  had  been  attained,  the  alkaloids  were  once  more 
extracted  with  acidulated  water,  the  latter  solution  made  alkaline, 
the  alkaloids  again  taken  out  with  chloroform,  the  chlorof ormio 
solution  shaken  with  ammoniated  water,  and  after  separation  drawn 
off  and  evaporated  and  the  residue  dried  at  100°  and  weighed.  The 
loss  of  alkaloid  by  this  process  is  very  slight,  and  there  is  no  waste 
of  chloroform,  the  same  portion  being  employed  all  the  way  through 
for  shaking  out  the  alkaloids,  a  fresh  quantity  being  used  pnly  for 
the  final  extraction  of  the  pure  alkaloid.  The  process,  however,  was 
a  very  long  and  tedious  one,  each  estimation  occupying  four  or  five 
hours. 

The  following  modification  was  found  to  give  reliable  results,  and 
to  shorten  materially  the  time  occupied  by  each  estimation : — 

The  chloroform  magma  is  introduced  into  a  separating  funnel  and 
shaken  vigorously,  when,  as  a  rule,  about  half  the  chloroform 
separates  out  and  can  be  rim  off.  To  the  remaining  emulsion  5  c.c. 
of  90  per  cent,  alcohol  is  added  and  the  whole  well  shaken  and  then 
allowed  to  stand,  when  a  perfect  separation  into  two  layers  takes 
place,  the  lower  layer  consisting  of  chloroform  and  alcohol,  and  the 
upper  layer  of  a  brown  alkaline  aqueous  liquid.  The  whole  of  the 
alkaloid  is  taken  out  by  the  chloroform.  The  latter  is  drawn  off  and 
added  to  the  portion  previously  separated  and  the  alkaloid  extracted 
by  shaking  with  three  portions  of  acidulated  water.  The  acid  solu- 
tions are  mixed  and  made  alkaline  and  the  alkaloids  recovered  by 
means  of  chloroform.  This  process  is  once  repeated,  and  the  final 
chloroformic  solution,  after  shaking  with  ammoniated  water,  is 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and  weighed. 
These  two  modifications  of  the  process  of  estimation  were  tried  side 
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by  edde  on  four  of  the  most  troublesome  samples  of  tincture,  and  the 
results  in  each  case  were  exactly  concordant. 

The  alkaloid  as  obtained  by  either  of  these  processes  is  in  thefoi-m 
of  a  perfectly  colourless,  transparent  fused  mass.  It  is  soluble  in 
water  and  dilute  acids,  and  the  reactions  generally  correspond  with 
those  of  the  alkaloidal  residue  obtained  from  the  belladonna  tinctures. 

A  glance  at  the  table  will  show  that  the  most  perfect  exhaustion  of 
stramonium  seeds  is  effected  by  the  use  of  a  60  or  70  per  cent,  men- 
struum, the  average  yield  of  alkaloid  by  the  tinctures  prepared  with 
menstrua  of  these  strengths  being  equal.  It  is  open  to  question, 
however,  whether  a  better  preparation  could  not  be  obtained  from 
the  leaves.  The  chief  objections  to  the  tincture  prepared  from  the 
seeds  are  that  it  almost  invariably  becomes  turbid  and  deposits  when 
kept,  and  also  becomes  opaque  on  dilution,  which  objections  do  not 
apply  to  a  50  per  cent,  tincture  of  the  leaves. 

The  results  of  the  examination  of  the  leaf -tinctures  are  appended  to 
the  table.  The  leaves  from  which  No.  1  series  was  prepared  were 
gathered  from  plants  grown  by  one  of  us  (Farr),  and  the  deficiency 
of  alkaloid  is  doubtless  accounted  for  by  the  persistent  rain  and  lack 
of  sunshine  which  characterized  the  past  season.  The  tinctures  made 
from  the  other  two  specimens,  however,  gave  the  same  average  of 
alkaloid  as  the  seedtinctures.  Lyons'  results,  referred  to  above, 
go  to  show  that  the  alkaloidal  strength  of  the  seeds  and  leaves  is  the 
same,  and  should  this  fact  be  established  as  the  result  of  further 
work  upon  the  subject,  we  should  recommend  that  this  tincture,  like 
those  of  henbane  and  belladonna,  be  prepared  from  the  leaves,  on  the 
ground  that  a  50  per  cent,  tincture  of  the  leaves  is  a  more  elegant 
pharmaceutical  product  than  a  60  per  cent,  tincture  of  the  seeds. 

The  results  tabulated  go  to  prove  that  the  alkaloidal  content  of 
stramonium  seeds  does  not  vary  to  anything  like  the  same  extent  as 
does  that  of  most  other  drugs,  the  yield  of  the  tinctures  varying 
between  the  limits  of  -020  and  '034,  with  an  average  of  '026  per  cent. 

This  tincture,  like  tliose  of  henbane  and  belladonna,  readily  admits 
of  standardization,  and  the  standard  should  be  fixed  not  lower  than 
'025  per  cent. 

The  average  amount  of  alkaloid  contained  in  the  seeds,  calculated 
upon  the  basis  of  our  results,  is  about  '2  per  cent. 
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The  percentage  amount  of  the  extractive  in  tinctures  was  ascer- 
tained by  evaporating  10  c.c.  of  the  sample  over  a  water-bath,  heat- 
ing the  residue  at  100*^  till  the  weight  was  constant,  and  multiplying 
the  result  by  ten. 

It  will  be  remarked  that  the  last  five  seiies  of  tinctures  show  a  much 
higher  yield  of  extract  than  the  first  six,  and  it  will  also  be  noticed 
that  the  difference  is  more  marked  in  the  case  of  the  tinctures  pre- 
pared with  the  stronger  menstrua.  This  discrepancy  is  accounted 
for  by  the  fact  that  series  1 — 6  were  made,  as  the  PharmacopoBia 
directs,  from  the  bruised  seeds,  while  the  drugs  employed  in  the 
preparation  of  series  7 — 11  were  reduced  to  somewhat  fine  powder 
before  being  converted  into  tincture.  We  have  previously  pointed 
out,  in  connection  with  the  tinctures  of  conium  and  colchicum,  that 
it  is  not  advisable  to  reduce  the  drug  to  a  fine  state  of  disintegration. 
The  sole  result,  in  the  ease  of  stramonium  seeds,  is  to  expose  the  oily 
albumen  to  the  free  action  of  the  menstruum,  and  as  a  consequence 
to  load  the  tinctures  prepared  with  the  stronger  menstrua  with  a 
quantity  of  oily  and  in  all  probability  inert  matter.  This  is  proved 
(as  was  the  case  with  tincture  of  colchicum)  by  the  remarkable  varia- 
tion in  the  yield  of  extractive,  by  the  tinctures  of  higher  and  those 
of  lower  alcoholic  strength.  As  a  general  rule,  the  weaker  the  men- 
struum, the  greater  the  percentage  of  extractive  in  the  resulting 
tincture,  but  in  the  case  of  seed-tinctures  this  rule  is  reversed. 
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ACANTHACEiE. 

Note  on  the  presence  of  a  Cholesterol  in  the  roots  of 
Hygrophila  spinosa. 

In  the  Fharmaeographia  Indica,  one  of  us  described  the  physical 
properties  of  a  principle  isolated  from  the  roots  of  the  Hygrophila 
spinosay  which  was  not  unlike  a  cholesterol.  Subsequently,  through 
the  kindness  of  Dr.  Dymock,  we  obtained  a  large  supply  of  the  roots, 
and  were  able  to  separate  a  sufficient  amount  of  the  material  to 
admit  of  its  thorough  purification  and  ultimate  composition  being 
determined. 

For  ultimate  analysis  the  principle  was  crystallized  from  light 
petroleum  ether,  and  the  combustion  made  in  an  open  tube  in  a 
current  of  oxygen.  The  tube  had  been  in  use  some  time  and  was 
in  very  good  working  order.  The  results  obtained  led  to  the  follow- 
ing formula : — 

Calcniated  for       r.^^^^ 

€••       312  83-86  8380 

H"      44  11-82  1202 

O         16  4-32  418 


372  100-00  100-00 

At  175^  C.  (uncor.)  the  cholesterol  commenced  to  soften,  and 
melted  at  184®  (uncor.).  The  fusing  point  would  appear  to  be  higher 
than  that  of  any  cholesterol  hitherto  isolated.  We  were  imfor- 
tunately  unable  to  determine  the  specific  rotatory  power. 

In  purifying  the  cholesterol  an  alcoholic  extract  of  the  root  was 
dried  and  exhausted  with  ether.  The  dry  ether  extract  was  treated 
with  dilute  sulphuric  acid,  and  the  insoluble  residue  taken  up  by 
ether.  The  ether  extract  was  next  boiled  with  aqueous  caustic 
potash,  the  solution  evaporated  to  dryness,  and  extracted  witli 
petroleum  ether.  The  petroleum  ether  extract  was  boiled  for  some 
hours  with  alcoholic  potash,  the  solution  evaporated  to  dryness,  and 
extracted  with  petroleum  ether.  The  petroleum  extract  was  of  a  yel- 
low colour,  and  in  order  to  decolourize  it,  it  was  dissolved  in  absolute 
alcohol,  and  the  solution  agitated  with  purified  animal  charcoal ; 
this,  however,  failed  to  remove  the  whole  of  the  colour,  and  the 
following  experiment  was  adopted.    The  alcohol  was  evaporated  off^ 
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the  residue  dissolved  in  petroleum  ether,  an4  the  solution  agitated  with 
proof  spirit ;  by  this  means  most  of  the  colouring  matter  was  removed. 
The  cholesterol  was  finally  several  times  crystallized  from  petroleum 
ether,  and  was  obtained  perfectly  white.  A  benzoyl  derivative  was 
also  prepared.  Evaporated  with  a  drop  of  nitric  acid  and  the  dry 
residue  moistened  with  ammonia,  an  orange  colour  developed,  but 
no  change  was  induced  by  the  addition  of  caustic  potash.  The  violet 
reaction  with  ferric  chloride  and  HCl  applied  as  described  by  Forti 
was  very  marked.  The  sulphuric  acid  and  chloroform  reaction  was 
conducted  in  a  stoppered  bottle ;  the  chloroform  layer  at  first  became 
yeUowish-brown,  then  blood-red,  finally  darkening  to  reddish-purple ; 
the  sulphuric  acid  and  stratum  was  of  a  pink  colour,  and  in  some 
experiments  fiuoresoed.  (i?y  C.  J.  H,  Warden,  and  Assistant  Surgeon 
C.  L.  Bose^  Assistant  Chemical  Examiner  to  Government  of  Bengal,) 

LABIATE. 

Salvia  maorosiphon,  Boiss, 

The  Kanocha  seeds  referred  by  us  (Vol,  III,,  p.  265)  to  Phyllan^ 
thxis  madraspatensis  have  been  shown  by  Dr.  O.  Stapt  to  belong  to 
a  species  of  Salvia.  Dr.  Stapt  bought  the  drug  in  the  bazaars  of 
Ispahan,  where  it  was  known  by  the  Persian  name  Marv.  A  drug 
called  ''  Merw  "  was  mentioned  by  Abu  Mansur  in  1055,  and  Selig- 
mann  refers  it  to  Origanum  Marv^  L.,  a  native  of  Syria.  Aitchison, 
in  his  Notes  on  the  Products  of  Western  Afghanistan,  mentions 
'*  Salvia  (?)"  as  the  origin  of  the  nutlets  known  as  Kanoueha  or 
Kanouncha,     (Pharm.  Joum,^  March.  11,  1893.) 

Inflaenoe  of  Menthol  on  the  gaatrio  functions.* 
Following  Professor  I.  T.  Tchudnovsky's  suggestion.  Dr.  Vladi* 
mirsky  has  carried  out  a  set  of  experiments  on  seven  healthy  subjects 
(six  men,  including  himself,  and  one  woman),  aged  from  24  to  32, 
the  drug  being  administered  with  food,  in  the  dose  of  0*3,  I'O  and  20 
grammes.     The  author  has  arrived  at  the  following  conclusions  : — 

(1)  The  drug  (in  any  of  the  doses  stated)  very  markedly  dimi- 
nishes the  proportion  of  free  hydrochloric  acid  in  the  gastric  juice, 
the  decrease  attaining  its  maximum  in  about  1  or  1^  hours  after 
the  ingestion. 

•  St,  FeUrshurg  Inaugural  Disvertatim,  1891,  No.  77,  p.  44 ;  Medical 
Chronicle,  August,  p.  367. 


t 


APPfiNDIZ.  193 

(2)  In  persons  prosonting  a  more  or  less  weakened  motor  power 
of  the  stomach,  the  decrease  lasts  longer  than  in  those  with  a  normal 
one. 

(3)  The  digestive  power  of  the  gastric  juice  is  diminished. 

(4)  The  transformation  of  proteids  into  p^tones  is  retarded  (hence 
an  increased  proportion  of  propeptones,  t.«..  intermediary  products  of 
peptonisation). 

(5)  The  proportion  of  lactic  acid  in  the  gastric  juice  is  aug. 
mented,  the  rise  proceeding  parailelly  with  diminution  in  the  propor- 
tion of  free  hydrochloric  acid. 

(6)  The  motor  power  of  the  stomach  grows  weaker  (in  about  one 
hour  after  the  ingestion);  in  initial  stages  of  the  digestion,  however, 
it  may  occasionally  undergo  some  increase. 

(7)  The  absorptive  power  of  the  organ  improves,  which  seems  to 
be  dependent  upon  a  favourable  (stimulating)  influence  of  menthol 
on  the  circulation. 

(8)  Contrary  to  the  statements  of  Ossendowski  (^vide  the  Journal 
of  Laryngoloyy  and  Rkynologyy  May,  1890,  p,  202),  L.  Braddon, 
M.  Reichert,  8.  Rosenborg,  Hugo  Koster,  and  many  other  observers, 
menthol  docs  not  appear  to  possess  any  special  "  appetite -making  '^ 
power. 

(9)  In  1  and  2  gramme  doses,  the  remedy  gives  rise  to  a  kind  of 
intoxication,  followed,  in  4  or  5  hours,  by  sensations  of  languor  aud 
drowsiness. 

(10)  Menthol  may  prove  useful  as  a  substitute  for  camphor.  (/>y 
Nikolai  A,  Vladimirsl^.) 

UstukbaduB  and  Gul-i-sirwaj. 

We  have  received  from  Afghanistan,  under  the  name  of 
Ustukhudut  (Bteechas),  the  flowering  tops  of  a  labiate  plant  wliich 
appears  to  be  a  Moluccelia;  it  has  enlarged  purple  calicos  and 
Balm-like  odour. 

In  the  same  parcel  we  received,  under  the  name  of  Gul't'-sirwoi, 
the  large  rose-coloured  calices  of  Hymenocrater  elegans,  Buuuo, 
containing  the  ripe  nutlets  ;  the  calices  have  an  agreuublu  aruin;iti! 
odour  and  arc  muoildgiuous. 
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ARISTOLOCHIACEiEL 
Aristoloohlne  and  Aristin. 

These  two  substances  have  been  obtained  from  the  roots  of 
Aristolochta  argentina  by  Dr.  O.  Hesse,  who  gives  the  following 
account  of  them  (Pharm.  Journ.,  Jan.  &th,  1892): — 

The  powdered  root  gives  a  dark  brown  yellow  coloui*  to  ether,  and 
when  gaseous  ammonia  is  added  to  the  ethereal  solution  a  red 
flocculent  precipitate  is  separated.  The  ether  solution  separated 
from  this  precipitate  gives  on  evaporation  a  yellowish-brown  residue, 
in  which  clear,  colourless  crystals  are  formed  after  some  time.  The 
dark-coloured  mass  separated  from  these  crystals  and  again  dissolved 
in  ether  gives,  on  shaking  with  dilute  sulphuric  acid,  a  small 
quantity  of  a  base.  The  greater  part  of  it,  however,  remains  in  the 
root  that  has  been  treated  with  ether,  and  can  be  extracted  with 
alcohol.  On  evaporating  the  alcoholic  extract  a  brownish-yellow 
resinous  residue  is  obtained  that  is  partly  dissolved  by  caustic  soda 
solution  and  gives  up  the  base  to  ether. 

I  propose  to  apply  the  name  Aristin  to  the  substance  contained  in 
the  above-mentioned  red  ammoniacal  compound.  When  that  com- 
pound is  dissolved  in  hot  glacial  acetic  acid,  the  aristin  crystallizes 
out  on  cooling,  and  it  can  easily  be  obtained  in  a  pure  state  by  recrys- 
tallizing  from  hot  glacial  acetic  acid.  Aristin  forms  shining  gold- 
coloured  laminae  and  flat  needles  sparingly  soluble  in  hot  glacial 
acetic  acid  and  scarcely  at  all  soluble  in  the  cold.  It  is  spaiingly 
soluble  in  hot  alcohol,  more  so  in  ether,  chloroform,  or  benzene. 

At  about  260°  C.  it  blackens,  but  does  not  melt  until  the 
temperature  reaches  270®  C,  and  then  undergoes  decomposition. 
It  dissolves  in  concentrated  nitric  acid  on  boiling  for  a  short 
time,  and  separates  again  unaltered  on  cooling  ;  but  when  the 
boiling  is  long  continued  decomposition  takes  place  with  evolu- 
tion of  red  vapour.  Aristin  dissolves  in  acetic  anhydride  with 
a  yellow  colom%  and  when  concentrated  sulphuric  acid  is  dropped 
into  the  solution  it  becomes  at  flrst  intensely  blue  and  then 
pemAmently  greenish -blue.  The  alcoholic  solution  of  aiistin 
has  a  perfectly  neutral  reaction,  but  the  substance  combines  with 
ammonia  and  with  soda.  These  compounds  have  a  fine  red  colour, 
and  the  ammonia  compound  can  be  crystallized  from  alcohol  in 
tlclicato  needles.      Both   compounds   are  dissolved     by  water    or 
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alcohol  with  deep  orange-red  coloration.  On  addition  of  acids  to 
these  solutions  a  flocculcnt  yellow  precipitate  is  thrown  down  which 
soon  becomes  crystalline. 

The  second  of  the  above-mentioned  compounds  is  a  fat  acid  ester 
that  can  be  easily  purified  by  recrystallization  from  alcohol.  It 
takes  th€  form  of  small  white  lamince  which  melt  at  84°  C,  and  arc 
veiy  soluble  in  hot  alcohol,  but  sparingly  in  cold  alcohol,  very  soluble 
in  eth€r,  pertroleum  spirit  or  chloroform,  and  insoluble  in  water. 

The  substance  dissolves  in  hot  glacial  acetic  acid,  and  on  cooling 
crystallizes  out  again  unaltered.  In  the  alcoholic  solution  this 
substance  can  be  easily  saponified,  the  products  being  phytosteiin 
and  palmitic  acid. 

The  third  substance  mentioned  above  is  a  base,  to  which  I  propose 
giving  the  name  Aristolochine.  That  name  has  already  been  applied 
by  Chevallier  to  a  bitter  substance  obtained  from  Aristolochia 
serpen  taria,  but  it  was  obviously  a  mixture  the  bitter  taste  of  which 
was  probably  due  to  the  presence  of  the  base  now  described.  There- 
fore, the  name  seems  to  me  to  have  been  inappropriate  in  that  instance, 
1^  and  I  have  transferred  it  to  the  pure  substance. 

I  Aristolochine  is  precipitated  from   its    colourless     solutions   in 

I  sulphuric  or  acetic  acid  on  the  addition  of  ammonia  or  caustic   soda 

in  the  form   of  white  amorphous  flocks.     It  is  freely   soluble  in 
'  alcohol,  ether,  chloroform,  or  benzene.     On  evaporating   the  ether 

solution  it  remains  as  a  colourless  resinous  mass.  When  the  ether 
solution  is  mixed  with  an  equal  volimie  of  petroleum  spirit  and  the 
mixture  very  slowly  evaporated,  warty  masses  are  deposited  that  are 
distinctly  crystalline.  The  base  has  a  bitter  taste  and  neutralizes 
acid  perfectly.  The  hydiodide  and  sulphocyanide  are  amorphous 
oily  precipitates  which  present  no  tendency  to  crystallize.  The 
platinochloride  is  a  dark  yellow  and  the  aurochloride  a  pale  yellow 
amorphous  precipitate ;  both  are  almost  insoluble  in  water. 

The  behaviour  of  the  base  with  concentrated  sulphuric  acid  is 
remarkable.  It  forms  a  fine  green  solution,  which  becomes  bright 
bluish  green  on  the  addition  of  a  trace  of  ferric  chloride.  Similar 
reactions  are  given  by  aricine,  cusconine,  and  some  of  the  bases 
of  the  bark  of  Reniijia  purdteana, 

Aristolochine  appeara  to  have  been  already  observed  by  Dymock 
and  Warden  }n  their  examination  of  Aristolochia  indica,  and  I  am  of 
opinion  that  the  differences  of  their  statements  in  regard  to  the  base 
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are  solely  due  to  their  having  failed  to  separate  it  completely  from 
colouring  material.  I  am  also  of  opinion  that  aristin  partakes  of 
the  nature  of  the  yellow  substance*  obtained  by  previous  observers, 
and  that,  according  to  some  remarks  of  Dymock  and  Warden,  it  is 
probably  present  in  the  root  of  Ari^tolochia  indica. 

Aristolochm  is  the  name  given  by  Dr.  J.  Pohl  to  the  active 
principle  of  the  seeds  of  Ariutoloehia  Clematitis  and  the  roots  of 
A.  rotunda  and  A.  longa.  The  powdered  drugs  were  exhausted  with 
pctrolcum-ether,  which  removed  chlorophyll,  oil,  and  a  gelatinous, 
nitrogenous,  inactive  substance  (occasionally  this  can  be  obtained 
crystalline)  ;  warm  96  per  cent,  alcohol  removed  the  colouring  and 
bitter  principles ;  after  evaporating  to  syiiipy  consistence  it  was 
taken  up  with  water  and  acidulated  with  sulphuric  acid,  the  preci- 
pitate collected,  expressed,  dried  at  40°  C,  and  extracted  in  a  Soxhlet 
apparatus  for  some  weeks  with  petroleum-ether  until  the  last  traces 
of  the  above-mentioned  nitrogenous  substance  were  removed  and 
the  residue  exhausted  with  alcohol  or  ether ;  from  this  alcoholic  or 
ethereal  solution  there  separated  after  a  time  yellow  crystalline 
masses,  which,  rcci^ stall ized  several  times  from  ethereal  solution, 
were  found  to  constitute  the  active  principle.  It  is  soluble  in  cliloro- 
fonn,  etht-T,  acetone,  phenol,  acetic  anhydride,  aniline,  and  alcohol ; 
almost  insoluble  in  cold  water,  slightly  soluble  in  warm  water ; 
insoluble  in  ixjrtrolcum-ether,  benzol,  and  carbon  disulphide ;  alkalies 
and  alkaline-earth  hydrates  dissolve  it ;  from  neutral  or  alkaline 
solutions  it  is  precipitated  by  neutral  and  basic  lead  acetate,  dialyzed 
iron,  zinc  sulphate,  silver  nitrate,  and  a  saturated  solution  of  salt, 
but  not  by  alum,  copper  sulphate,  and  platinic  chloride ;  it  docs  not 
reduce  Fchliiig's  solution  and  does  not  react  with  Millon's  reagent. 
Its  ultimate  analysis,  C  69'98,  H  3-54,  N  4-32,  O  32-16,  leads  to  the 
foimula  C"H"N*0"-  Physiologically  it  was  found  that  cold- 
blooded animals  were  entirely  indifferent  to  it;  while  in  warm- 
blooded animals  urajmic  intoxication  was  produced ;  in  this  respect 
aristolochin  is  a  much  more  powerfid  agent  than  any  other  sub- 
stance ;  it  resembles  aloin  in  its  action  upon  tliefkidneys,  but  is  about 
ton  times  more  poisonous — it  is  probable  that  given  to  man  it  may 
act  as  a  cathartic  {Arch,  f.  exper,  PathU,  i«.  Pharm,),  {Apoih.  Ziy. 
lS9l,6'l-2.) 


*  See  rharm,  Jouru.,  li.,  245. 
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LAUKINEJE. 
Gum-barks. 

Gum -bark,  or  Fisihin-puitai  of  tlie  Tamils,  does  not  refer  to  the  bark 
of  a  tree  which  exudes  a  gum  by  bruising  or  incision,  but  denotes  a 
bark  which  has  suoh  mucilaginous  properties  that  it  could  be  used  for 
special  purposes  in  medicine  and  the  arts,  where  the  white  of  Qgg 
would  be  used  elsewhere.  Barks  of  this  description  occur  in  tho 
natural  orders  Malvaceae  and  LaunnesB,  and  students  of  materia 
medica  know  that  drugs  of  these  orders,  marsh-mallow  root,  and  the 
barks  of  arboreous  cinnamons,  for  instance,  contain  a  peculiar  muci- 
lage, which  is  not  precipitated  by  alcohol.  A  typical  gum-bark  of 
the  East  is  that  of  Kydia  calycina,  a  malvaceous  tree,  growing  ex- 
tensively on  tho  slopes  of  the  Nilgiris,  and  largely  employed  in  sugar 
refinery  under  the  Tamil  name  of  Kadularangy'puttai,  On  soaking 
a  portion  of  this  dried  bark  in  water  it  rapidly  swells,  and  the 
inside  becomes  coated  with  a  slimy  mucilage.  The  inner  layers  of 
the  liber  may  then  be  removed  like  pieces  of  lace,  and  the  gum  is  seen 
to  be  occupying  the  spaces  between  the  longitudinally  disposed  fibres, 
apparently  formed  from  the  cellulose  of  the  broken  cell -walls.  Tho 
bark  of  Kydia  is  sold  in  the  bazaars,  and  the  decoction  is  taken  as  an 
astringent  and  tonic,  and  the  Vythians  or  native  doctors  consider  it 
to  be  a  specific  for  diabetes. 

Dr.  Mohideen  Sheriff,  in  the  "  Supplement  to  the  Pharmacopoeia  of 
India,"  gives  Tetranthera  Roxburyhii  as  the  botanical  origin  of 
Phhin-pttltat,  but  offers  no  description  of  the  drug  under  that  heading. 
Mr.  Hollingsworth,  of  the  Madi-as  Medical  College,  some  time  ago 
supplied  me  with  an  authentic  specimen  of  the  bark  of  Tetranthera 
lauri/oliaj  or,  as  it  is  now  called  in  the  **  Flora  of  British  India," 
Litsccn  sebifera.  The  bark  was  of  a  reddish -brown  colour  and  slightly 
balsamic  odour,  very  different  to  that  of  cassia  or  cinnamon.  Tho 
thickness  was  a  quarter  of  an  inch,  and  when  soaked  in  water 
it  became  very  mucilaginous;  It  afforded,  on  analysis,  distinct 
reactions  for  an  alkaloid,  which  had  the  characters  of  laurotetaninc^ 
a  poisonous  base  lately  discovered  by  Dr.  Grcshoff  in  the  barks  of 
several  species  of  Javanese  lauraceous  plants. 

About  two  years  ago  a  collection  of  drugs  for  identification  was 
sent  to  me  by  Dr.  P.  S.  Mootooswamy,  of  Tan j  ore,  and  among 
them  was  a  specimen  of  Pish iu'put tat,  which,  he  said,  was  collected 
fr(»m  trees  gi-owing  in  tlie  jungles  near  Point  Calimere,     This  bark 
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had  a  most  agreeable  odour,  resembling,  but  not  identical  with,  Indian 
cassia,  and  the  taste  was  decidedly  sweet.  It  made  a  slimy  mucilage 
when  mixed  with  water  and  contained  some  tannic  acid,  but  no 
alkaloid  resembling  laurotetanine  could  be  separated  from  it.  The 
bark  is  sold  in  the  bazaars,  and  it  is  known  as  Mydalakady  among 
Muhammadans.  It  is  ussd  in  medicine  for  its  mucilaginous, 
demulcent,  and  refrigerant  propertied.  By  powdering  the  bark  with 
some  benzoin,  mixing  it  into  a  paste  with  a  little  water,  and  smearing 
this  on  reeds,  and  diying  them  in  the  sun,  flavouring  sticks  called 
Samboorany-vathe  are  made,  and  are  burnt  as  an  incense  or  perfume. 
I  have  not  been  able  to  obtain  the  botanical  source  of  this  particular 
variety  of  gum-bark,  but  I  am  inclined  to  believe  from  its  odour  that 
it  is  an  arboreous  cinnamon. 

From  Travancore  I  have  received  on  different  occasions  three 
specimens  of  gum-bark,  all  varying  the  one  from  the  other.  The 
first  was  a  thick,  red-coloured  bark,  a  commercial  article  on  the 
Western  Coast,  supplied  to  sugar  refiners.  The  botanical  origin  could 
not  be  ascertained ;  it  differed  in  physical  characters  from  the  barks 
previously  mentioned,  and  yielded  an  alkaloid  having  the  reactions  of 
laurotetanine,  •  Probably  it  was  a  LitssBa.  The  second  description  of 
gum-bark  was  that  of  Kydia  calycina.  The  third  specimen  was  sent  by 
the  Conservator  of  Forests  for  Travancore ;  it  was  named  in  Malyalum 
Ava-tholi,  and  derived,  it  was  supposed,  from  a  species  of  Cordia. 

I  have  recently  examined  some  samples  of  gum-barks  from  the 
Madura  District  of  Southern  India,  and  stated  to  be  used  by  the  hill 
villagers  in  iucreasing  the  alcoholic  strength  of  sago  toddy.  The 
plants  yielding  these  barks  were  up  to  this  time  only  known  by  their 
vernacular  names,  but  as  leaves,  flowers,  and  fiiiits  were  also  sent, 
these  enabled  them  to  be  identified.  The  request  was  also  made  tbat 
they  should  be  analysed  to  ascertain  the  nature  and  effect  of  their 
use  in  native  spirit  manufacture. 

The  seven  specimens  of  bark  were  as  follows  : — 

1.  Kadaly-manim*     ...  ...       Olea  glandult/era, 

2.  Koppa-marum        Litscea  Zeylanica. 

3.  Karukathan-gundu*  ...      Hiptage  Madablota, 

4.  Mullu-gundu  ...  ••      J asminum flexile, 

5.  Pungala-marum     ...         ...      Ligustrum  Roxhurgkii. 

6.  Sudala-marum        Litscea  Wig  hit  ana, 

7.  Kumala-marum      Gmelina  arborea, 

♦  Marum  =  tr©e,  gundu  =  climber  (Tamil). 
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The  Olea  glandulijera  is  a  stout,  tall  tree,  with  white  flowers  and 
small  black  fruit.  The  bark  is  of  a  greyish  colour,  with  whitish 
specks,  about  \  of  an  inch  in  thickness,  breaking  with  a  close  granu- 
lated fracture,  inner  surface  brown. 

The  Liisoia  Zeylanxca  is  a  moderate -sized  tree,  with  yeUowish-white 
flowers  and  black  fruit ;  the  leaves  are  ribbed  and  whitish  on  the 
under  surface.  The  bark  is  gray  and  covered  with  lichens,  smooth, 
\  of  an  inch  thick,  fracture  close,  showing  white,  glistening  fibres 
running  through  the  red  substance  of  the  middle  and  inner  layers, 
brown  and  smooth  internally.  The  bark  gives  off  a  fragrant  odour 
when  burning. 

The  Hiptage  Madahlota  is  a  woody  climber,  reaching  to  the  top 
of  trees  over  100  feet  high.  The  stems  are  from  half  to  three- 
quarters  of  an  inch  in  thickness,  and  covered  with  a  thin,  smooth, 
reddish-brown  bark  enclosing  a  yellowish  wood. 

The  Jasminum  flexile  is  also  a  climber.  The  stems  are  about  one 
inch  in  diameter,  very  woody  and  knotted,  covered  with  a  light 
yellowish -brown  papery  bark,  exfoliating  on  the  surface. 

The  Ligustrum  Roxburghii  is  a  stout  tree  about  50  feet  in  height. 
The  bark  is  coloured  russet-brown,  and  is  a  quarter  of  an  inch  or 
more  in  thickness ;  fracture  close,  showing  thick  white  fibres  running 
through  the  brown  middle  and  inner  layers. 

The  Litacea  Wighiiana  is  similar  to  L,  Zeylanica  in  many  respects. 
The  bark  has  a  greyish- green  epidermis,  beneath  whichns  a  chocolate- 
coloured  surface  ;  the  fracture  is  short  and  light  coloured,  becoming 
red  or  brown  by  exposure  to  the  air. 

The  Gmelina  arborea  is  a  common  tree  in  the  plains.  The  bark  is 
about  half  an  inch  thick,  with  a  rugged,  black  and  yellowish-brown 
surface,  middle  layer  hard  and  brown,  fracture  granular,  ochreous 
within. 

Some  documents  accompanying  these  specimens  stated  that  the 
barks  of  these  trees  were  used  ''to  increase  the  intoxicating  effects 
of  sago  toddy."  The  bai-k  is  simply  placed  in  the  toddy  and  left 
there  for  two  or  three  days.  The  bark  No,  3,  it  is  said,  is  not  so 
frequently  used,  as  the  resulting  liquor  causes  headache  when  drunk. 
With  reference  to  No.  7,  it  was  said  that  a  tenth  part  of  it  would 
answer  the  purpose  in  the  absence  of  other  barks. 

It  will  only  be  necessary  to  give  the  results  of  the  chemical 
examination   of  these  bai'ks,  in  so  far  as  they  arc  likely  to  explain 
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their  action  iu  tlio  fermentation  of  sugar.    Throo  of  the  plants  ^ 

curiously  enough  belong  to  the  natural  order  Oleaceee ;  these  are  Olea  " 

fflandHli/era,  jasminum   and  ligustrum,  and  like  other  plants  of  this  * 

order  contain  a  peculiar  bitter  principle,  soluble  in  water  and  alcohol, 
and  a  yellow  colouring  matter  called  queroetin.     Two  other  barks  of  * 

the  series  belong  to  the  same  natural  family  of  the  laurels,  and  have  a 
similar  composition  ;  these  are  the  Litsseas.  The  Hiptage  bark  con- 
tains tannin,  and  is  simply  an  astringent ;  and  the  Gmelina  belongs 
to  a  class  of  plants  distinguished  for  their  bitterness.  ^ 

The   amount  of  extract  dissolved  out  of   the  bark  by  water  and  i 

alcohol    respectively  were  determined  in  order  to   ascertain   their  J 

relative  proportion,  as  it   would  seem  that  in  the  absence  of  much  *^ 

resin,  the  excess   of  water    extract  over  the   spirit  extract  would  i 

indicate  mucilaginous  matter,  and  on  the  barks  being  placed  in  the 
toddy,  which  in  a  fresh  state  is  a  watery  solution  of  sugar,  with  some  ' 

albuminous  matter,  the   extract  would  dissolve,  but  as  fermentation  i 

proceeded,  alcohol  would  be  formed  and  the   mucilage  would  become  ^ 

insoluble  and  precipitate,  carrying  down  with  it  the  viscid  albumen, 
and  thus   allow  the  sugar  to  ferment  more   rapidly.     From  the  fact  ^A 

that  other  gum-barks  besides  the  Litsseas,  such  as  Kydia  calycvna 
and  Guazuma  tomentosa^  are  largely  used  in  clai'ifying  sugar,  it  is 
evident  that  some  such  object  as  this  is  intended  in  their  employment. 
The  astringent  qualities  of  most  of  the  above-mentioned  barks  are  no 
doubt  used  for  the  purpose  of  forming  insoluble  compounds  with 
albuminous  matter  in  saccharine  solutions;  just  as  hops  ai-e  used  to 
remove  this  substance  from  malt  liquor  in  the  ordinary  process  of 
brewing  beer.  The  hops  are  found  to  prevent  in  a  gi-eat  measure 
tlie  tendency  of  the  beer  to  become  sour,  in  consequence  of  the 
conversion  of  alcohol  into  acetic  acid,  and  in  warm  climates  where 
such  liquors  are  apt  to  run  into  the  acetous  fermentation  very 
rapidly,  it  is  necessary  to  employ  astringent  drugs  to  regulate  the 
formation  of  alcohol  and  prevent  the  development  of  acetic  acid. 

The  natives  consider  these  barks  a  necessary  ingredient  in  making 
spirit,  for  the  following  reasons  :  Firstly,  they  diminish  the  great 
sweetness  of  the  toddy  sugar.  Secondly,  they  render  the  spirit  more 
intoxicating.  The  first  of  these  phenomena  is  accounted  for  by  the 
chemical  fact  that  sugar  breaks  up  during  fermentation  into  two 
other  bodies,  alcohol  and  carbonic  acid ;  and  in  the  second  place  the 
barks  enable  the  operator  to  obtain  a  larger  proportion  of  alcohol  from 
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his  toddy  than  he  could  get  from  leaving  it  to  brew  without  such  ad- 
juncts.  The  analyses  of  the  barks,  with  the  exception  of  the  Litsseas, 
which  contain  laurotetanine,  has  revealed  no  principle  of  poisonous  or 
intoxicating  properties,  therefore  the  idea  of  their  directly  conununi* 
eating  a  potency  to  the  spirit  is  not  sufficiently  established,  and, 
besides,  as  the  spirituous  liquor  is  submitted  to  distilliation  afterwards, 
any  alkaloid,  such  as  strychnine,  would  be  left  behind  in  the  retort. 
Some  of  the  barks  are  aromatic,  and  these  most  likely  are  used  to 
flavour  the  resulting  spirit,  which  would  be  the  case  if  the  aroma 
resided  in  a  volatile  oil.  It  is  probably  a  spirit  of  this  kind  that 
Dr.  Ainslie  refers  to  under  the  title  of  Puttaicharagum^  or  bark- spirit, 
an  alcoholic  liquor  in  which  barks  of  various  acaciafl  are  used  in  the 
manufacture,    (P.  E,) 

Formosa  Camphor** 

Formosa  camphor  is  obtained  from  the  Lauras  camphor  a^  immense 
forests  of  which  extend  over  liiost  of  the  lower  ranges  of  hills  in  the 
island,  eltending  up  the  lower  slopes  of  the  mountains  inhabited  by 
the  savage  tribes.  Many  of  these  forests  have  not  been  touched,  and 
the  statetnent  that  the  camphor  supplies  in  Soiith  f'ormosa  are 
becoming  exhausted,  applies  only  to  those  districts  which  are  purely 
Chinese.  The  supply  from  other  parts  is  practically  inexhaustible. 
Even  in  purely  Chinese  districts  it  is  only  at  certain  places  that  the 
supply  is  falling  off  in  consequence  of  the  reckless  manner  in  which 
the  trees  have  been  destroyed,  partly  for  the  sake  of  the  timber  and 
camphor,  and  partly,  no  doubt,  simply  to  clear  the  ground  for 
cultivation. 

It  has  been  often  stated  that  the  method  of  obtaining  crude 
camphor  in  Formosa  is  by  steeping  the  chopped  branches  in  water, 
and  boiling  until  the  camphor  begins  to  adhere  to  the  stick  used  for 
stirring,  when  £he  liquor  is  strained,  and  by  standing  the  camphor 
concretes.  By  this  method  it  does  not  necessarily  follow  that  the 
tree  is  destroyed ;  in  fact,  with  a  little  care  there  is  no  need  that  it 
should  be.  But  although  this  method  may  have  been  in  use  in 
former  days,  it  certainly  is  not  now*  On  the  contrary,  I  am  assured 
by  several  natives,  engaged  in  the  trade,  whom  I  have  questioned  on 
the  subject,  that  the  yield  of  camphor  from  the  branches  is  too  small 
to  repay  the  labour  of  extraction. 

*  From  a  report  by  Mr.  Consul  Warren  on  the  trade  of  Tainan,  Formosa. 
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The  method  in  general  use  now  is  as  follows: — The  camphor  expert 
3elects  a  tree  and  scrapes  into  the  trunk  in  different  places,  using  an 
instrument  somewhat  resemhling  a  rake,  with  the  view  of  ascertain- 
ing whether  it  contains  sufficient  camphor  to  repay  the  labour  of 
.extraction.  A  tree  is  said  not  to  be  worth  anything  for  camphor 
purposes  until  it  is  fifty  years'  old,  and  the  yield  is  very  unequal ; 
sometimes  one  side  only  of  the  tree  contains  enough  camphor  to 
satisfy  the  expert,  and  in  this  case  that  side  alone  is  attacked. 
The  trunk  is  scraped  to  as  great  a  height  as  the  workmen  can 
conveniently  ireach,  and  the  scrapings  ai'e  pound«d  up  and  boiled 
with  water  in  an  iron  vessel  over  which  an  earthenware  jar^  specially 
made  for  the  purpose,  is  inverted.  The  camphor  sublimes  and 
condenses  on  the  jar,  which  is  removed  from  time  to  time,  scraped, 
and  replaced.  The  root  of  Ihe  tree  And  the  trunk,  for  some  eight 
feet  up,  contain,  as  a  rule^  the  greatest  quantity  of  camphor.  If  the 
scrapings  obtained  from  the  trunk  yield  well,  the  cliipping  is  con- 
tinued until  in  the  end  the  tree  falls.  The  roots  are  then  ginibbed 
up,  as  it  is  certain  they  will  give  a  proportionately  good  return.  If, 
however,  the  scrapings  do  not  turn  out  well,  the  tree  is  abandoned, 
and  work  is  commenced  on  another.  No  attempt  is  made  to  extract 
camphor  from  the  fallen  trunk  or  from  the  branches.  In  some  eases, 
the  trunk  is  sawn  up  into  timber,  but  this  depends  on  the  locality ; 
from  many  districts,  owing  to  absence  of  roads,  timber  would  not 
pay  for  its  transport. 

It  is  impossible  to  imagine  a  more  wasteful  method  of  procedui*e, 
and  it  is  fortunate  that  the  camphor  forests  of  Formosa  are  practi- 
cally  inexhaustible. 

The  quantity  of  camphor  produced  depends,  of  course,  simply  on 
the  amount  of  labour  employed  in  the  business.  Ten  of  the  ii-on  pots 
mentioned  above  and  their  accompanying  jars  make  up  what  is 
called  a  ♦  *  set,"  and  are  worked  by  four  men.  One  set  will  produce 
about  65  lbs.  in  ten  days,  or,  say,  1|  cwt.  a  month,  but  this  only 
under  the  most  favourable  circumstances  ;  a  fail'  average  is  about 
li  cwt. 

Recently  a  change  has  been  made  in  the  camphor  monopoly.  It  is 
now  proposed  by  the  Chinese  authorities  that  the  camphor  stills 
should  be  licensed  before  they  are  permitted  to  work.  The  cost  of 
the  license  will  be  equivalent  to  a  tax  of  about  22s.  Gd,  per  cwt., 
a  heavy  tax,  seeing  that  the  actual  value  of  the  camphor  at  the 
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ly  place  of  production  is  very  little  over  this  amount.     (^Pharm.  Journ, 

\  .Juue  ISth,  18910 

EDPHORBIACEiE. 

Phyllanthus  ITiruri. 

The  bitter  principle  of  this  plant,  which  we  provisionally  named 
pseudo'chiratan,  has  been  examined  by  M.  Ottow  {Nederl.  Tijds. 
fjoor  Pharm.y  1891,  3,  126),  who  calls  it  phyllanthin  and  gives  its 
•chemical  composition  as  0'**H*'0".  It  crystallizes  in  colourless  . 
needles  or  .flakes,  possesses  an  intensely  bitter  taste,  4indis  almost  in- 
soluble in  water,  but  easily  soluble  in  alcohol,  petroleiun  ether, 
•ether,  chloroform,  benzene,  and  glacial  .acetic  acid.  At  200°  C.  it  is 
volatilized  and  condenses  in  the  upper  part  of  the  vessel  as  an  amor- 
phous mass,  but  in  a  few  days  this  amorphous  deposit  changes  to 
the  crystalline  state, 

Manioo  or  Cagsava* 

From  ithe  brief  allusions  to  this  substance  by  writeiTs  on  Materia 
Medica,  one  woidd  get  but  a  slight  idea  of  its  importance  as  an  arti- 
cle of  diet  in  tropical  countries,  being  the  staj)le-food  for  umiumbered 
millions  of  human  beings — the  staff  of  life  in  the  West  Indies,  Brazil, 
and  on  the  Continent  of  Africa. 

The  plant  from  which  this  food  is  derived  is  known  to  botanists  as 
Janipha  Manihot,  and  is  a  shrub  six  to  twelve  feet  high  and  one  or  two 
inches  in  diameter.  Except  for  Ihe  young  leaves,  which  are  used  as 
greens,  its  whole  value  consists  in  its  tuberous  roots,  which  sometimes 
reach  the  enormous  weight  of  thirty  pounds,  but  usually  range  from 
one  to  three  inches  in  diameter  and  from  six  to  eighteen  inches  in 
length.  The  shrub  is  said  to  be  a  native  of  Brazil,  where  it  is  known 
as  Mandioca  or  Tapioca.  Cassada  (or  Cassava)  is  its  name  in  the  West 
Indies.  It  is  not  grown  from  the  seeds,  but  from  cuttings,  having 
surprising  vitality ;  for  a  cane  of  it,  like  Aaron's  rod,  will  bud  and 
grow  leaves  in  your  hand.  Hence,  it  is  only  necessary  to  cut  the 
Qtick  into  pieces  of  six  to  twelve  inches  in  length,  and  thrust  them 
into  the  ground,  and  it  matters  little  whether  the  ground  has  been 
first  broken  for  it  or  not.  In  eight  to  eighteen  months  the  tubers 
are  in  their  best  state  to  produce  the  nutritious  food — seventy  per  cent, 
gluten  and  thii'ty  of  starch ;  but,  at  a  later  period,  the  gluten  becomes 
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less  and  the  starch  increases*  There  is  no  food-product  which  com- 
pares with  it  in  resisting  drought.  Even  in  the  dryest  seasons, it  is 
like  other  trees  ''planted  by  the  rivers  of  water,"  and  whole  fields  are 
green  with  its  foliage,  while  all  else  is  brown  with  the  scorching  sun. 

There  are  two  varieties  of  the  manioc,  known  as  the  sweet  and  the 
bitter ;  the  first  of  which  may  be  eaten  with  impunity,  while  the 
latter  has  a  bitterish,  milky  juice,  which  is  poisonous  from  containing 
prussic  acid.  But  these  roots  are  grated  or  otherwise  reduced  to  a 
pomace,  and  then  suspended  in  grass  bags,  when  the  poisonous  juice 
drips  out,  or,  being  volatile,  is  dissipated  by  the  heat  in  baking  bread 
irom  it.  The  bitter  variety  is  the  principal  kind  used  in  British 
Guiana,  while  the  sweet  is  the  one  mostly  cultivated  in  Africa.  The 
tapioca  which  comes  into  our  houses  is  almost  pure  starch,  and  is 
made  from  the  expressed  juice  of  the  root,  which,  on  standing,  deposits 
in  the  form  of  powder,  and  which,  if  dried  without  heat,  will  remain 
so.  If  heat  be  applied,  it  takes  the  foim  of  the  irregular  masses  we 
are  accustomed  to  see. 

The  root  has  the  taste  of  chestnuts,  and  may  be  eaten  raw.  .  It  is 
delicious,  wholesome  food  when  roasted  in  hot  embers  or  broiled. 
If  soaked  till  the  skin  can  be  di*awn  off  and  the  fibrous  heaii^  drawn 
out  and  then  dried,  it  makes  good  bread ;  or,  if  broken  up  and  fried 
in  palm  oil  and  salted,  it  is  a  good  relish,  and  the  Africans  call  it 
bomba. 

An  extremely  white  and  fine  flour,  called  yu^a,  is  made  from  the 
soaked  and  dried  roots,  and  it  is  the  chief  food  in  Angola. 

The  flour  makes  a  thick  porridge  or  m\xsh-^/unje.  The  water  is 
boiled  and  salted  and  set  off  the  fire  j  after  which  fuba  is  stirred  in 
until  it  can  be  cut  into  blocks^  which  may  be  taken  in  the  hands  and 
eaten  with  molasses  or  dipped  into  chicken  broth. 

The  staff  of  life  on  the  Congo  is  quanga,  or  bread  made  from  the 
manioc  by  soaking,  peeling,  and  pounding  the  soaked  root  into  a 
pomace,  and  kneading  and  making  into  dough -^loaves  of  four  by  six 
or  ten  inches.  These  loaves  are  wrapped  in  thin,  tough  leaves  and 
bound,  and  then  boiled  in  large  earthen  pots.  Then  the  bread  is  ready 
for  use ;   or  it  may  be  sliced  and  browned  or  broiled,  as  one  prefers. 

Farina  from  the  manioc  is  prepared  by  gi-ating  the  green  root,  dry- 
ing in  the  sun,  with  all  the  starch  and  tapioca  in  it,  browning  it 
slowly  over  the  fire;  after  which  it  is  eaten  by  stirring  it  into  soup  or 
boiled  beans. 
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Grate,  strain,  and  dry  slowly  in  the  sun,  and  you  have  a  starch  for 
puddings  or  any  other  purpose  for  which  starch  has  demand  in  the 
market.  Gluten  being  a  nerve-food,  indispensable  to  health  and 
vigour  of  both  body  and  mind,  the  great  abundance  of  it  in  the 
Cassada — nearly  three  times  as  much  as  in  wheat  flour -~  the  Oassada 
is  pre-eminently  "  the  staff  of  life,"  since  there  is  no  way  by  which 
its  abundance  of  gluten  can  be  wasted  in  preparation,  as  in  wheat. 
There  is  a  Providence  here  which  shapes  ends,  since  this  chief  food 
for  tropical  regions  has  so  much  nerve -supplying  elements  and  so 
little  of  the  heating  elements,  as  compared  with  food  in  colder 
climates. 

But  this  abundant  gluten,  as  compared  with  other  foods  for  the 
sick,  pre-eminently  fits  it  for  the  sick-room,  and  especially  so  when 
we  wish  to  increase  strength  instead  of  heat,  and  where  any 
irritating  and  indigestible  food- substances  are  forbidden.  It  requires 
longer  boiling  than  starchy  foods  in  general,  and  may  be  use  .  in 
the  form  of  thin  mucilage  or  demulcent,  or  in  a  more  solid  form  with 
sugar,  lemon  juice,  nutmeg  or  other  aromatics.  I  suspect  that,  as 
physicians,  we  should  make  immense  gain  in  restoring  from  prostrat- 
ing sicknesses  by  using  more  of  this  eligible  substance  in  place  of  so 
much  meat  slops,  and  especially  so  in  cases  complicated  with  more  or 
less  gastric  irritation.  Meat  foods  must  be  excluded  from  the 
stomach  in  gastric  ulcer.  Why  not,  then,  fall  back  upon  this  highly 
nitrogenous  food  for  supporting  the  strength  ?  Having  so  large 
a  proportion  of  gluten  over  the  starch,  it  offera  immense  advantages 
over  wheateu  and  other  bread  in  cases  of  diabetes  where  any  starch 
at  all  is  allowable.  {By  E  Chenery,  M,D.^  of  Boston^  *'  The  Times 
and  lUfftster,'^  April  6th,  p.  318.) 

In  the  Cox's  Bazar  district,  Bengal,  the  tuberous  roots  are  used 
by  tiie  Maghs  in  the  preparation  of  a  spirit. 

A  false  Kamala. 

Mr.  Henry  G.  Greenish  has  examined  a  sample  of  Kamala  from 
Bombay,  and  found  it  to  have  been  carelessly  collected,  and  mixed 
with  badly  preserved  safiflower  and  other  extraneous  matter,  and 
reduced  to  coarse  powder.     {Pharm.  Journ,^  March  11th,  1893.) 
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I9r*  W^illiAm  Bsmorit* 


In  issuing  tlie  sixth  part  of  the  **  Pharmacogpraphia  Indica,'* 
it  is  with  much  regret  we  have  to  announce  the  death  of  the 
senior  author.  This  sad  event,  caused  by  influenza  combined 
with  cystitis,  took  place  on  the  30th  April  1892,  at  his  re- 
sidence on  Malabar  Hill,  Bombay,  in  the  fifty-eighth  year  of 
his  age.  William  Dymock  belonged  to  the  west  of  England^ 
and  was  educated  first  at  Bristol,  then  at  Rugby,  and  after- 
wards at  Oxford  where  he  took  a  B.A.  degree.  After  a  course 
of  medical  studies,  he  became  M.R.C.S.  Eng.,  he  then  joined 
the  Indian  Medical  Service,  and  was  appointed  to  the  Bombay 
Presidency  in  1857,  He  saw  active  service  during  the  Mutiny 
with  the  Kathiawar  Field  Force  against  the  Wagheers,  and  was 
present  at  the  capture  of  Dantal  Hill.  For  two  years  he  was 
attached  to  the  Indian  Navy,  and  visited  the  ports  of  the 
Persian  Gulf  and  the  East  African  Coast.  In  1868  he  served 
on  the  Committee  for  publishing  the  Pharmacopoeia  of  India, 
and  at  the  time  he  was  Acting  Resident  Surgeon  at  the  Euro- 
pean General  Hospital.  After  taking  two  years'  furlough  to 
England  he  was  appointed  in  1871  to  be  Principal  of  the 
Medical  Store  Department,  Bombay,  and  in  this  capacity  he 
laboured  for  nearly  twenty  years,  until  his  retirement  from  the 
service  on  30th  April  1 890.  During  this  time  he  devoted  all 
Ms  energies  to  the  study  of  materia  medica  and  pharmacy. 
He  largely  increased  the  local  manufacture  of  galenical  pre- 
parations, and  introduced  modem  and  improved  machinery  in 
the  Depdt  laboratory.  For  his  skilful  and  efficient  manage- 
ment he  was  thanked  by  Government  on  three  separate 
occasions.  Dr.  Dymock  was  proficient  in  Arabic,  Persian, 
Sanskrit,  Hindustani,  Mahratti  and  Guzrati ;  he  was  familiar 
with  Gh^ek  and  Latin,  and  corresponded  freely  in  French, 
German  and  Portuguese.    He  was  a  Fellow  and  Examiner  of 
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ihe  University  of  Bombay,  and  being  an  eminent  linguist  he 
was  for  many  years  a  member  of  the  Presidency  Board  for  the 
examination  of  officers  in  Oriental  languages.  Bombay  being 
the  drug  market  of  the  East,  he  availed  himself  of  the  many 
opportunities  of  examining  new  and  rare  vegetable  products, 
and  having  a  good  knowledge  of  botany,  he  was  often  able  to 
identify  the  sources  of  the  drugs.  He  was  for  some  years 
Professor  of  Materia  Medica  in  the  Grant  Medical  CoUege,  and, 
as  a  teacher  of  this  science,  he  was  said  not  to  have  a  rival  in 
India. 

Dr.  Dymock'g  literary  contributions  to  the  Pharmaceutical 
Journal  commenced  in  1875  with  a  paper  on  "  The  Asafoeti- 
das  of  the  Bombay  Market/'  this  was  followed  by  others  on 
'*  Ammoniacum  and  Dorema  Root/'  "  Myrrh  "  and  *«  Chaul- 
moogra  Oil.'^  In  1876,  the  well-known  **  Notes  on  Indian 
Drugs  '^  first  appeared,  and  were  a  feature  of  the  Journal  for 
the  next  four  years.  Specimens  of  these  drugs  were  at  the 
same  time  liberally  supplied  to  the  Pharmaceutical  Society's 
Museum,  and  were  sent  to  pharmacologists  in  England  and  the 
Continent  for  chemical  investigation.  In  1883  he  brought  out 
his  "  Vegetable  Materia  Medica  of  Western  India,"  and  this 
was  amplified  into  a  second  edition  only  two  years  afterwards. 
The  publication  of  a  more  comprehensive  work  on  Indian 
Materia  Medica,  based  on  the  same  plan,  was  conceived  in 
1888,  and  next  year  the  first  part  of  the  "  Pharmacographia 
Indica  "  was  issued.  The  greater  responsibility  of  this  work 
rested  with  him,  and  to  it  he  gave  his  whole  time  until  his  fatal 
illness  compelled  him  to  cease  from  his  labours  a  few  days 
before  he  died.  The  manuscript  of  \hQ  sixth  part,  as  far  as  he 
could  prepare  it,  was  written,  and  he  compiled  an  index  and  an 
appendix  which  will  be  printed  as  soon  as  possible. 

Dr.  Dymock  was  one  of  the  founders  of  the  Anthropological 
Society  of  Bombay,  and  most  actively  supported  the  Society  in 
the  successive  positions  of  member  of  the  Council,  President 
(1889),  and  General  and  Literary  Secretary.  The  subjectof  his 
Presidential  address  was,  "  India  as  a  field  for  Anthropological 
Research/*  and  among  his  papers  read  at  the  meetings  were 
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"  Anthropogonic  Trees,"  "  On  the  Narcotics  and  Spices  of  the 
East,"  "  The  Flowers  of  the  Hindu  Poets,''  On  the  use  of 
Turmeric  in  Hindu  Ceremonial  "  and  "  On  the  use  of  Ganja 
and  Bhang  in  the  East.''  He  also  read  papers  before  the 
Bombay  Natural  History  Society  and  the  Medical  and  Physical 
Society.  He  was  honorary  member  of  the  Pharmaceutical  and 
other  learned  societies.  In  1887  he  was  awarded  the  Hanbury 
Oold  Medal  for  his  researches  in  the  natural  history  and 
chemistry  of  drugs. 

As  a  scientific  investigator  Dr.  Dymock  was  thorough  and 
conscientious ;  in  liis  literary  researches  he  was  careful  and 
painstaking  ;  his  disposition  was  kind  and  obliging.  Although 
a  man  of  varied  and  great  talents  he  was  of  very  retiring 
habits,  and  had  very  few  social  acquaintances.  His  sub- 
ordinates regarded  him  as  a  father,  and  his  correspondents  in 
different  parts  of  the  world  could  always  count  upon  a 
punctual  and  friendly  reply  to  their  enquiries.  He  was  the 
greatest  pharmacognoscist  in  this  country,  and  many  besides 
ourselves  will  mourn  that  such  a  useful  career  was  so  suddenly 
femiinated, 

C.  J.  H.  WARDEN. 

DAVID  HOOPER, 
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SCROPHULARINEiE. 

VERBASCUM  THAPSUS,  Linn, 

Fig.—JSng.  Bot.  tiii,,  t  549;  Woodv.  Med.  Bot.,  i.  125. 
Great  Mullein  (ling.),  Bouillon  blanc,  MolSne  {Fr.). 

Hab. — Temperate  Himalaya.  Westwards  to  Britain. 
The  root,  leaves,  and  flowers. 

Vernacular. — ^PhuUa,  Ban-tamb^u  (Hind,). 

History,  Uses,  &C. — The  Hindi  names  for  this  plant 
are  well  chosen :  Phdlla  signifies  '^  covered  with  flowers  "  and 
Ban-tamb4kd  "wild  tobacco."  As  far  as  we  know  it  is  not 
mentioned  by  Sanskrit  medical  writers.  The  Arabians  describe 
it  under  the  names  of  Adan-ed-dubb,  "  bear*s-ear/'  and  Mahizah- 
raj,  "fish  poison";  it  is  also  called  Sikrin-el-hut,  "fishes'  hem- 
lock, "  and  in  modern  Arabic,  Labidat-el-baida,  "  white  felt 
plant,  "  and  Busir. 

Mahizahreh  and  Busir  are  Persian  names  for  Mullein,  which 
is  described  very  exactly  by  Haji  Zein  in  the  Ikhti^rit. 

Mahometan  physicians  consider  it  to  be  hot  and  dry  in  the 
third  degree,  and  prescribe  it  in  gout  and  rheimiatism  in  com- 
bination with  aperients.  They  identify  it  with  the  ^^dfjtot  or 
ifXofils  of  the  Greeks  of  which  several  kinds  are  described  by 
Dioscorides  as  useful  in  diarrhoea  and  cough,  and  externally 
as  an  emollient ;  one  kind,  ^Xo^ij  Xv^wTir,  was  used  for  making 
lamp  wicks.  The  narcotic  action  of  Mullein  on  fish  appears  to 
IIL— 1 
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be  well  known  to  the  Arabs  and  Pemans.  According  to 
Dr,  Stewart,  the  roots  are  used  in  Northern  India  as  a 
febrifuge. 

In  Europe  Mullein  has  long  had  a  reputation  in  the  pul- 
monary diseases  of  cattle,  on  which  account  it  bears  the  name 
of  Cow^s  Lungwort,  In  Q-ermany  the  plant  is  placed  in  grana- 
ries to  drive  away  mice.  The  stalks  covered  with  pitch  were 
formerly  used  as  flambeaux,  from  this  practice  the  plant  derived 
its  names  of  Gierge  de  Notre-Dame  and  Flear  de  grand  OJiandelier 
in  France,  and  High  Taper  in  England.  The  leaves  and  flowers 
are  considered  to  be  demulcent,  diuretic,  anodyne,  and  anti-  * 
spasmodic,  and  have  long  been  in  use  in  diarrhoea  and  pulmonary 
affections.  An  infusion  of  the  flowers  is  used  in  France  as  a 
diuretic,  and  a  cataplasm  of  the  leaves  as  an  emollient.  The 
seeds  are  said  to  be  narcotic,  and  to  have  been  used  in  asthma 
and  infantile  convulsions.  In  1883  Dr.  F.  J.  B.  Quinlan  {5nf. 
Med,  Joiim.)  drew  attention  to  the  popular  use  of  the  leaves 
boiled  in  milk  as  a  remedy  for  phthisical  cough  and  diarrhoea  in 
Ireland,  and  stated  that  the  plant  was  cultivated  in  gardens  on 
rather  an  extensive  scale.  He  claims  for  it  weight-increasing 
and  curative  powers  similar  to  those  possessed  by  cod  liver  oil. 

Description. — The  root-leaves  are  from  6  to  18  inches  in 
length,  the  cauline  oblong,  the  upper  ones  being  acuminate  and 
sessile  on  the  stem,  more  or  less  crenate,  thickly  covered  with 
soft,  whitish,  stellate  hairs.  They  have  a  mucilaginous  some- 
what bitter  taste,  and  a  disagreeable  odour  when  fresh,  which  is 
lost  on  drying. 

The  flowers  form  a  spike  6  to  10  inches  in  length,  the  corolla 
only  is  collected.  It  is  from  i  to  |  inch  in  diameter,  bright 
yellow,  5-lobod,  smooth  above,  and  stellately  tomentose 
beneath ;  attached  to  the  tube  are  the  stamens,  of  which  the 
three  upper  are  woolly,  and  the  two  lower  longer  and  smooth. 
The  taste  is  mucilaginous  and  somewhat  bitter.  The  plant 
described  by  Haji  Zein  appears  to  be  F.  Blattana,  as  he  says 
that  the  flowers  have  a  purple  eye.  The  -odour  of  the  flowers 
has  been  compared  with  that  of  orris  root. 


Digitized  by  LjOOQ IC 


SOaOPUULARINEJE.  3 

The  seeds  are  about  ^^  of  an  inch  in  length,  cone-shaped, 
finely  pitted,  very  tough  and  difficult  to  powder,  nearly 
inodorous,  and  have  a  somewhat  acrid  taste. 

Chemical  composition. — Morin  {Joum.  Chim.  Med,  ii.,  p.  223) 
obtained  from  the  flowers  a  yellow  volatile  oil,  a  fatty  acid,  free 
maHc  and  phosphoric  acids,  malate  and  phosphate  of  lime, 
acetate  of  potash,  uncrystallizable  sugar,  gum^  chlorophyll^  and 
a  yellow  resinous  colouring  matter. 

Adolph  Latin  submitted  the  leaves  to  proximate  analysis  and 
found  the  constituents  to  be  0*80  per  cent,  of  a  crystalline  wax, 
a  trace  of  volatile  oil,  0  78  per  cent,  of  resin  soluble  in  ether, 
I'OO  per  cent,  of  resin  insoluble  in  ether,  but  soluble  in  absolute 
alcohol,  a  small  quantity  of  tannin,  a  bitter  principle,  sugar, 
mucilage,  &c.  The  moisture  in  the  air-dried  sample  amounted 
to  5*90  per  cent.,  and  the  ash  to  12*60  per  cent.  He  concludes 
that  the  plant  contains  many  of  the  usual  constituents,  and  a 
bitter  principle  which  may  be  prepared  by  exhausting  the  drug 
with  alcohol,  dissolving  the  alcoholic  extract  in  water  and 
agitating  with  ether  or  chloroform.  Several  trials  failed  to 
secure  this  substance  in  a  crystalline  condition.  It  was  found 
to  be  soluble  in  water,  ether,  alcohol,  and  chloroform,  and  to 
possess  a  decidedly  bitter  taste.  It  responded  to  none  of  the 
tests  for  a  glucoside  or  alkaloid.  {Am,  Joum.  Pharm,, 
Feb.  1890.  E.  L.  Janson  (1890)  found  that  petroleum  ether  and 
stronger  ether  used  successively,  extracted  from  the  flowers 
about  J  per  cent,  in  each  case.  A  decided  change  in  the  colour 
of  the  drug  was  noticed  after  the  extraction  with  ether,  which 
removed  the  yellow  colour,  leaving  the  residue  of  a  dark  green. 
The  yellow  colouring  matter  was  either  a  part  of,  or  else  it  was 
retained  by,  the  resin  dissolved  by  ether,  and  it  was  not  found 
possible  to  separate  it  in  the  pure  state.  The  drug  after 
exhaustion  with  ether  yielded  10*06  per  cent,  to  absolute  alcohol. 
A  considerable  portion  of  this  alcoholic  extract  was  soluble  in 
water  acidified  with  hydrochloric  acid.  When  agitated  with 
petroleum  ether  the  acid  solution  yielded  some  colour  to  it,  and 
fliis  latter  solvent  on  evaporation  left  a  greenish-brown 
crystalline  mass  of  a  strong  disagreeable  odour  and  a  sweet  taste, 
which  proved  to  be  an  easily  decomposable  glucoside.     Another 
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crystalline  extfactiyc  was  obtained  by  making  the  above  aoxd 
solution  of  the  alcoholic  extract  alkaline  and  agitating  with 
ether ;  while  chloroform  subsequently  extracted  a  red-brown 
amorphous  mass. 

Both  of  these  extractives  reduced  Fehling's  solution,  and  many 
changes  in  colour  were  noticed,  indicating  that  these  substances 
take  some  part  in  the  colouring  matter  of  the  flowers. 

The  drug  was  also  found  to  qontain  2*49  per  cent,  of  mucilage, 
11*76  per  cent,  of  carbohydrate  corresponding  to  dextrin,  5*48 
per  cent,  of  glucose,  1*29  percent,  of  saccharose,  16*76  per  cent, 
of  moisture,  4*11  per  cent,  of  ash,  and  32*75  per  cent,  of 
cellulose  and  lignin.  No  reaction  indicating  tannin  was 
obtained  with  iron  salts,  but  an  aqueous  solution  of  the  alcoholic 
extract  yielded  a  slight  precipitate  with  gelatin.  The  seeds 
yielded  to  petroleum  ether  20*75  per  cent,  of  a  bright  green  fixed 
oil.  The  acrid  principle  was  obtained  from  the  alcoholic  extract 
soluble  in  water  by  agitating  with  petroleum  ether.  The  mois- 
ture was  10*86  per  cent.,  and  the  ash  3*90  per  cent.  {Amer. 
Journ.  Pharm.,  Dec.  1890.) 

Celsia  coromandeliana,  Vahl,,  Wight  Ic,  t.  1406,  is 

an  annual  plant  having  the  characters  of  Verbascum,  which  is 
common  in  many  parts  of  India  in  the  cold  weather,  usually 
appearing  in  fields  or  in  the  beds  of  rivers.  It  has  much  the 
same  medicinal  properties  as  Verbascum  Thapsus,  and  has  been 
brought  to  notice  by  Dr.  B.  M.  Chatterjee  as  a  sedative  and 
astringent  in  diarrhoea.  (Phar.  of  Lid.,  p.  161.)  The  plant  is 
slightly  bitter  and  abounds  in  mucilage.  The  natives  usually 
express  the  juice  (ang-ras)  and  administer  it  in  ounce- doses  as  a 
cooling  medicine  in  fever,  skin  eruptions,  dysentery,  and  such 
diseases  as  they  consider  to  be  due  to  heat  of  blood. 

The  plant  is  herbaceous,  pubescent,  and  viscid ;  lower  leaves 
lyrt^te,  floral  cordate,  stem  clasping ;  peduncles  longer  than  the 
calyx ;  calycine  segments  ovate,  slightly  toothed,  or  oblong- 
lanceolate,  entire ;  flowers  largish,  yellow ;  filaments  bearded  with 
purple  hairs. 

The  Sanskrit  name  is  KuUhala ;  in  B^gal  it  is  known  as 
Eukshima,  and  in  the  Deccan  as  Eutaki. 
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SCHWEINFURTHIA  SPHiEROCARPA, 

A.  Braun. 

Fig. — Burm,  Fl.  Ind.,  t  39,/.  2;  Wigld  Ic,  t.  1459. 
Hab* — Sind,  Biluchistan,  Afghanistan.  The  herb  in  fruit 
Vernacular. — Sannipdt  (Lid.  Bazars). 

History,  Uses,  &C. — In  Hindu  medical  literature  and 
in  popular  use,  San-nip&ta  is  a  term  which  signifies  a  combined 
derangement  of  the  three  humors,  Vata,  Pitta,  and  Kafa  (air, 
bile,  and  phlegm),  which  is  supposed  to  produce  8annipata-jtaray 
or  fever  with  typhoid  symptoms.  The  remedy  for  this  condition 
is  said  to  be  a  plant  called  Sannipfita-nud,  "  driving  away  sanni- 
pat,"and  Nepala- nimba,  "Nepal  Neem  *'  or  **  Nepal  bitter." 
At  the  present  time  the  drug  sold  in  the  shops  is  8,  sphwrocarpa, 
but  whether  it  is  the  original  Nepal  Neem  is  difficult  to  decide, 
as  at  present  we  do  not  even  know  whether  this  plant  is  found 
in  Nepal.  In  typhoid  conditions  the  drug  is  considered  to  act 
as  a  tonic,  to  promote  diuresis,  subdue  fever,  and  remove  the 
derangement  of  the  humors.  We  are  not  aware  of  any  experi- 
ments having  been  made  with  it  by  European  physicians  in 
India,  though  its  near  relationship  with  the  Antirrhinums, 
^rhich  contain  glucosides  similar  to  those  of  Digitalis,  would,  we 
should  have  thought,  have  excited  curiosity  iu  regard  to  its 
physiological  action. 

Description. — The  drug  consists  of  the  plant  in  fruit, 
broken  up  into  small  pieces.  The  fruit  is  a  globular  dry  papery 
mucronate  capsule,  firmly  attached  to  the  calyx ;  the  upper  part 
of  the  capsule  to  which  the  placenta  is  attached  is  double ;  the 
placenta,  which  is  large  and  oblong,  is  supported  upon  a  thick 
pedimcle,  and  occupies  the  centre  of  the  capsule;  to  it  are 
attached  numerous  straight  5 -angled  wedge-shaped  seeds, 
which  are  packed  closely  together  and  fill  the  remaining  space. 
The  calyx  is  5-partite,  the  upper  segment  very  large  and  extend- 
ing  over  the  fruit  like  a  hood.  Leaves  ovato,  leathery,  about 
1  inch  long  with  short  blunt  hairs ;  margin  much  lighter  in  colour 
Ijian  the  reet  of  the  leaf;  seed  straight,  wodge-sh^)6d,  with  six 
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prominent  longitudinal  ridges ;  testa  tubercular,  each  tubercle 
minutely  granular.  The  portions  of  stem,  which  are  numerous, 
are  woody  and  covered  by  a  thin  grey  bark;  the  central  pith  is 
very  large.  The  drug  has  a  sUghtly  bitter  somewhat  tea-like 
taste. 

Chemical  composition. — The  powdered  drug  treated  with  ether 
yielded  a  dark  olive-green  extract,  consisting  of  chlorophyll 
and  imcrystallizable  fatty  matter.  Subsequent  percolation 
with  alcohol  removed  a  deep  brown  extract,  from  which 
cubical  crystals  of  alkaline  chlorides  separated  on  evaporation. 
An  aqueous  solution  of  this  extract  had  a  saltish  taste  and  gave 
distinct  precipitates  with  alkaloidal  tests.  The  alkaloid  was 
removed  by  ether  in  an  amorphous  condition,  and  gave  no  well- 
marked  colour  reactions  with  the  strong  mineral  acids.  By 
continuing  the  exhaustion  of  the  powdered  drug  with  water,  a 
deep  reddish  brown  extract  was  obtained  having  a  bitterish  and 
nauseous  taste,  and  containing  saccharine  and  other  matters 
which  readily  fermented.  In  order  to  ascertain  if  the  drug 
contained  a  substance  similar  to  digitalin,  a  fresh  decoction  of 
the  powder  was  filtered  and  precipitated  by  tannin,  the  preci- 
pitate washed,  mixed  with  an  excess  of  alkali,  and  shaken  with 
ethen  The  resxilt  was  the  separation  of  an  alkaloid  similar  to 
that  previously  found.  As  more  recent  investigators  prepare 
digitalin  by  exhausting  with  alcohol  after  treatment  of  the  drug 
with  water,  this  process  was  adopted  with  Schtceinfurthia. 
The  resinous  matter  collected  had  an  acrid  taste,  but  no  principle 
could  be  obtained  possessing  the  properties  of  digitalin, 
digitonin  or  digitoxin,  to  which,  according  to  Schmiedeberg,  the 
poisonous  qualities  of  digitalis  are  due.  Besides  the  alkaloid, 
which  we  consider  to  be  the  active  principle,  the  drug  yielded 
18'6  per  cent,  of  mineral  matter. 

Lindenbergia  urticaefolia,  Lehm.y  Hook.  Ic.  PL, 
t.  875,  is  a  common  plant  throughout  India  upon  walls  and 
banks ;  the  juice  is  given  in  the  Concan  in  chronic  bronchitis,  and 
mixed  Math  that  of  the  Coriander  plant  is  applied  to  skin  eruptions . 
It  has  a  faint  aromatic  odour  and  a  slightly  bitter  taste.     The 
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Marathi  name  in  the  neighbourhood  of  Bombay  is  DhoL  Rox- 
burgh, under  the  name  oiStetnodia  ruderalis,  gives  the  following 
description  of  it : — **  Root  ramous,  seems  perennial.  Sfeym  many, 
ascending,  ramous,  herbaceous,  woody,  somewhat  viscous,  the 
whole  plant  about  12  or  18  inches  high.  Leaves  opposite, 
petioled,  ovate,  deeply  serrate,  soft,  a  little  hairy ;  about  an  inch 
long.  Petioles  shorter  than  the  leaves,  channelled.  Stipules  none. 
Flowers  axillary,  subsessile,  solitary,  opposite,  small,  yellow. 
Calyx  10-furrowed,  5-toothed,  permanent.  Corol  personate ;  tuht 
tlie  length  of  the  calyx ;  both  lips  projecting,  and  shut ;  apex  of 
tlie  under  lip  broad,  depending,  3-toothed,  of  the  upper  one  very 
narrow,  bifid ;  inside  of  both  hairy,  and  beautifully  marked  with 
small  purple  dots.  Filaments  and  anthers  as  in  the  genus. 
Stigma  slightly  2-lobed.''     (Flora  Indiea,  III.,  94.) 

LIMNOPHILA    GRATIOLOIDES,  7?r. 

Fig. — Bhcede,  Sort,  Mai.  ir.,  t.  85,  and  adi,,  t.  36. 

JJab. — Throughout  India,  in  swamps.     The  plant. 

Vernacular. — Kuttra  (Hind.),  Karpur  {Beng*),  Ambuli  (Mar.), 
Manga-nari  (MaL). 

History,  Uses,  &C.— This  small  aquatic  plant,  in  Sans- 
krit Ambu-ja,  "  water  bom,"  and  Amra-gandhaka,  having  an 
odour  of  mangoes,''  is  considered  to  be  antiseptic  by  the  Hindus, 
and  its  juice  is  rubbed  over  the  body  in  pestilent  fevers. 
Kheede  notices  its  use  for  this  purpose,  and  also  internally  in 
dysentery  combined  with  ginger,  cumin,  and  other  aromatics. 
He  also  states  that  a  liniment  is  made  from  the  plant  with 
cocoanut  oil  which  is  used  in  elephantiasis.  Roxburgh,  under 
the  name  of  Golumnea  balsamea,  describes  the  plant  and  notices 
its  grateful  odour  and  aromatic  taste.  The  Bengal  name  signifies 
**  camphor."  The  odour  of  the  fresh  plant  is  remarkably  refresh- 
ing and  agreeable  and  calls  to  mind  that  of  camphor  and  oil  of 
lemons, 

Lr.  gratissima,  Rlieede,  Rort.  Mai.  X.,  6,  has  similar  pro- 
perties and  bears  the  same  vernacular  names ;  it  is  also  used 
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medioinally  as  a  cooling  medicine  in  fever,  and  given  to  w<»nen 
who  are  nursing  when  the  milk  is  sour. 

Description. — In  its  most  common  form  a  simple  or 
branched  plant  4 — 8  in.  high,  with  whorled  pinnatifid  leaves 
i — i  in.  long,  which,  in  wetter  places,  appears  to  acquire  a  few 
emersed,  opposite,  entire  leaves  at  the  top  of  the  stem,  and 
nimierous  capillaceo-multifid  ones  at  its  base.  The  stems  are 
stout  or  slender.  Very  small  specimens  from  Rohilkund 
(Kuttra,  Edgcworth)  have  very  wiry  simple  stems  3  in.  high, 
and  capillary  peduncles  three  times  as  long  as  the  leaves; 
others  have  stout  stems  and  peduncles,  the  latter  shorter  than 
the  leaves.  Calyx  ^ — ^  in.  long,  rarely  larger.  Corolla  i  in., 
blue.     (Fl.  Br.  Ltd,) 

HERPESTIS  MONNIERA,  S.  B.  et  K 

Fig.—Bot  Mag.,  t  2557;  Roxb.  Cor.  PL  «.,  t.  178;  Bheede, 
Eort.  Mai  x.,  t,  14.     Gratiolc  de  I'lnde  {Fr.\ 

Hab. — Throughout  India,  in  marshy  groimd.  The 
herb. 

F<?rnacw/«r.— Sufed-chamni,  Barambhi(5'?wrf.),  Dhop-chamni, 
Brihmi-sdk  (Beng,),  Nir-brami,  Bdmba  (J/ar.),  Nir-brami 
(Tarn.),  Sambrdni-aku,  Sdmbrdni-chettu  {Tel.). 

History,  Uses,  &C. — Dutt  states  that  this  plant  is 
the  Brahmi  of  the  native  physicians  of  Calcutta,  where  it  is 
considered  to  be  a  nervine  tonic  useful  in  insanity,  epilepsy, 
fever,  &c.  It  is  certainly  not  the  Brahmi  of  the  Nighantas,  but 
would  c^pear  to  be  the  plant  called  Jala-brahmi  or  "Water 
Brahmi''  by  Sanskrit  writers.  Owing  to  a  similarity  in  the 
names  it  has  frequently  been  confounded  with  Hydrocotyle 
asiatica,  which  is  the  Brahmi  or  Brahmi-manduka  of  the 
Nighantas. 

Ainslie  says  that  in  Southern  India  the  Gratiola  Monniera  is 
considered  diuretic  and  aperient,   and  useful  in  that  sort  of 
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Rtoppagf^  of  urine  which  is  accompanied  with  obstinate  costiveness. 
Roxburgh  mentions  the  use  of  the  juico  mixed  with  petroleum 
as  an  external  remedy  in  rheumatism.  These  accounts  do  not 
agree  with  the  properties  ascribed  toBrahmi  by  Sanskrit  writers, 
Rhecde  says  of  it: — "Ex  froquenti  hujus  planted  usu,  vaccarum 
ubcra  lacte  turgent ;  sit  et  decoctum  ex  ilia  in  lacte  vaccine  et 
recenti  butyro,  contra  delirium  temporibus  inunguendum; 
Pipere,  Calamo  aromatico,  Myrobalanis  et  aqua  oryzae  trita  et 
a^umpta,  voccra  reddit  sonoram."  In  Pondicherry  it  is  considered 
to  be  aphrodisiac,  and  in  Ceylon,  under  the  name  of  Loonoo- 
weela,  it  is  prescribed  in  f evers. 

Description,— Sterns  several,  annual,  creeping,  round, 
jointed,  smooth,  succulent;  leaves  opposite,  sessile,  obovatc, 
wedge-shaped,  or  oblong,  smooth,  entire,  obtuse,  fleshy,  dotted 
with  minute  spots ;  peduncles  axillary,  alternate,  solitary,  round, 
smooth,  shorter  than  the  leaves,  one-flowered ;  flowers  blue ;  bracts 
2-awled,  pressing  on  the  calyx  laterally ;  calyx  6-leaved,  the 
exterior  three  leaflets  large,  oblong,  the  two  interior  small,  linear, 
all  are  concave,  smooth,  pointed  and  permanent,  corol  campanu- 
late,  border  5-partite,  nearly  equal;  anthers  2-cleft  at  the  base, 
blue;  stign;.  large,  somewhat  2-lobed ;  capsule  ovate,  2-celled, 
2-valved;  seeds  very  numerous.     {Eoxb.,  Flora  Ind.,  L,  p.  141.) 

Chemical  compositiorL — For  the  analysis  the  whoto  plant  was 
used,  dried  at  a  low  temperature  and  exhausted  with  80  percent. 
-  alcohol.     The  alcohol  freed  extractive  was  then  agitated  with 
petroleum  ether ;  ether  from  an  acid  solution,  and  again  with 
^ther  from  an  alkaline  solution,  and  finally  with  chloroform  from 
an  alkaline  solution.     Operating  in  this  manner,  a  trace  of  oily 
matter  was  obtained,  soluble  in  alcohol  with  acid  reaction  ;  two 
resins,  one  easily  soluble  in  ether,  the  other  soluble  with  difficulty, 
but  both  soluble  in  alkaline  solutions  and  reprecipitated  by  acids  ; 
an  organic  acid,  and  a  tannin  affording  a  green  coloration  with 
ferric  chloride.    An  alkaloidal  principal  was  also  isolated,  soluble 
in  ether  and  in  chloroform,  and  affording  a  cherry  red  colora- 
tion in  the  cold   with  Frohde's  reagent.     No  other  reactions 
were  noted. 
III.— 2 
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PICRORHIZA  KURROOA,  Be^M. 
Fig.— Eoyk  IlL,  U7\. 

Hab. — Alpine  Himalaya;  from  Cashmere  to  Sikkim. 
The  root. 

Femocwfcr. —Katki,  Eutki  {Hind.^  Beng,),  Katuku*rogaiii 
(Tarn.),  Katuku-roni  {TeL),  Bal-kadu  {Mar.),  Kutaki  {Ouz.). 

History,  Uses»  &C. — This  well-known  drug  is  the 
Kutaki  of  Sanskrit  writers,  who  speak  of  it  as  Dhanvantari- 
grasta,  "  the  plant  eaten  by  Dhanvantari/'  the  physician  of  the 
gods,  who  was  produced  at  the  churning  of  the  Ocean,  holding 
a  cup  of  amrita  in  his  hands;  he  was  the  author  of  the 
Ayurveda.  In  the  Nighantas  it  bears  the  following  synonyms : 
Rohini,  Katu-rohini,  Vakragra,  Matsya-pitta,  Matsya-vinna, 
Kanda-ruha,  Krishna-bhedi,  Dvijfingika,  Asoka-rohini,  Saku- 
lidani  and  Chakranga.  It  is  described  as  digestive,  bitter, 
pungent,  dry,  aperient,  light  and  cold ;  and  is  recommended 
as  a  remedy  for  worms,  asthma,  bile,  phlegm,  and  fever. 
Kutaki  is  a  favorite  remedy  in  bilious  dyspepsia  accompanied 
by  fever,  and  is  given  daily  in  decoction,  with  liquorice,  raisins, 
and  Neem  bark,  half  a  tola  (90  grains)  of  each,  water  32  tolas, 
boiled  down  to  one- fourth.  In  dyspepsia  and  dysentery  it  is 
combined  with  aromatics  and  is  given  in  doses  of  ten  to 
twenty  grains. 

It  is  considered  to  be  specially  indicated  in  those  cases  in 
which  the  secretions  are  scanty  and  the  bowels  costive,  and  is 
often  prescribed  for  children  suffering  from  worms,  whence  the 
Marathi  name  Bilakadu,  **  children's  bitter." 

Chakradatta  states  that  about  two  drachms  of  the  powdered 
root  given  with  sugar  and  warm  water  act  as  a  gentle  aperient. 
Mahometan  writers  give  Katki  or  Kutki  as  an  Indian  synonym 
for  black  Hellebore,  and  unmistakably  describe  the  latter  plant 
and  its  medicinal  properties.  This  mistake  has  misled  most 
European  writers  upon  Indian  drugs,  but  Ainslie,  though  he 
describes    the    drug    iu     his    article    upon    black    Hellebore 
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{Mai.  Ittd.^  I.,  p.  164),  has  the  following  remarks : — "  I  have  given 
the  names  Kadagoroganie  and  Kali-kootkie  as  the  Tamool  and 
Dukhanie  appellations  of  the  black  Hellebore,  as  the  root 
procured  in  the  Indian  bazars  is  commonly  said  to  be  so;  but 
I  have  great  doubta  of  it,  and  I  here  ofEer  a  caution  respect- 
ing it,  as  it  by  no  means  agrees  in  appearance  with  the  black 
Hellebore  of  the  European  ^ops.'* 

Royle  {III.  i,y  p.  291)  notices  that  the  root  of  P.  Kwrooa 
possesses  much  bitterness  and  is  employed  medicinally  by  the 
natives.  Irvine  {Mat.  Med.,  p.  68)  mentions  the  use  of  Eutki 
as  a  tonic,  but  owing  to  a  general  impression  that  the  bazar 
drug  was  Hellebore  root,  European  medical  men  appear  to  have 
generally  avoided  making  experiments  with  it.  Mr.  Moodiu 
Sheriff  was  the  first  modem  writer  to  clearly  demonstrate  that 
the  bazar  drug  has  no  dangerous  properties,  but  is  a  valuabk 
ionic  and  antiperiodic.  He  also  identified  it  with  the 
P.  Kurrooa  of  Royle,  an  identification  which  we  are  now  able  to 
eonfirm  through  the  kindness  of  Mr.  J.  F.  Duthio  who  has 
supplied  us  with  a  specimen  of  the  plant  coUectod  in  Kumaon. 
As  regards  the  medicinal  properties  of  the  drug,  the  accounts 
given  by  Sanskrit  writers  appear,  to  be  correct.  Mr.  M.  Sheriff 
speaks  favourably  of  it  as  a  powerful  bitter  tonic  and  anti- 
periodio.  .  Other  medical  men  in  India  have  expressed  a  similar 
opinioui  and  we  can  state  from  personal  observation  that  it  is 
used  successfully  as  an  antiperiodic  in  native  practice;  its  slight 
laxative  action  is  rather  beneficial  than  otherwise.  The  dose 
as  a  tonic  is  from  10  to  20  grains,  as  an  antiperiodic  from  40  to 
50  grains ;  it  is  best  administered  in  combination  with  aromatics. 

Description.— The*  drug  consists  of  arhizcane,  generally 
about  the  siae  oi  a  gooee-quiU,  but  often  no  larger  than  a  crow- 
quill,  the  lower  portion  of  which  is  covered  by  a  shrivelled, 
greyish-browBj,  corky  back,  and  marked  by  prominent  scars, 
•tiie  remains  of  rootle ;  towards  the  upper  end  it  becomes 
larger  (\  inch  in  diameter),. and  is  thickly  set  with  dark  greyishr 
brown  scales,  and  terminates  in  a  scaly  leaf-bud  or  stem.  The 
rhizome   is   generally   broken   ink>   short   pieces*   from  1  to^  2 
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inclies  long;  ttc  fracture  is^aliort,  the  root  very  fragile  and 
light,  and  black  internally ;  it  has  no  odour,  and  a  very  bitter 
taste. 

Microscopic  stnicfure. — The  corky  bark  is  made  up  of  numer- 
ous rows  of  empty  brick-shaped  cells  ;  within  this  is  a  ccUular 
parenchjTna  of  oblong  brown  cells,  containing  a  little  granular 
matter;  next  a  dark  brown  line  composed  of  wood  cells,  form- 
ing the  boundary  of  the  inner  column  of  the  root ;  within  this 
several  very  large  bandies  of  dotted  vessels  arranged  so  as  to 
form  a  broken  ring,  which  surrounds  a  central  cellular  paren- 
chyma. 

Chemical  composition. — A  proximate  analysis  of  this  drug 
showed  the  following  percentage  composition : — 

Wax 1-06 

Bitter  principle  (Picrorhiain ) 1 4*96 

Picrorhizetin , 3-85 

Organic  acid  ppt.  by  lead    3*54 

Glucose  11-53 

Cathartic  acid,  &c,  (water  extract) ...     9*33 

Substances  dissolved  by  NallO    7*62 

Arabin  bodies  from  crude  fibre    ,  14*56 

Fibre 2400 

Moisture .,     5*73 

Ash 3-82 

The  bitter  principle  is  a  glucosido  Picrorhizin,  freely  soluble 
in  water  and  alccdiol,  but  almost  insoluble  in  pure  ether.  It  is 
acid  in  reacticm,  is  not  precipitated  from  solution  by  load  salts 
or  tannin,  but  is  absorbed  by  animal  charcoal  together  with 
any  colouring  matter  that  is  present.  It  is  best  obtained  by 
exhausting  the  powdered  drug  with  crude  ether,  and  is  left, 
.after  the  evaporation  of  the  ether,  in  brown  resinoid  drops 
.which  form  ramified  crystals  on  standing.  It  is  difiicult  to 
obtain  the  picrorhizin  in  a  crystalline  condition  after  heating 
or  after  solution  in  water.  Any  wax  removed  by  the  crude 
ether  can  be  separated  from  the  dry  extract  by  petroleum  spirit, 
which   has   no  solvent  action   on   the   bitlor  principle.     The 


Digitized  by  LjOOQ IC 


SCBOrSVLABINE^,  1 8 

picrorhkin  is  nlecomposed  by  hydroKzing  it  with  a  boiling 
1  per  cent  solution  of  hydrochloric  acid  for  three  hours,  and  a 
decomposition  product,  which  we  have  named  Picror/nzeiin, 
is  formed  together  with  glucose.  In  obtaining  0*7  gram  of 
picrorhizetin  '368  gram  separated  during  the  first  hour,  '219 
gram  in  the  second  hour,  '113  gram  in  the  third  hour,  and  none 
in  the  fourth.  Weighed  quantities  of  the  picrorhizin,  after 
drying  at  100*^C.,  afforded,  on  hydrolysis,  62-48  and  6279  per 
cent,  of  picrorhizetin,  as  the  result  of  two  experiments.  The 
glucose  obtained  from  the  decomposition  was  inactive  towards 
polarized  light.  An  infusion  or  tincture  of  the  root  boiled  with 
diluted  acid  gradually  loses  its  bitterness,  and  a  large  increase 
in  the  sugar  is  detected  by  Fehling's  solution.  Picrorhizetin 
is  a  red-brown,  brittle,  resinous,  tasteless  body  soluble  in 
aqueous  alkalies.  It  is  insoluble  in  water,  and  its  solution  in 
alcohol  is  precipitated  by  ether.  By  heating  with  strong 
sulphuric  acid  or  when  being  burnt  it  evolves  an  odour  of 
benzoin. 

The  wax  after  bleaching,  and  purifying  by  recrystallization 
from  hot  alcohol,  had  a  melting  point  of  51®C.  The  organic 
acid  separated  by  lead  was  red-coloured  and  gave  a  greenish 
colour  with  ferric  salts.  No  tannic  acid  was  present.  Some 
picrorhizetin  was  naturally  formed  in  the  drug,  and  existed 
in  a  much  snialler  proportion  in  the  freshly  dried  rhizome. 
After  removing  the  bitter  principle  by  continued  percolation 
with  alcohol,  the  marc  was  dried  and  exhausted  with  water, 
the  dark  red-brown  solution  was  evaporated  to  dryness,  and 
*2  gram  of  the  residue  was  found  to  act  as  a  decided  purge. 
The  aqueous  extract  treated  with  four  volumes  of  alcohol 
afforded  precipitates  containing  14*5  and  15*3  per  cent,  of 
mineral  matter,  and  with  six  volumes  a  precipitate  was  obtain- 
ed with  10*8  per  cent,  of  ash.  We  rely  upon  the  physiological 
action  of  this  extract  in  considering  cathartic  acid  to  be  a 
constituent. 

Commerce. — Value,  Rs.  9  per  maund  ol  37^  lbs.     Kumaon 
annually  exports  about  five  tons  of  this  di'ug. 
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Plants  of  minor  importance  belonging  to  this  order,  which 
have  a  certain  amount  of  medicinal  reputation,  are  :— 

Torenia  asiatica,  Zwn.,  Rlwede^  Hort.  MaL  «?.,  L  53, 
the  juice  of  which  is  given  on  the  Malabar  Coast  for 
gonorrhooa. 

Vandellia  erecta^  Benth.,  BheedCy  Hort.  Mai  &.,  i.  67, 
called  Vaka-pmhpi,  or  "  crane  flower,*'  in  Marathi,  is  also  used 
in  a  ghrita  as  a  remedy  for  gonorrhoea,  and  the  juice  is  given  to 
children  who  pass  green-coloured  stools.  V.  peduticulata^ 
Benth.  Ch^.  Ic:  PL  As.,  U  418,  /.  2,,  in  Marathi  Gadagvei,  ia 
considered  to  have  similar  properties. 

Veronica  Beccabunga,  Ltnn.  Reichb.  Ic.  Fl.  Getm,, 
t.  1701,  is  used  in  Northern  India  under  the  name  of  Tezak, 
**  cress,'*  as  a  diuretic  and  antiscorbutic.  It  is  the  Bachbunge 
of  the  Germans,  Cressonfe  of  the  French,  and  Brooklime  of 
the  English.  V.  Anagallis,  Limi.  Reichb.  Ic.  Fl.  Germ., 
t.  1762,  which  has  similar  properties,  takes  its  place  in  other 
parts  of  India. 

Sopubia  delphinifolia,  O.  Don,  R(Kti.  Cor.  PL  i, 

L  90,  is  an  elegant  annual,  common  in  wet  fields  in  the  rainy- 
season.  The  juice  is  applied  by  field  labourers  to  their  feet  to 
heal  sores  caused  by  exposure  to  wet ;  it  is  astringent  and 
stains  the  skin  yellow  at  first  but  afterwards  black.  The  plant 
was  formerly  named  Ocrardia,  after  John  Gerarde,  our  old 
English  botanist,  and  author  of  the  "Herbal/*  published  in 
1597. 

Pedicularis  pectinata,  WalL,  and  several  other  species 
are  used  in  Northern  India  under  the  name  of  Mkhran  on 
account  of  their  astringent  and  hsemostatic  properties. 
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BIGNONIACE^. 

OROXYLUM  INDICUM,  Vent. 

Fig. —  Wight  Ic,  t.  1337;  Bureau  Monogr.  Bign.,  L  9; 
Rhe£de,  Hort.  Mai.  t.,  t.  43. 

Hab. — ^Throughout  India.    The  root-bark. 

Vernacular. — Arlu,  Phalphala,  Bona  (JTiW.),  Nasona,  Soua 
{Beng.),  MuKn,  Talpalang,  Miringa  {Punj.),  Totu,  Jagdala 
{  Mar.)y  Tetu(  (?f^«.),  Vanga  adanthay  ( Tarn,),  Tigdu-mara,  Sone- 
patta  [Can.),  Pamania,  Dundillam  (Tel),  Peiani  (Mai). 

History,  Uses,  &C.— 'This  is  a  small  tree,  remarkable 
for  its  terminal  spikes  ol  large  fleshy  lurid  flowers,  which 
appear  at  the  commencement  of  the  rainy  season,  and  are  follow- 
ed by  verj'^  large,  retrofracted,  transversely  compressed,  some- 
what curved  pods,  with  the  convexity  upwards.  The  seeds  are 
numerous,  membranaceous,  surrounded  with  a  large,  delicate, 
membranaceous  wing.  The  leaves  are  supra-decoinpound,  and 
from  four  to  six  feet  long.  The  root-bark  is  of  considerable 
importance  in  Hindu  medicine,  as  it  is  an  ingredient  of  the 
Dasamxda  (see  Tribulus  tei^resfris) ;  it  is  considered  to  be  astrin- 
gent, tonici  and  useful  in  diarrhoea  and  dysentery.  Saran- 
gadhara  recommends  the  juice  of  Syonaka  expressed  from  the 
roasted  bark  in  combination  with  Mocharas  (see  Bomhax  mala- 
baricum)  as  a  remedy  in  diarrhoea  and  dysentery.  He  also  says 
that  the  root-bark  boiled  in  Sesamum  oil  is  a  good  application  in 
otorrhoea.  In  the  Nighantas  the  tree  bears  many  synonyms, 
amongst  which  may  be  mentioned  Prathu-simbih,  "  having  broad 
pods,"  Silka-nasa,  "having  a  nose  like  a  parrot's  beak,"  in 
dlusion  to  the  flower  buds,  Aralu,  and  Bhalluka-priya,  "dear  to 
bears."  It  is  described  as  digestive,  appetising,  bitter, 
astringent,  cold,  pungent;  a  remedy  for  wind,  phlegm,  bile,  and 
cough.  The  bark  is  much  used  by  the  agricultural  classes  as  an 
application  to  the  sore-backs  of  draught  cattle.  It  is  ground  to 
a  paste  with  water  and  an  equal  proportion  of  turmeric,  and 
rubbed  on  the  part.     Bheede  notices  the  use  of  the  bark  as  an 


Digitized  by  LjOOQ IC 


16  biononiacteA 

application  to  wounds,  fractures,  &c.,  and  of  the  root  in  dococHon 
in  dropsy. 

Dr.  B.  Evers  states  that  the  Gonds  call  the  tree  Jawianr/al, 
and  that  they  employ  a  decoction  of  the  bark  as  a  discutieut 
application  to  rheumatic  swellings.  He  says: — "I  have  made 
a  trial  of  the  powder  and  an  infusion  of  the  bark,  and  have 
found  it  to  be  n^ost  powerfully  diaphoretic;  the  drug  has  slight 
anodyne  properties;  also  a  bath,  prepared  with  the  bark,  I 
have  frequently  employed  in  rheumatism.  Twenty-eight  cases 
of  acute  rheumatism  were  treated  with  this  drug,  and  in  all  the 
results  have  been  most  satisfactory.  The  dose  of  the  powder 
is  from  5  to  15  grains,  thrice  daily;  of  the  infusion  (1  ounce 
of  bark  to  10  ounces  of  boiling  water)  an  ounce  three  times  a 
day.  Combined  with  opium  it  forms  a  much  more  powerfid 
Sudorific  than  the  compound  powder  of  ipecacuanha.  The  drug 
docs  not  possess  any  febrifuge  properties.*' — Lulian  Medical 
Oazctte,  February  and  March,  1875. 

Description.-— The  bark  of  the  root  is  brown  externally, 
yellow  internally,  thick,  breaking  with  a  short  fracture.  That 
of  the  stem  is  soft  and  spongy  externally,  and  of  a  pale  brown 
colour,  furrowed  longitudinally  ;  the  internal  surface  is  fibrous 
and  greenish  yellow.  The  minute  structure  does  not  call  for 
remark,  but  upon  placing  a  section  of  the  fresh  bark  under  the 
microscope  in  a  little  water  the  whole  field  is  seen  to  be  fiUod 
with  delicate  needle-shaped  crystals  which  have  escaped  from 
the  cut  cells  of  the  parenchyma;  in  entire  cells  the  crystals, 
which  are  of  an  inorganic  nature,  can  be  seen  in  situ.  The  bark 
is  faintly  bitter  and  a  little  acrid ;  it  has  no  particular  odour. 

Chemical  Mmposiiion. — The  bark  has  been  examined  by  W.  A* 
n.  Naylor  and  E.  M.  Chaplin  with  the  following  results:  — 

A.  One  pound  of  the  bark  reduced  to  fine  powder  was  per- 
colated to  exhaustion  with  cold  petroleum  sCther.  The  ether 
was  distilled  off,  and  the  residue,  which  weighed  about  TSgram, 
possessed  the  characters  of  a  soft  greenish-brown  fat,  having 
an  acid  reaction  and  a  slightly  acrid  taste.  It  was  treated 
successively  with  ether  and  proof  spirit;  the  former  removed 
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regetaUe  wax,  which  waa  subsequently  identified  as  such  after 
re-solution  in  limited  quantities  of  ether  and  separation  there- 
from. The  latter  on  evaporation  gave  a  brownish-yellow  residue 
small  in  quantity  and  crystalline.  When  further  purified  by 
extraction  with  ether  and  the  ethereal  residue  by  benzol  it  was 
golden  yellow,  unctuous  to  the  touch,  and  pronouncedly  acrid. 
Under  the  microscope  it  presented  the  appearance  of  long,  wavy, 
branching  crystals,  which  dissolved  readily  in  alcohol,  chloro- 
form ether,  petroleum  ether,  and  benzol. 

B.     The  marc  was  next  percolated  with  cold  ether.     After 
distilling  off  the  greater  portion  of  the  ether,  and  allowing  the 
remainder  to  evaporate  spontaneously,  a  yellow  mass  studded 
with  minute  interlacing  crystals  was  obtained,  which  when  air- 
dried  weighed  about  4  grams.     This  product  was  treated  with 
boiling  proof  spirit  and  filtered  while  hot ;  on  cooling  small 
yellow  crystals  fell  out  of  solution.     When  quite  cold  the  crop 
of  crystals  was  collected  and  subjected  to  the  action  of  boiling 
petroleum  ether  until  freed  from  every  trace  of  fat.     It  was 
then  cystallized  from  boiling  proof  spirit  until  it  had  a  con- 
stant melting  point,  and  was  no  longer  contaminated  with  un- 
crystallizable  matter.     The  resulting  crystals  were  dried  under 
the  receiver  of  an  air-pump,  and  when  constant  weighed  0*9 
gram.     They  were  of  a  lemon  yellow  colour,  about  J  inch  in 
length,  and  melted  at  228-5^—229®  C.     Alcohol,  ether,  glacial 
acetic  acid,  and  hot  benzol  dissolved  them  readily,  but  they  were 
practically  insoluble   in   water   hot    or   cold.     The    following 
reactions  in  connection  with  this  interesting  body  have  been 
noted,  of  which  the  most  striking  is  its  behaviour    with  the 
caustic  alkalies.     A  minute  quantity  brought  into  contact  with 
one  drop  of  a  weak  solution  of  sodium  potassium  or  ammonium 
hydrates  causes  it  to  assume  immediately  a  cherry-red  colour, 
which  quickly  passes  into  brick-red  and  olive-green. 

Owing  to  the  insolubility  of  the  crystals  in  water  a  proof 
spirit  solution  was  used  in  applying  the  following  tests:  — 

1.     A  solution   of  silver  nitrate  in  proof  spirit  produced  a 
bluish-black  colour  immediately,  and  after  the  liquid  had  stooi 
III.— 3 
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ior  ^  few  naiuut^s  bbck  partdcles  of  reduced  silver  were  prcNoi'* 
pitated. 

2,  A  soiution  of  neutral  ace  bate  of  lead  in  proof  spirit  gave  a 
lightered  bulky  precipitate  insoluble  in  boiling  acetic  acid. 

8.  Lime  water  imparted  an  orange  colour,  which  quickfy 
changed  to  olive-green,  followed  by  a  precipitate  of  the  same 
colour. 

4.  An  aqueous  solution  of  sulphate  of  copper  gave  a  golden 
yellow  colour,  quickly  followed  by  a  diiiy  brown  precipitate, 
the  supernatant  liquid  being  distinctly  greenish. 

5.  Solution  of  ferric  chloride  (acid)  produced  abrownish^red 
colour,  which,  in  a  few  minutes,  turned  smoke-colour. 

6.  Solution  of  subacetate  of  lead  gave  a  golden  yellow  precipi- 
tate. 

7.  An  aqueous  solution  of  mercuric  chloride  produced  a  white 
precipitate. 

8.  An  aqueous  solution  of  permanganate  of  potash,  acidified 
with  sulphuric  acid,  was  imtantly  decolorized. 

9.  A  solution  of  the  crj^stals  in  proof  spirit  did  not  reduce 
Fehling. 

The  authors  say : — "  We  have  attempted  to  hydrolyse  this 
body,  by  subjecting  a  strong  alcoholic  solution  to  the  prolonged 
action  of  10  per  cent,  solution  of  sulphuric  acid  at  a  boiling 
temperature,  but  without  success. 

"  We  have  also  inquired  into  its  nature  and  centesimal  oonv- 
position,  but  the  results  so  far  obtained  are  not  sufficiently  con- 
clusive to  be  incorporated  in  this  paper.  We  hope  to  be  able 
to  publish  shortly  a  supplementary  note  dealing  with  points 
in  process  of  investigation.  Meanwhile,  we  j)ropose  that  this 
interesting  principle  be  designated  Oroxylin.^^ 

C.  The  marc  left  after  exhaustion  with  petroleum  spirit  and 
ether  was  percolated  with  cold  absolute  alcohol.  The  residue 
resulting  from  the  distillation  of  the  spirit  was  treated  with  cold 
proof  spirit,  whicli  took  up  the  greater  part  of  it.  Tte 
insoluble  portion  dissolved  readily  in  boiling  proof  spirit,  and,  on 
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etAtftination,  proved  to  be  largely  composed  of  the  yellow 
crystalline  body  oroxylin.  The  cold  proof  spirit  solution  of  the 
aloohfliic  residue  was  evaporated  to  dryness  and*  the  extract 
treated  with  wator  and  filtered.  The  filtrate  was  treated 
sttCoesslTely  with  neutral  and  basic  acetate  of  lead^  emd  the 
precipitates  after  washing  were  ftuBpended  in  water,  decom* 
posed  by  a  current  of  sulphuretted  hydrogen  and  the  resultant 
plumbic  sulphide  removed  by  filtration.  Sulphuretted  hydrogen 
was  also  passed  through  the  filtrate  from  the  basic  or  plumbic 
acetate  and  the  precipitated  lead  sulphide  removed  by  filtration. 

The  three  liquids  thus  obtained,  which  for  convenience  may 
be  denominated  L,  ii.,  iii.,  were  then  evaporated  down  and  the 
respective  residues  examined. 

(i.)  It  was  dissolved  in  the  smallest  quantity  possible  of  coid 
water  and  diluted  with  many  times  its  volume  of  alcohol.  After 
getting  aside  for  twenty-four  hours  a  precipitate  fell,  giving  th» 
general  characters  of  parapectin.  The  supernatant  liquid  on 
evaporation  left  a  scaly  residue,  astringent  to  the  taste,  a»dl 
perfectly  soluble  in  water.  Its  aqueous  solution  reduced  Feh- 
ling  and  gave  a  copious  bluish  black  precipitate  with  ferric 
chloride.  Lime-water  produced  a  bright  golden-yeUow  colour, 
followed  by  a  reddish-brown  precipitate.  From  the  tannins 
proper  it  differed  in  that  it  was  not  precipitated  by  solution  of 
gelatine. 

(ii.)  This  residue  apparently  consisted  of  pectin  intermixed 
with  small  portions  of  No.  iii. 

(iii.)  This  was  a  dark  uncrystallizable  treacly -looking  resi- 
due, which  imparted  to  the  palate  a  feeble  sensation  of  sweet- 
ness. It  was  very  soluble  in  water  and  reduced  Fehling's 
solution  abundantly.  A  strong  aqueous  solution  was  precipi- 
tated by  absolute  alcohol. 

t).  The  marc  from  the  alcoholic  extraction  was  finally  perco- 
lated to  exhaustion  with  cold  water.  The  liquor  was  evaporat- 
ed down  and  the  extract  obtained  taken  up  with  hot  water,  A 
considerable  amcunt  of  albuminous  matter,  which  remained 
insoluble,  was  removed  bv  filtration.     The  filtrate  Was  treated 
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successively  With  neutral  and  Etibacet&te  of  lead  and  tke  predi- 
pitates  decomposed  in  the  same  manner  ae  described  under  O. 
The  three  liquids  obtained,  i.,  ii,,  iii,  w^e  evaporated  down. 

(i.)  This  residue  was  the  smallest  of  the  three.  After  stand- 
ing for  a  considerable  time  some  crystals  were  deposited,  Whidi 
on  examination  proved  to  be  citric  acid. 

(ii.)  Nothing  of  a  crystalline  nature  was  foimd  in  this  resi- 
due.    It  appeared  to  consist  chiefly  of  extractive  matter. 

(iii.)  This  residue  after  treatment  with  alcohol  had  the  same 
characters  and  possessed  the  same  properties  as  C.  iii.  It  was 
not  further  examined. 

The  result  of  our  examination  of  this  bark  may  be  summariz- 
ed by  stating  the  different  principles  which  we  have  found — 
(1)  crystalline  fat;  (2)  wax;  (3)  acrid  principle;  (4)  oroxylin; 
(5)  chlorophyll;  (6)  pectinous  substances;  (7)  Fehling- reduc- 
ing principle ;  (8)  astringent  principle;  (9)  citric  acid;  (10) 
extractive  matter. — Pharm.  Joum.^  Sept.  27,  1890. 

STEREOSPERMUM  SUAVEOLENS,  DO. 

Fig.— JTi^A^  /(J.,  i.  1342. 

Hab. — Throughout  the  moister  parts  of  India.  The  root- 
bark  and  flowers. 

Venu%cular,—F&d,  Paral,  Kashta-pdtali  (Hind.),  Parul 
(Beng.),  Kalgori,  Pddri  (Mar.),  Pidri  (Tarn.),  Kalgoru,  PSdari 
(Tel.),  Hudai,  Padri-gida  (Can.),  Padri,  Pandan  (Ghiz.).  The 
flowers^  Madana-kama-pu  (South  India). 

History,  Uses,  &C.— This  tree  is  the  P6tala  or  Pfitali 

of  Sanskrit  writers,  the  flowers  of  which  are  said  by  the  poets 
to  so  intoxicate  the  bee  that  he  is  unable  to  distinguish  one 
flower  from'  another.  The  tree  is  sacred  to  Durga,  the  wife  of 
Siva.  In  the  Nighantas  it  bears  among  other  synonyms  those 
of  Kama-duti  **  Cupid's  messenger,"  Madhu-duti  **  messenger  of 
spring,"  Sthali,  Ambu-vdsini,  and  Tamra-pushpa  **  red  flower- 
ed."   Pitala  also  signifies  ** light  red"  or  "  rose-coloured."     It 
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ia  dfi^cribed  as  cooling,  sweet,  diuretic^  and  tonic,  and  is  recom- 
mended in  dyspepsia,  dropsy,  cough,  and  heat  of  blood. 

P.  S.  Mootoosawray  says  that  in  Tan j  ore  the  flowers  are 
taken  in  the  form  of  a  confection  as  an  aphrodisiac.  The  flowers 
poonded  with  honey  are  said  to  stop  troublesome  hiccough,  and 
the  ashes  of  the  bark  are  used  in  preparing  alkaline  ley  and 
caustic  pastes.  The  bark  is  in  use  throughout  India  from  its 
being  one  of  the  ingredients  in  the  Dasaraula  or  **ten  barks." 
(See  Tnbiilus  (errestn's.)  In  parts  of  India  where  this  tree  is  not 
found,  Tarious  substitutes  are  allowed  to  be  used.  In  Malabar 
and  in  the  Concan  S,  ehelomides,  DC,  is  used  as  Pidri.  (See 
R/ieede,  Ha^L  Mai.  vi.,  t.  25  ;  Aimlie,  Mat,  Ind.  ii.,  p.  272:) 

Description. — Trunk  tolerably  erect,  though  not  straight. . 
Bark  ash-coloured,  and  somewhat  scabrous.  Leaves  opposite, 
pinnate,  with  an  odd  one,  from  12  to  24  inches  long.  Leaflets 
opposite,  from  two  to  four  pairs,  oval,  with  long  bluntish,  narrow 
points  slightly  serrate,  hav-ing  both  sides  downy  while  young, 
and  when  full  grown  not  downy  and  feeling  harsh  ;  the  exterior 
pair  and  odd  one  about  six  inches  Icmgi  by  three  or  four  broad ; 
the  inferior  pair,  or  pairs,  smaller.  Petioles  swelled  at  the  base, 
roundish,  when  old  scabrous.  Panicles  terminal,  composed  of  a 
few  spreading  branchlets;  the  first  and  second  pairs  thereof 
opposite ;  the  superior  dichotomous,  with  a  solitary  pedicelled 
flower  in  the  forks;  aU  are  downy,  and  somewhat  viscid. 
Flowers  large,  of  a  dark,  dull  crimson  colour,  exquisitely  fra- 
grant. Calyx  campanulate.  Border  4-cleft ;  upper  divisions 
with  two  minute  points,  outside  a  little  villous.  Corel,  throat 
ample,  woolly,  convex  above,  flat  and  plaited  beneath.  Border, 
the  upper  divisions  shorter,  erect ;  the  three  inferior  ones  longer 
and  projecting,  with  the  margins  of  all  much  curled.  Filaments 
4,  fertile,  and  between  them  a  small  sterile  one.  Anthers  twin. 
,Genn  oblong,  elevated  on  a  glandular  receptacle.  Stigma 
2-lobed.  (Roxburgh.)  Sir  W.  Jones  gives  the  following  descrip- 
tion of  the  flowers : —Corolla  externally  light  purple  above, 
brownish  purple  below,  hairy  at  its  convexity  ;  internally  dark 
yellow  below,  au\ethystino  above,  exquisitely  fragrant ;  preferred 
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by  hem  to  all  other  flowers,  and  compared  by  the  poets  to  tie 
quiver  of  Kamadeva  (the  ladian  Oupid). 

Chemkal' composition. — An  infusion  of  the  dried  flowers  con- 
tained  saccharine,  mucilaginous  and  albuminous  matters,  but  no 
alkaloid  ooald  be  detected  in  either  the  aqueous  or  alcoholic 
extract.  Ether  remored  a  small  quantity  of  a  wax-like  solid 
from  the  powdered  corollas. 

STEREOSPERMUM  CHELONOIDES,  DC. 

ipig.—^mffhf  /c,  L  1341;  BeM  Fl.  Sylc,  L  72;  Rheede, 
Hart.  Mai.  w.,  26.  Favas  da  Cobre  {Port),  Adderbonen 
(Dutch). 

Hab. — ITiroughout  the  moister  parts  of  India.  The 
flowers,  leaves,  and  root. 

Vernacular, — Pdder,  Pidri  (Hind,),  Dharmara  (Beng.), 
Padal  {Mar.),  Padri  (Tam.,  MaL),  Tagada  (IW.),  Padr^da 
(Can.). 

History,  Uses,  &C. — In  the  Concan  and  Malabar, 
where  8.  snaveolens  is  not  foujid,  this  tree  is  used  as  the  PItala 
of  the  Nighantas.  Rheede  says  of  it; — "Viscerum  rigorem 
intolerabilem  dispellit  foliorum  decoctum.  Limonis  huj  usque 
commixti  siicci  medentur  manioc.  Corticis  rero  succus,  cum 
f ructu  Per83  subactus,  iramodicum  inhibet  fluxum  menstruum. 
Radicis  cutis  cum  Calamo  aromatico,  zinzibere  contrita,  folio- 
ruraque  Padri  succo  admixta  exhibetur  morsis  i.  putrefaciente 
colubro,  Malabaribtts Pofew^a dicto."  Ainslie  (ii.,  272)  says: — 
"  This  pleasant  tasted  root,  aa  well  as  the  fragrant  flowers  of  th^' 
ti?ee,  the  Vjrtians  prescribe  in  infusion  as  a  cooling  drink  ii' 
fevers," 

The  tender  fruit  and  flowers  of  8.  chelonoides  are  used  as 
vegetables  by  the  natives  of  Western  India. 

Description. — Trunk  straight,  of  a  great  height  and  thick- 
ness. Bark  thick,  scabrous,  brown.  Branches  very  numerous, 
the  inferior  hori2sontal  above,  gradually  becomiiQig  more<  aiid 
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m^re  erect  to  the  top ;  leaves  opposite,  pinnate,  with  an  odd  one, 
about  twenty  inches  long ;  leaflets  opposite,  short  petioled,  gener* 
allyiour  pmr,  the  inferior  smallest,  obliquely  oval,  pointed, 
sometimes  alightly  notched  about  the  margins,  when  youngs 
downy,  Afterwards  smooth,  about  4  inches  long  by  two  broad ; 
petioles  about  9  inches  long,  channelled,  smooth ;  stipules  none ; 
panicles  terminal,  the  larger  ramifications  decussate,  the  smaller 
or  terminal  2-forked,  with  a  sessile  flower  in  the  cleft;  pedim- 
cles  and  pedicels  round,  covered  with  oblong  grey  scabrous 
specks ;  bracts  small,  caducous ;  flowers  pretty  large,  yellow, 
very  fragrant ;  calyx  5-notched  ;  nectarj-,  a  yellow  fleshy  ring 
surrounding  the  base  of  the  germ;  filaments,  there  is  a  fifth 
sterile  one  between  the  lower  pair ;  anthers  double ;  stigma 
2-cleft;  silique  very  long,  slender,  twiatedj  receptixcle  of  the 
seeds  spongy,  white,  with  alternate  notches  on  the  sides  for  the 
seeds  to  lodge  in.     {Roxb,,  FL  Ind,,  III.,  106. ) 

STEREOSPERMUM  XYLOCARPUM,  mjM. 

Fi^.^^Wight  Ic.y  /,  1335-6 ;  Bedd.  FL  8ylv.,  t.  70, 

Hab.— Deccan  Peninsula.    The  wood  and  tar. 
Vernacular. — Kharsing  [Mar,),  Ghansing  {Can,), 

History,  Uses,  &C. — This  tree  is  a  native  of  the  forests 
of  Western  India  from  Khandesh  to  Malabar.  It  was  introduced 
by  Dr.  Andrew  Berry  into  the  Botanic  Garden  at  Calcutta,  and- 
is  minutely  described  by  Roxburgh. 

Tbe.liatives  by  a  rough  process  of  the  same  nature  as  that  by 
which  tftT  is  obtained  from  Pine  wood,  extract  from  the  wood  a 
thick  fluid  of  the  colour  and  consistence  of  Stockholm  tar,  which' 
they  use  as  a  remedy  for  scaly  eruptions  on  the  skin.  Two 
globplar  earthen  pots  are  used,  the  upper  contains  the  wood  in 
small  pieces ;  it  has  a  perforated  bottom  and  is  fitted  with  a 
cover,  and  is  luted  to  the  mouth  of  the  lower  pot.  Cowdung 
cak^  are  then  piled  up  round  the  two  pots  and  set  fire  to. 
Dr.  €Kbson  appears  to  have  been  the  first  to  draw  attention  to 
the  use  «f  Hm  substance  by  tiie  natives.     From  some  trial* 
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which  we  have   made  with  it,  we   conclude  that  it«  properties 
are  similar  to  those  of  Pine  tar. 

Description. — The  wood  is  hard,  but  easily  split ;  when 
sawn  across  it  presents  a  yellow  resinous  surface ;  sections 
examined  with  the  microscope  show  that  the  yellow  colour  is 
due  to  a  solid  resinous  deposit  in  the  pitted  vascular  system. 
The  tar  has  exactly  the  odour,  colour,  and  consistence  of 
Stockholm  tar. 

Heterophragma  Roxburghii,  DC,  Roxb,  Cor.  Pi, 

u.,  t,  145,  yields  a  similar  product.     Its  vernacular  names  are 
Waras  (Mar.),  Baro-kala-goru  {Tam.)y  Bondagu  {Tel). 

Dolichandrone  Rheedii,  Seem.,  is  the  Nir^pongelian 
of  Rhecde  (vi.,  29),  who  states  that  the  seeds  with  ginger  and 
Pavetta  root  are  administered  in  spasmodic  affections,  and  that 
in  Malabar  a  decoction  of  the  bark  is  used  for  preserving" 
fishing  nets.  Ho  gives  Cornos  dns  Diabos  as  the  Portuguese 
name  and  Bocks  hoorn  as  the  Dutch. 

Dolichandrone    falcata,    Seem.    Bedd.    Fi.   Syiv., 

/.  71,  a  native  of  Oudh,  Rajputana,  Central  and  South  India, 
has  the  reputation  of  being  used  to  procure  abortion,  and  the 
bark  is,  it  is  stated,  used  as  a  fish  poison. 

Dr.  Lyon,  Chemical  Analyser  to  the  Government  of  Bombay, 
found,  however,  no  ill  effects  to  follow  the  administration  of  a 
considerable  quantity  of  a  decoction  of  the  bark  to  a  small  dog. 
{Med.  Juris,  for  India^  p.  216.)  It  is  possible  tJiat  the  woody 
capsules,  which  are  about  a  foot  in  length  by  §  of  an  inch  in 
diameter,  and  somewhat  curved,  may  be  used  as  abortion 
sticks. 

CRESCENTIA  CUJETE,  Linn. 

"Fig,— Jacq.  Amb.,  t.  lU  ;  Plumb.  Oen.,  t  109.  Calabash 
tree  {Eng»),  Calebassier  (-FV.). 

Hab. —  South  America.     Cultivated  in  India.     The  fruit. 
Vernacular. — Kalabash  (AJrica). 
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History,  U$es»  &C. — The  Calabash  tree  introduced 
from  Soutii  America  is  now  pretty  well  known  in  India,  and 
latterly  we  have  observed  the  fruit  being  offered  for  sale  by  the 
herbaliste  for  use  as  a  pectoral  in  the  form  of  a  poultice  of  the 
pulp  applied  to  the  chest.  In  the  West  Indies  a  syrup  is  made 
from  the  pulp,  which  is  much  used  in  dysentery  and  as  a 
pectoral.  The  tree  has  oblong  cuneate,  often  obovate,  entire, 
shining  loaves,  and  flowers  variegated  with  green,  purple, 
red  and  yellow.  The  fruit  is  large,  gourd-like  and  green  ;  it 
varies  much  in  size,  being  from  2  inches :to  a  foot  in  diameter. 

Dr.  Peckolt,  of  Rio  Janeiro,  states  that  an  alcoholic  extract  of 
the  not  quite  ripe  fruit  in  doses  of  010  gram,  acts  as  a  mild 
aperient,  and  that  0*6  gjram.  proves  strongly  drastic,  without 
griping  or  ill  efiects.  As  an.  application  against  erysipelas,  the 
fresh  pulp  is  boiled  with  water  until  it  forms  a  black  paste,  to 
which  vinegar  is  added  and  the  whole  boiled  together  and 
spread  upon  linen. 

Corre  and  Lejanne  state  that  in  Western  Africa  the  leaves, 
along  with  those  of  Adansonia  digitata,  are  boiled  and  eaten,  and 
the  seeds  are  eaten  roasted.  The  pulp  of  the  fruit  macerated 
in  water  is  considered  to  be  depurative,  cooling,  and  febrifuge  ; 
it  is  applied  to  the  head  in  headache  caused  by  insolation  and 
to  bums :  roasted  in  ashes  it  i&  mildly  purgative  and  diuretic, 
according  to  P.  Labat ;  in.  the  Antilles,  Chevalior  has  recom- 
mended it  in  dropsies^ 

Description. — Fruit  ovoid  or  nearly  round,  with  a  hard, 
green,  woody  shell;  very  variable  in  size.  It  is  filled  with  a 
•white,  slightly  acid  pulp,  in  which  are  contained  the  flattened, 
somewhat  cordiform  seeds. 

Chemical  composition. — A  chemical  examination  of  the  fresh 
fruit  pulp  yielded  a  new  organic  acid,  crystallizing  in  plates, 
to  which  the  name  ^  crescentic  acid'  has  been  given.  It  was 
obtained  by  exhausting  with  water  an  alcoholic  extract  of 
the  pulp,  treating  the  aqueous  -  solution  with  lead  acetate, 
suspending  the  lead  precipitate  in  water  and  decomposing  and 
III.-4 
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removing  tke  leadi  tiban  evaporating  to  a  syrupy  c<m8i8tenoc  and 
leaving  it  toorystaUize  in  a  cool  place*  Beeides  cresoentic  acid, 
there  were  found  tartane,  (Htiic  and  tannio  acids,  two  resins^  a 
bitter  and  an  aromatic  e&traotive  substance,  and  a  colouring 
matter  that  appeared  to  resemble  indigo.  (Peckdii,  Pharm. 
Mmdschcm,  Aug,  1884;  Year  Book  ofPharm.f  1886,  p.  168.  > 


PEDALINEM 
SESAMUM  INDICUM,  DC 

Fig.— Wight  ia.,  t.  163 ;  Sot.  Mag.,  L  1688;  Bentl.  and 
Trim.,  t.  198.    Sesame  {Eng.),  Sesame  de  I'lnde  {Fr:). 

Hab. — Throughout  the  warmer  parts  of  India,  cultivated. 
Tl^  leaves,  seeds,  and  oiL 

rc^«ww/ar.— Til  {Hmd.y  Bmg.),  BUu  {Tarn.),  Nuwtdu 
-iTtL)y  EUu,  Kfcellu  (Jfcfo/.),  T^u  {Can.),  Mothetil  (Uar.)^  Tal 
(Guz.). 

History,  Uses,  &C. — In  Hindu  mythology  Sesamum 
seed  is  symbolic  of  immortality.  According  to  the  "Brahma- 
purana,''  Tila  was  created  by  Tama,  the  "  king  of  death,*'  after 
prolonged  penance.  The  Grihyasutra  of  Asvaldyana  directs 
that  in  funeral  ceremonies  in  honour  of  the  dead,  Sesamum 
seeds  be  placed  in  the  three  sacrificial  vessels  containing  Kusa 
■grass  and  holy  water,  with  the  following  prayer  :  "  0  Tila, 
sacred  to  Soma,  created  by  the  gods  during  the  Gosava  (the 
cow-sacrifice,  not  now  permitted),  used  by  the  ancients  in 
sacrifice,  gladden  the  dead,  these  worlds  and  us!''  Sesamum 
seeds  with  rice  and  honey  are  used 'in  preparing  the  funereal 
cakes  called  Pindas,  which  are  offered  to  the  Manes  in  the 
Sraddh  ceremony  by  the  Sapindas  ''or  relations*'  of  the 
deceased. 

On  certain  festivals  six  acts  are  performed  with  Sesamum 
seeds,  as  an  exjaatory  ceremony  of  great  efficacy,  by  which  the 
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ffindus  hope  to  obtain  delivery  frotoi  sin,  poverty,  and  other 
evile,  and  seoure  a  place  in  Indra's  heaTen.  These  acts  are, 
tilodmirih  ^  bathing  in  water  containing  the  deeds"  ;  tiiaanayi, 
*'anomting  the  body  Trith  the ponnded  seeds'';  ^iV^sfAwii,**  making 
a  burnt  offering  of  the  seeds" ;  tiiaprada,  ^'offering  the  seeds  to 
the  dead'';  tUabhuJy  "eating  the  seeds'*;  and  tilampif  **  throwing 
out  the  seeds."  Water  and  Sesamum  seeds  are  offered  to  the 
Manes  of  the  deceased.  In  the  first  act  of  Sakuntala  this  prac- 
tice (called  Til-anjlt)  is  alluded  to  by  the  anchorite's  daughter 
in  love  with  King  Dushyanta,  when  she  tells  her  companions 
that  if  they  do  not  give  their  assistance,  they  will  soon  have  to 
offer  her  water  and  Sesamum  seeds.  {De  Qubernatis,)  In 
proverbial  language  a  grain  of  Sesamum  signifies  the  least  quan- 
tity of  anything — TU  clwr  so  hajjar  chor^  **who  steals  a  grain 
will  steal  a  sack"  ;  Til  til  ka  hisat^  ^'to  exact  the  uttermost 
farthingi*'. 

A  worthless  person  is  compared  to  wild  Sesamum  ( Jariila, 
JBam9.)  which  yields  no  oil — In  itlon  men  tel  naJUn^  "there  is  no 
good  IB  hxm«"  Datt  remarks: — "The  word  Taila,  tiio  Sanskrit 
for  oil,  is  derived  from  Tila;  it  would  therefore  seem  that  Sesa- 
mum oil  was  one  of  the  fir^t,  if  not  the  first  oil  manufactured 
from  oil-seeds  by  the  ancient  Hindus.  The  Bhavaprakasa 
describes  three  varieties  of  Til  seeds,  namely,  black,  white,  and 
red.  Of  these  the  black  is  regarded  as  the  best  suited  for 
medicinal  use ;  it  yields  also  the  largest  quantity  of ^  oil.  White 
'Rlis  of  intermediate  quality.  Til  of  red  or  other  colours  is  said 
to  he  inferior  and  unfit  for  medicinal  use.  Sesamum  seeds  are 
used  as  an  article  of  diet,  being  made  into  confectionery  with 
sngar  or  groimd  into  meal.  Sesamum  oil  forms  the  basis  of  most 
of  the  fragrant  or  scented  oils  used  by  the  natives  for  inunction 
before  bathing,  and  of  the  medicated  oils  prepared  with  various 
Vegetable  drugs.  It  is  preferred  for  these  purposes  from  the 
circumstance  of  its  being  little  liable  to  turn  rancid  or  thick,  and 
from  its  possessing  no  strong  tjwte  or  odour  of  its  own.  Se^- 
mum  seeds  are  considered  emollient,  nourishing,  tonic,  diuretic, 
and  lactagogue.  They  are  said  to  be  especially  serviceable  in 
piles,  by  regulating  the  bowels  and  removing  corfitipaiion.     A 
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poultice  made  of  the  seeds  is  applied  to  ulcers.  Both  the  seeds 
and  the  oil  are  used  as  demulcents  in  dysentery  and  urinary 
diseases  in  comhination  with  other  medicines  of  their  class/' 
{Mat.  Med.  of  the  Bindm,  p,  216.) 

Mahometan  writers  describe  the  seed  under  the  At*abic  name 
of  yimsim-    In  Africa  it  is  called  Juljuliii,*  and  in  Persia  Kun- 
jed.     The  Mahometan  bakere  always  sprinkle  the  seeds  tepon 
their  bread,  the  aweetmeat-makOTS  mix  them  with  their  sweets. 
The  following  Delhi  street^cry  indicates  the  properties  attribut- 
ed to  them  by  the  latter  class  of  people  :^* 
«'  Til»  tikhtir,  tisi,  ddna, 
Ghi,  shaJikar  men  ednai 
Kh^e  buddba,  boe  javana.^' 

^'  Sesanuitn,  tikhur,  and  linseed, 
Butter -and  sugar,  poppy  seed. 
Old  men  it  makes  quite  young  with  speed,''    {Fallon*) 

The  oil,  which  is  called  in  Arabic  Duhn-ei-hfll,  is  used  for  the 
same  purpose  as  olive  oil  is  in  Europe.  Sesamum  is  considered 
fattening,  emollient,  and  laxative.  In  decoction  it  is  said  to 
be  emmenagogue;  the  sam'e  preparation  sweetened  with  sugar 
is  prescribed  in  cough;  a  oompoond  decoction  with  linseed 
is  used  as  an  aphrodisiac;  a  plaster  made  of  tibe  ground  seeds 
is  applied  to  bums,  scalds,  &c. ;  a  lotion  made  from  the  leaves 
is  used  as  a  hair- wash,  and  is  supposed  to  promote  the  growth 
of  .the  hair  and  make  it  black;  a  decoction  of  the  root  is  said 
to  have  the  same  properties;  a  powder  made  from  the 
roasted  and  decorticated  seed  is  called  Sahishi  in  Arabic  and 

♦^j*a:  .  xhiit  which  is  ^^  (a  thing)  great  in  estimation.  (Ibn 
Abbdd  in  T6j-el-Anis.) 

(2ni)— The  fruit  of  Coriander.     (8ih4h,  Mughnb,  Kfcrads.) 

(Srd)— Sesame.  (Sihdh,  EzZaraakhtherl,  Mughrib,  Tfij-d-Ards.) 
Sesame  in  its  husk  before  it  is  reaped.  (Sibdh.)  The  grain  of  Sesame. 
(K4mu8.) 

(4/ft)— The  heart's  core.  Lane,  Madd-el-Kamus.  The  name  Simsim  i« 
applied  by  the  Arabs  in  the  present  day  to  S.  indicum,  but  formerly  signi- 
fied the  seed  of  another  plant  mlled  by  the  Persians  Jilbahtmg  and 
^flrrf*A4»",-and  ha?jng  pur^^atire  properttet  hke  hellebore.  ' 
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Arwah^i-Kunjad  ia  Persian ;  it  is  uaed  as  an  emoUient,  both 
extcsmally  and  internally. 

Sesamum  (er//<raf*oir)  is  frequently  mentioned  by  Greek  and 
Latin  anthors.  Lucian  {Pise.  41)  speaks  of  a  aijcra^imoff  irXaxovj: 
tbis  was  probaUy  similar  to  the  Ul  ka  biddu  oi  India* 

Sesame  oil  was  an  export  from  Sind  to  Europe,  by  way  of  the 
Red  Sea,  in  tlie  days  of  PKny»  In  the  Middle  Ages  the  plant 
was  known  as  Snseman  or  Sempsen,  a  corruption  of  the  Arabic 
Simsin  or  Samsim.  It  is  now  called  by  Europeans,  both  in 
India  and  Europe,  JinjiM,  Jugeoline,  Giff(*ri,  Gengeli,  or  Qingeily, 
which  appear  to  be  corruptions  of  the  word  Juljuldn.  The  oil  is 
one  of  the  most  valuable  of  Indian  vegetable  oils;  it  keeps  for 
a  long  time  without  becoming  rancid,  and  is  produced  in  large 
quantities  in  almost  every  part  of  the  Peninsula.  The  following 
mode  of  preparation  is  described  in  the  Jury  reports  of  the 
Madras  Exhibition : — "The  method  sometimes  adopted  is  that 
^f  throwing  the  fresh  seeds,  without  any  cleansing  process, 
into  the  common  mill,  and  expressing  in  the  usual  way.  The 
oil  thus  becomes  mixed  with  a  large  portion  of  the  colouring 
-matter  of  the  epidermis  of  the  seed,  and  is  neither  so  pleasant  to 
the  eye  nor  so  agreeable  to  the  taste  as  that  obtained  by  first 
repeatedly  washing  the  seeds  in  cold  water,  or  by  boiling  them 
for  a  short  time,  until  the  whole  of  the  reddish-brown  colour- 
ing matter  is  removed  and  the  seeds  have  become  perfectly 
-white.  They  are  then  dried  in  the  sun,  and  the  oil  expressed 
as  usual.  The  process  yields  from  40  to  44  per  cent,  of  a  very 
pale  strww-coloured  sxveet^-smelHng  oil,  an  excellent  substitute 
for  olive  oil." 

Hydraulic  presses  are  now  in  use  in  the  more  civilized  parts 
of  India  for  extracting  the  oil,  but  have  as  yet  by  no  means 
Baperseded  the  native  oil  mill. 

Sesamum  oil  may  be  used  for  piaster-making,  but  it  takes 
more  oxide  of  lead  than  groundnut  oil,  and  does  not  make  so 
light-coloured  or  so  hard  a  plaster.  After  a  prolonged  trial  at 
the  Government  Medical  Store  Department  in  Bombay ^  its  use 
was  abandon^d  in  favoui;  of  the  latter*  oil  for  the  .following 
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reasons : — The  rolls  of  Sesame  oil  plaster  soften  in  hot  weather. 
The  plaster  has  a  disagreeable  odour.  It  darkens  in  colour 
when  kept  for  any  time.  For  liniments  and  ointments,  except 
XJng.  Hydr.  Nitratis,  it  appears  to  be-  a  perfectly  satisfactory 
substitute  for  olive  oU.  F.  H.  Alcock  {Pharm,  Joum,  [3],  xv., 
282)  recommends  its  use  in  making  Lin.  AmmoniaB  B.  P.  Sesame 
or  Benne  leaves,  preferably  in  the  fresh  state,  are  much  used 
in  America  as  a  demulcent  in  disorders  of  the  bowels  j  they 
yield  m  abundant  mucilage. 

Description. — Annual,  2  to  3  feet;  leaves  opposite  or 
upper  ones  alternate,  ovate,  oblong  or  lanceolate,  the  lower  ones 
often  3-lobfed,  or  3-divided,  feather-nerved  ;  at  the  base  of  the 
pedimcles  are  remarkable  yellow  glands ;  flowers  solitary  in  the 
tails,  resembling  those  of  the  fox-glore,  from  dirty  white  to 
rose-coloured,  capsule  velvetty  and  pubescent,  mucronate,  at 
first  2-celled,  afterwards  4-celled;  seeds  numerous,  without 
wings,  ovoid,  flat,  white,  brown,  or  black,  rather  smaller  than 
linseed. 

Cheniioal  composition. — The  following  table  shows  th^  relative 
composition  of  the  brown  or  Levantine,  and  yellowish  or  Indiau, 
seeds : — 

Levantine.    Indian. 

Oil • - 65^63        60:84 

Organic  matter 80-95        85 '26 

Ash 7-52  6-85 

Water 3-90  706 

the    albuminoids  being  equal  to  21*42   and   22'30  per  cent. 
respectively  in  the  two  varieties. 

In  the  manufacture  of  the  oil  the  seeds  are  generally 
pressed  three  times :  twice  cold-  and  the  third  time  warm.  In 
Calcutta,  where  the  seeds  are  only  pressed  twice,  the  average 
yield  is— 

-  let  pressing  of  fine  oil...... 36  per  cent. 

2ttd      ^v        „  xJrdinary  oil 11       „ 
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The  oil-cake  has  the  following  composition :— - 

Water 825 

Fat  ..•,     7-63 

Non-nitrogenouB  matter, 40*90 

Albumenoida  containing  5*25 

per  oent.  nitrogen  «...  32*82 

Ash .•.  10*40    {Brmnt) 

For  further  information  on  Sesame  oil  we  would  refer 
the  reader  to  Vol.  II.  of  Allen's  Commercial  Organic  Anali/sis, 
^jxi  to  Brannt's  work  on  Oils  and  Fats.  The  authors  of  the 
Pharmacographia  say : — "  The  oil  is  a  mixture  of  olein,  stearin^ 
and  other  compounds  of  glycerin  with  acids  of  the  fatty  series. 
We  prepared  with  it  in  the  usual  way  a  lead  plaster,  and  treated 
the  latter  with  ether  in  order  to  remove  the  oleate  of  lead. 
The  solution  was  then  decomposed  by  sulphuretted  hydrogen 
evaporated  and  exposed  to  hyponitric  vapours.  By  this  proce^ 
we  obtained  72*6  per  cent,  of  Elaidic  acid.  The  specimen  of 
Sesame  oil  prepared  by  ourselves,  consequently,  contained  76  0 
per  cent,  of  olein,  inasmuch  as  it  must  be  supposed  to  be  present 
in  the  form  of  triolein.  In  commercial  oils  the  amount  of 
idein  is  certainly  not  constant. 

'^  As  to  the  solid  part  of  the  oil,  we  succeeded  in  removing 
fatty  acidfi^  freely  melting  after  repeated  crystallizations  at 
67^  C,  which  may  consist  of  stearic  acid  mixed  with  one  or 
more  of  the  allied  homologous  acids  ,aa.  palmitic  and  myristic. 
By  precipitating  with  acetate  of  magnesiunt,  as  proposed  by 
Heintz,  we  finally  isolated  acids  melting  at  52*5  to  63*^,  62  to 
63^,  and  69*2°  C,  which  correspond  to  myristic,  palmitic,  and 
stearic  acids. 

"  The  small  proportion  of  solid  matter  which  separates  from 
the  oil  on  congeli^n  cannot  be  removed  by  pressure^  for  even 
9$  many  degrees  below  the  freezing  point  it  remains  as  a  so^ 
IPiiftgina ;  vx  this  respect  Sesame  oil  difiers  from  that  of  oHve.  / 

*^  Sesame  oil  contains  an  extremely  small  quantity  of  a  sub- 
stance,  perhaps  resinoid,  which  has  not  yet  been  isolated.  It 
may  be  obtained  in  solution  by  r^eatedly  shaking  five  volumes 
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of  the  oil  with  one  of  glacial  acetic  acid.  If.  a  cold  mixture 
of  equal  weights  of  sulphuric  and  nitric  acids  is  added  in  like 
Tolume,  the  acetic  solution  acquires  a  greenish  yellow  hue. 
The  same  experiment  being  made  with  spirit  of  wine  substi- 
tuted for  acetic  acid,  the  mixture  assumes  a  blue  colour,  quickly 
changing  to  greenish  yellow.  The  oil  itself  being  gently 
shaken  with  sulphuric  and  nitric  acids  takes  a  fine  green  hue, 
as  shown  in  1852  by  Behrens,  who  at  the  same  time  pointed 
out  that  no  other  oil  exhibits  this  reaction.  It  takes  place 
eyen  with  the  bleached  and  perfectly  colourless  oil.  Sesame  oil 
added  to  other  oils,  if  to  a  larger  extent  than  10  per  cent.,  may 
be  recognised  by  this  test.  The  reaction  ought  to  be  observed 
with  small  quantities,  say  1  gram,  of  the  oil  and  1  gram,  of 
the  acid  mixture  previously  cooled.'^ 

J.  F.  Tocher  recommends  the  use  of  hydrochloric  acid  with  a 
little  pyrogallol  for  detecting  the  presence  of  Sesame  oil; 
14  parts  of  the  acid  and  1  part  of  pyrogallol  are  to  be  placed 
with  an  equal  proportion  of  the  oil  to  be  tested  in  a  test  tube, 
which  is  corked  and  well  shaken.  The  tube  is  then  to  be  allowed 
to  stand  for  five  minutes,  when,  the  upper  layer  of  oil  having 
been  removed  by  a  pipette,  the  acid  solution  is  boiled  for  five 
minutes.  If  Sesame  oil  is  present,  it  will  show  a  purple  colour 
when  viewed  by  transmitted  light,  and  a  blue  colour  by  reflect- 
ed light ;  the  latter  colour  is  best  observed  when  the  fluid  is 
poured  into  a  porcelain  capsule.  After  a  time  a  slight  blue 
precipitate  is  thrown  down.  Olive  oil  tested  with  this  re-agent 
afforded  a  faint  yellowish  colour,  almond,  groundnut  and  rape 
oils  no  colour,  and  cotton-seed  oil  a  very  pale  red.  An  admix- 
ture of  1  to  2  per  cent,  of  Sesame  oil  with  olive  oil  may  thus  be 
detected. 

The  substance  obtained  by  Fliickiger  on  shaking  Sesame  oil 
with  acetic  acid  has  also  been  investigated  by  Tocher ;  he  found 
it  to  be  best  obtained  by  using  7  volumes  of  acetic  acid  to  10 
volumes  of  oil.  After  removal  of  the  acid  a  brown  transparent 
gelatinous  residue  was  left,  which,  upon  agitation  with  weak 
potash  solution  and  rest  for  twelve  hours,  afforded  a  deposit, 
which;  after  being  well  washed  with  distilled  water,  was  boiled 
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widi  hydrochloric  acid,  o-ollected  on  a  filter,  thoroughly  washed 
to  free  it  from  acid^  and  dried  over  a  water  bath.  It  was  then 
eoluble  in  alcohol  and  crystallized  on  cooling  from  its  alcoholic 
solution  in  long  needles  melting  at  117 — 1 18°  C.  The  needles 
were  soluble  in  benzene,  oil  of  turpentine,  bisulphide  of  carbon, 
chloroform,  and  glacial  acetic  acid,  but  insoluble  in  water,  alka- 
line solutions,  and  hydrochloric  acid.  They  were  neutral  to 
test  paper,  and  gave  no  colour  reaction  with  the  hydrochloric 
acid  and  pyrogallol  solution,  showing  that  this  reaction  is  due 
to  another  principle  in  the  oil  which  has  not  yet  been  isolated. 
{Phann,  Journ.,  Jan.  24th,  1891.) 
Sesame  oil  extracted  by  ether  has  a  sp.  gr.  of  0*919  at  23^  C. 
Commnre, — Sesamura  is  commonly  cultivated  in  India;  there 
are  two  varieties,  the  black-seeded  and  the  white-seeded;  the 
former  being  generally  known  as  tily  and  the  latter  as  fili. 
Til  ripens  rather  later  than  n//,  and  is  more  commonly  grown, 
mixed  with  high  crops,  such  as  Sorghum  tulgare,  while  HH  does 
best  when  mixed  with  cotton.  Till  oil  is  preferred  of  the  two 
for  human  consumption.     {Duthie  and  Fuller,) 

The  quantity  of  seed  shipped  from  British  India  in  the  year 
1871-72  was  565,8-54  cwts.,  of  which  France  took  no  less  than 
495,414  cwts.  In  1881-82,  the  exports  from  Bombay  alone 
were  994^20  cwts.,  valued  at  Rs.  61<,84,475.  France  continued 
to  take  about  4-6ths  of  the  total  exports.  Besides  this,  105,341 
gals,  of  oil,  value  Rs.  1,12,122,  were  exported  to  Eastern  ports. 
In  1884-85,  the  exports  from  the  whole  of  India  were  2,654 
thousand  cwts.,  and  in  1887-88,  137  thousand  tons,  but  in 
1888-89  the  exports  fell  to  77  thousand  tons.  This  fall  was 
probably  due  to  an  unfavourable  season.  No  statistics  of  the 
consumption  of  the  oil  in  India  are  available.  It  must  be 
enormous,  as  Sesame  oil  is  the  food  oil  of  all  who  can  afford  it. 

PEDALIUM  MUREX,  Linn. 

Fig.—Burrn.  FL  Ind.,  t.  45,/.  2;  Gdrtn.  Fruct.  «.,  t  58; 
Wight  Ic,  ^.1615;  Eheede  Hort.  Mai.  z.,  72. 

Hab. — Deccan  Peninsula,  Ceylon.  The  leaves  and  fruit, 
IIL— 5 
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Vernacular, — Bara-gokhni  {Hind.,  Beng),  Peru-nerunji 
{Tam)y  Pedda-palleru  {Tel.),  Kdttu-nerinidl  (Mai.),  Anne- 
galu-gida  ((Jan.),  Kadva-gokhni  (6rMS.),  Karonta,  TJbha-gokliru, 
Malvi-gokhru  [Mar.), 

History,  Uses,  &C.~This  plant  does  not  appear  to 
have  been  used  medicinally  by  the  ancient  Hindus,  nor  do 
we  know  of  any  Sanskrit  name  for  it.  It  is  supposed  by 
Dr.  Moodin  Sheriff  to  be  the  Farld-bdti  (herb  Farid),  the  plant 
upon  which  Shaik  Farid-ed-dfn  Shakar  Ganj,*  a  Mahometan 
ascetic  and  poet,  sustained  life  while  he  acquired  the  everlasting 
treasure  of  knowledge  (Ganj-i-la-yazdl-i-raaarif ).  The  follow- 
ing quatrain  is  attributed  to  him  : — 

Shabnisb  keh  khun-i-tUl-i-ghamnak  narikht.  | 

Ruzi  neh  keh  4bru-i-man  pdk  naiikht,  || 
Yak  sharbat-i-4b-i-khush  nakhurdam  hameh  'umr.  | 

Kan  niz  z'rah-i-dideh  bar  khak  narikht.  || 

By  night  I  am  consumed  with  grief. 

By  day  I  am  overwhelmed  with  shame. 
No  drop  of  sweet  water  passes  my  lips, 

But  it  pours  in  tears  from  my  eyes. 

P.  Murex  is  the  Caca-muUu  of  Rheede,  who  states  that  the 
powdered  leaves  are  given  in  two-drachm  doses  with  milk  and 
sugar  in  gonorrhoea  and  gonorrhoeal  rheumatism.  The  fresh 
plant  agitated  in  water  or  milk  renders  it  gelatinous  without 
materially  altering  its  taste,  colour  or  odour.  This  thickening 
disappears  after  some  hours.  A  watery  infusion  of  this  kind 
sweetened  with  sugar  is  a  favourite  and  excellent  demulcent  in 
acute  gonorrhoea.  The  dried  fruit  is  the  Bara-gokhru  or 
*' great  Gokhru"  of  the  shops,  and  a  decoction  of  it  is  used 
when  the  fresh  plant  is  not  obtainable.  In  the  Concan  a 
Paushtik,    or    "  strengthening    medicine/*    is    made    of    the 

♦  Sbakarganj  or  "  sugar  store."     Poison  in  his  mouth  became  sugar — 

His  shrine  is  at  P4k-pattan,  or  the  Ferry  of  the  Pure ;  he  died  A.  H.  664, 
ninety-fire  years  of  age.  Pak-pattan  is  in  the  Panjdb,  between  Bahwalpur 
and  Firuzpur,  in  the  Sutlej  Valley. 


Digitized  by  LjOOQ IC 


PEDALINE^.  35 

powdered  jEruit  with  gki,  sugar,  and  spices;  it  is  taken  with 
milk. 

Dr.  Emerson  has  observed  that  the  juice  is  used  as  a  local 
application  to  aphthae. 

P.  Murex  must  not  be  confounded  with  the  great  Gokhru  or 
Hasak  of  Mahometan  medical  writers,  which  is  Xanthiutn 
Sti-umarium. 

European  writers  upon  Indian  drugs  bear  evidence  to  the 
correctness  of  the  native  estimate  of  the  medicinal  value  of 
Gokhru,  and  it  has  lately  been  introduced  into  European  practice 
as  a  remedy  for  nocturnal  seminal  emissions,  incontinence  of 
urine  and  impotence.  {Practitioner ^  XVII.,  381.)  It  has  been 
given  in  an  infusion  of  1  oz.  of  the  fruit  to  1  pint  of  boiling 
distilled  water,  this  quantity  being  taken  daily. 

Description. — A  spreading,  low  succulent  plant  with  oval, 
dentate,  obtusely  pointed  leaves;  pedicels  axillary,  1-flowered, 
shorter  than  the  petiole,  1  to  2,  or  more  dark-brown  glandular 
bodies  situated  near  the  axils;  flowers  yellow ;  tube  of  corolla 
about  1  inch  long ;  fruit  pendulous,  about  \  an  inch  long,  and 
\  inch  in  diameter  at  the  base,  4-angled,  with  a  straight 
spine  at  the  base  of  ^ach  angular  ridge ;  above  the  spines  is  a 
narrow  portion  which  is  inserted  into  the  5-clawed  calyx  ; 
when  diy  the  fruit  is  corky,  it  is  divided  into  two  cells ;  the 
seeds  are  elongated,  narrow,  and  four  in  number.  The  young 
branches,  petioles,  under-surface  of  leaves  and  immature  cap- 
sides  have  a  frosted  appearance,  which  is  due  to  the  presence  of 
numerous  small,  sessile,  brilliant,  crystalline,  4  to  5 -partite 
glands.  The  substance  of  the  fruit  consists,  in  great  part,  of 
dense  fibre- vascular  tissue,  forming  a  kind  of  4-winged  nut ; 
the  corky  part  consists  of  delicate  cellular  tissue ;  when  fresh 
it  is  green  and  succident.  The  fresh  plant  has  a  peculiar  dis- 
agreeable musky  odour.  Simple  agitation  of  the  young 
branches  in  water,  without  any  crushing,  produces  a  viscid 
mucilage  like  white  of  egg.  We  find  from  experiment  that 
the  glandular  crystalline  bodies  described  above  are  the  source 
of  the  mucilage ;   if  they  are   gently    scraped  from  the  under- 
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surface  of  the  leaf  and  mixed  with  water,  the  viscidity  is  at 
once  produced.  The  mucilage  has  a  faint  peculiar  taste,  but  is 
not  disagreeable. 

Chemical  compositmi, — The  fruits  contain  a  greenish-coloured 
lat,  a  small  quantity  of  resin,  and  an  alkaloid  in  the  alcoliolic 
extract.  The  mucilage  separated  by  water  is  precipitated  by 
acetate  of  lead  solution  and  alcohol,  and  in  these  respects 
resembles  the  mucilage  of  gum  arabic.  The  ash  of  the  air- 
dried  fruit  amounts  to  5*43  per  cent. 

Martynia  diandra,  Olox.  Bot.  Rep.  676,  *' tiger's  claw  " 

or  "devil's  claw,"  is  a  native  of  Mexico,  but  has  become  quite 
naturalized  in  India,  making  its  appearance  bn  waste  ground 
during  the  rainy  season. 

The  plant  is  herbaceous,  has  large  cordate  leaves,  and  hand- 
some flowers  like  those  of  Sesame.  The  fruit  is  a  green  fleshy 
capsule  which  contains  a  hard,  black,  woody,  wrinkled  nut 
with  tw^o  anterior  hooks,  having  something  the  appearance  of  a 
beetle.  The  natives  liken  it  to  a  scorpion,  hence  the  names 
Vinchu  and  Vichhidd  ;  they  suppose  it  to  have  a  curative  eflfeot 
upon  the  sting  of  that  reptile,  the  nut  being  rubbed  down  with 
water  and  applied  to  the  injured  part.     It  is  sold  in  the  shops. 


ACANTHACEiE. 

HYGROPHILA  SPINOSA,  T.  And. 
Fig.— Wiyht  Ic,  t,  449;  R/teede,  Hort,  MaL  ti.,  t.  45. 
Hab. — Throughout  India.     The  plant  and  seeds. 

Vernacular, — Tdlmakhira,  Tdlmakhana  (Hind,),  Kuliakhura 
{Beng,),  Kolista,  Kolsunda  {Mar,),  Ekharo  (Ouz,),  Kulugolike, 
Kolavalike  (Can,),  NirmuUi  (Tarn,),  Nirugobbi  (Tel.),  Vayal- 
chulU  (Mai,), 

History,  Uses,  &C.— This  plant  bears  the  Sanskrit  names 
of  Ikshura,  Ksliura,   Ikshugandha,  and   Kokiliksha,   *'  having 
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eyes  like  the  Kokila,  or  Indian  Cuckoo."  The  blue  flowers  are 
used  in  the  Likholi  ceremony,  which  is  an  offering  to  Mahadeva 
of  a  lakh  each  (100,000)  of  the  five  grains  (  q^v^^  ),  and  a  lakh 
each  of  a  nixmber  of  different  flowers.  Counting  these  occupies 
the  women  of  the  house  for  about  a  month.  As  a  medicine  the 
Hindus  consider  H,  spinosa  to  be  cooling,  diuretic,  and  strengthen- 
ing ;  the  root,  seeds,  and  ashes  of  the  plant  are  in  general  use, 
and  are  prescribed  in  hepatic  obstruction  with  dropsy,  rheuma- 
tism, and  urinary  affections.  The  seeds  are  one  of  the  Pancha- 
tija,  or  "  five  seeds,"  the  others  being  those  of  Celastrus,  Fenu- 
greek, Ajwan,  and  Cumin.  There  are,  however,  several  other 
sets  of  five  seeds.  Mahometan  writers  mention  the  use  of  the 
plant  for  the  same  purposes,  and  also  its  external  application  in 
rheumatism,  but  they  notice  more  especially  the  use  of  the  seeds 
as  an  aphrodisiac  given  either  with  sugar,  milk  or  wine  in  doses 
of  from  one  to  three  dirhems.  Ainslie,  speaking  of  this  plant, 
say : — "  This  root,  which  has  got  its  Tamool  name  from  growing 
near  water,  is  supposed  to  have  A-irtues  similar  to  those  of  the 
Moollie-vayr  (Solanum  indicum,  Linn.)  already  mentioned.  The 
plant  is  the  BahelschulU  of  Rheede,  who  tells  us  that  on  the 
Malabar  Coast  a  decoction  of  the  root  is  considered  as  diuretic 
and  given  in  dropsical  cases  and  gravelish  affections ;  the  dose 
is  about  half  a  teacupful  twice  daily.  The  species  in  ques- 
tion is  a  native  of  the  Western  Coast  of  India,  whence  the 
root  is  brought  across  the  peninsula  to  the  medicine  bazars  of 
the  Camatic.  Our  article  is  called  Katu-irki  by  the  Cingalese.'' 
(Mat  Ind,,  II.,  p.  236.)  In  the  Phamiacopceia  of  India  several 
European  contributors  bear  testimony  to  the  diuretic  properties 
of  the  plant,  but  no  mention  is  made  of  the  us©  of  the  seeds  as 
an  aphrodisiac  and  diuretic.  In  Bombay  they  are  very  gener- 
ally used  and  are  to  be  found  in  every  druggist's  shop. 

Description. — Boots  often  biennial,  tapering,  with  numer- 
ous rootlets ;  stems  herbaceous,  ascending  or  erect,  ramous, 
jointed,  a  Uttle  flattened,  hairy,  from  2  to  3  feet  high ;  branches 
opposite,  like  the  stem,  and  also  nearly  erect ;  leaves  an  exterior, 
opposite,  sessile  pair  at  each  joint,  within  these  and  subaltemate 
with  the  spines,  several  small  ones  in  a  verticel :  all  are  linear- 
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lanceolate,  margins  often  revolute,  hairy,  almost  bristly,  size 
various;  spines  6  in  each  verticel,  between  the  leaves  and  flowers, 
awl-shaped,  spreading  and  a  little  recurved ;  flowers  verticelled, 
numerous,  sessile,  large,  of  a  bright  blue ;  bracts  lanceolate, 
margins  and  outside  bristly ;  calyx  of  two  pairs  of  nearly  equal 
leaflets,  clothed  with  soft  hair;  corol  2-lipped,  lips  nearly  equal;, 
upper  2-parted,  with  the  division  emarginate,  the  under  one 
3-parted,  with  the  division  also  emarginate,  in  the  under  a 
coloured  body  like  a  large  oblong  anther ;  filaments  connected 
at  the  base,  second  pair  larger  than  usual  in  the  genus;  anthers 
sagittate ;  stigma  subulate,  involute,  with  a  fissure  on  the  upper 
side.  IRoxb.)  The  seeds  are  small  and  flattish,  of  irregular  form 
and  brown  colour,  the  largest  ^V  of  ^^  ^^^^  ^^^g  ^^^  rV  broad. 
When  placed  in  the  mouth  they  immediately  become  coated 
with  a  large  quantity  of  extremely  tenacious  mucilage,  which 
adheres  to  the  tongue  and  palate  and  is  of  rather  agreeable 
flavour. 

Microscopic  structure, — When  a  section  of  the  seed  is  placed 
under  the  microscope  with  a  drop  of  water  the  development  of 
the  mucus  may  be  observed.  It  appears  to  spring  in  filaments 
from  the  columnar  cells  of  the  testa;  these  spread  rapidly  in 
every  direction  and  form  a  network  which  resembles  the  growth 
of  some  of  the  lower  forms  of  algas;  it  does  not  dissolve  when 
much  water  is  added. 

Chemical  composition, — The  roots  with  the  lower  portion  of 
the  stems  were  air-dried,  contused,  and  exhausted  with  80  per 
cent,  alcohol.  On  concentrating  the  tincture,  white  cauliflower- 
like masses  separated.  After  the  whole  of  the  alcohol  had  been 
evaporated  off,  the  extract,  which  had  a  very  strong  acid 
reaction,  was  mixed  with  water  and  agitated  with  petroleum 
ether,  then  with  ether,  and  finally,  after  having  been 
rendered  alkaline,  re-agitated  with  ether.  The  petroleum  ether 
solution  on  evaporation  left  a  crystalline  residue,  partly  in 
the  form  of  white  cauliflower-like  nodules,  and  a  crystalline 
deposit  on  the  sides  of  the  dish.  Examined  microscopically, 
both  the  nodules  and  the  deposit  were  seen  to  consist  of 
rod-shaped    crystals.      After    repeated    crystallization     from 
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alcohol^  and  pressing  the  crystals  between  blotting  paper,  by 
which  much  colouring  matter  and  a  trace  of  oil  was  separated, 
the  residue,  which  was  nearly  white,  possessed  the  following 
properties: — On  being  heated  between  watch-glasses  it  melted 
into  an  amber-coloured  fluid,  and  after  the  lapse  of  some  hours 
the  glasses  were  filled  with  a  white,  wool-like  sublimate.  In 
water  the  principle  was  insoluble,  and  it  was  not  acted  upon  by 
ammonia  or  dilute  sodium  hydrate.  In  concentrated  sulphuric 
acid  it  dissolved  with  a  yellow  coloration,  and  on  dilution  the 
solution  became  milky.  On  gently  heating  the  sulphuric  acid 
solution  and  then  diluting  with  water,  a  pinkish  turbid  fluid 
resulted;  when  chloroform  was  agitated  with  this  fluid  it 
became  coloured  either  pink,  violet,  greenish  or  even  blue,  the 
tint  appearing  to  depend  on  the  degree  of  heat  applied  to  the  acid 
solution  before  dilution  with  water.  The  principle  dissolved 
in  chloroform,  and  the  solution  when  agitated  with  an  equal 
volume  of  concentrated  sulphuric  acid,  failed  to  give  the  colour 
reaction  in  the  chloroform  layer  for  cholesterin,  but  the  sulphuric 
acid  stratum  exhibited  a  very  marked  green  fluorescence. 

Evaporated  to  dryness  with  nitric  acid  a  yellow  residue  was 
left,  which,  on  the  addition  of  ammonia,  became  of  an  orange- 
yellow  colour,  but  without  any  trace  of  redness.  When  the 
solid  principle  was  evaporated  to  dryness  with  HCl  and  ferric 
chloride,  it  was  difficult  to  say  what  colour  the  residue  was. 
The  test,  however,  applied  as  described  by  C.  Forti  (Stai/,  Sperim. 
Agn.  Ital,  18,  580),  by  first  dissolving  the  principle  in  chloro- 
form, adding  a  little  strong  ferric  chloride  and  concentrated 
hydrochloric  acid,  and  evaporating  to  dryness,  left  a  dark- 
coloured  residue;  this,  when  dry  and  cold,  was  treated  with 
chloroform  and  gently  warmed,  when  a  fine  violet-coloured 
solution  was  afforded.  The  acid  ethereal  extract  contained 
yellow  colouring  matter  and  possessed  an  aromatic  odour.  The 
alkaline  ethereal  extract  contained  a  principle  which  afforded  in 
a  marked  degree  alkaloidal  reactions,  but  we  failed  to  obtain 
any  special  colour  tests. 

The  seeds  are  glutinous,  besid^|||)eing  mucilaginous.     They 
contain  4*92  per  cent,  of  nitrogen,  which  is  equivalent  to  31*14 
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per  cent,  of  albuminoids,  traces  of  an  alkaloid,  and  23  per  cent, 
of  a  yellow  fixed  oil.  The  mucilage  ia  not  affected  by  ferric 
chloride,  plumbic  acetate,  or  by  two  volumes  of  alcohol. 

Commerce,  —The  seeds  are  kept  by  all  druggists.  Value  Bs.  6 
per  maund  of  37 ^  lbs.  The  root  is  an  article  of  commerce  in 
Southern  India ;  elsewhere  it  is  generally  supplied  by  tlie 
herbalists. 

Several  species  of  Strobilatlthes  yield  stems  as  thick  as  a 
walking-stick  and  quite  straight,  which  are  used,  like  bamboos, 
in  the  construction  of  mud  walls  and  fences.  The  aromatic 
flower  spikes  of  some  of  these  plants  are  used  as  a  rustic 
medicine  by  the  natives.  The  bark  of  8.  callosus,  Noes,  with  an 
equal  quantity  of  Undi  bark  {Calophyllum  inophyllum)^  is  used 
in  Western  India  as  a  fomentation  in  tenesmus  ;  the  bark-juice, 
with  an  equal  quantity  of  Maka- juice  [Eelipta  alba),  boiled  to 
one-half,  is  mixed  with  old  Sesamum  oil,  a  few  peppercorns 
and  ginger,  heated  and  applied  in  parotitis ;  equal  parts  of  the 
juice  of  the  flowers  and  of  those  of  Randia  dumetorum  are  used 
as  an  application  to  bruises. 

The  flower  spikes  of  this  plant  resemble  hops  in  shape  and 
size,  and  are  covered  with  a  viscid  resinous  exudation  called  Mel, 
having  a  musky  and  resinous  odour. 

BLEPHARIS  EDULIS,  Pevs, 

Fig.~ Burm.  Fl.  Ind.,  t.  42;  Deiile  FL  ^^.,  /.  33,/.  3. 

Hab. — Punjab,  Sind,  Persia.     The  seeds. 

Vernacular, — Utanjan  {Ind,  Bazars), 

History,  Uses,  &C. — Under  the  local  name  of  Utanjan 
and  the  Persian  name  Anjurah,  an  Acanthaceous  seed  is  sold  in 
the  Indian  bazars.  From  an  examination  of  the  capsules 
which  are  sometimes  found  mixed  with  the  seeds,  there  would 
appear  to  be  little  doubt  that  they  are  those  of  the  plant  placed 
at  the  head  of  this  article.  jBtanjan  is  a  standard  native  remedy 
and  is  universally  kept  in  the  druggists'  shops.     The  author  of 
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the  Makhzan-el-Adwitfa  (article  Anjurah)  gives  us  the  follow- 
ing account  of  it,  from  which  it  would  appear  that  the  true 
Anjurah  is  the  Urtica  pnma  of  Matthiolus  (U.  piluH/era, 
Linn.),*  and  that  the  seeds  now  in  use  in  India  have  somehow 
come  to  take  the  place  of  the  genuine  article.  He  says : — 
'*  Anjurah  is  a  Persian  word ;  it  is  the  Kariz  of  the  Arabs,  the 
Kumah  of  Shiraz,  the  Kajit  of  the  Turks,  the  Utanjan  of  the 
Indians,  the  TJrtikparim  of  Latin  writers,  and  the  Harkitah  of 
Gilan.  The  plant  has  numerous  serrate  leaves,  which  are  armed 
with  prickles,  the  stem  is  still  more  prickly  ;  when  it  comes  in 
contact  with  the  body  it  causes  redness,  burning,  and  itching. 
The  flowers  are  yellow.  The  seeds  smooth  and  shining,  flattened, 
of  a  brownish  colour,  larger  than  those  of  Sesamum,  and  alto- 
gether not  unlike  linseed.  They  are  the  oflBcinal  part,  and  if 
good  should  be  heavy  and  of  a  brown  colour.'^  Medicinally 
they  are  considered  to  be  attenuant,  resolvent,  diuretic,  aphro- 
disiac, expectorant,  and  deobstruent.t 

Description. — The  Utanjan  of  the  Indian  shops  consists 
of  the  seeds  mixed  with  a  variable  proportion  of  broken  pieces 
of  the  capsule  and  a  few  entire  fruits.  The  latter  are  mitre- 
shaped,  about  i"'^  of  an  inch  long  and  /^J  hroad,  laterally 
compressed,  sides  furrowed,  surface  polished,  of  a  chestnut 
colour;  capsule  2-celled,  2-seeded;  seeds  heart-shaped,  flat, 
covered  with  long,  coarse  hairs ;  when  soaked  in  water  the  hairs 
disintegrate  and  produce  a  large  quantity  of  viscid  mucilage. 

Microscopic  structure. — Each  hair  is  made  up  of  several 
columnar  cells,  each  of  which  contains  a  spiral  fibre,  which 
upon  the  solution  of  the  cell  wall  uncoils  and  imparts  an 
unusual  stringiness  to  the  mucilage. 

Chemical  composition. — The  bitter  principle  of  the  seeds  is  a 
white  crystalline  body  soluble  in  water,  amylic  and  ethylic 
alcohol,  but  insoluble  in  ether  and  petroleum  ether.     It  gives 

•  The  Roman  Nettle,  Urtica  prima,   Matth.  Valgr.  v.  2,  469.     It  has 
brown  polished  seeds. 

t  Conf.  Dios.  iv.,  89.  irrpe  aKaXv<^»y9,   also  Galen  ;    they  recommend  il  as 
an  expectorant. 
III.— 6 
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a  reddish  colour  with  sulphuric  acid,  green  at  the  margiu  if 
impure,  and  is  best  distinguished  by  the  fine  violet  colour  ita 
solutions  impart  when  brought  into  contact  with  ferric  salts. 
With  H^SO*  and  K^CR^O^  an  agreeable  odour  of  salicylous 
acid  is  evolved.  It  is  associated  with  a  substance  which 
reduces  Fehling's  solution.  Another  white  crystalline  principle 
is  present  in  the  seeds  which  is  not  bitter,  and  does  not  give 
colour  reactions  with  sulphuric  acid  and  ferric  salts.  The 
latter  crystals  melted  on  the  surface  of  heated  mercury  at  225^. 
The  aqueouB  extract  of  the  seeds  contained  much  mucilage  and 
vegetable  albumen.     The  ash  amounted  to  7'1  per  cent. 

Commerce. — Utanjan  is  imported  into  Bombay  from  Egypt. 
Value  Rs.  1 J  per  lb.  In  Sind  and  Northern  India  it  is  collected 
locally. 

ACANTHUS   ILICIFOLIUS,  Linn. 

Fig. — Rheede,  Hori,  Mai,  •«.,  t  48.  Holly-leaved  Acanthus 
(Eng.Y 

Hab. — Sea  Coasts  of  Malabar,  Ceylon,  and  the  Sunder- 
bunds.     The  plant  and  root. 

FbrndCM^r. -—Hdrkdchkanta  {Hind.,  Beng. ^Mirindi  (Mar,), 
Moranna  {Ooa.),  Paina-schulli  (Mai.). 

History,  Uses,  &C. — Roxburgh  states  that  the  Sanskrit 
name  of  this  plant  is  Hdrikasa,  but  we  cannot  find  any  plant 
bearing  this  name  mentioned  by  ESndu  medical  writers. 

Ainslie  calls  the  plant  **  Holly-leaved  Acanthus,"  and  says 
that  Rheede  mentions  the  use  of  the  tender  shoots  and  leaves 
ground  small  and  soaked  in  water  as  an  application  to  snake« 
bites.  Bontius  commends  its  expectorant  qualities.  It  ia  a 
plant  in  great  request  among  the  Siamese  and  Cochin-Chinese, 
and  is  called  by  the  latter  Cay'O-ro,  who  consider  the  roots  to  be 
cordial  and  attenuant,  and  useful  in  paralysis  and  asthma. 
{Flora,  Cochin  Chin.,  Vol.  II.,  p.  375.)  In  the  Concan  a  decoc- 
tion of  the  plant  with  sugar-candy  and  cumin  is  given  in 
dyspepsia  with  acid    eructations.     In   Goa  the  leaves   which 
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abound  in  mucilage,  are  used  as  an  emollient  fomentation  in 
rheumatism  and  neuralgia. 

Description. — ^A  common  shrub  in  and  on  the  edges  of 
salt  or  brackish  lakes,  marshes,  &c.  Roots  ramous,  stems  many, 
^rect ;  branches  few,  bark  smooth ;  prickles  stipulary,  four-fold, 
short,  but  very  sharp.  Leaves  opposite,  short-petioled,  oblong, 
scolloped,  waved,  spinous,  dentate,  polished  on  both  sides, 
of  a  firm  texture,  from  four  to  six  inches  long,  and  about  two 
broad.  Spikes  generally  terminal,  sometimes  axillary,  erect. 
Flowers  solitary,  opposite,  large,  blue,  inodorous.  Capsule 
oblong,  ovate,  smooth,  size  of  an  acorn,  2-celled,  2-valved. 
Seeds  two  in  each  cell,  obliquely  cordate,  compressed. 
(Roxburgh). 

Chemical  composition, — The  powdered  leaves  yielded  to  ether 
a  quantity  of  fatty  matter  coloured  strongly  with  chlorophyll 
and  some  soft  resins.  Alcohol  removed  more  resin^  an.  orgaoic 
acid,  and  a  bitter  alkaloid.  The  alkaloid  gave  a  reddish-brown 
colour  with  sulphuric  acid,  and  was  precipitated  from  its 
solutions  by  the  usual  reagents,  including  the  volatile  and  fixed 
alkalies.  Some  soluble  saline  matter  was  present  in  the 
extracts  of  the  leaves,  and  contributed  largely  to  the  16*4  per 
cent,  of  total  ash  obtained  from  the  air-dried  leaves. 

BARLERIA   PRIONITIS,  Linn. 

Fig. — Rheede,  Hort.  Mai.  ir.,  t  41 ;  Wight  /c,  452  ;  Rumph. 
Serb.  Amb^  ru.^  13. 

Hab» — Tropical  India.     The  plant. 

Vema,cular. — Jhinti,  Katsareya  (ilfW.),  Kantajati  (Beng.), 
Yajradanti,  Ealsunda,  Pivala-koranta  (Jfor.),  Shemmulli,  Vara- 
mtdli  (Taw.),  Mdlu-govinda  (jnp/.),Kanta-shelio(ffw2.),Gk)ratige, 
Oorati  (Can.). 

History,  Uses,  &C. — This  small  shrub  is  the  Kuranta, 
Kuruvaka  or  Kuravaka  of  the  Hindu  poets,  who  compare  its 
yellow  flowers  to  a  flash  of  lightning.     In  the  Gita  Qovinda  the 
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j^ous  Radha  picturea  to  herself  the  absent  Hari  bmding  them 
in  the  floating  locks  of  the  Gopis.  Other  Sanskrit  names  are 
Amlana,  Pitajhinta,  Mahasaha,  and  Kuruntaka.  Though  not 
mentioned  in  the  Nighantas,  its  medicinal  properties  appear  to 
be  very  generally  known ;  it  is  the  Coletta  Veetla  of  Bheede, 
and  the  Hyatrix  Jmtex  of  Rumphius. 

The  natives  apply  the  juice  of  the  leaves  to  their  feet  in  the 
rainy  season  ta  harden  them,  and  thus  prevent  the  maceration 
and  cracking  of  the  sole  which  would  otherwise  occur.  Ainslie 
says  that  the  juice  of  the  leaves,  which  is  slightly  bitter  and 
acid,  is  a  favourite  medicine  of  the  Hindus  of  Lower  India  in 
those  catarrhal  affections  of  children  which  are  accompanied 
with  fever  and  much  phlegm  ;  it  is  generally  administered  in  a 
little  honey  or  sugar  and  water  in  the  quantity  of  two  table- 
spoonfuls  twice  daily.     (Materui  Indica,  U.,  p.  376.) 

In  the  Concan  the  dried  bark  is  given  in  whooping  cougb^ 
and  2  tolas  of  the  juice  of  the  fresh  bark  with  milk  in  anasarca. 
Dr.  Bidie  observes  that  it  aetsas  a  diaphoretic  and  expect- 
orant. 

A  paste  is  made  of  the  root  which  is  applied  to  disperse  boils 
and  glandular  swellings,  and  a  medicated  oil,  made  by  boiling 
the  leaves  and  stems  with  sweet  oil  until  all  the  water  has  been 
driven  off,  is  used  as  a  cleansing  application  to  wounds. 

Description. — Stem  short,  erect;  branches  numerous, 
opposite,  erect,  round,  smooth ;  the  whole  plant  two  or  three 
feet  high.  Thorns  axillary,  generally  about  four,  straight, 
slender,  sharp.  Leaves  opposite,  decussate,  short-petioled, 
oblong,  somewhat  waved,  mucronate,  smooth.  Flowers  axillary, 
generally  solitary,  sessile,  large,  yellow.  Capsule  conical, 
2-seeded,  one  seed  in  each  cell.  Root  woody,  perennial,  with 
numerous  lateral  rigid  rootlets. 

Chemical  composition, — With  the  exception  of  the  large  amount 
of  a  netitral  and  acid  resin  soluble  in  light  petroleum  ether, 
nothing  of  special  interest  was  detected :  there  was  no  trace  of 
any  alkaloidal  principle. 
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Barleria  noctiflora,  Linn.  Dr.  Mootooswamy  says 
that  in  Tanjore  a  deooction  of  this  plant  is  a  good  adjunct  to 
and  substitute  for  human  milk. 

The  following  plant  is  classed  by  the  natives  along  with  the 
Barlerias,  of  which  B.  cristata  and  several  other  species  appear 
to  be  included  by  the  Sanskrit  names  Kuruntaka,  Euruvaka, 
and  Artagala.  In  Hindi  Jhinti  is  a  kind  of  general  name 
for  these  plants^  and  in  Marathi  Eoranta  and  Aboli. 

Crossandra  undulaefolia,  Salisb.  Bot.  Mag.  2186 ; 
Wight  /<?.,  t.  461;  Rheede,  Hart.  MaL  iir.,  62,  is  a  native  of  the 
Deccan  Peninsula  and  Ceylon,  and  is  much  cultivated  about 
Hindu  temples  in  other  parts  of  India,  probably  on  account 
of  the  colour  of  the  flowers,  which  is  like  that  of  the  dress  of  the 
Bhikshu  or  penitent.  The  plant  beeirs  the  synonym  of  Priya- 
darsha,  "pleasant  to  look  at,*'  and  the  flowers  are  much  worn 
by  Brahmin  women  in  the  hair.  The  capsules,  which  resemble 
grains  of  barley,  are  described  in  the  Makhzan-el-Admpa  under 
Uie  Arabic  name  of  As^ba-el-usdl  as  highly  aphrodisiac ;  they 
afford  much  amusement  to  children  from  their  peculiarity  of 
suddenly  bursting  with  a  crack  when  moistened  and  projecting 
their  seeds. 

Daedalacanthus  roseus,  r.-4nrf.,  a  native  of  Western 
India,  has  tuberous,  spindle-shaped  roots,  usually  ten  in 
number,  as  thick  as  a  quill,  several  inches  in  length  and  covered 
by  a  dark-brown  bark;  leaves  elliptic,  glabrous,  scabrous 
on  the  veins  beneath ;  spikes  axillary-peduncled,  imbricated ; 
bracts  oval,  somewhat  wedge-shaped,  acute,  ciliated,  with  long 
hairs,  reticulately  veined ;  tube  of  corolla  very  long  and  slender ; 
flowers  deep  blue,  turning  bright  red  as  they  fade.  The  root 
boiled  in  milk  is  a  popular  remedy  for  leucorrhoea ;  dose  one 
drachm.  In  the  Southern  Concan  it  is  given  to  pregnant  cattle 
to  promote  the  growth  of  the  fcetus.  The  Marathi  name  is 
Dasamuli,  "  having  ten  roots." 

Neuracanthus  sphaerostachyus,  Dah.  Hook.  ic. 
PL,  t.  835,  is  a  native  of  Western  India.     It  is  powdered  and 
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made  into  a  paste  which  is  used  to  cure  ringworm,  and  the  roots 
are  administered  in  that  form  of  indigestion  in  which  fatty  or 
saponaceous  grape-like  masses  are  observed  in  the  stools.  They 
resemble  Serpentaria  in  appearance,  but  may  be  distinguished 
by  the  thick  covering  of  white,  silky  hairs  upon  the  root  stock. 
The  roots  have  hardly  any  taste.  The  Marathi  name  is 
Ghosvel. 

ANDROGRAPHIS  PANICULATA,  Nees. 

Fig. — Betitl.  and  Trim,,  L  197;  Wight  Ic,  <.  518;  Rkeede, 
Hart.  Mai.  ix.,  t.  66. 

Hab. — Throughout  India,  wild  or  cultivated.    The  herb. 

Vernacular. — Kiryat  {HindJ),  Olen-kiraita  (Mar.),  Ealmeg 
(Beng.),  Shirat-kuchchi,  Nila-vembu  (Tarn.),  Nela-vemu  (TeL), 
Nila-veppa  {Mah),  Nela-bevinagida  {Can.),  Eory&to  {Ouz.). 

History,  Uses,  &C. — Conowrning  this  plant,  Dutt 
{Hindu  Mat.  Med.,  p.  216)  states  that  th^^e  is  some  doubt 
regarding  its  Sanskrit  name.  He  says: — "A  plant  called 
Tavatikti,  with  synonyms  of  Mah&tikta,  Sankhini,  &c.,  is  said 
by  some  to  mean  this  herb,  but  the  t^m  Mahdtikta,  when 
occurring  in  Sanskrit  prescriptions,  is  usually  interpreted  as 
MeUa  sempertirens,  Sw.,*  and  Yavatikta  has  not  been  noted  by  me 
as  having  occurred  in  any  prescription,  so  that  I  am  inclined  to 
think  Andrographis  paniculata  was  not  used  in  Sanskrit  medi- 
cine. The  plant  is  well  known  in  Bengal  under  the  name  of 
£^lmeg,  and  is  the  principal  ingredient  of  a  domestic  medicine 
called  Alui,  which  is  given  to  infants  for  the  reKef  of  griping, 
irregularity  of  the  bowels,  and  loss  of  appetite."  It  is  prepared 
in  the  following  manner: — Take  equal  parts  of  cumin, 
randhani  (fruit  of  Carum  Roxburghianum),  aniseed,  cloves, 
capsules  of  greater  cardamoms,  and  pound  them  thoroughly  with 
the  expressed  juice  of  the  leaves  of  the  Ealmeg.  The  mass  thus 
prepared  is  divided  into  small  pills  and  dried  in  the  sun.  The 
dose  is  one  pill  rubbed  down  in  human  milk. 
*  M.  Agedarach,  Linn. 
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Both  Hindu  and  Mahometan  medical  writers  would  appear 
to  have  confounded  this  drug  with  chiretta.*  According  to 
Forakahl^  it  is  common  in  Arabia,  and  is  there  called  Wizr. 
{Ihrak.  Flor.  Aeg.  Ar.,  CII.) 

Moodin  Sheriff  points  out  that  Cara  Caniram,  the  name  given 
to  this  plant  by  Rheede,  signifies  "Black  Strychnos  ;'*  he  there- 
fore thinks  it  must  be  incorrect. 

AinsHe  speaks  of  the  plant  as  having  been  brought  to  the 
southern  parts  of  the  Indian  Peninsula  from  the  Isle  of 
France. 

Fliickiger  and  Hanbury  in  their  Pharmacographia  point  out 
that  it  has  been  wrongly  supposed  to  be  a  constituent  of  the 
famous  bitter  tincture  called  by  the  Portuguese  of  India  Droga 
amara.  In  the  Pharmacopma  of  India  it  has  been  made  official, 
and  directions  for  making  a  compound  infusion  and  compound 
tincture  are  given.  Quite  recently,  under  the  name  of  Halmva, 
which  appears  to  be  a  corruption  of  the  Bengali  word  alui  or 
alvii  a  preparation  of  the  drug  has  been  advertised  in  England 
as  a  substitute  for  quinine.  The  herb  is  very  common  in  shady 
situations  as  a  weed  of  cultivation,  and  is  much  used  by  the  natives 
as  a  domestic  remedy  for  fever  in  combination  with  aromatics, 
especially  with  lemon-grass.  The  dose  of  the  dried  leaves  is 
about  ten  grains  combined  with  twenty  grains  of  black  pepper. 
In  the  Concan,  Kirait,  Ginger,  and  Dikamali  are  given  in  fever, 
and  the  fresh  juice  with  black  pepper,  rock  salt,  and  Asafcetida 
in  colic.  In  the  chronic  febrile  condition  known  as  Barikiip, 
Sarait,  GKnger,  Kcrorhiza  root,  wild  dates,  and  Conessi  bark  are 
infused  and  given  with  honey  every  morning.  A,  echioides, 
NeeSy  is  said  to  have  similar  medicinal  properties ;  it  is  the 
Peetumba  of  Rheede  (ix.,  46),  who  says  that  the  juice  is 
given  in  fever.  Haplanthus  verticillaris,  Neea,  and 
!€•  tentaculatUS,  Neea^  bear  the  name  of  Kala-kirait 
in  Western  India,  and  are  used  medicinally.  The  Hindi 
name  for  these  two  plants  is  Kastula  and  the  Marathi 
Jhinkara. 

^  The  name  Kiryai  is  loosely  applied  to  many  bitter  drugs. 
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Description. — Annual,  1  to  3  feet;  stem  quadrangular, 
^pointed,  smooth;  leaves  opposite,  on  short  petioles,  lanceolate, 
entire  upper  surface  dark-green  and  shining,  under  surface  paler 
and  finely  granular  :  they  vary  much  in  size,  but  the  larger  are 
usually  about  3  inches  in  length  and  1  inch  in  breadth  ;  calyx 
deeply  5-cleft ;  corolla  bilabiate ;  lips  linear,  reflected,  upper 
one  3-toothed,  lower  one  2-toothed;  flowers  remote,  alternate, 
on  long  petioles,  downy,  rose-coloured,  or  white  streaked  with 
purple ;  capsules  erect,  somewhat  cylindrical ;  seeds  3  to  4  in 
each;  root  fusiform,  simple,  woody,  with  numerous  fine 
radicles. 

Chemical  composition. — ^According  to  the  authors  of  the 
Pharmacographia : — "  The  aqueous  infusion  of  the  herb  exhibits 
a  slight  acid  reaction  and  has  an  intensely  bitter  taste,  which 
appears  due  to  an  indifferent,  non-basic  principle,  for  the  usual 
reagents  do  not  indicate  the  presence  of  an  alkaloid.  Tannic 
acid,  on  the  other  hand,  produces  an  abundant  precipitate,  a 
compound  of  itself  with  the  bitter  principle.  The  infusion  is 
but  little  altered  by  the  salts  of  iron ;  it  contains  a  considerable 
quantity  of  chloride  of  sodium." 

Commerce. — A.  paniculata  is  not  an  article  of  commerce,  but 
the  fresh  plant  is  sold  by  the  herbalists  and   gardeners. 

JUSTICIA. 

Several  species  of  Justiciaare  reputed  to  be  medicinal  amongst 
the  peasantry. 

JUSticia  GendaruSSa,  imn.,  /.,  is  the  Vedakodi  of 
Rheede  (Hort.  Mai.  u?.,  t.  42),  who  says  that  the  juice  with 
mustard  is  used  as  an  emetic  in  asthma,  and  a  bath  of  the  leaves 
in  rheumatism.  According  to  Louvet,  it  is  emetic  and  very 
efficient  in  the  colic  of  children.  In  E^union  it  is  called 
"  Ouerit  petit  colique.'* 

Description. — In  gardens  it  is  usually  seen  in  a  stunted 
form,  as  it  is  kept  closely  cut ;  the  young  shoots  have  a  smooth 
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green  or  purple  bark ;  from  the  joints*  which  are  somewhat 
tnmid,  spring  secondary  shoots.  The  leaves  are  opposite,  short- 
petioled,  lanceolar,  obtuse,  frequently  a  little  scolloped,  smooth; 
nerve  and  veins  purple,  or  green,  according  to  the  variety,  from 
3  to  6  inches  long,  and  i  to  1  inch  broad ;  spikes  terminal,  erect ; 
flowers  dirty  white,  spotted  with  purple.  The  odour  of  the 
plant  when  crushed  is  ferny,  the  taste  pecxdiar,  and  not  dis- 
agreeable. 

Justicia  procumbens,  Linn.  Wight.  Ic,  t.  1589,  a 
native  of  the  South  Deccan  and  Ceylon.  [  Vem. — Gh^ti-pitpapra 
(Jtfijr,),  Nereipoottie  (Tarn.)']  is  a  small  plant,  very  abundant 
in  the  rainy  season.  The  whole  herb  is  gathered  when  in  flower 
and  dried.  It  has  a  faintly  bitter  disagreeable  taste,  and  is  used 
as  a  substitute  for  Fumaria,  the  true  Pit-p^pr^.  According  to 
Ainslie  the  juice  of  the  leaves  is  squeezed  into  the  eye  in  cases  of 
ophthahnia  (II.  246). 

jDescription, — Stem  procumbent,  diffuse;  leaves  lanceo- 
late-elliptic or  rounded,  glabrous  or  sparingly  hairy;  spikes 
compressed,  slender ;  calycine  segments  lanceolate,  membranous 
on  the  margin,  minutely  ciliated;  bracts  of  the  same  shape  and 
shorter  than  the  calyx ;  flowers  small,  pale  purple  ;  root  slender, 
long,  woody,  straight,  with  numerous  slender  stems  spreading 
from  the  crown.  The  bitterness  of  the  plant  is  due  to  an 
alkaloid. 

Justicia  picta,  B^xb.  Rkeede,  HorL  Mai,  w.,  t.  60 ;  Bot. 
Mag.y  t,  1870,  a  well-known  garden  shrub,  is  used  medicinally 
in  the  same  manner  as  Adhatoda  Varna.  The  variegated  variety 
is  called  'White  Adulsa,'  and  the  dark-leaved  kind  'Black 
Adulsa' ;  the  first  is,  according  to  Rimiphius  (vi.,  35),  used 
pounded  with  the  milk  of  the  cocoanut  to  reduce  swellings. 
Loureiro  states  that  the  leaves  are  emollient  and  resolvent,  and 
notices  their  use  as  a  cataplasm  to  inflamed  breasts  caused  by 
obstruction  to  the  flow  of  milk. 

Justicia  Ecbolium,  now  Ecbolium  Linneanum, 

KuT%.  Wall.  PLAb.  Bar.  Hi.,  1. 108;  Bot.Mag.,  t  1847,isa8maU 
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shrub,  the  roots  of  which  have  a  reputation  in  the  Concan  in 
jaundice  and  monorrhagia.  Rheede  {Sort,  Mai.  it,,  20)  notices 
the  use  of  the  whole  plant  in  gouty  affections  and  dysuria. 

Description. — Stems  several,  straight,  jointed,  and 
swelled  above  the  joints ;  woody  and  round  below,  quadrangular 
and  tender  above;  leaves  elliptic-oblong,  attenuated  at  both 
ends,  pubescent,  or  glabrous ;  spikes  terminal,  tetragonal ;  bracts 
oval,  quite  entire,  ciliated,  mucronate,  as  long  as  the  capsule; 
(flowers  azure-coloured  ;  capsule  half  an  inch  long,  2-seeded. 

ADHATODA  VASICA,  Nee.^. 

Fig,— Lam,  III,  /.  12,/.  1 ;  Bot.  Mag.,  t  861;  Giiff,  Ic.  PL 
As.,  L  424 ;  Rheede  Hort.  MaL  w?.,  t.  43.  Malabar  nut  tree  {Eng,) 

Hah. — India,  from  the  Pimjab  and  Assam  to  Ceylon.  The 
leaves,  root,  and  flowers. 

Vernacular, — Ardsa,  Eds,  Binsa  ,(JT//2^.),  Addlsa  {Mar.), 
Bakas  (Beng.),  Addlso,  Bdnsa  (Guz.),  Addtodai  (Tarn.),  Addas- 
aram  (Tel.),  Ata-lotakam  {Mai.),  Ad6sala,  Adusoge  {Can,). 

History,  Uses,  &C. — This  shrub  has  a  considerable  repu- 
tation all  over  India  as  an  expectorant  and  antispasmodic,  and 
is  largely  prescribed  in  consumption  and  other  chest  affections 
attended  with  cough  and  hectic  fever.  Sanskrit  writers  call 
it  Vasaka,  Vansa,  Vrisha,  Sinha-mukhi  "lion-mouthed**  Sinha- 
parni  '*  lion-leaved,"  and  Atarfisha,  Atarusha  or  Atardshaka, 
and  direct  the  fresh  juice  of  the  leaves  to  be  given  in  doses  of  one 
tol4  (180  grs.),  with  the  addition  of  honey  and  long  pepper,  in 
cough.  Dutt,  in  his  Bindu  Materia  Medica,  gives  several  com- 
pound preparations  of  the  drug  extracted  from  Sarangadhara 
and  the  Bhavaprakasa,  and  remarks  that  there  is  a  saying  that 
no  man  suffering  from  phthisis  need  despair  as  long  as  the 
Vasaka  plant  exists.  In  the  Nighantas  it  is  described  as 
removing  phlegm,  bile,  and  impurities  of  the  blood,  a  remedy  for 
asthma,  cough,  fever,  vomiting,  gonorrhoea,  leprosy,  and 
^htbisis.  Persian  writers  upon  Indian  Materia  Medica  notice 
Hihe  plant  under  its  flindustani  name  of  Ardsa.     The  author  of 
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the  Makhzan-eUAdtciya  describes  it  correctly,  and  says  that  the 
wood  is  used  to  make  toothpicks  and  gunpowder.     Medicinally 
the  flowers  are  useful  in  hectic,  heat  of  blood,  and  gonorrhoea, 
the  root  in  cough,  asthma,  febrile  disturbances,  and  gonorrhoea; 
the  fruit    is  sometimes  hung  round  the  necks  of  children  to 
keep   them   from  catching  cold.       Ainslie  states  that    "  lu 
Ceylon,  the  Malabar  nut  tree  is  said  to  grow  to  the  height  of 
fourteen  or  fifteen  feet,  and  is  there  called  Wanapala.     The 
flowers,  leaves,  and  root,  but  espeeially  the  first,  are  supposed  to 
possess  antispasmodic  qualities;  and  are  prescribed  ixl  certain 
ceases  of  asthma,  and  to  prevent  the  return  of  rigor  in  intermit- 
tent fever;  they  are  bitterish  and  sub-aromatic,  and  are  adminis- 
tered in  infusioUi  and  electuary.     In  the  last  mentioned  form 
the  flowers^are   given   to  the   quantity  of  about  a  teaspoonful 
twice  daily.*'     (Mat.  Iiid,^  II.,  p.  3.)     Roxburgh  remarks  that 
the  wood  is  well  fitted  for  making  charcoal  for  gunpowder. 
Strong  testimony  in  favour  of  the  remedial  properties  of  the 
drug  was  furnished  to  the  authors  of  the  Pharmacopma  of  Lulia 
by  Drs.    Jackson   and  Dutt,   who   employed   it   with  marked 
success  in,  chronic   bronchitis,    asthma,  and  othe^   pulmonary 
and  catarrhal   afEections.     Cases  illustrative  of   its   effects   in 
catarrh,  bronchitis,  and  phthisis  have  been  published  by  Mr.  O. 
C.  Dutt.     {Indian  Annals  of  Med,  ScL,  1865,  Vol.  X.,  p.  156.) 
In  Bengal  the  leaves  are  smoked  in  asthma ;  good  evidence  of 
their  value  when  thus- used  has  been  collected  by  Dr.  G.  Watt 
in  the  ''Diet,  of  the  Economic  Products  qf  India,'*  Dr.  Watt  has 
also  brought  to  notice  the  use  of  Adhatoda  leaves  in  rice  cul- 
tivation in  the  Sutlej  Valley.     The  fresh  leaves  are  scattered 
over  recently  flooded  fields  prepared  for  the  rice  crop,   and  the 
native  cultivators  say  that  they  not  only  act  as  a  manure,  but 
also  as  a  poison  to  kill  the  aquatic  weeds  that  otherwise  would 
injure  the  rice.     Experiments  conducted  by  us   show   that   the 
infusion  acts  upon  the  cells  of  these  plants  in  the  same  manner 
as  certain  chemical  reagents^  by  contracting  their  contents  and 
causing  their  disintegration ;  it  ako  proves  poisonous  to  any 
animalcules,  frogs,  leeches,  &c.,  present  in  the  water;  on  the 
higher  animals  the  leaves  dp  not  have  this  effect. 
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Description. — A  small  tree  or  large  shrub,  flowering 
in  the  cold  season ;  trunk  straight ;  bark  pretty  smooth,  ash- 
eoloured ;  branches  sub-erect,  with  bark  like  that  of  the  trunk, 
but  smoother ;  leaves  opposite,  short  petioled,  broad  lanceokr, 
long,  taper-pointed,  smooth  on  both  sides,  about  5  to  6  inches 
long  and  1^  broad;  spikes  from  the  exterior  axils,  solitary, 
long-peduncled,  the  whole  end  of  the  branchlet  forming  a  leafy 
panicle,  flower-bearing  portion  short,  and  covered  with  large 
bracts;  flowers  opposite,  large,  white,  with  small  ferruginous 
dots,  the  lower  part  of  both  lips  streaked  with  purple ;  bracts 
8-fold,  opposite,  1 -flowered,  exterior  one  of  the  three,  large, 
c)vate,  obscurely  5-nerved  interior  pair  much  smaller,  end  sub- 
lanceolate,  all  are  permanent ;  calyx  5-parted  to  the  base,  divi- 
sions nearly  equal ;  corolla  ringent,  tube  short,  throat  ample, 
upper  lip  vaulted,  emarginate,  lower  lip  broad  and  deeply 
3-parted,  both  streaked  with  purple;  filaments  long,  resting 
under  the  vault  of  the  upper  lip ;  anthers  twin.     (Eoxb.) 

Chemical  composition. — The  powdered  leaves  have  a  light 
green  colour  with  a  strong  peculiar  odour  and  a  bitter  taste. 
One  of  us  has  published  the  following  report  of  a  chemical 
examination:  "Soaked  in  water  and  then  boiled,  the  powder 
afforded  34  per  cent,  of  a  reddish-brown  extract  having  the 
characteristic  properties  of  the  leaves.  Incinerated  at  a  low  red 
heat  17  per  cent,  of  ash  was  left.  A  remarkable  alkalinity  per- 
vaded the  drug,  which  was  noticeable  in  the  cold  aqueous  infu- 
sion, in  the  distillate  obtained  by  boiling  with  water,  and  in  the 
fumes  given  ofE  when  burning;  the  leaves  when  smoked  in  a 
pipe  produced  no  narcotic  effect;  the  chief  result  of  the  smoking 
was  the  evolution  of  much  ammoniacal  vapour  among  other 
products  of  combustion,  and  to  the  inhalation  of  this  vapour  is 
probably  due  the  efficacy  of  the  leaves  in  the  relief  of  asthma. 
A  well-defiiled  alkaloid  appears  to  be  the  most  important  con- 
stituent; it  constitutes  the  bitter  principle,  and  to  all  intents 
and  purposes  is  the  active  principle.  It  occurs  in  white  trans- 
parent crystals  belonging  to  the  square  prismatic  sysiem,with- 
out  any  odour,  but  with  a  decidedly  bitter  taste.  It  is  soluble 
in  water  with  an  alkaline  reaction,  and  in  ether,  but  more  so  in 
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alcohol.  '  It  readily  forms  salts  with  sulphuric,  hydrochloric, 
nitric,  and  acetic  acids ;  these  salts  are  crystalline,  and  their 
solutions  may  be  evaporated  without  apparent  decomposition.  It 
is  precipitated  by  potassio-mercuric  iodide,  iodine  in  potassium 
iodide,  tannin,  and  Nessler's  reagents.  A  solution  of  the  sul- 
phate, observed  in  a  Laurent's  polariscope,  possessed  a  slight 
right-handed  rotation.  Heated  on  platinum  foil  it  fused  to  a 
yellowish  and  then  to  a  fine  red  mass,  which  afterwards  black- 
ened and  decomposed.  Distilled  with  strong  potash  it  yielded 
an  oily  body  resembling  chinoline,  together  with  ammonia  and 
other  volatile  bases.  I  propose  to  call  this  alkaloid  "  Vasicvte,*' 
after  the  Sanskrit  name  of  the  plant.  In  a  proximate  analysis 
of  the  leaves,  petroleum  ether  was  first  used  to  remove  the 
volatile  oil,  or  stearopten,  which  formed  one  of  the  odorous 
principles.  Ether  was  then  employed  to  extract  chlorophyll, 
wax,  resins,  and  a  small  quantity  of  alkaloid.  The  alcoholic 
extract  was  the  most  interesting,  as  it  contained  most  of  the 
alkaloid  in  neutral  combination  with  an  organic  acid.  This 
extract  was  of  a  reddish  colour  when  concentrated,  and  some  soft 
resin  was  separated  by  treatment  with  water ;  the  aqueous  solu- 
tion evaporated  spontaneously  fell  into  a  mass  of  crystals  exhi- 
biting right-angled  ramifications.  On  adding  neutral  acetate 
of  lead  to  some  of  the  solution,  nearly  all  the  coloimng  matter 
was  removed  as  an  orange  precipitate,  and  an  almost  pure  solu- 
tion of  the  acetate  of  the  alkaloid  was  left  in  the  filtrate. 

The  organic  acid^  presumably  the  colouring  agent  of  the 
leaves,  when  liberated  from  its  lead  salt  by  sulphuretted  hy- 
drogen,  had  an  acid  reaction,  was  soluble  in  water  and  spirit, 
and  gave  a  dark  olive-green  colour  with  ferric  chloride.  The 
colouring  matter  was  intensified  by  the  addition  of  the  fixed  and 
volatile  alkalies,  and  was  not  immediately  precipitated  by  the 
mineral  acids.  Its  lead  salt  after  gentle  ignition  left  28*3  per 
cent,  of  oxide.  I  would  suggest  for  this  organic  body  the  name 
of  '' Adhatodic  Acid,'*  after  the  South  Indian  name  of  the  plant. 
The  occurrence  of  this  organic  acid  and  the  alkaloid  in  the 
aqueous  solution  of  the  alcoholic  extract  would  indicate  their 
natural  existence  in  a  state  of  combination^  so  that  adhatodate 
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of  vasicine  has  scientific  claims  to  be  regarded  as  the  active 
principle  of  the  leaves  of  A,  Vasica.  The  analysis  of  the  leaves 
reveals  certain  principles  resembling  those  found  in  tobacco,  as, 
for  instance,  an  odorous  volatile  principle,  an  alkaloid,  but  not 
volatile  like  nicotine,  one  or  more  organic  acids,  sugar,  mucilage, 
and  a  large  percentage  of  mineral  salts.  The  leaves  of 
Adhatoda  submitted  to  dry  distillation  evolved  substances  similar 
to  tobacco  \mder  the  same  conditions*  At  first  water  condensed, 
aad  an  intolerable  odour  arose  from  a  yellow  oily  liquid  which 
followed.  Then  a  brown  oily  substance  came  over,  associated 
with  the  pimgent  vapour  of  ammonia  ;  and  finally  a  thick  brown 
semi-crystalline  solid  was  driven  from  the  retort  to  the  con- 
denser. These  products  were  all  strongly  alkaline.  The  follow- 
ing table  gives  the  results  of  the  proximate  analysis  of  the 
leaves : — 

Volatile  odorous  principle    0*20 

Chlorophyll,  fat,  resins,  and  alkaloid  ex-  )    ^^^q 
tracted  by  ether   ..,.. J 

Adhatodate  of  vasicine,  resin,  and  sugar  ">  ^q-so 
extracted  by  alcohol / 

Gum  3-87 

Colouring  matter,  precipitated  by  lead  . . .  4'83 

Other  organic  matters  and  salts  extracted  )  i  a.oo 

by  water   J 

Extracted  by  soda  solution 4'72 

Residue  organic    4071 

„      inorganic.,,.. ,.•  9*59 

Moisture  and  loss 10*00 

100-00 
The  ash  was  constituted  as  follows  : — 

Soluble  in  water  23-38 

Soluble  in  acid 75  12 

Residue  .^ 1'50 

100-00 

The    portion  soluble  in  water  was  alkaline,  and   contained 
chlorides  and  sulphates.     {Phann.  Jom\y  April  7th,  1888.) 
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Oommerce. — The    dried  flowering  branches  are  sold  in  the 
shops.     Value,  Rs.  3^  per  maiind  of  37^  lbs. 

RHINACANTHUS  COMMUNIS,  Nees. 

Fig. — Bot  Mag.,  t.  325;  Bheede,  Hort  Mai  ix,,  t.  69. 

Hab. — Deccan  Peninsula,  Ceylon.  Cultivated  throughout 
India.     The  leaves  and  root. 

Vernacular. — Palak-juhi  (Hind.),  Joi-pani  (Beng.),  Gajkami 
(Afar.),  N^ga-malli  (Tarn.),  Ndgamalle  (Tel),  Puzhuk-kolH, 
Pushpa-kedal  (Mai.),  N4ga-mallige  (Can.),  Gachkaran  (Guz.). 

History,  Uses,  &C. — Indian  works  on  Materia  Medica 
give  various  prescriptions  for  the  use  of  the  juice  of  the  leaves, 
and  the  root  bark  of  this  plant  as  a  remedy  for  the  affection 
of  the  skin  known  to  Europeans  in  India  as  Dhobie's  itch, 
Malabar  itch,  &c.  (Tinea  circinata  tropica.)  Whichever  part 
of  the  plant  may  be  used,  it  is  directed  to  be  made  into  a  paste 
with  lime  juice  or  with  aromatics,  and  applied  for  several  suc- 
cessive days  to  the  affected  place.  Native  testimony  in  favour  of 
its  efficacy  is  very  strong.  (Confer.  Makhzan-eUAdwif/a,  article 
*  * Palak'  Juh i.  * ')  Ainslie,  speaking  of  the  Jmticia  nasu  ta,  Linn . , 
says: — "This  root  fresh,  when  bruised  and  mixed  with  lime 
juice,  is  considered  as  a  sovereign  application  for  ringworms 
and  other  cutaneous  affections ;  the  leaves  are  also  employed 
for  the  same  purposes.  The  plant  is  the  PulcoUi,  also  Peelcollt, 
of  the  Hort.  Mai.  (IX.,  p.  135,  t.  69).  I  have  taken  the  liberty 
of  giving  it  the  English  name  of  Nagamullie,  by  which  it  is 
universally  known  in  Lower  India/'  (Mat.  Ind.,  II.,  p.  216.) 
Roxburgh  in  his  Flora  Indica  (I.,  p.  121)  states  that  be- 
sides its  use  as  a  remedy  for  ringworm,  milk  boiled  on  the 
roots  is  reckoned  by  the  Indian  physicians  aphrodisiacal ;  the 
roots,  he  also  says,  are  used  for  the  bite  of  poisonous  snakes, 
hence  the  Telinga  and  Tamul  name  Naga-muUi,  or  Jasmine  of 
the  Cobra-di-capello.  i2.  communis  is  very  common  in  gardens 
and  grows  wild  upon  the  Western  Ghauts.  Roxburgh  gives 
Tdthikaparni  as  the  Sanskrit  name,  but  this  name  is  applied  by 
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Hindu  writers  to  a  kind  of  Jasmine.  Latterly,  under  the  name 
of  Tong'pang*chong,  Rhinacanthus  has  found  considerable  favour 
in  Europe  as  a  remedy  for  chronic  eczema  and  some  other  skin 
affections  of  a  similar  character.  An  extract  of  the  plant 
appears  to  be  the  best  preparation. 

Description. — A  thin  shrub,  about  5  feet  in  height. 
Root  woody,  ramous  ;  stems  many,  erect,  ramous,  the  old  woody 
parts  round,  and  covered  with  pretty  smooth,  ash-coloured  bark, 
the  tender  branches  and  young  shoots  jointed,  smooth,  and 
obscurely  6-sided ;  leaves  opposite,  petioled,  broad-lanceolate, 
point  obtuse,  above  smooth,  below  a  little  downy,  entire,  from 
2  to  4  inches  long  and  from  1  to  2  broad ;  panicles  oorymbiform, 
aidllary,  and  terminal,  always  3-cleft,  as  also  the  sub-divisions ; 
pedimcles  and  pedicels  short,  round,  a  little  downy ;  bracts 
minute ;  flowers  small,  white ;  corol  with  a  long,  slender  com- 
pressed ti^be,  imder  lip  broad,  3-cleft,  upper  lip  erect,  linear 
sides  reflected,  apex  bifid ;  nectary,  a  fleshy  ring  surroimding 
the  base  of  the  germ ;  anthers  without  the  tube,  twin.  {JRoxb. ) 
The  leaves  when  chewed  have  a  pimgent  taste  something  like 
cassia  bark ;  their  odour  when  crushed  is  disagreeable. 

Chemical  composition. — Liborius  has  analysed  the  root  in  the 
Dorpat  Laboratory,  finding  in  it  13*51  per  cent,  of  ash  and  ]  '87 
per  cent,  of  Bhinacanthinf  a  quinone-like  body,  besides  the 
ordinary  constituents  of  plants. 

Rhinacanthin  is  a  dull  cherry-red  resinous  substance,  which 
contains  no  nitrogen^  and  does  not  reduce  copper  solution.  It 
seems  to  be  related  to  chrysophcmic  and  f rangulic  acids.  Two 
ultimate  analyses  gave  a  mean  of  carbon  67*55  per  cent.,  hydro- 
gen 7*36  per  cent.  The  formula  C'*H"0*  corresponds  with 
67*20  C  and  7*20  H.  Its  presence  in  the  plant  is  said  to  be 
limited  to  certain  intercellular  spaces  occurring  in  the  bark, 
the  cellular  tissue  of  this  part  appearing  to  be  filled  with  an. 
intensely  red  substance,  supposed  to  consist  of  a  compound  of 
rhinacanthin  with  an  alkali.  It  is  obtained  by  exhaustion  of  tha 
powdered  root  fibres  with  absolute  alcohol.  Rhinacanthin  has 
the  peculiarity  of  forming  with  bases  beautiful  red  oompounds 
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that  are  easily  decompoAed  by  certain  neutral  solvents,  such  a» 
petroleum  spirit,  which  dissolves  the  rhinacanthin  and  assumes 
a  yellow  colour.  {Pharm.  Zeifch.  /.  RussLy  Feb.  1881 ;  Fear 
Book  ofPharm,,  1881,  p.  197.) 


VERBENACEiE. 

LIPPIA  NODIFLORA,  Rich. 

Fig.—  TFight  IlL,  t,  173  h.fig.  2,  and  Ic.,t.  1463;  Sihth.  FL 
Gr.,(.6ij3;Lam.Iil.,t  17. 

H a b.— Throughout  India  and  Ceylon.     The  herb. 

Vernacular. — Bukkan  {Hind.),  Bhui-okra  (Beng.),  RatoHa, 
Vakkan  (Mar.),  Ratavalio  (ffwz.),  Podiitalai  (Tarn.),  Bokenakd 
iTel.y 

History,  Uses,  &C. — According  to  Ainslie,  the  Sanskrit 
name  is  Yasira,  but  the  Nighantas  do  not  mention  any  plant 
bearing  this  name.  ^^sftK*  with  the  synonym  of  Vasuka  occurs, 
however,  in  Sanskrit  literature,  as  the  name  of  a  plant.  L. 
fwdiflora  is  considered  by  the  Hindus  to  be  febrifuge  and 
diuretic,  and  is  administered  in  gonorrhoea  combined  with 
cumin  seed.  Locally  it  is  applied  in  the  form  of  paste  to 
promote  suppuration.  The  author  of  the  Makhzan-eUAdmya 
describes  it  imder  the  name  of  Bukkan  as  hot  and  dry ;  he  states 
that  an  infusion  is  useful  in  the  febrile  stage  of  colds,  and 
that  it  is  diuretic  and  useful  in  lithiasis.  A  poultice  composed 
of  the  fresh  plant  is  a  good  maturant  for  boils. 

Ainslie  has  the  following  notice  of  it :  "  The  tender  stalks 
and  leaves,  which  are  in  a  slight  degree  bitter,  the  native  practi- 
tioners prescribe,  when  toasted,  in  infusion,  in  cases  of  children's 
indigestions,  to  the  extent  of  two  ounces  twice  daily;  it  is  also 
sometimes  ordered  as  a  drink  for  women  after  lying-in.  The 
plant  is  a  native  of  Southern  Italy  and  Sicily,  as  well  as  India, 
and  has  at  different  times  had  very  different  appellations  bestowed 
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on  it,  it  being  the  Blairia  nodiflwa  of  Qeertner,  the  Zapania 
nodiflora  of  Lamarck,  and  the  Vervena  capitata  of  For- 
skahl.  The  stem  is  herbaceous,  creeping,  from  3  inches  to  a 
foot  in  length,  sub-divided,  roimded,  marked  with  lines,  and 
smooth.  The  spike  is  terminating,  l*oundish,  composed  of  small 
whitish  or  rose-coloured  flowers;  it  has  two  seeds,  roundish, 
flatter  on  one  side  than  the  other."  (Matena  Indica,  Vol.  II., 
p.  313.) 

VERBENA  OFFICINALIS,  Linn, 

Fig. — Sayne  PI.  Off.  5,  L  42;  Sioeet  Brit.    FL    Gard.    in., 
t.  202.     Vervain  (Eng.),  Verveine,  Herbe  sacrfe  (Fr.). 

Hab.— Himalaya,  Bengal  Plain,  and  Persia.     The  herb. 

Vernacular. — Pamdkh  (Hind.),   Fdristariun     or   Bdristariun 
{Ind.  Bazars). 

History,  Uses,  &C. — Vervain  is  the  vepiartpe^v  or 
fr€/)taTc/)ioy  of  the  Greeks;  the  word  signifies  "a  dovecote,"  and 
the  plant  was  so  named  because  doves  were  supposed  to  be 
particularly  fond  of  it.  It  was  also  called  Upo^ordvri  or  "  holy 
wort,  *'  because  it  was  used  in  sacrifices,  purifications^  and  as  an 
amulet.  Dioscorides  states  that  the  leaves  of  the  Verbena 
have  a  reputation  as  a  local  sedative  and  vulnerary.  Pliny 
(25,59)  says:— "Among  the  Romans  there  is  no  plant  that 
enjoys  a  more  extended  renown  than  Hierabotane,  known  to 
some  persons  as  Peristerion,  and  among  us  more  generally  as 
Verbena^a.  It  is  this  plant  that  we  have  already  mentioned 
(22,  3)  as  being  borne  in  the  hands  of  envoys  when  treating 
with  the  enemy,  with  this  that  the  temple  of  Jupiter  is  cleansed, 
with  this  that  houses  are  purified  and  due  expiation  made. 
There  are  two  varieties  of  it :  the  one,  that  is  thickly  covered 
with  leaves  (V.  supina)  is  thought  to  be  the  female  plant ;  that 
with  fewer  leaves  (  V.  officinalis) ,  the  male.'*  Pliny  then  notices 
the  ridiculous  superstitions  of  the  Magi  in  reference  to  the 
plant,   and  remarks  that  the  plant  bruised  in  wine  is  used  a^ 
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a  remedy  for  tlie  stings  of  serpents..  De  Gubematis  states 
that  Verbena  was  held  in  much  the  same  estimation  among  the 
Romans  as  Knsa  grass  and  the  Tulasi  plant  among  the  Hindus. 
It  bore  numerous  synonyms,  such  as  Tears  of  Isis,  Tears  of 
Juno,  Mercury's  Blood,  Demetria,  Cerealis,  Ac,  In  the  Middle 
Ages  Verbena  was  held  in  high  estimation  by  the  Christian 
priesthood.  Pipemo  (De  Mokcficis  Afectibus,  Napoli,  1636) 
states,  on  the  authority  of  Savonarola,  that  *^  Verbena  manducata 
non  permittit  per  septem  dies  coitum  "  It  was  considered 
to  be  a  purifying  herb  which  enforced  chastity.  In  Sicily 
it  is  used  as  a  charm  to  cure  diseases  at  the  present  day  along  . 
with  fennel.  The  following  is  the  prayer  used  in  curing 
polypus  with  it: — 

Zitta,  Lacia,  non  lacriraari, 

Scinni  ni  In  me  ortu  (oome  into  my  garden) 

Soippa  pampini  di  brivina  e  finoochiu 

(Gather  the  leaves  of  Verbena  and  fennel) 

Ccu  li  to  roano  la  chiantmsti  (thou  hast  planted  it), 

Ccu  li  to  petli  la  scarpisast  (thou  hast  trodden  upon  it) ; 

La  testa  di  In  purpn  (polypus)  cci  scacciasti, 

S'iddu  h  sangu  sfissira  (will  melt  away) 

8'iddu  h  purpn  k  mori  Ta. 

The  exorclser  then  makes  three  signs  of  the  cross  on  the 
polypus  with  a  clove  of  garlic.  In  some  parts  of  Piedmont 
the  people  believe  that  rubbing  the  palm  of  the  hand  at  sunset 
with  Verbena  will  ensure  the  goodwill  of  the  first  person  whose 
hand  they  grasp. 

In  England  Vervain  (ferfaen)  was  used  by  the  Druids  in 
their  sacred  rites^  and  was  gathered  by  them  with  much  the 
same  ceremonies  as  the  mistletoe.  In  Egypt  it  was  sacred  to 
Isis.  In  Europe  it  has  been  extolled  as  a  remedy  for  most 
diseases,  but  is  now  generally  considered  to  have  only  slight 
febrifuge  and  astringent  properties.  Quite  recently  G.  Kicci 
(Lo  Sperimentalef  1890,  Vol.  LXVI.,  p.  483)  has  again  drawn 
attention  to  the  plant,  which  he  states  has  febrifuge  properties. 
The  root  is  still  sometimes  worn  as  a  necklace  against  the  king's 
evil  by  the  peasantry. 
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Mahometan  physicians  describe  Verbena  under  the  Arabic 
name  of  Rai-el-hamam  ( j*^  '  <y^j  )  or  as  Fdristariun  or  Bdris- 
tariun  corruptions  of  the  Greek  ircptoreptoi/.  They  state  that  it 
is  tonic  and  astringent,  useful  in  paralysis  and  amenorrhoea, 
and  that  a  plaster  of  the  leaves  promotes  the  healing  of  wounds. 
An  ointment  is  recommended  for  swellings  of  the  womb,  and  a 
vinegar  in  skin  diseases.  In  Persia  it  is  called  Gao-mashang 
and  Div-mashang  "  fairies  pea."  According  to  Stewart,  it  is 
used  as  a  tonic  and  febrifuge  in  the  Punjab.  In  Cochin-China 
it  is  known  as  Co-roi-nguay  and  is  considered  useful  in  nervous 
complaints  and  as  a  deobstruent  in  dropsy.  (Loureiro,  Flor. 
Coch.  Chin,  t.,  p.  27.) 

Callicarpa  lanata,  Linn.,  Bedd.  Aaal.  Pi.  21,/.  6; 
Wight  ni,  L  173  6,  /.  5,  and  /c,  t  1480;  Bheede,  Hort.  Mai. 
iv.y  t.  60,  is  a  tree  of  the  Deccan  Peninsula,  the  Circars,  and 
Ceylon,  which,  though  not  noticed  by  Sanskrit  medical  writers, 
has  a  popular  reputation  on  account  of  its  mucilaginous  and 
emollient  properties.  It  is  also  subaromatic  and  bitter.  Rheede 
states  that  the  leaves  boiled  in  milk  are  used  as  a  wash  for 
aphthae  of  the  mouth,  and  that  the  bark  and  root  boiled  in 
water  yield  a  decoction  which  is  used  to  lessen  febrile  heat  and 
remove  hepatic  obstruction  and  herpetic  eruptions.  Ainslie 
records  the  use  of  the  plant  as  an  emollient  by  the  Javanese  and 
as  a  diuretic  by  the  Malays.  Dr.  G.  Watt  {Did.  JScon.  Prod. 
Ind,)  on  the  authority  of  Dr.  Trimen,  states  that  the  leaves, 
roots,  and  bark  are  used  by  the  natives  of  Ceylon  in  skin  diseases. 
C.  laiata  is  from  20  to  40  feet  in  height,  the  young  branches  are 
cinnamoneous,  shaggy  and  woolly,  the  leaves  4  to  8  inches  long, 
ovate  lanceolate,  stellately  tomentose  beneath ;  if  the  tomentum  is 
removed,  numerous  oil  glands  are  visible.  Both  leaves  and  bark 
are  fi  intly  aromatic  and  bitterish,  and  afford  much  mucilage  when 
boilel.  The -veniacular  names  are  Bastra  (Hind.),  Masandari 
{Benj.)y  Koat-komal  (Tarn.),  Iswar,  Meras,  Tondi-karavati 
{Mar.),  Tondi-teragam  {Mai.),  Rheede  states  that  the 
Portiguese  call  the  plant  Folha^  da  rasjm  Macho,  and  the 
Dutch  Groot   Riif-blad. 
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TECTONA  GRANDIS,  Linn./. 
Ylg.—Roxb,    Cor,  PL  1,   10,  ^  6;  Brand  Foi\   Fl.,  354, 
i,  44;  Bedd,   FL  Sylv,,    t.  250;  BJieede   Hort.  Mai.  w?.,  t.  27. 
Teak  tree  {Eng,). 

Hab. — 'W.  Deccan  Peninsula,  Central  India,  Burmah. 
The  wood,  fruit,  and  tar. 

r<?r/wk?M/ar.— Sagdn  (Hind,),  Segun  {Deng.),  S<Jg,  Sagw^n 
{Mar,\  Tekku-maram  (Tarn.),  Teku-manu  [Tel.),  Tegu  (Can.), 
Sagach  {Chiz,). 

History,  Uses,  &C. — The  teak  tree  is  the  Sika  of 
Sanskrit  writers  and  the  Saj  of  Arabic  and  Persian  books  on 
Indian  Materia  Medica.  The  natives  recommend  a  plaster  of 
the  powdered  wood  in  bilious  headaches  and  for  the  dispersion 
of  inflammatory  swellings ;  taken  internally  in  doses  of  90  to 
200  grains  it  is  said  to  be  beneficial  in  dyspepsia  with  burning 
pain  in  the  stomach  arising  from  an  overflow  of  bile,  also  as  a 
vermifuge.  The  charred  wood  quenched  in  Poppy  juice* 
and  reduced  to  a  smooth  paste  is  applied  to  swellings  of  the 
eyelids,  and  is  thought  to  strengthen  the  sight.  The  bark  is 
used  as  an  astringent,  and  the  oil  of  the  nuts,  which  is  thick 
and  has  an  agreeable  odour,  is  used  for  making  the  hair 
grow  and  removing  itchiness  of  the  skin.  ( Makhzan-el-Adiviya, 
article  *'Sdj.")  Rheede  states  that  from  the  young  leaves  a 
purple  dye  is  prepared.  This  colour  is  due  to  the  reaction  of 
alkalies  upon  a  crimson  body,  soluble  in  ether,  which  is  contained 
in  the  leaves ;  it  forms  soluble  compounds  with  lead  and  baryta. 

Endlicher  states  that  the  flowers  are  diuretic ;  this  is  confirmed 
by  GKbson,  who  says  that  the  seeds  have  a  similar  property ;  in 
two  cases  he  saw  marked  diuresis  follow  the  application  of  an 
epithem  of  the  bruised  fruit  to  the  pubes.     In  the  Flmrmacopma 

•  The  word  used  in  the  Makhzan  it  Mimithaj  an  Arabic  name  for  the 
Argemone  of  the  Greeks  and  Romans.  Two  kinds  of  Maraitha  are  described 
by  Arabic  and  Persian  writers— one  with  red  flowers,  the  other  with  yellow. 
(Conf.  Dios.  ii.,  168,  169.)  In  India  Argemone  mexicana  is  used  for 
Miimitha. 
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of  India  a  paste  made  from  the  powdered  wood  is  said  to  allay 
the  pain  and  inflammation  caused  by  handling  the  Burmese 
black  yamish  which  is  obtained  from  Melafhorrhcea  tmtoHmma, 
Col.  Bumey  (Joum,  Atsiat  Soc.  of  Bengal,  Vol.  I.,  p.  170)  has 
published  some  interesting  remarks  on  its  use.  A  tar  is 
extracted  from  the  wood,  which  is  used  as  an  application  to  the 
sores  of  draught  cattle  to  prevent  maggots  breeding.  As  a  rule 
white  ants  will  not  touch  teakwood,  and  the  use  of  teakwood 
tar  has  been  suggested  £is  a  remedy  against  these  destructive 
pests.  The  wood  is  also  not  easily  affected  when  exposed  to 
damp  weather,  and  baskets  for  holding  orchids  are  commonly 
made  of  teak  in  Burmah ;  while  orchids  are  also  preferably 
mounted  on  teak  blocks. 

At  a  meeting  of  the  Nilgiri  Natural  History  Society  in  1887, 
Mr.  Lawson  showed  a  specimen  of  a  whitish  mineral  substance 
found  in  a  teak  tree  growing  in  the  Government  Plantation  at 
Nilambur.  This  peculiar  secretion  is  not  altogether  unknown 
to  officers  in  the  Forest  Department,  and  its  composition  has  on 
more  than  one  occasion  been  investigated  by  chemists. 

In  1870  the  fact  of  calcareous  masses  occurring  in  timber 
was  brought  to  the  notice  of  the  Asiatic  Society  of  Bengal  by 
Mr.  R.  V.  Stoney,  who  stated  (vide  P.  A.  S.  B.,  May  1870, 
p.  135)  that  many  trees  in  Orissa  had  pieces  of  limestone  or  cal- 
careous tufa  in  their  fissures,  but  principally  Asan  {Tenninalia 
iomentosa,  W.  and  A.),  Swarm  (Zizt/phm  rugosa,  Lam.),  Sissu 
( Dalbergia  Sissu,  Roxb.),  and  Abnus  (Diospyros  melanoxyhn, 
Roxb.). 

In  1880  Mr.  V.  Ball,  in  making  a  geological  survey  in  the 
Central  Provinces,  met  with  this  concretion,  and  thus  alludes  to 
it  in  his  *'  Jungle  Life  in  India  *' :  *'  Some  white  marks  on  thecut 
stumps  of  an  Asan  tree  caught  my  eye,  and  these  on  examina- 
tion proved  to  be  sections  or  laminae  of  calcareous  matter  which 
alternated  with  the  ordinary  rings  of  woody  growth.  The  rocks 
about  were  gneisses  and  schists,  and  I  could  discover  nothing  in 
the  soil  to  account  for  the  peculiarity.  In  some  cases  irregularly 
shaped  pieces  seven  inches  long,  by  two  inches  thick    were 
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met  in  the  trunks  at  a  height  of  about  six  feet  from  the  ground. 
By  the  natives  the  lime  is  burnt  and  used  for  chewing  with  pan. 
On  examination  it  was  found  there  was  no  structure  in  these 
massee,  which  would  justify  a  conclusion  that  they  had  been 
formed  by  insects.  Some  included  portions  of  decayed  wood 
and  seemed  to  be  cemented  together  by  the  lime." 

Major-General  Morgan,  late  Deputy  Conservator  of  Forests, 
Madras,  speaks  of  it  in  the  following  terms  in  his  "  Forestry  of 
SofUhem  Lidia  "  ;  **  It  is  a  curious  fact  that  in  the  Wynaad 
though  there  is  no  free  lime  in  the  soil,  yet  Teak  ( Teciona  gran- 
dis)  and  Blackwood  {Dalbergia  latifolia),  if  wounded  near  the 
ground,  contrive  to  absorb  large  quantities  of  lime.  It  may  be 
seen  encrusting  the  tree  on  the  surface  as  far  as  four  feet  in 
height,  from  three  inches  to  a  foot  in  width,  and  two  or  three 
inches  in  thickness.  The  lime  is  so  hard  that  it  destroys  cir- 
cular saws,  and  the  Carumburs  use  it  for  chewing  with  betel." 

Description. — Trunk  erect,  growing  to  an  immense  size; 
bark  ash-coloured  and  scaly ;  branches  numerous,  spreading ; 
young  shoots  4-sided,  sides  channelled ;  leaves  opposite,  petioled, 
spreading,  oval,  a  little  scalloped,  above  scabrous,  below  covered 
with  whitish  rather  soft  down,  they  are  larger  at  a  distance 
from  the  flowers,  and  on  young  trees,  viz,,  from  12  to  24  inches 
long  and  from  8  to  16  broad;  petioles  short,  thick,  laterally 
compressed ;  panicles  terminal,  very  large,  cross-armed,  divisions 
dichotomous,  with  a  sessile  fertile  flower  in  each  cleft,  the  whole 
covered  with  a  hoary,  farinaceous  substance;  peduncles  common, 
quadrangular,  sides  deeply  channelled,  angles  obtuse;  bracts 
opposite,  lanceolate,  two  at  each  sub-division;  flowers  small, 
white,  very  numerous;  calyx  and  corolla  oftener  six  than  five 
cleft;  nectary  very  small,  frequently  wanting,  stamens  often 
six ;  germ  superior,  round,  hairy,  4-celled,  with  one  ovide  in 
each  attached  to  the  axis;  stigma  2-cleft, divided,  obtuse,  spread- 
ing; drupe  within  the  enlarged,  inflated,  dry  calyx  obtusely 
4-8ided,  woolly,  spongy  dry;  nut  exceedingly  hard,  4-celled. 
{Baxb.)  The  wood  has  a  peculiar  aromatie  odour.  The  tar 
obtained  from  it  is  black  and  opaque  when  properly  made,  but 
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when  prepared  from  partly  dried  wood  it  is  mixed  with  the  sap 
and  forms  a  greyish  brown  emulsion.  The  seeds  are  of  the 
size  and  shape  of  Sesamum  seeds ;  they  are  very  oily,  but  the 
difficidty  of  extracting  them  from  the  nuts  would  make  the  oil 
very  expensive  ;  it  is  a  bland,  fatty  oil,  free  from  any  peculiar 
odour. 

Chemical  composition, — Abel  in  1854  showed  that  the  wood  of 
teak  frequently  exhibits  cracks  and  cavities  of  considerable 
extent  lined  with  a  white  crystalline  deposit  consisting  chiefly 
of  hydrocalcic  orthophosphate,  Ca  H  PO*,  H'O,  with  about  1 1*4 
per  cent,  ammonio-magneadum  phosphate.  (Chem,  Soc,  Qu,  J.  ar., 
91.) 

This  white  deposit  in  the  wood  of  teak  has  also  been  examined 
by  Thorns,  who  found  it  to  consist  of  raonocalcic  orthophosphate 
Ca  H  PO*  {Landw.  Versuclis,  St.  xxii.,  68;  xxiii.,  413.)  More 
recently  still  Professor  Judd  has  found  in  teak  a  specimen  of 
crystalline  apatite,  a  well-known  mineral  containing  a  large 
proportion  of  calcium  phosphate. 

"  The  formation  of  this  deposit  indicates  that  the  wood  itself 
must  contain  a  considerable  quantity  of  phosphoric  acid,  and 
the  analysis  shows  this  is  really  the  case,  as  the  ash  of  teak  wood 
is  composed  as  follows : — 

CaO  MgO  FeO   K'O   Na'O   SiO'   SO'  P»0»  CO'    CI 

31-35  974  0'80   147    0-04  24-98  222  29'69  O'Ol  001 

The  percentage  of  carbon  and  hydrogen  are  higher  than  in 
most  woods,  and  this,  together  with  the  richness  in  calcium 
phosphate  and  silica,  may  perhaps  account  for  the  great  hardness 
of  teak.'*     ( Watts'  Diet.  Chemistry ^  3rd  Suppl,  p.  1894.) 

Mr.  D.  Hooper  says : — *'  The  sample  from  Nilamb6r  was  in 
the  form  of  a  rounded  flattened  cake  about  ten  inches  in  diame- 
ter and  two  or  three  inches  in  thickness ;  dirty  white  in  colour, 
with  a  rough  gritty  surface.  A  sample  was  made  for  analysis 
by  breaking  off  portions  from  diflterent  parts  of  the  cake  and 
reducing  the  whole  to  a  fine  powder.  The  powder  examined 
Under  the  microscope  was  mainly  in  an  amorphous  condition 
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similar  to  prepared  chalk,  with  a  dark-coloured  gummy  matter, 

and  a  small  quantity  of  crystalline  quartz  sand.  The  following 
is  the  composition  : — 

Calcium  carbonate          ...          ...         ...  70*05 

Tricalcic  orthophosphate            ...          ...  2*89 

Quartz  sand         ...          ...          975 

Organic  matter                14-30 

Moisture              ...         .,,  3-00 

100-00 


Ths  analysis  shows  that  the  principal  compound  is  calcium 
carbonate,  and  the  concretion  approaches  nearer  the  chalk  or 
limestone  formation  than  that  of  the  apatite  or  phosphatic  found 
by  other  investigators.  An  examination  of  deposits  from  other 
trees  might  show  greater  differences  than  these,  but  it  seems 
enough  has  been  done  to  prove  that  the  calcium  element  forms 
the  base. 

The  sand,  probably  blown  up  as  dust  and  made  to  adhere  by 
the  organic  matter,  is  a  mechanical  ingredient.  The  deposit 
contained  no  sidts  of  sodium  or  calcium  soluble  in  water,  nor  any 
ammoniacal  compounds;  this  would  stand  to  reason,  as  the  heavy 
rains  to  which  this  district  is  subjected  would  scarcely  leave 
anything  soluble  on  the  trees. 

The  scanty  amount  of  lime  present  in  the  soil,  and  the  large 
amount  f  oimd  in  the  tree,  show  what  an  enormous  quantity  must 
have  been  taken  up  by  the  sap.     I  have  shown  elsewhere  that 
a  full-sized  cinchona  tree  contains  about  10  ounces  of  lime  (as 
slaked  lime),  not  concentrated  by  abnormal  development  in  one 
place,   but  distributed  in  all  its  parts.     A  teak  tree   from  its 
size  and  ash  contents  would  have  a  much  larger  supply  than  a 
cinchona,  and  yet,  it  seems,  is  able  to  excrete  it  in  some  abun- 
dance.     In    what    manner  this  takes  place   is   not   easy   to 
determine.     The  calcium  enters  the  plant  in  a  soluble  form  as 
sulphate.    The  calcium  unites  with  oxalic  and  other  acids  and  is 
precipitated,  while  the  sulphuric  acid  parts  with  its  sulphur  to 
form    organic    compounds.     A    wound  in    the  tree  is   liable  to 
m.—y 
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render  these  processes  abnormal  by  causing  the  vegetable  acids 
to  ferment  by  exposure  to  the  air  and  to  yield  carbonic  acid  as 
one  of  the  products,  and  this  meeting  with  the  calcium  in  the 
ascending  sap  exuding  from  the  wound  might  convert  it  into 
an  insoluble  calcium  carbonate  which  would  harden  in  the 
cavity  of  the  tree  and  form  the  deposit."  {A  paper  read  at  a 
Meeting  of  the  Nilgiri  Natural  History  Sockty,  Ootaramnnd, 
Novejnher  7th,  1887.) 

Teak  wood  yields  on  distillation  with  water  an  opalescent 
distillate  impregnated  with  resinous  matter,  but  no  trace  of 
essential  oil  could  be  obtained  when  operating  with  126  lbs. 
of  fresh  sawdust  from  Indian  teak.  For  the  extraction  of  the 
tar  two  earthen  pots  were  used  luted  together ;  the  upper  with 
a  perforated  bottom  contained  the  wood  in  chips ;  the  product 
was  a  rather  liquid  black  tar  having  much  the  odour  of  coal 
tar.  One  pound  of  the  sawdust  exhausted  with  alcohol  yielded 
a  resinous  extract,  which,  after  having  been  well  washed  with 
hot  water,  weighed  half  an  ounce ;  the  resin  is  black,  and  has 
the  peculiar  odour  of  the  wood. 

The  late  R.  Romanis  (Jn.  Clwm,  Soc,  3-11-87)  found  that 
alcohol  extracts  a  soft  resin  from  teak  wood,  but  no  oil  or  varnish. 
On  distilling  the  resin  he  obtained  a  crystalline  substance  which 
ho  also  found  to  be  present  in  considerable  quantity  in  the 
tar  resulting  from  the  destructive  distillation  of  teak.  The 
analyses  which  he  has  made  of  the  crystals  point  to  the  empirical 
formula  C^  H^*^  0;  on  oxidation  with  nitric  acid  they  yield 
what  appears  to  be  a  quinone  of  the  formula  C^^H'^'O^. 

PREMNA  INTEGRIFOLIA,  Linn, 

Fig.— Wight  le,,  t.  1469;  Bmnph.  Herb.  AmL  Hi,,  t.  134. 

Hab. — Coasts  of  India  from  Bombay  to  Malacca,  Silhet, 
and  Ceylon.     The  leaves  and  root. 

Vernacular. — Arani,  Ganiari  (Hind.),  Bhut-bhiravi  {Beng.), 
Munni  (Tarn.),  Ghebu-nelli,  Pinna-nelli  (TeL),  Arani  {Mar.), 
Takkil^,  Taggi  { Oan.),  Mothi-arani  (Guz.). 
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History,  Uses,  See. — This  shrub,  in  Sanskrit  Arani, 
Harimantha,  Agni-mantha,  and  Vahnimantha,  ''producing  fire 
by  friction,"  is  so  named  on  account  of  its  wood  being  one  of 
those  used  to  obtain  the  sacred  fire.  Gbmble  states  that  in 
Sikkim  the  hill  tribes  halwitually  make  use  of  the  wood  of 
P.  latifolia  and  P.  mucromta  for  obtaining  fire.  Of  the  two 
pieces  of  wood  used  by  the  Hindus  for  this  purpose,  the  lower  or 
soft  wood  is  called  in  Sanskrit  Adhardrani,  and  the  upper  or  hard 
wood,  with  which  friction  is  made,  is  called  the  Pramantha ; 
they  are  considered  to  be  symbolical  of  the  Yoni  and  TJpastha 
(organs  of  generation). 

In  the  Nighantas  Arani  is  described  as  hot,  an  expellant  of 
phlegm  and  wind. 

Its  root  is  one  oi  the  ingredients  of  the  Dasamula,  and  the 
leaves  are  a  popidar  remedy  in  the  exanthematous  fevers. 
Ainslie  states  that  the  root  has  a  warm  bitter  taste  and  agreeable 
smell,  and  is  prescribed  in  decoction  as  a  gentle  cordial  and 
stomachic  in  fevers.  Rheede  calls  the  plant  Appel,  and  notices 
the  use  of  a  decoction  of  the  leaves  for  flatulence.  Ainslie  also 
remarks  that  it  is  the  Folinrn  hirci  of  Rumphius  and  that 
Burman  calls  it  Cornutia  corymhosa  and  Herman  Sambucm 
(xhmta  aronmtlca.  In  Ceylon  it  is  known  as  Mahi-midi  or  Midi- 
gti^i.  Atkinson  states  that  the  leaves  rubbed  with  pepper  are 
administered  in  colds  and  fevers,  and  that  externally  a  decoction 
of  the  whole  plant  is  used  in  rheumatism  and  neuralgia. 

Description. — A  large  shrub  or  small  tree,  blossoming 
in  the  rainy  season.  Trunk  short ;  branches  numerous,  often 
procumbent  and  rooting ;  bark  smooth,  dark  brown,  leaves  oppo- 
site, petioled,  cordate,  serrate  on  the  anterior  margins,  acute 
pointed,  smooth  on  both  sides,  from  1  to  6  inches  long  and  from 
1  to  3  inches  broad ;  flowers  in  corymbs,  terminal  or  between 
two  branchlets,  primary  divisions  opposite,  the  last  2-forked, 
flowers  minute,  numerous,  of  a  pale  greenish-white ;  berries 
black,  the  size  of  a  pea.  The  plant  has  an  agreeable  aromatic 
odour  and  an  acidulous  and  astringent  taste. 
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Chemical  compoHition, — The  root-bark  of  this  plant  afforded  a 
yellowish-brown  powder  giving  an  orange-brown  tincture  with 
alcohol.  The  tincture  when  evaporated  left  a  reddish-coloured 
tasteless  resin  and  some  extractive  matter.  The  resin  was  solu- 
ble in  ether  and  in  alkaline  liquors  ;  from  the  latter  solution  it 
was  precipitated  in  greyish-brown  flocks  by  acids.  Warmed 
with  soda,  the  resin  evolved  an  odour  of  lemon  similar  to  that 
of  Kamala  resin ;  heated  with  sulphuric  acid  a  transient  purple 
colour  was  developed  and  a  fragrant  odour  evolved.  It  showed 
no  disposition  to  crystallize.  The  waterj^  solution  of  the 
alcoholic  extract  had  a  sweetish  taste  in  small  quantities  and  was 
nauseous  in  larger  quantities.  It  contained  a  bitterish  amor- 
phous alkaloid,  a  substance  reducing  FehUng's  solution,  and  an 
astringent  body,  striking  a  green  colour  with  ferric  chloride, 
but  giving  no  precipitates  with  gelatine.  The  alkaloid  gave  no 
distinct  colour  reactions  with  the  strong  mineral  acids. 

PREMNA  HERBACEA,  RoxL 

Fig, — Griff.  Ic.y  t.  447,  lower  figure  \  Feryuwu,  Pawp/i/., 
Colombo,  1887. 

Hab, — Sub-tropical  Himalaya  and  South  Deccan  Penin- 
sxda.     The  root. 

Verudcaliir. — Bhirdngi  {ffind.),  Bimanhati  (Bcnrj,),  Shirutek 
(Ta?n.)y  Gandu-b&rangi(r6'/.),  Bhdranga-mdla  (Mar,),  Gantu- 
bhdrangi,  Nayityaga  (Can.),  Kanta-bharanni  (J/a/.),  Barang 
(Gffz.). 

History,  Uses,  &C.  — This  plant  is  frequently  con- 
founded with  Cleroden<lron  serratum,  Spreng.,  the  roots  and 
stems  of  which  are  sold  under  the  name  of  Bharangi.  In 
Sanskrit  Bharangi  bears  the  names  of  Bhargi,  Brahmayashtika, 
Hangika,  Bringa-ja,  jjnd  Vardhaka,  and  is  described  in  the 
Nighantas  as  hot,  bitter,  pimgent,  and  digestive ;  a  remover  of 
dropsy,  cough,  phlegm,  asthma,  fever,  and  rheumatism.  The 
juice  of   the    root    is  given  with    the    juice    of   ginger   and 
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frann  water  in  asthma,  and  it  enters  into  the  composition  of 
several  compound  decoctions  for  diseases  of  the  lungs.  A 
confection  called  Bhunji-gutla  is  prepared  with  a  decoction 
of  the  root,  and  the  ten  drugs  called  Dasamiih,  chebulic 
myrobalans,  treacle,  and  aromatics.  An  oil  prepared  with  the 
root  is  recommended  for  external  application  in  the  marasmus 
of  children.     {C/irtkrculafta,) 

The  properties  of  P.  kerhacea  agree  much  more  nearly  with 
those  attributed  to  Bh4rangi  in  the  Nighantas,  than  do  those 
of  Ckroflerulron  serratum,  although  the  latter  plant  is  at  the 
present  time  in  use  as  Bhdrangi  throughout  the  greater  part  of 
India.  Dutt  attributes  the  drug  to  C  SipkonafUhus,  but  the 
Simples  we  obtained  from  Bengal  consisted  of  the  stems  of 
C.  serratum.  Bombay  was  formerly  supplied  from  the  Circars 
with  P.  herbacm,  but  now  uses  C  serratum.  Although  the  root 
of  P.  herhacea  has  been  known  from  ancient  times,  it  is  only 
within  the  last  few  years  that  its  botanical  origin  has  been 
identified.  It  was  exhibited  at  the  Madras  Exhibition  of  1855, 
under  the  name  of  Gkntu  Bharangi,  among  several  chemical 
and  pharmaceutical  products.  It  is  mentioned  in  Sir  Walter 
Elliot's  Flora  Andhrica^  published  in  1859,  and  referred  to  an 
unknown  species  of  Clerodendron,  which,  he  says,  might  bo 
called  acaulis ;  the  plant  is  there  said  to  grow  about  Lammasingi 
to  the  west  of  Vizagapatam,  whence  it  is  exported  to  Madras 
and  Bombay  to  the  amount  of  several  thousand  rupees  yearly. 

W.  Ferguson  in  1861  identified  the  Gantu  Bharangi  of  South- 
em  India  with  P.  herbacea,  and  in  a  pamphlet  published  at 
Colombo  in  1887  gave  a  figure  of  the  plant  and  its  root. 

Description. — A  small  imdershrub  ;  flowering  branches 
1 — i  inches,  springing  up  after  the  jungle  fires.  Leaves  4  by 
2—3  inches,  obtuse,  mature  microscopically  dotted  above, 
minutely  deciduously  pubescent  beneath,  nerves  5  pair. 
Corymbs  1  \  inch  in  diameter,  pubescent,  somewhat  dense ; 
peduncle  0—1^  inch.  Calyx  y\j  inch,  closely  pubescent ;  lobes 
ovate,  obtuse.  Corolla  ^  inch,  greenish- white,  hairy  in  the 
throat,  4-lobed,  obscurely  2-lipped,     Drupe  i  inch  in  diameter, 
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globose.  Roots  about  as  thick  as  a  crowquill  with  numeroas 
abnost  globular  woody  knots. 

Chemical  composition. — The  constituents  of  this  root  resemble 
to  a  great  extent  those  found  in  P.  integrifolia.  An  orange- 
brown  acid  resin  soluble  in  ether,  alcohol  and  alkaline  solutions, 
and  traces  of  an  alkaloid  are  the  most  important.  There  is  a 
quantity  of  starch  in  the  root,  and  an  entire  absence  of 
astringency. 

Premna  tomentosa,    Willd,^    Wight  /c,    t,   1468, 

Naguru-chettu  ( TcL),  Pedanganeree,  Kollay-cottaynellay  [Tam,)^ 
is  used  medicinally  in  Southern  India.  Dr.  P.  S.  Mootooswamy 
states  that  the  leaves  are  diuretic,  and  are  given  internally  and 
applied  externally  in  dropsy.  An  infusion  of  10  drachms  of 
the  leaves  and  2  drachms  of  coriander  in  ten  ounces  of  boiling 
water  has  been  used  by  him  with  advantage  in  acute  dropsies. 

Dr.  Mootooswamy  has  seen  the  natives  using  the  leaves  soaked 
in  goat's  urine  or  in  onion  juice  for  dropsy ;  sometimes  chebuUc 
myrobalans  are  added  if  the  bowels  are  costive. 

GMELINA  ARBOREA,  Linn, 

"Pig^^Uoxh.  Cor.  PL  Hi.,  t.  246;  Wight  Jc,  t.  1470  ;  BcdiJ. 
Fl.  Sylv.y  t.  253;  Bheede,  Eort.  Mai.  «.,  t.  41. 

Hab. — Deccan  Peninsula,  and  Ceylon  to  N.-W.  Himalaya. 
The  root  and  fruit. 

Vernacular. — Karabh^ri^  Gimihfir,  Shevan  (Hind.)y  Gamari 
(Bong.),  Shivani,  Shevana  (Mar,)^  Shivannigida  {Can,),  Gumadi 
(Tarn.),  Gumar-tek,  Peddagomru  (Tel),  Kumbulu  {Mai.), 
Shewim  {Guz.). 

History,  Uses,  &C,^ — In  the  Nighantas  this  tree  bears 
the  Sanskrit  names  of  Ghambhdri,  Sriparni,  K^smari,  &c.  The 
root  is  described  as  bitter,  tonic,  stomachic,  laxative,  and  usefid  in 
fever,  indigestion,  anasarca,  &c.  It  is  an  ingredient  of  the  Dasa- 
mula,  or  "  ten  roots,*'  and  is  therefore  much  used  in  a  variety 
of  diseases.    Bangasona  says  that  Gambhfiri  root  taken  with 
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liquorice,  honey,  and  sugar  increases  the  secretion  of  milk.  The 
fruit  is  bitter-sweet  and  cooling,  and  enters  into  the  composition 
of  several  cooling  decoctions  which  are  reconunended  for  fever. 

The  following  is  an  example :  Take  of  the  fruits  of  O.  arborea 
and  Gretcia  cmatica  (parushaka),  liquorice  root,  red  sandal  wood, 
and  the  root  of  Aridropogon  mimcatm  (ushira),  equal  parts,  in  all 
twotoW8{360  grains),  water  thirty- two  tol&,  and  boil  till  reduced 
to  one  half.  (Ghakrad/itta,  quoted  by  Dutt,  Hind.  Mat.  Med., 
p.  218).  The  juice  of  the  young  leaves  is  used  as  a  demulcent 
in  gonorrhoea,  cough,  &c.,  alone  or  with  other  demulcents 
[Pliannacopceia  of  India,  p.  164).  The  bark  of  the  tree  is  used 
by  arrack  manufacturers  in  the  Madura  district  to  regulate 
the  fermentation  of  toddy. 

The  wood  of  this  tree  on  account  of  its  lightness  and  tough- 
ness is  much  valued  for  carriage-building  and  all  ornamental 
work;  it  is  light  yellow  with  a  reddish  heart  wood,  close  and 
even-grained,  easily  worked,  and  readily  takes  paint  or  varnish. 
At  the  Government  Medical  Store  Depot  Workshops  it  has 
been  found  to  be  the  best  wood  for  making  artificial  limbs, 
stethoscopes,  &c.  It  turns  well.  Weight  30  to  40  lbs.  per 
cubic  foot. 

Description.— -An  imarmed  tree,  sometimes  attaining  60 
feet,  deciduous,  flowering  with  the  young  leaves.  Leaves  9  by 
6  inches,  more  or  less  acuminate,  entire,  mature  glabrate  above, 
stellately  hairy  beneath ;  petiole  3  inches,,  top  glandular. 
Panicles  often  one  foot  in  length,  terminal ;  bracts  J  inch ; 
flowers  nimierous.  Calyx  ^  inch,  teeth  very  small  or  obsolete. 
Corolla  brownish-yellow,  upper  Up  shortly  bifid,  longer  than  the 
lower.  Drupe  f  inch,  ovoid,  usually  2  to  1  seeded.  The  roots 
have  a  light  brown  bark  and  yellowish  wood,  which  is  light 
and  tough ;  they  have  a  bitterish  mucilaginous  taste.  The  fruit 
is  bitter-sweet  and  mucilaginous. 

Chemical  composition, — The  root  reduced  to  fine  powder  lost 
8*39  per  cent,  at  lOO^C.  The  ash  amounted  to  14*41  per  cent., 
and  was  free  from  any  trace  of  manganese. 
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On  analysis  the  following  results  were  obtained  : — 

Petroleum  ether  extract  1*80  per  cent. 

Ether  „         -21    „       „ 

Alcoholic  „        4-274,,      „ 

Aqueous  „         ...     19*560  „       „ 

The  petroleum  ether  extract  consisted  of  a  yellow  viscid  oil, 
with  slight  siccative  properties.  On  standing,  white  grains 
separated,  which  were  non-crystalline  when  examined  micros- 
copically. In  alcohol  the  extract  was  partly  soluble:  no 
alkaloid  was  present.  The  ether  extract  was  yellowish-white, 
and  contained  a  trace  of  oil ;  it  gave  no  reaction  with  ferric 
salts :  in  addition  to  resins  a  trace  of  benzoic  acid  was  present. 

The  alcoholic  extract  was  yellow  and  brittle :  with  water  a 
turbid  mixture  was  obtained,  which  had  a  bitter  taste.  In 
addition  to  resins  a  trace  of  an  alkaloidal  principle  was  detected. 

The  aqueous  extract  was  sweetish  and  slightly  bitter,  and 
easily  reduced  Fehling's  solution  on  boiling. 

The  fruit  contained  butyric  acid,  with  a  trace  of  tartaric  acid, 
a  trace  of  astringent  matter  giving  a  greenish  coloration  with 
ferric  chloride,  an  alkaloid,  and  a  white  principle,  non-crys- 
talline, and  neutral,  with  resin  and  saccharine  matter. 

The  alkaloids  present  in  the  fruit  ^d  in  the  root  appear  to 
be  identical.  The  amount  present  in  each  case  was  very  small, 
not  exceeding  a  trace. 

Several  species  of  Gmelina  are  sometimes  used  as  demulcents. 

G.  asiatica  affords  the  Radix  Deiparw  or  Raia  madre  de 
Dcos  of  the  Portuguese.  Rumphius  {ffovL  Amb,,  i.,  p.  129) 
relates  that  formerly  its  roots  were  dug  only  on  St.  Mary's 
day,  and  that  only  those  roots  which  turned  towards  the  north 
were  selected  for  use.  It  was  in  great  request  in  Goa  as  an 
antidote  to  every  poison,  and  a  remedy  for  every  disease  in 
former  days.  The  roots  are  slightly  bitter,  astringent,  and 
aromatic.  Loureiro  says: — *'  Valent  in  doloribus  articulorum, 
etaffectibus  nervorum,  radix  interne  sumpta;  folia  externo 
applicata.'*  (,F/or.    Cochin-GhitUy  ii.,  p.  376.)    The  Tamil  name 
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is  Nilacimal,   and   the    Telugu  Ncla-gttmadi.     {Ainalic,    Mat. 
Lid.,  ii.,  p.  240.) 

VITEX  NEGUNDO,  Lin,. 

Fig. —  TFlfjht  /(?.,  t.  519 ;  Meede,  Hort.  MaL  iL,  t.  12. 

VITEX  TRIFOLIA,  Linn. 
Fig.— Bo/.  J^ag.,  t.  2187  ;  Rheede,  Uort.  Mai  ii.,  L  11. 

Hab.— -Throughout  India  and  Ceylon.  The  loaves,  root, 
and  fruit. 

Vernacular, — 'Sambhdlu,  Nisinda  (Hind,),  Nisiuda  (Benj.), 
Vanai,  Nigudi,  Lingur  {Mar.),  VcUai-nochi,  Nir-nochi  [Tarn.], 
Telia- vavili,  Niru-vavili  (Tel),  Xochi,  I^irnochi  [MaL),  Lakki, 
Kar^-lakki  (Can.),  Niguri  (Guz.). 

History,  Uses,  &C. — These  two  shrubs,  the  properties  of 
which  appear  to  be  identical,  are  described  by  Sanskrit  writers 
under  the  names  of  Nirgundi,  Sindhuvdra,*  Sephalika,  Sveta- 
pushpi,  Pushpanilika,  &c.  Two  varieties  are  recognise  .1:  one 
with  pale  blue  flowers  (Svetapunhpi),  and  the  other  with  blue 
flowers  (Pushpanilika).  Among  the  Tamils,  one  of  these  plants 
is  supposed  to  be  male  and  the  other  female,  and  for  this 
reason  they  are  usually  combined  together  in  their  pre- 
scriptions. In  the  Nighantas,  Nirgundi  is  described  as  cephalic, 
pungent,  astringent,  bitter  and  light ;  a  remedy  for  colic,  swell- 
ings, rheumatism,  worms,  leprosy,  dyspepsia,  phlegm,  and  boils. 

The  leaves  are  generally  used  as  a  discutient  fomentation  in 
sprains,  rheumatism,  swelled  testicles,  contusions,  &c.  The  root 
is  thought  to  be  tonic,  febrifuge,  and  expectorant,  and  the  fmit 
nervine,  cephalic,  and  emmenagogue. 

Mahometan  physicians  use  these  plants  as  substitutes  for 
Vitex  AgnuS'Castusi  the  fruit  of  which  is  imported  into  India  and 
sold  in  the  bazars  as  Sambhdlu-ke-bij. 

•  Sinduka,  Sinduvdra  or  Syandavdra,  from  being  used  to  preveut  a 
flow  of  humours,  is  probably  more  correct, 
in.— 10 
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V.  Negundo  is  the  Lagondiura  of  Rumphius,  who  states  that 
the  leaves  are  used  to  preserve  rice  and  clothes  from  iusects 
and  to  drive  them  away ;  and  that  the  Javanese  women  make  an 
extract  from  it  which  they  use  as  a  carminative  and  emmena- 
gogue.  In  India  the  leaves  are  often  placed  between  the  leaves 
of  books  to  preserve  them  from  insects. 

V,  trifolia^  Linn.,  is  highly  extolled  by  Bontius.  (Dtseam 
of  India,  p.  226.)  He  speaks  of  it  as  anodyne,  diuretic,  and 
cmmenagogue,  and  testifies  to  the  value  of  fomentations  and 
baths  prepared  with  *  this  noble  herb,'  as  he  terms  it,  in  the 
treatment  of  Beri-beri,  and  in  the  allied  and  obscure  affection, 
burning  of  the  feet  in  natives.  Of  V.  Negundo,  Fleming 
remarks  (Asiat.  B/'searc/tes,  Vol.  XI.)  that  its  leaves  have  a 
better  claim  to  the  title  of  discutient  than  any  other  vegetable 
remedy  with  which  he  is  acquainted.  The  mode  of  application 
followed  by  the  natives  is  to  put  the  fresh  leaves  into  an 
earthen  pot  and  heat  them  over  the  fire  till  they  are  as 
hot  as  can  be  borne  without  pain ;  they  are  then  applied 
to  the  affected  part,  and  kept  in  situ  by  a  bandage;  the 
application  is  repeated  three  or  four  times  a  day  until  the 
swelling  subsides.  Pillows  of  the  dried  leaves  are  sometimes 
used  to  lie  upon  for  cold  in  the  head  and  headache.  Dr.  Hov6 
(1787;  states  that  the  Europeans  in  Bombay  call  it  the  fomen- 
tation shrub,  and  that  it  is  used  in  the  hospitals  there  as  a 
foment  in  contractions  of  the  limbs  occasioned  by  the  land  winds. 
In  the  Concan  the  juice  of  the  leaves  with  that  of  Maka  (Eclipta 
alba)  and  Tulasi  (Ocimuni  sanctum)  is  extracted,  and  Ajwan 
seeds  are  bruised  and  steeped  in  it,  and  given  in  doses  of  six 
massas  for  rheumatism.  The  juice  in  half  toU  doses  with  ghi 
and  black  pepper  is  also  given,  and  in  splenic  enlargement 
2  tolas  of  the  juice  with  2  tolas  of  cow's  urine  is  given  every 
morning.  A  very  interesting  account  of  the  treatment  of 
febrile,  catarrhal,  and  rheumatic  affections,  as  practised  by  the 
people  of  Mysore,  by  means  of  a  sort  of  rude  vapour  bath  pre- 
pared with  this  plant,  is  furnished  by  Dr.  W.  Ingledew. 
(Edtn.  Med.  and  Surg,  Journ.,  Oct.  1817,  p.  530.)  Roxburgh 
mentions  the  use  of  baths  prepared  with  the  aromatic  leaves  in 
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the  puerperal  state  of  women  in  India.  According  f 0  Ainslie, 
the  Mahometans  are  in  the  habit  of  smoking  the  dried  leaves  in 
cases  of  headache  and  catarrh.  The  dried  fruit  is  deemed 
vennifuge.     {Phar.  of  Itulia^  p.  163.) 

Description. — A  shrub  growing  in  patches;  branchlets, 
panicle,  and  underside  of  the  leaves  white,  with  a  fine  tomen- 
tum ;  leaves  petioled,  3  to  5  f oliolate ;  leaflets  lanceolate,  long, 
acuminated,  entire,  or  coarsely  cut  and  crenated ;  panicle  termi- 
nal, pyramidal ;  flowers  bluish- white  to  blue;  berry  black,  the 
size  of  a  pea.  The  habit  of  the  shrub  is  variable ;  when  grow- 
ing near  the  sea  it  has  almost  always  3-foliolate  entire  leaves, 
the  leaflets  being  attenuated  into  the  petioles ;  inland,  the  shrub 
has  a  more  delicate  appearance ;  the  petioles  of  the  leaves  are 
much  longer  and  the  leaflets,  from  3  to  5  in  number,  are  often 
serrated.  The  serrated  variety  is  preferred  for  medicinal 
purposes,  and  is  called  KatrL  The  leaves  of  both  varieties 
appear  to  be  equally  aromatic ;  the  odour  reminds  one  of  the 
English  Bog  Myrtle  (Myrica  Gale,  Linn.)  ;  the  taste  is  bitter 
and  nauseous.  The  berry  is  very  feebly  aromatic.  In  Anthony 
Collin's  French  Translation  of  Clusius,  Lyons,  1602,  there  are 
figures  of  both  plants,  which,  though  old  and  quaint,  represent 
the  general  appearance  very  fairly. 

Chemical  composition, — The  leaves  contain  ^ principally  an 
essential  oil  and  a  resin.  The  oil  possesses  the  odour  of  the 
drug  and  is  neutral  and  almost  colourless.  The  resin  dissolves 
in  alkaline  solutions  with  a  reddish-brown  colour,  softens  below 
40*^  C,  and  gives  off  aromatic  vapours  when  heated.  A  tincture 
of  the  drug  gives  a  green  colour  withferric  chloride.  The  ash 
of  the  air-dried  leaves  amounts  to  7*75  per  cent. 

The  fruits  contain  an  acid  resin,  an  astringent  organic  acid 
giving  a  green  colour  with  ferric  salts  and  a  precipitate  with 
gelatine,  malic  acid,  traces  of  an  alkaloid  and  colouring  matter. 
The  fruits  previously  dried  at  100°  gave  6*8  per  cent,  of  ash. 

Vitex  AgnuS-CastUS,  Linn,  Mahometan  physicians, 
under  the  Arabic  name  of  Athlakand  the  Persian  Panjaugusht, 
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describe  tlie  i^yvos  of  the  Greeks  and  tlie  Vitex  of  the  Romans. 
The  berries  under  the  names  of  Hab-el-fakad  and  Sambhdlu-ke- 
bij  are  imported  into  India  and  are  considered  to  be  astringent, 
resolvent,  and  deobstruent,  and  useful  for  removing  obstructions 
of  the  brain  and  liver  ;  they  are  also  given  for  enlargement  of 
the  spleen  and  dropsy.  V.  Agn  us- castus  is  also  called  by  the  Arabs 
Zu-khamsata  aurik,  "  the  five-leaved/'  and  in  Egypt  is  known 
as  Kaf  Miryam,  "  the  hand  of  Mary/*  Among  the  ancients 
it  was  sacred  to  Esculapius,  and  was  considered  symbolical  of 
chastity.  In  the  Middle  Ages  the  fruit  was  known  as  "Monks* 
pepper/'  The  fruit  is  sold  in  Bombay  as  Eenuku,  the  true 
r  en  ilka  (Piper  aurmdiacum)  is  not  known  in  Western  India. 

Description. — A  small,  dull  gray,  ovoid  fruit,  the  size 
of  a  duckshot,  half  enclosed  in  the  calyx,  to  which  a  portion  of 
the  peduncle  remains  attached.  Upon  section  it  is  found  to  be 
extremely  hard,  and,  if  perfect,  to  consist  of  four  cells,  each 
containing  a  small  flat  seed.  Generally  one  or  more  of  the 
cells  are  abortive. 

Chemical  camjyosition. — The  seed  of  F.  Agntts-castus  has  been 
found  to  contain  a  peculiar  bitter  principle  called  Casttne,  a 
volatile  acrid  substance,  a  large  quantity  of  free  acid  and  fat 
oil.  In  Greece  the  fresh  and  rather  unripe  berries  are  said  to 
be  added  to  the  must  of  the  grape  to  render  the  wine  more 
intoxicating,  and  prevent  it  from  turning  sour.  (Landerer, 
Buchn.,  Repert  Ut\,  20;  LXXXI.,  229;  Buchn.  N.  Repert, 
III.,  392.) 

CLERODENDRON  INERME,    Gurtn. 

Fig. — OiirfN.  Frucf.  7.,  t.  57,  /.  1 ;  Rheede,  Eort,  Mai.  f., 
/.  49. 

Hab. — India  and  Ceylon,  near  the  sea.     The  leaves. 

Vernacular, — Sangkupi,  Chhoti-ami  (Hittd,),  Isamdhari 
{Dukh.),  Shen-gankuppi  (Tam,),  Pishinika,  Utichettu  {Tel)^ 
Banjoi  (Beng.)^  Koivel,  Vanajai,  Lahfin-khfiri-narvel  (Afar.), 
Naitakkile  (Can.). 
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History,  Uses,  &C. — This  is  a  shrub  the  medicinal  pro- 
perties of  which  are  widely  known  in  the  East.     Some  identify 
it  with  the  Kshudragniraantha  of  the  Rdja  Nirghanta.     It  is 
the  GanMr-latd  of  Java,  the  Wcel-bu-rcenda  of  Ceylon,  and  the 
SanfU'tnun  of  Cochin-China.     Ainslie  says  the  juice   of  the 
leaves   and    root    is   considered  alterative   in   scrofulous   and 
venereal  affections,  the  dose  being  a  tablespoonf ul  with  or  with- 
out a  little  castor  oil.     Rheede  speaks  of  the  use  of  the  dried 
leaves  for  the  same  purpose,  and  of  a  poultice  of  the  leaves 
to  resolve  buboes  ;  he  also  says  a  bath  prepared  with  them  is 
used  in  mania,  while  the  root  boiled  in  oil  affords  a  liniment 
useful  in  rheumatism.     G.  inerme  is  the  Jasminum  litoreum  and 
Phar^naciim  litoreum  of  Rumphius  (Lib,  vii.,  cap.  47),  who  says 
the  AmbojTia  name  is  Wale-puti-lohaka,  which  means  "white 
strand   cord.'*     The   Malays   and   Macassars    administer    the 
berries  or  the  root  to  people  poisoned  by  eating  unwholesome 
fish ;  the  leaves  smeared  with  oil  are  heated  over  the  fire  and 
applied  to  recent  wounds  ;  they  are  also  one  of  the  leaves  used 
for  preparing  the   green  rice  of  the  Malays ;  he  concludes 
by  saying  "  larga  ac  fausta  natura   in  cunctis  fere  Ktoribus 
banc  obviam  profert  plantam."    In  Bombay  the  plant  has  a 
great  reputation  as  a  febrifuge  ;  the  juice  of  the  leaves  is  used 
in   doses   of  half  an  ounce.     It  is  mucilaginous,  very  bitter, 
somewhat  saline,  and  with  a  fragrant,  apple-like  odour. 

The  medicinal  properties  of  C  inernie  closely  resemble  those 
of  Chiretta.  The  dried  leaves  have  been  foimd  to  be  quite  as 
efficient  as  the  juice  of  the  fresh  plant ;  they  should  be  dried  in 
the  shade  to  preserve  their  aroma,  and  may  be  administered  in 
decoction  with  aromatics,  or  powdered  and  made  into  pills.  A 
tincture  has  also  been  found  to  be  an  efficient  preparation. 

Description. — A  straggling  shrub,  3 — 7  ft. ;  shoots  grey- 
pubescent.  Leaves  opposite,  rarely  temate,  J — 1^  in.,  when 
young  somewhat  grey-pubescent,  base  cimeate ;  petiole  ^  in. 
Peduncles  i — 1 J  in.,  all  axillary,  3 — 7  fid. ;  bracts  ^  in.,  linear ; 
pedicels  ^ — ^  in.,  calyx  grey-puberulous  or  glabrate.  Corolla 
white,  tube  |  in.,  glabrate,  lobes  ^  in.,  oblong.     Drupe  i  by  i  in., 
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spongy,  hardly  succulent,  smooth,  hardly  sulcate,  separat- 
ing into  four  woody  pyrenes.  Or  the  leaves  may  be  mostly 
ternate  or  sublinear  and  larger.  The  drupe  also  may  vary  in 
size.  Some  on  this  account  make  Rumphius'  plant  a  separate 
species  under  the  name  of  C.  nerii/olmm,  but  Bentham  and 
Kurz  consider  it  only  a  variety. 

Chemical  composition, —  A  proximate  analysis  of  the  leaves 
gave  the  following  results : — 

Ethereal   extract  , A'77 

Alcoholic       „        5*70 

Aqueous        „ 15*54 

Alkaline       „        11-48 

Organic    residue  ! 50'06 

Inorganic      „        6*44 

Moisture       „        601 

Total    100-00 

Ash  soluble  in  water    44*14 

„         „       inacid  47*10 

Sand  and  silicates 8*76 

Total  100-00 

Sodium  chloride  in  ash 2401 

The  bitter  principle  is  entirely  removed  by  ether,  and  the 
subsequent  treatment  by  alcohol  and  water  affords  extracts 
which  are  free  from  any  bitterness.  Ether,  alcohol,  and  water 
independently  exhaust  the  leaves  of  this  principle,  but  the  former 
removes  it  with  less  admixture  of  foreign  substances.  The 
ether  extract  evaporated  and  mixed  with  water  will  give  up  the 
bitter  property  to  the  solvent,  and  this  by  gradual  evaporation 
leaves  it  in  an  almost  pure  condition.  It  is  obtained  as  a  viscid 
mass,  which,  in  process  of  time  and  by  exposure  to  the  air,  hardens, 
and  may  be  reduced  to  a  non-hygroscopic  powder.  It  is  soluble 
in  water,  with  a  slightly  acid  reaction,  and  is  partially  rendered 
insoluble  by  neutral  plumbic  acetate,  thus  giving  evidence  of 
its  compound  nature.  The  portion  precipitated  by  the  lead 
salt,  when  liberated  from  the  metal  by  hydrogen  sulphide,  was  a 
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light-coloured  amorphous  acid  powder,  soluble  in  water,  spirits 
of  wine  and  ether,  and  reducing  Fehling  when  in  aqueous  solu- 
tion. The  bitter  principle  that  escaped  precipitation  by 
plumbic  acetate  was  readily  shaken  out  of  the  acid  filtrate  with 
ether.  This  was  a  whitish  amorphous  powder  soluble  in  water 
with  a  neutral  reaction,  and  did  not  reduce  Fehling's  solution; 
it  was  not  precipitated  by  alkalies,  and  was  not  coloured  with 
ferric  chloride;  it  was  chiefly  distinguished  by  its  being  pre- 
cipitated by  tannin  and  affording  a  transient  red-brown  colour 
with  strong  sulphuric  acid.  The  dual  nature  of  the  bitter 
principle  seems  to  show  a  vei'y  remarkable  resemblance  with 
that  found  in  Chiretta  (Siccrtia  Chirata),  a  gentianaceous  plant. 
Chiretta  has  been  investigated  by  Hohn,  who  found  the  drug 
to  contain  Op/u>lic  acid  C'^  R'''  0^°  and  C/n'ratin  C-^'  H^«  0»^  an 
jicid  and  neutral  bitter  principle  respectively,  and  representing 
the  activity  of  the  herb. 

The  leaves,  when  distilled  with  water,  yield  a  stearopten-like 
body  having  the  fruity  flavour  of  the  fresh  plant.  The  ether 
extract  was  fragrant,  green,  and  of  a  greasy  consistence.  The 
alcoholic  extract  contained  some  resinous  matter,  and  much  of 
the  salt,  which  was  left  as  cubical  crj-stals  when  evaporated. 
Water  dissolved  out  gum  and  brown  colouring  matter.  Neither 
tannin  nor  starch  was  present  in  the  leaves.  They  left  on 
gentle  incineration  as  much  as  15*29  per  cent,  of  ash,  and  the 
large  amount  of  salt  in  this  ash  indicates  the  habitat  of  the 
plant  as  being  in  close  proximity  to  the  sea.  {Iloopcr  in  Pharm. 
Record^  Aug.  1st,  18b8.) 

CLERODENDRON  INFORTUNATUM, 

Gdrtn, 

Fig.— Rheede,  Hort,  Mai.  it.,  t  25;  Burm,  Zey.,  t.  29. 

Hab. — Throughout  India.     The  leaves. 

Veniacular.—'Bhiiii  (Hind,),  Bhat  {Beng,),  Chitu  (Nepal), 
Bhandir,  Kari  (Mai\),  Kar^  (Can,). 

History,  Uses,  &C, — Rheede  states  that  the  leaves  of  this 
plant  are  used  as  a  vermifuge,  and  that  the  root  rubbed  down  with 
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buttermilk  is  administered  in  colic  and  lientery.  Dr.  Bholanath 
Bose  has  drawn  attention  to  the  leaves  as  a  cheap  and  efficieui 
substitute  for  Chiretta.  {Phannacopma  of  India,)  Brigade- 
Surgeon  J.  H.  Thornton  considers  the  expressed  juice  of  the 
leaves  to  be  an  excellent  laxative,  cholagogue,  and  anthelmintic ; 
also  a  valuable  bitter  tonic,  and  useful  as  an  injection  into  the 
rectum  for  the  destruction  of  ascarides.  These  opinions  are 
supported  by  those  of  six  other  medical  officers  quoted  by  Dr. 
G.  Watt  in  the  Dictionary  of  the  Economic  Products  of  India,  ii., 
p.  373.  M.  C.  Dutt  gives  Bhandira  as  the  Sanskrit  name,  but 
this  name  does  not  occur  in  the  Raja  Nirghanta,  and  is  usually 
applied  to  other  plants.  In  Western  India  it  has  been 
identified  with  the  Kari  of  the  Raja  Nirghanta. 

Description. — A  gregarious  shrub  spreading  by  under, 
ground  suckers,  3  to  6  feet  in  height.  The  leaves  are  from  8  to 
10  inches  long,  and  from  7  to  8  inches  broad  at  the  base,  ovate- 
cordate,  hairy  on  both  sides,  odour  disagreeable,  taste  bitter,  and 
slightly  astringent.  The  inflorescence  forms  large,  terminal, 
cross-armed  panicles,  flowers  white,  streaked  with  pink,  sweet- 
scented  ;  after  they  have  fallen,  the  calyxes  enlarge  and  turn  red. 
.  Chemical  comiyosition. — A  proximate  analysis  of  the  leaves 
gave  the  following  result: — 

Ethereal  extract  •....     10*81 

Alcoholic      „    16-40 

Aqueous       „ 16*20 

Alkaline       „    8*97 

Organic  residue    3847 

Inorganic     „   6*93 

Moisture    4*22 

Total,....,  100-00 

Ash  soluble  in  water    • 16*83 

„         ,,       in  acid 72*86 

Sand  and  silicates 10*30 

Total 100*00 

Sodium  chloride  in  ash 5*58 
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Tke  leaves  of  C,  infortunatum  were  devoid  of  the  odorous 
principle  noticed  in  the  former  species,  and  yielded  no  volatile 
COD  <titaent  when  boiled  with  water.  The  ether  extract  contained 
9L  quantity  of  resinous  matter,  and  gave  up  the  bitter  principles 
when  heated  with  water ;  the  extract  was  of  a  less  fatty  consistence 
than  that  from  the  C  inertne  leaves*  The  spirituous  extrck^t  was 
also  much  larger  than  in  the  previous  sample,  and  was  differently 
constituted,  inasmuch  as  it  almost  entirely  consisted  of  a  tannin, 
giving  a  green  colour  with  ferric  chloride.  These  leaves  con- 
tain much  more  soluble  organ -c  matter  than  the  former,  but 
the  percentage  composition  of  the  ash  shows  that  the  soluble 
inorganic  SiUts  are  much  smaller.  TixQ  ash  of  these  leaves 
amounted  to  12'3  per  cent.  {Hooper  in  Pharm,  Eecord,  Aug.  Ist, 
1888.) 

Clerodendron  Siphonanthus,  Br,,  Lam.  m,  t  79, 
/,  i. ;  Wight  III.,  L  173,  is  stated  by  M.  C.  Dutt  to  be  in  use  in 
Bengal  as  Bhirangi,  but  the  samples  of  that  drug  which  we 
obtained  from  Calcutta  and  Cawnpore  proved  to  be  the  stems 
and  roots  of  C.  serratum,  Spr.,  Wight  le.,  t.  1472;  Bot. 
iletg.j  t.  2536.  Fi'om  enquiries  we  have  made  there  is  no  doubt 
that  the  latter  plant  is  largely  used  in  many  parts  of  India  as 
a  substitute  for  P rerun  a.  herhacea,  the  true  Ghtntu  Bharangi,  but 
if  we  regard  the  root  of  0,  serratnm  as  the  true  Bharangi,  and 
the  root  of  P.  herhacea  as  the  Qantu  (or  knotted)  Bharangi, 
there  will  be  no  confusion.  0.  serratum  has  a  light-coloured 
root,  very  often  contorted,  and  seldom  more  than  an  inch  in 
diameter.  A  light  brown  epidermis  and  thin  bark  cover  the 
tough  woody  portion,  which  shows  well-marked  medullary  rays 
and  concentric  rings.  The  drug  contcdns  much  starch,  it  is 
faintly  bitter,  and  has  no  peculiar  oSlite.  The  young  tops  and 
light  blue  flowers  are  used  as  a  vegetable  by  the  natives. 

The  root  of  0.  serratum  did  not  yield  anything  of  great 
activity  when  examined  chemically,  which  proves  that  there  is 
little  to  recommend  it  as  a  medical  agent.  The  wood  of  the  root 
is  almost  inea^  and  tasteless  ;  the  thin  bark  constitutes  only  one- 
fifth  of  the  weight  of  the  dried  root  and  contains  a  smaU 
UL-U 
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quantity  of  the  peculiar  bitter  principles,  diseolved  hj 
ether,  associated  with  an  acrid  resinous  substance,  and  some 
fatty  material.  It  is  interesting  to  observe^  however,  that  tb^^ 
Inactions  of  the  bitter  principle^  although  occurring,  in  suob 
small  quantity,  were  identical  with  that  obtained  in  the  leaver 
of  the  other  two  species,  where  it  formed  from  ^  to  1  pec^ceat. 
of  the  total. 

AVICENNIA  OFFICINALIS,  Linn. 
Fig. —  ValL  PL  As.  Rar.  in,,  t.  271;  Wight  /<?.,  L  1481 ; 
Rheede,  Hott,  Mai  iv.,  t  45.     The  White  Mangrove  {Bnp.}, 
Pal^tuvier  blanc  (Fr,), 

J^ab» — Mangrove  swamps  of  Deccan  Peninsula  and 
Ceylon.     The  seeds  and  bark. 

Vernacular. — Bani  {Befig.),  Mada-chettu,  Nalla-mada  (Te/.) 
Upputi  {Mai.),  Tivara  {Mar.),  Timmar  {Sind). 

History,  Uses,  &C. — This  plant  derives  its  generic  name 
from  the  celebrated  Arabian  physician  Avicenna  (Ibn  Sina) .   The 
green  fruit  mixed  with  butter  and  boiled  is  made  into  a  plaster, 
which  is  used  for  softening  and  maturing  tumours,  and  to  prpmote 
the  healing  of  the  idceration  caused  by  small-pox.     This  property 
of  the  fruit  is  alluded  to  by  Camoens  in  the  "Lusaid" — 
**  Wide  forests  there  beneath  Maldivia's  tide 
From  withering  air  their  wondrous  fruitage  hide. 
The  green-bair'd  Nereids  tend  the  bowery  dells, 
Whdse  wondrous  fruitage  poison't  rage  expek." 

The  bark  is  astringent  and  is  used  by  tanners.  In  Kadrae 
the  ashes  of  the  wood  are  used  by  washermen  for  washing  .clothes* 
The  wood  is  valued  on  accpunt  of  its  durability  under  water, 
and  as  a  fuel  for  heating  furnaces  it  is  preferred  to  other  kinds 
of  wood  on  the  West  Coast  of  India.  The  seeds  are  bitter,  but 
are  sometimes  eaten. 

Description. — A  shrub  or  tree  with  c^posite  evei^^re^ 
leaves,  which  are  oblong,  entire,  and  covered  beneath  with  a 
white  pubescence.     The  flowers  are  arranged  in, closely-pack^ 
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Arminal  bnnches,  and  are  of  a  dirty  yellow  colour.  The  fnik  i» 
abhmd^  oompl^ssed'capsale,  one  inchin  lengtliy  dehisoing  by 
tiro  thick  Talt^es;  seed  erect,  ootyledoos  large,  plaited  lengths 
wise,  radicle  inferior,  villous.  The  roots  stand  out  of  the  mudia- 
which  they  grow,  overarching  each  other  in  erect  angled  masses, 
and  send  np  asparagos-like  shoote  Irom  their  underground 
parts. 

Chemical  composition. — ^The  bark  of  A,  officinalis  is  used  in 
Madras  as  a  dyeing  agent  rather  than  as  a  tan.  It  contains  a  red 
cdomring  matter  striking  a  greenidi  colour  with  ferric  chloride^ 
hat  giving  no  precipitate  with  gelatine.  The  colouring  matter 
is  precipitated  by  acids  and  redissolved  by  alkalies.  The  ash 
of  the  air-dried  bark  ampunts  to  11*4  per  cent.,  and  is 
deliquescent 


LABIATE. 

OCIMUM  BASILICUM,  Um, 

T'ig.—W^M  le.,  i.  868;  Jaeq.  Sort.  Find,  m.,  t.  72  r 
RheeSe,  Sort.  Mai.  *.,  t.  87.  Sweet  Basfl  {Eng.),  Grand  Barili* 
(Fr.). 

Hab.  — Persia,  Punjab.  Cultivated  throughout  India.  The 
herb  and  seeds. 

Vemactnlar.^lSithOy  Sabna  (JSFtnrf.),  Sabja  (Jfor.,  Ouz.), 
in^'Sikbja,  Baboi-tulsi  {Beng.\  Tirunitra-pachchai  (Toiti.), 
YflWdi^ttri  {TeL)y  Kani-^kasturi  (Can.). 

*  ilistory,  Uses,  &C. — The  Hindus  dislike  thesniellof 
t^l^s  plant ;  the  Mahometans  on  the  other  hand  are  very  partial 
to  it.*  The  Arabs  call  it  Rihin  or  "  the  herb,"  and  the  Persians 
Shahasperham  or  "  king  of  herbs,'*  and  Nizbu,  **  having  a 
delicftte  odour  *';  it  is  also  known  in  Persia  as  Habak^i-Kkmani, 
**  Kirtnan  mint/'  from  its  abundance  in  that  provinoe.  The 
atlthitt^  of  the- Jlf«iA/r^H  stft*e8l;hat4t'is  the  (•a*^^  (Odmum)  <rf 
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Europeans,  who  call  the  large-leaved  variety  Ocimum  magmm^ 
and  the  small-leaved  Ocimum  paititm.  The  plant  is  consider^ 
to  be  hot  and  dry,  deolwtruent,  carminative,  and  stimulant,  and* 
the  seeds  taken  whole  are  much  valued  on  account  of  their 
mucilaginous  properties :  when  crushed  they  are  said  to  be 
astringent,  and  are  prescribed  in  ftuxes  from  the  bowels.  The 
jnice  of  the  plant  snuffed  'up  causes  sneezing  and  clears  the 
brain.  O.  bamlicum  is  probably  the  ^ii»ov  of  Diosoorides,  bu* 
perhaps  not  of  Theophrastus,  who  describes  ^^i)uiv  as  a  shrub- 
The  Ocimum  of  Pliny  is  probably  a  kind  of  clover  which  also 
bore  this  name,  as  be  states  that  it  is  given  to  mares  and 
asses  to  promote  conception. 

De  Qubematis  (Myth,  des  Plant,  ii.,  35)  gives  an  interesting 
account  of  the  history  of  Basil  in  Europe  where  it  is  considered 
to  be  erotic  and  funereal.  In  Southern  Italy  it  is  worn  in  the 
waist  or  bosom  of  young  girls  and  in  the  hair  of  married  women, 
and  is  called  Bacia-mcola  ;  the  youths  stick  a  sprig  of  it  above 
the  ear  when  they  go  courting.  In  Tuscany  the  Basil  is  called 
Amorino.  In  Crete  it  is  a  sign  of  mourning,  but  is  universally 
cultivated  in  window  gardens ;  Boccacio's  story  of  Isabetta  of 
Messina  is  too  well  known  to  require  repetition.  De  Guber- 
natis  is  of  opinion  that  all  the  superstitions  concerning  this 
plant  current  in  Southern  Europe  are  of  Byzantine  origin. 
According  to  the  Ap&masarid  Apateieemaia^  to  dream  of  Basil 
is  unlucky. 

In  Europe  Sweet  Basil  is  used  as  a  potherb  for  seasoning 
certain  kinds  of  food,  and  is  considered  to  have  the  same 
^genefal  qualities  aa  thyme,  sage,  &o.  It  haslong  been  api^ular 
remedy  for  mild  nervous  or  hysterical  disorders,  and  in  Buenos 
Ayres  its  fresh  juice  is  said  to  be  used  as  an  anthelmintic^  and 
to  possess  the  advantage  of  not  tending  to  produce  unpleasant 
symptoms.  Its  essential  oil  was  formerly  in  vogue  as  a  carmina- 
tive and  nervine.      (Med.  Record,  xvi.,  325.) 

Description. — Three  forms  of  this  plant  are  common  in 
India :  the  mint-like  garden  basil,  with  large  flowers  and  green 
or  purple  stems;  the  variety  pilosum  of  Roxburgh  having  a 
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pleaaant  lemon  odour;  and  a  small  yariety  common  in  gardena 
afeid  on  waste  ground  having  a  marked  peppermint  odour,  and 
hardly  different  from  0.  canum.  The  ordinary  garden  basil  has 
brown  nutlets,  but  those  of  the  pilose  variety  are  black  and 
correspond  with  the  drug  imported  from  Persia  under  the  name 
of  Tukm-i-rihSn.  They  are  small,  black,  oblong  nutlets,  barely 
^  of  ^n  inch  long,  slightly  arched  on  one  side  and  flattened  on 
the  other,  at  the  base  there  is  a  small  projection  with  a  white 
point.  They  have  no  odour,  the  taste  is  oily  and  slightly 
pungent.  When  moistened  they  become  coated  with  a  semi' 
opaque  mucilage. 

CJiemical  composition. — The  leaves  distilled  with  water  yield 
about  1-56  per  cent,  of  a  yellowish-green  oil,  lighter  than  water 
(Rayhaud,  J,,  Pfuirm.  20,  447),  which,  when  kept,  solidifies, 
almost  wholly,  as  crystallised  basil-camphor;  the  solid  oil 
orystalliised  from  alcohol  forms  4-sided  prisms,  having  a  faint 
smell  and  taste ;  crystallised  from  water,  it  forms  white,  trans- 
parent, nearly  tasteless  tetrahedrons.  It  is  neutral.  Formula 
£110  2i«  (}  jg[o.  {Bonastre,  Dumas  and  Peligot  in  Omelin's  Hand* 
iook,U,  359.) 

The  price  of  the  Persian  seeds  in  Bombay  is  Bs.  4  per  maund 
of  37i  lbs. 


OCIMUM  GRATISSIMUM,  L 


inn. 


Fig. — Jacq.  Ic.  PL  Rar,  m.,  t.  495;  Rheed^y  Eort  MaL  a?., 
L  86. 

Hab. — Bengal,  Chittagong,  E.  Nepal,  Deccan  Peninsula. 
The  leaves. 

Vernckcular, — Ram-tidasi  (Hind.  Mar,  Beng,),  Elumicham- 
tdashi  (Tam.),  Nimma-tulasi  iTeL),  Kattu-tuttuva  {Mal,)^ 
Kada-tulasi  (Can,). 

History,  Uses,  &C. — ^This  plant" is  the  Varvara,  Barba- 
ra, aiid  A j  valla  of  the  Nighantas.  The  leaves  have  a  remark- 
aWy  grateful  lemon^odonr  and  taste,  and  are  made  into  a  chuim% 
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bjr  the  HiAdufl,  and  are  abo  used  as  a  cooling  remedy  ih  gtnvM^'i 
rboda.  Baths  aad  imnigatioiis  prepared  with  this  plant  are  used 
in  the  treatment  of  rheomatism  and  paralysis.  A  decoction  ot 
the  mucilaginous  seeds  is  tised  as  a  demukont.  This  plftiit^ 
has  been  wrongly  identified  with  the  Palangmishk  or  Faranj- 
mishk  of  Peosia.  The  seeds  imported  into  Bombay  from  Yemh 
under  these  names  bear  no  resemblance  to  those  of  O.  graim*- 
simum. 

Description. — Stem  erect,  woody,  perennial;  bark  ash* 
coloured;  branches  opposite,  erect,  4Hsided,  when  young  sviooih, 
glossy  and  green,  whole  height  of  the  plant  from  4  to  d  feet; 
leaves  opposite,  long-petioled,  droopingi  oblong,  ventrioose, 
remotely  serrate,  pointed,  smooth  on  both  sides,  often  6  inpheB 
long,  including  the  petiole,  which  is  about  a  third  of  the  whole  j 
racemes  terminal,  pretty  long,  rigidly  erect,  with  ti^e  vertioeU 
of  six,  flowers  pretty  close ;  bracts  short  petioled,  reflexed,  cor- 
date lanceolate;  calyx,  upper  lip  marked  with  three  nerves v 
oorol  short,  scarcely  larger  than  the  calyx,  ofapa^e  yellow  iqider' 
neath,  oblong,  concave,  and  entire ;  filaments  longer  th^n  the 
corol,  with  a  large  tuft  of  dark  yellow  hairs  on  the  joints  of. 
the  large  pair  near  the  base.     (Boxb.) 


OCIMUM  SANCTUM,  Linn. 

Fig.— Bwm.  Thes.  Zeyl.  174,  t.  SO.jff".  1,  2;  Rimph,  B^h 
Amb.v.,t.92,f.2.    Holy  Basil  (JS:w</.). 

Hab. — Throughout  India.     The  leaves.  ,  ^  ^ 

Vernaoular.—Txil^  (Hind.,  Guz.),  Tdasi  (Tarn,,  TeL,  Mai:,"" 
Beng.,  Mar.,  Can.). 

History,  Uses,  &C. — The  Tulasi  plant  is  renctraied 
in  India  by  the  Hindus  like  the  Vervein  was  amongst  the 
Romans.  Its  worship  is  expounded  in  the  Tulasikavofam^u  litfle 
book  composed  of  two  parts ;  the  finit  being  the  Tulasikava^atti 
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piopef  or  ^'IHftksi  amuleV  iv^vsa  the  l\JatmAtU[imyU  oiilbti 
Br^hmanda  Purana,  and  the  Becood,  a  hymn  in  hanour  of  ^be- 
plant  by  a  oertain  PundarSka.  The  Tnlasi  is  invoke  for  the 
protectioB  of  aU  part»  of  the  body  in  life  and  death,  and  eepe- 
dally  in  its  quality  oiputradah  putrakankshindm,  or  ''  giver  ol 
children."  The  plant  is  the  beloved  of  the  gods  and  of  pious 
peraonsy  to  "whom  it  affords  its  amrita  (ambrosia) ;  it  is  espeoif^y 
dear  to  Yishnu  and  Lakshmi,  whence  its  synonyms  Haripriya, 
Vishnupriya  and  Lakshmipriya,  The  divine  Nirada  has  simg 
the  praises  of  this  immortal  plant,  which  contains  in  itself 
every  perfection,  cures  every  ill,  and  purifies  and  guides  to  the 
heavenly  paradise  those  who  worship  it,  ITie  mystery  of  the 
Tulasi  is  tiie  mystery  of  the  Creator. 

The  worship  of  the  plant  is  strongly  recommended  to  Vishnuites 
in  the  latter  part  of  the  Padmapurana,  and  it  is  also  worshipped 
by  the  followers  of  Siva.  Krishna,  the  popular  incarnation  of 
Vishnu,  has  adopted  this  herb  for  his  cult,  whence  the  name 
Krishna-tuTasi.  Sita,  according  to  the  Ramayana^  was  turned 
into  a  Basil  plant,  which  on  this  account  bears  the  synonym 
ffltahvaya.  The  connection  between  the  Tulasi  and  the  Amrita 
is  indicated  by  the  suspension  over  the  plant  of  a  dropping  pot 
of  water  in  the  month  Vaisakh.  "Worshippers  of  Vishnu  Wear  a 
necklace  of  Tulasi  beads,  and  the  Vishnu  dutas  or  "messengers 
of  Vi8hnu,''carry  tulammani  rosaries.  When  a  Hindu  dies,  his  head 
is  washed  with  water  in  which  are  placed  Tidasi  leaves  and 
Sesamum  seeds,  and  a  sprig  of  the  plant  is  placed  upon  his  breast 
as  a  Viatt6um.  According  to  the  Krit/dj/ogasaras,  the  devout  wor- 
shipper of  the  Tulasi  is  privileged  to  ascend  to  Vishnu's  paradise 
accompanied  by  10  millions  of  his  kindred.  The  wretch  who 
destroys  the  plant  is  abhorred  of  Vishnu,  and  can  never  hope  for 
way  prosperity ;  it  may  only  be  plucked  for  religious  or  medicinal 
use  and  when  offering  the  following  prayer :—"  Mother  Tulaaiy 
who  brings  joy  to  the  heart  of  Govindas,  I  gather  thee  for  the 
Wortifip  of  Narayana;  without  thee,  O  blessed' one,  everjrwork 
iS'iflEiin ;  that  is  why  I  pluck  thee  ;  O  goddess,  be  propitious  to 
imy  Afi  I  gather  thee  with  care,  be  mercifoi  to  me;  O  Tulad, 
miihnr  of  tike  world,  I  beseech  Uiee." 
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In  worshipping  the  plant,  it  is  addressed  as  the  goddesa^ 
Sri  or  Lakshmi — 

Sakhi,  Sabhe,  Pdpah&rini,  Punyade,  Namaste, 
N4radaDute,  N&r4yanamab4bpriye  ! 

O  beloved,  O  beautiful,  O  destroyer  of  tbe  wicked,  O  purifier ; 
Honoar  to  thee,  O  diatinguisbed  of  N&rada,  O  dear  to  tbe  beart  of 
Visbnu  I 

The  goddess  is  besought  to  protect  the  head  {firas),  the 
forehead  (vhalam),  the  sight  (dricas),  the  nose  (grahnam)  in 
her  quality  of  mgandha  or  perfumed,  the  face  (mukkarn)  in  her 
quality  of  aumukhi  or  fair  of  face,  the  tongue,  the  neck, 
the  shoulders,  the  body  (wai%am)  in  its  quality  oipun^add,  &c., 
down  to  the  feet.     {JDe  Gubernatis,) 

The  Tulasi  plant  may  be  often  seen  occupying  a  prominent 
position  in  front  of  Hindu  houses  ;  when  thus  kept  it  has  to  be 
watered  and  worshipped  daily .  It  is  often  grown  on  the  top 
of  the  Brundavanas*  or  square  brick  structures  erected  in  the 
outer  courts  of  temples,  and  in  Calcutta,  even  in  European 
compounds,  there  is  hardly  a  hut  occupied  by  a  Darwan  or 
Ooriya  bearer  without  a  pot  of  Tulsi  close  to  the  door. 
Frequently  in  the  evenings  a  light  is  kept  burning  near  the 
plant.  Sanskrit  writers  make  two  Tarieties  of  this  plant  (founded 
upon  some  difference  in  the  colour  of  their  leaves),  namely,  white 
and  black ;  the  plant,  irrespective  of  colour,  is  called  in  Sanskrit 
Tulasi  and  Famasa.  According  to  the  Raja  Nirghanta,  it 
removes  cold,  destroys  intestinal  worms  and  evil  spirits,  and 
alleviates  vomiting. 

The  leaves  are  said  to  be  expectorant^  and  are  prescribed  in 
catarrhal  affections.  The  dried  leaves  powdered  are  used  as  a 
snuff  in  a  disease  called  peenaah  (ozoena).  Ainslie  mentions 
the  use  of  the  root  in  decoction  in  febrile  affections.  In  the 
Concan  a  decoction  of  the  leaves  with  the  floweib  of  Careya 
arborea  and  black  pepper  is  given  in  remittent  fever.  Tulasi  is 
also  an  ingredient  in  prescriptions  for  rheumatism.  (See  Vite^ 
trifolia,)    The  seeds  are  mucilaginous  and  demulcent. 

*  |-^q^  (Vrindavana)  is  a  raised  pUtform  of  earth  or  masonry  on  which 
tbe  worshippers  of  Krishna  plant  and  preserve  the  Tulasi. 
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Description. — stem  short,  woody,  perennial;  branches 
numerous,  opposite,  roimd,  usually  dark-purple,  hairy;  leaves 
opposite,  petioled,  oval,  serrate,  downy,  about  1^  inch  long 
and  1  inch  broad;  raoemes  terminal,  erect,  usually  dark- 
purple,  hairy,  4-8ided;  bracts  opposite,  petioled,  cordate,  reflex, 
3-flowered;  seeds  black,  oblong,  about  y*^  of  an  inch  long, 
slightly  arched  on  one  side  and  flattened  on  the  other,  blunt- 
pointed. 

OUier  labiate  plants,  officinal  in  the  East  on  account  of  their 
mucilaginous  nutlets,  are : — 

Salvia  plebeia,  Br,,  and  S.  aegyptiaca,  Lmn.  var. 

pHmila  Bth,  Dcm,  in  Jacq,  Voy.  Bot.  128,  t,  133.  The  former 
plant  is  oomnion  in  maay  parts  of  India,  and  the  latter  in  the 
b»alt  Bange  and  Trans-Indus,  extending  to  Sind  and  Belu« 
chistan. 

The  natlets  of  <S.  pkhcia  are  very  small,  5*0  of  an  inch  long, 
dlipsoid,  smooth,  and  of  a  brown  colour ;  they  are  valued  on 
account  of  their  mucilaginous  properties,  and  are  administered 
internally  in  gonorrha>a.  They  are  supposed  to  have  strengthen- 
ing properties,  and  are  given  to  promote  the  sexual  powers 
like  many  other  mucilaginoiis  drugs.  The  statement  that  they 
are  used  for  killing  vermin  is  a  mistake.  The  plant  is  known 
as  8athi  and  Sc^fnundar-sok  in  the  Punjab  and  Sind,  and  the 
seeds  are  sold  in  the  bazars  under  the  name  of  Kammar-hiis 
or  "  strong-back,"  Theophrastus  (II.  P.  ix.,  19)  mentions  a 
Kparaloyovos  or  "stroug-back"  which  has  not  been  identified. 
The  Greeks  were  acquainted  with  S,  ojficina/ts,  the  EleJhphalos 
or  Bphakos oi  Theophrastus  (II.  P.  vi.,  1,2),  and  the  Elelisphakia 
of  modem  Greece. 

The  nutlets  of  8,  w(/f/ptiaca  var.  pumila  arc  much  larger  ( ,Jj  of 
an  inch),  and  are  used  in  the  north  of  India  as  a  substitute  for 
Tukm-i'huluHg. 

Chemical  compoution, — The  seeds  of  S,  plehciaheiVQ  the  follow- 
ing composition : — Water,  10*44 ;  oil,  18'G8 ;  albuminoids,  11-90 ; 
gum  and  fibre,  48*98;  ash,  15  per  cent.  No  alkaloid  is  present. 
The  nitrogen  amounts  to  1*88  i>qt  cent. 
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Lallemantia  Royleana,  Bmth.,  furnishes  the  nutlets 

sold  ill  tlie  bazars  as  Ttdm-i'-bu/nng,  It  is  a  plant  of  the  8alt 
Range  and  Trans-Indus,  extending  to  Persia,  from  whence  the 
drug  is  imported  via  Bombay. 

As  met  with  in  commerce,  they  are  black,  J  of  an  inch 
in  length,  oblong,  smooth,  '3-angled,  tapering  towaixls  the 
umbilicus,  which  is  marked  by  a  white  spot ;  one  side  of  the  seed 
is  broader  than  the  other  two,  and  slightly  arched.  The  seeds 
when  moistened  become  immediately  coated  with  a  tenacious, 
opaque,  tasteless,  grey  nmcilage. 

Under  the  name  of  F<franjmi>ihh  or  BiranjnnKhl',  Arabic  fonus 
of  the  Persian  name  PahuHjmiM,  the  nutlets  of  an  unidentified 
labiate  plant  are  importiid  from  Persia. 

They  are  about  y'^  of  an  inch  in  length,  brown,  oblong, 
smooth,  '5-angled,  tai)erjng  towards  the  umbilicus,  which  is 
marked  by  a  white  spot.  When  moistened  they  become  coated 
with  a  tnuisparent  mucilage.     'I  he  taste  is  feebly  pungent. 

The  plant  from  wliich  they  are  said  to  be  obtained  is 
described  by  Persian  medical  writers  as  having  a  ch)ve-like 
odour,  on  which  account  it  is  often  eaUed  Karaitfai-i-buHlahiy 
"garden  clove  "  According  to  Abu  Hiinifeh,  it  is  the  same  as 
the  phint  caUed  by  \\\v  Arabs  Ax,Uni'i'l-fa4u/iU  [^Cahwinflia 
Clinopoilinni,  Henth.,  \\\v  AVihl  Basil).  It  is  considered  to  be 
cephalif,  astringent,  cardiacal,  tonic,  and  carminative. 

COLEUS  AROMATICUS,  In'nfh. 

¥\g.— Wight  III.  />.,  /.  175;  Bot.  Reg.,  i.  1520.  Country 
Borage  (lutg.), 

Hab.  —  Moluccas.  Cultivated  throughout  India  and  Ceylon. 
The  leaves. 

Vpntamhr, — Pathar-chur  (Himh,  Bntg.),  Pan-ova  (Ma}\), 

History,  Uses,  &C.— This  plant,  found  in  every  Indian 
garden,  is  the  (^obiff:  iuoinaiicifs  of  Loureiro,  who  describes  it  as 
resolvent,  tonic  and  cephalic,  and  useful  in  asthma  and  chronic 
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cough;  also  in  epileptic  and  convulsive  nffections.     Roxburgh 
(Fl,  IncL,  iii.,  22)  remarks  that  the  leaves  and  all  parts  of  the 
plant  are  delightfully  fragrant,  they  are  frequently  eaten  with 
bread  and  butter,  also  bruised  and  put  into  country  beer,  cool 
tankards,  &c.,  being  an  excellent  substitute  for  Borage.    Amongst 
the  natives  of  India  the  juice  is  a  domestic  remedy  in  colic  and 
dyspepsia,  and  the  crushed  leaves  are  applied  to  relieve  the  pain 
and  irritation  caused  by  the  sting  of  the  centipede.    The  chopped 
leaves,  made   into  pellets  and  dipped  in  a  paste  made  of  the 
flour  of  the  chickpea,  are  fried  in  butter  and  eaten.     Food  pre- 
pared in  this  manner  is  a  favorite  Indian  dish  and  is  called  *?% 
{bhajen).     Dr.  Wight  speaks  of  the  plant  as  a  powerful  aromatic 
carminative,  given  in  cases  of  colic  in  children,  in  the  treatment 
of  which  the  expresssd  juice  is  prescribed  mixed  with  sugar  or 
other  suitable   vehicle.     In  his  own  practice  he  observed   it  to 
produce  so  decidedly  an   intoxicating  effect  that  the  patient,  a 
European  lady,  who  liad  taken  it  on  native  advice  for  dyspepsia, 
had  to  discontinue  it,  though  otherwise  benefiting  under  its  use. 
The  Rev.  J.  \^n^{Jonrn,  Af/ri-Jlorl,  Soc,  LnL,  1858,  x.,p.  23) 
also   notices  its   intoxicating  properties.     In  the  Did.  Ecou. 
Prod,  of  India,  ii.,  504,  it  is  stated  on  the  authority  of  Dr.  A.  C. 
Mookerjee  that  the  expressed  juice  of  the  leaves  is  considered 
an  anodyne  and  astringent,  and  is  applied  round  the  orbit  in 
cases  of  conjunctivitis.     One  of  us  has  taken  large  doses  of  the 
fresh  juice   of  the  leaves  without  observing  any  intoxicating 
effect,  and  Mr.  J.  G.  Prebble,  who  has  experimented  with  a 
mcem  prepared  from  the  fresh  herb,  informs  us  that  in  large 
and  repeated  doses  it  did  not  produce  the  slightest  intoxicating 
effect,    l^he  succusy  a  sample  of  which  he  has  kindly  supplied, 
had  the  smell  and  taste  of  weak  infusion  of  liquorice  root. 

Description. — The  leaves  of  C.  aromaticU'Sy  which  are 
broad,  ovate-crenated,  and  very  thick,  are  about  3  inches  long, 
and  thickly  studded  with  hairs,  which  on  the  upper-surface  are 
principally  jointed  and  tapering,  but  a  few  are  simple  and 
surmounted  by  a  globular,  transparent,  brilliant  gland  like  a 
minute  dcwdrop.  On  the  under-surface  the  glandular  hairs  are 
most  numerous,  and  give  rise  to  a  frostod  appearance.     The 
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epidermis  is  provided  with  numeroos  simple  gtomata.  The 
venation  is  reticulate,  and  remarkably  prominent  on  the  under- 
surface  of  the  leaf.  A  few  oil  globules  are  met  with  in  the 
parenchyma^  but  the  aroma  is  chiefly  situated  in  the  glandular 
hairs.  Thetasteof  the  leaf  is  at  first  pleasantly  aromaticy  after- 
wards very  pungent;  the  odour  is  agreeable  and  refreshing. 

ANISOCHILUS  CARNOSUS,  WaU. 

Fig.-^Wight  III.,  L  176  b,/.l;  Linn.  Aman.  Acad,  x,,  56, 
t  3 ;  Eheede,  HovL  Mai.  x.,  t.  90. 

Hab. — Western  Himalaya,  Central  and  Southern  India. 
The  leaves  and  essential  oil. 

Vernacular. — Pan-jira  (lliml.),  Kdpdrli,  P4n-jiren  (Ifor.), 
Karppdra-valli  (Tam.),  Roga-chettu,  Omamu-aku  (Tel.),  Cho- 
mara,  Edrkha  {MaL),  Dodda-patri  (Can.). 

History,  Uses,  &C. — Ainslio  states  that  the  fresh  juice 
of  the  leaves  mixed  with  sugar-candy  is  prescribed  by  the  Tamil 
physicians  in  cynanche,  who  also  prepare  with  it,  in  conjunction 
with  the  juices  of  other  herbs  and  gingelly  oil,  a  cooling  lini- 
ment for  the  head.  Dr.  G.  Bidie  [Madras  Quart.  Med.  Journ., 
1862,  Vol.  v.,  p.  269)  describes  it  as  a  mild  stimulant  expec- 
torant.    Its  properties  depend  upon  a  volatile  oil. 

In  the  Licl.  Econ.  Prod,  of  Imlia  it  is  stated  on  the  authority 
of  Surgeon-Major  North  that  the  juice  of  the  leaves  mixed 
with  sugar  and  human  milk  is  a  popular  domestic  remedy  for 
children's  coughs  in  Mysore. 

Description. — Stem  erect,  tetragonal;  leaves  petioled, 
ovate-rounded,  obtuse  crenated,  cordate  at  the  base,  or  rounded, 
thick,  fleshy,  hoary  and  tomentose,  or  villous  on  both  sides ; 
spikes  long  peduncled,  at  length  cyHndric;  floral  leaves  ovate- 
obtuse;  upper  lip  of  calyx  acute,  glabrous,  membranaceous, 
ciliated  on  the  margin ;  lower  lip  truncate,  quite  entire ;  corolla 
bilabiate;  upper  lip  bluntly  3  to  4.clcft,  lower  lip  entire; 
flowers  lilac. 
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LAVANDULA  STOECHAS,  lAnn. 

Fig. — Barrel,  7c.,  i.  301.  Arabian  or  French  Lavender 
(^Eng.),  Sto^chas  Arabique  {Fr.). 

Hab. —  Mediterranean  Coasts  to  Asia  Minor  and  Arabia. 
Tlic  flower  spikes. 

Vernacular. — Dharu  [Hind.),  Ustukhudus  {Ind.  Bazars). 

History,  Uses,  &C. — Dioscorides  states  that  this  plant 
is  called  Stoechas  from  its  growing  on  the  Stocchades,  a  group 
of  islands  on  the  South  Coast  of  Gaul  near  Jlassilia,  now  called 
Isles  d'Hycrcs.  It  is  the  crj  •^  ^^  *  or  (^j^xLm  I  of  Ibn  Sina. 
It  is  much  used  by  Mahometan  physicians,  who  consider  it 
to  be  cephalic,  resolvent,  dcobstruent  and  carminative,  and 
prescribe  it  in  chest  affections  ;  they  also  think  that  it  assists  in 
expelling  bilious  and  phlegmatic  humors.  (Cf .  Dios.  iii.,  28  ; 
raul  2E(j.  vi. ;  PUn,  26,  27.) 

The  author  of  the  Makhzan-el-Adicitja  devotes  a  whole  folio 
page  to  a  description  of  its  properties,  and  especially  enlarges 
upon  its  cephalic  virtues ;  he  concludes  by  saying,  "  In  short 
Ustukhudus  is  the  broom  of  the  brain,  it  sweeps  away  all 
phlegmatic  impurities,  and  removes  obstructions,  strengthening 
its  powers,  expelling  vain  crudities,  and  rarifying  the  intel- 
lect." 

In  Western  India  the  drug  is  best  known,  though  incor- 
rectly, under  the  Portuguese  name  of  Alfazema,*  which  is 
corrupted  by  the  natives  into  Alphajan.  In  European  medicine 
the  flowers  furnish  the  base  of  the  sirop  d^^  Htceclm^  compose, 
and  are  sometimes  distilled  for  the  sake  of  their  essential  oil, 
which  is  known  as  "false  oil  of  Spike,"  the  true  oil  of  Spike 
being  the  produce  of  L»  Spica, 

L.  Stcechas  is  known  in  Spain  as  "Eomero  Santo"  (sacred 
rosemary).  Its  essential  oil  (also  that  of  L,  dentnta)  is  there 
obtained  for  household  use  by  suspending  the  fresh  flowering 

*  Lavandula  vera^  L.  Siachas,  is  called  Rosuiariuho  by  the  Portuguose 
io  Europe. 
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stalks,  flowers  downward,  iii  closed  bottles  aud  expo«ing  them  for 
some  time  in  the  sun's  rays ;  a  mixture  of  water  and  essential 
oil  collects  at  the  bottom,  which  is  used  as  a  haemostatic  and 
for  cleansing  wounds.     (J,  C,  Sofcer,) 

Description. — The  purple  flowers  occur  in  short-stalked 
spikes  and  are  situated  in  the  axils  of  downy,  heart-shaped 
bracts.  The  upper  bracts,  w^hich  are  abortive,  fonn  a  purple 
tuft  at  the  top  of  the  spike.  The  drug  lias  a  camphoraceous 
odour  and  a  hot  bitter  taste.  The  odour  of  the  oil,  which  is  of 
a  reddish-yellow  colour,  recalls  that  of  oil  of  rosemary. 

Chemical  composition, — The  specific  gravity  of  Spiinish  oil 
of  L.  Slcechasi  is  0-942  at  15°  C.  It  boils  between  180^  aud 
245°.    (./.    6\   Saicev,Chem.andDrufj(ji><t,Un,^i).^AM.) 

Commercp. — The  drug  is  largely  imported  from  Euroijc. 
Value,  Rs.  8  per  maund  of  37^  lbs. 

JADEH. 

The  »AA^of  the  Arabian  phJ^siclans  is  generally  considered  to 
be  the  Fuliyiin  (nokiov)  of  the  Greeks;  by  some  supposed  to  be  the 
Poley-Gerraander  [Teucvium  Folium,  Liuu.)  ;  it  is  described  as 
deobstruent,  diuretic,  anthelmintic,  and  tonic.  (Diosc.  iii.,  115; 
Plin.,  21 ,  60,  84. )  Dumolin,  however,  maintains  the  noXiov  of  the 
Greeks  and  the  PoHum  of  Pliny  to  be  Smitolina  chamfrn/pat^^sm, 
the* ''Lavender  Cotton"  of  our  gardens.  Ibn  Sina  describes 
Jadeh  as  ^^^  ci^g^y,  "a  kind  of  womiseed.''  Persian  writers 
on  Materia  Medica  give  Oul-i-urba  and  Amberlmi  as  its 
synonyms. 

Dr.  Jayakar,  Civil  Surgeon  at  Muscat,  and  a  distinguished 
Arabic  scholar,  forwarded  to  one  of  us  in  1885  a  plant  growing 
on  the  hills  near  that  town  which  is  called  Jadeh,  and  also  a 
specimen  of  the  Jadeh  of  the  Muscat  shops  which  comes  from 
Bandar  Abbas.  Both  of  Dr.  Jayakar's  specimens  are  woody, 
labiate  plants,  with  linear  leaves  and  terminal  crowded  spikes  of 
flowers,  both  are  densely  covered  with  a  cotton-like  down,  more 
especially  the  Persian  specimen.     The  two  plants  are  evidently 
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ver}'  closely  related  ;  they  are  used  in  febrile  a£Fections  by  the 
Arabs,  one  ounce  being  steeped  in  cold  water  all  night,  and 
the  infusion  strained  and  taken  in  the  morning.  In  infantile 
fevers  the  body  is  fumigated  with  the  drug. 

The  specimens  were  forwarded  to  Kew,  but  have  not,  as  far  as 
we  know,  been  identified.  The  Bander  Abbas  Jadeh,  as  sold  in 
the  shops,  consists  of  the  flowers  mixed  with  a  few  leaves  and 
stems.  The  flowers  are  about  -^^  of  an  inch  long,  and  only 
protrude  a  little  from  the  cottony  calyx ;  they  are  permanent 
and  firmly  attached  to  the  seeds,  which  are  black,  rugose,  and 
somewhat  kidney-shaped.  The  odour  of  the  drug  somewhat 
resembles  that  of  wormsecd,  while  that  of  the  Arabian  plant  is 
more  like  lavender. 

POGOSTEMON  PARVIFLORUS,  Bent/,. 

Syn. — -P.  purpuncau/is,  Dalz.  in  Hook.  Kew  Jount.  ii.,  33G. 

Hab.  — Sub- tropical  Himalaya,  Deccan  Peninsula.  The  root 
and  leaves. 

Vt^rnacular. — Pan  gala,  Phaugala  (Mar.). 

History,  Uses,  &C. — This  plant  hardly  differs  from 
V,  piupuraiswnSt  and  is  very  closely  related  to  P -  pledranthoidefi, 
P.  ijlaber,  and  the  variety  sffavi-s  of  P.  Patchouli.  It  does  not 
appear  to  be  mentioned  by  Sanskrit  medical  writers,  but  tlio 
root  has  a  popular  reputation  as  a  styptic.  In  the  Ratnagiri 
District  of  Western  India,  the  root  has  long  been  in  use 
amongst  the  natives  as  a  secret  remedy  for  the  bite  of  the 
PhiSrsa  snake,  and  in  February  1871,  Mr.  H,  B.  Boswell,  the 
Collector,  addressed  the  Civil  Surgeon  in  the  following  terms : — - 
'*  I  have  the  honor  to  send  you  a  specimen  of  a  root  which 
I  have  reason  to  believe  to  be  a  cure  for  the  bite  of  the  Phiirsa 
snake,  and  I  shall  feel  very  much  obliged  to  you  if  you  can  in 
any  way  ascertain  its  medicinal  properties  and  its  effect  on  any 
one  so  bitten. 

"  It  is  said  to  stop  all  the  after  ill-effects  of  this  poisonous 
bite,  which  is  more  than  Liquor  Ajnmonite  will,    I  believe. 
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often  do.  The  patient  is  to  eat  as  much  of  it,  after  it  has  been 
washed,  as  would  make  in  bulk  the  size  of  the  first  joint  of  one's 
first  finger.  This  he  is  to  do  three  times  a  day  for  seyen  days. 
It  is  also  to  be  applied  externally  to  the  wound.  I  cannot^  of 
course,  vouch  for  the  truth  of  this,  or  the  efficacy  of  the  cure,  but 
one  of  my  sepoys,  who  was  bitten  by  a  Phdrsa  a  week  ago,  has 
been  doctored  by  the  Patel  (village  headman)  of  this  place,  in 
this  manner,  and  is  now  apparently  well.  The  Pafel  after  much 
persuasion  has  shown  me  the  root  and  the  plant,  one  I  know 
well,  but  the  name  of  which  I  am  not  at  liberty  at  present  to 
mention.     lie  also  assures  me  that  this  is  all  he  uses." 

The  plant  was  forwarded  in  April  1871  to  the  Chemical 
Analyser  to  Government,  who  identified  it  as  a  species  of 
Penllu,  and  expressed  an  opinion  that  it  was  highly  improbable 
that  a  plant  belonging  to  the  LabiatoB  would  prove  to  be  a 
specific  for  snake-poisoning,  and  suggested  that  some  trustworthy 
evidence  of  its  value  should  be  obtained  before  he  undertook  an 
analysis.  In  June  of  the  same  year.  Dr.  C.  Joynt,  the  Civil 
Surgeon,  reported  the  following  case: — "A  sepoy,  aged  27,  was 
admitted  on  the  night  of  the  29th ;  Liquor  AmmoniaB  was  applied 
to  the  wound  after  incising ;  next  morning  there  was  ha3morrhage 
from  the  wound,  and  also  free  hicraorrhage  from  the  gums  and 
tongue,  the  blood  escaping  had  a  bright  arterial  hue.  A 
scruple  of  the  root  was  ordered  three  times  a  day.  The  first  dose 
decidedly  relieved  the  vei-tigo  which  he  comj)lained  of,  and 
next  day  there  was  a  marked  diminution  in  the  htcmorrhago 
f i-om  gums  and  tongue,  which  entirely  ceased  on  the  fourth  day. 
No  other  medicine  was  given.**  Dr.  Joynt  remarked: — "The 
employment  of  the  root  in  this  case  appears  to  have  beeu 
singularly  beneficial,  and  to  deserve  further  investigation/* 

Unfortunately,  Dr.  Joynt  left  Rainagiri  shortly  afterwards 
and  was  unable  to  continue  his  investigations.  In  the  Annual 
Report  of  the  Ratnagiri  Police  Ilospittl  for' the  year  1873-74, 
the  following  remarks  by  Dr.  E.  II.  R.  Langley,  the  Civil 
Surgeon,  occur: — "Snake-bites  furnished  two  cases;  those 
injuries  were  caused  by  snakes  called  'Phdrsa' by  the  natives 
(Ecfm  cariifdta  of  ophioloi^isls).     A  rapid  euro  was  eJleett'cl  by 
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the  internal  administration,  together  with  local  application  of 
the  root  of  a  shrub,  *the  Pogostemon  purptiricaulk,^  very  common 
all  over  the  Concan."  In  1874  Dr.  Langley  made  the  follow- 
ing report  to  the  Deputy  Surgeon-General : — "  Thirteen  cases 
arising  from  the  bites  of  poisonous  snakes  were  treated  in  the 
Civil  Hospital,  Ratnagiri.  The  only  remedy  used  was  the 
pounded  root  of  a  plant  called  Pang  la,  the  ^  Pogostemon  purpuri- 
caulis of  botanists';  the  root  of  this  plant  is  given  internally  as 
well  as  applied  as  a  paste  locally  ;  all  these  cases  did  well,  and 
were  discharged  from  two  to  four  days  after  admission." 

In  1884  Dr.  H.  McCalman,  Civil  Surgeon,  Ratnagiri,  for- 
warded a  communication,  "O/i  the  treatrthent  of  PJworsa  bite  by 
Pangh  root  tcith  Ulmtrative  casp,^'  to  the  Bombay  Medical  and 
Physical  Society,from  which  wo  extract  the  following  remarks: — 
**  The  Eckts  carinataf  a  viperine  snake,  is  very  common  in  the 
liatnagiri  District,  Fayrer  describes  it  as  fierce,  active  and 
aggressive,  always  on  the  defensive,  and  ready  to  attack.  The 
bite  is  eventually  highly  dangerous,  although  the  symptoms  may 
be  slow  in  developing.  In  fatal  cases  death  usually  occurs  in 
from  4  to  6  days,  and  is  preceded  by  giddiness,  great  lethargy 
and  depression,  hemorrhagic  discharges,  albuminuria,  and 
occasionally  lockjaw,"  ♦  ♦  » 

*'Pangla  root,  chewed  in  a  fresh  state,  has  been  used  for  some 
years  by  Drs.  Joynt,  Langley,  Barker  and  myself  in  the  treat- 
ment of  Phoorsa  bite,  and  with  invariable  success." 

The  following  is  Dr.  McCalman's  illustrative  case  : — Rowjee 
Balsawant,  Hindoo,  police  constable,  aged  45,  was  admitted 
to  hospital  on  the  14th  June  1884,  at  6  a.m.  An  hour 
previously  he  was  bitten  on  the  dorsum  of  the  foot  by  a 
Pboorsa  snake,  afterwards  recognized  and  killed.  He  was  im- 
mediately given  Pangla  to  chew,  and  a  poultice  of  the  leaves 
applied  locally.  At  9  a.m.  there  was  much  pain  in  the  part, 
oedematous  swelling  of  the  foot  and  ankle,  extending  half-way 
up  the  leg,  giddiness,  a  feeling  of  great  depression,  and  ha)mor- 
rhage  (dark-coloured)  from  the  gums,  under  surface  of  the 
tongue  and  buccal  mucous  membrane  generally.  The  blood 
expectorated  did  not  coagulate.  This  bleeding  had  begun  at 
III.— IS 
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6  A.M.,  an  hour  after  the  man  had  been  bitten.  Pulse  72,  tem- 
perature 98°  F.,  no  dyspnoea.  Finding  the  hcemorrhage  un- 
checked by  the  remedy,  some  perfectly  fresh  root  just  dug  up  was 
substituted  for  that  first  given.     The  effect  was  soon  apparent. 

At  2  P.M.,  giddiness  less,  pulse  78,  temperature  99®, 
expression  tranquil,  urine  dark-coloured,  depositing  a  slight 
flocculent  sediment,  reaction  acid,  sp.  gr.  1012,  albumen  to  a 
considerable  extent.     Pain  of  the  foot  less. 

6  P.M.,  bleeding  from  the  mouth  practically  stopped,  giddiness 
increased,  pulse  72,  temperature  99°'4.  Urine  shows  blood 
corpuscules  under  the  microscope. 

15th. — No  haemorrhage  from  the  mouth ;  urine  contains  a 
considerable  quantity  of  blood ;  vertigo  less.  Swelling  of  limb 
less.     Pulse  as  yesterday  and  of  fair  volume. 

16th. — No  haemorrhage  whatever.  No  giddiness.  Urine 
pale,  no  sediment,  no  albmnen,  sp.  gr.  1008.  Pulse  66.  Stiffness 
of  foot,  but  no  real  pain. 

17th. — Swelling  rapidly  disappearing.  No  head  symptoms. 
Urine  very  pale  and  plentiful,  sp.  gr.  1004. 

18th. — Pangla  omitted.  Jlis  convalescence  was  uninterrupt- 
ed, and  he  left  the  hospital  on  the  22nd  perfectly  well. 

Dr.  McCalman  remarks : — "  I  do  not  pretend  to  explain  the 
action  of  Pangla ;  that  the  remedy  acts  generally  and  physiolo- 
gicidly  is  apparent  from  the  early  drying  up  of  remote  haemor- 
rhages (^.z/.,  bleeding  from  the  urinary  tract)  and  the  relief  of 
cerebral  symptoms,  effects  due  to  a  restoration  of  the  natural 
state  of  the  blood,  and,  through  it,  of  the  nervous  centres.  The 
drug  may  also  stimulate  organs  conccirned  in  the  elimination  of 
the  poison.  The  subject  is  one  which  calls  for  further  careful 
experimental  research.'* 

Through  the  courtesy  of  Surgeon-General  Pinkerton  we  have 
been  supplied  with  further  extracts  from  the  records  of  the 
Ratnagiri  Civil  Hospital,  which  show  that  Pangla  root  is  still 
used  with  the  same  success  in  the  treatment  of  Phursa  bite. 
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Only  one  fatal  case  is  recorded,  and  in  that  the  remedy  was 
administered  in  the  form  of  tincture  instead  of  in  the  usual 
manner. 

Mr.  G.  TV.  Vidal,  C.S.,  in  a  letter  to  the  Bombay  Gazette, 
dated  January  30th,  1890,  states  that  the  bite  of  the  Phfirsa  snake 
is  apparently  fatal  in  about  20  per  cent,  of  cases,  and  the  action 
of  the  poison  is  slow.  He  says:  "In  collecting  materials  for  an 
account  of  the  snakes  of  Ratnagiri  for  the  Bombay  Gazetteer, 
I  found  (in  1878)  records  of  62  fatal  cases  treated  at  the  Civil 
Hospital.  These  cases  showed  that  death  occurred  on  an  aver- 
age in  four  and  a  half  days,  though  in  some  instances  patients 
had  lingered  up  to  twenty  days."  In  1855-56  Dr.  Imlach,  then 
Civil  Surgeon  of  Shikarpur,  in  a  description  of  the  *Kapar* 
(Echis  carinata),  published  in  the  Transaetiom  of  the  Bombay 
Medical  and  Physical  Society  (Vol.  iii..  New  Series,  p.  80),  wrote 
that  "  a  reference  to  police  returns  will  show  that  in  by  far  the 
majority  of  cases  serious  injury  and  death  have  been  caused  by 
the  bite  of  this  species."  In  an  article  upon  the  "Venomous 
Snakes  of  North  Canara"  (Journ.  Nat.  Hist.  Soc,  Bombay, 
Vol.  v.,  No.  1,  p.  69 ) ,  Mr.  Vidal  says :— "  There  is  indeed  no  doubt 
that  the  Echis  is  a  far  more  potent  factor  than  any  other  venomous 
snake  in  swelling  the  mortality  of  the  Bombay  Presidency,  and 
it  is  important  that  this  fact  should  be  more  generally  known 
and  recognised  than  it  has  been  hitherto.  It  is,  of  course, 
impossible  to  show  the  exact  percentage  of  the  deaths  from 
snake-bite  for  which  the  Echis  is  responsible.  In  the  returns  no 
attempt  is  made  to  discriminate  the  species  to  which  the  recorded 
deaths  are  attributable,  and  little  if  any  reliance  could  be  placed 
in  the  statistics,  even  if  such  an  attempt  were  made.  But  the 
conclusion  stated  above  may,  I  think,  be  fairly  drawn  from  the 
fact,  which  is  very  clear^from  the  returns  in  their  present  shape, 
that  in  all  those  districts,  where  the  Echis  is  known  to  abound, 
the  average  mortality  from  the  snake-bite  is  markedly  high, 
while  conversely,  the  mortality  is  insignificant  in  other  dis- 
tricts where  the  Echis  is  either  rare  or  absent.  The  following 
table,  which  I  have  compiled  with  some  care  and  labour  from 
the  official  returns  for  the  eight  years,  1878—85^  shows  the 
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population,  the  actual  average  mortality,  and  the  mortality  per 
mille  of  each  district  in  the  Bombay  Presidency  :— 


District. 


I    Average 
Population      actual 

by        I  mortality 
Census  of  from  snake- 
1881.      I  bite.  1878 
I   toI8S5. 


Average 

mortality 

per  fliii/e, 

1878  to 

1886. 


Hydrabad 

Thar  and  Parkar 

Karachi 

Batnagiri  

Thana 

Panch  Mahals   

Shikarpur 

Surat «*.< 

Kaira  f^ < 

Broach  

Upper  Sind  Frontier 

Kolaba < 

Ahmedabad    

Sattara 

Kanara < 

Belgaum < 

Poona 

Dharwar 

Khandeish 

Bijapar  

Nasik 

Ahmednagar 

Sbolapur 


754,624 
203.344 
478,688 
997,090 
908,548 
255,479 
862,986 
614,198 
804,800 
326,930 
124,181 
381,649 
856,824 

1,062,350 
421,840 
864,014 
900,621 
882,907 

1,237.231 
638,493 
781,206 
751,228 
682,487 


0-247 

0-239 

0182 

0165 

0119 

0119 

0085 

0-067 

00686 

0  0584 

0053 

0052 

0046 

0038 

0-037 

0034 

0-020 

0019 

0018 

0017 

00138 

00137 

0  008 


Thus  three  Sind  districts  and  Ratnagiri,  in  all  of  which  the 
Echis  swarms  in  suitable  localities,  stand  well  at  the  top  of  the 
Kst  with  an  average  mortality,  taking  the  four  districts  together 
of  '205  per  1,000.  On  the  other  hand,  in  the  last  four  districts 
on  the  list,  m.,  Bijapur,  Nasik,  Ahmednagar  and  Sholapur, 
the  combined  average  mortality  per  mille  is  only  '0118.  In 
other  words  only  one  man  dies  of  snake-bite  in  about  100,000 
in  these  Deccan  districts,  while  in  the  ^c^/s-ridden  tracts  one 
man  dies  in  every  5,000.  Daboias  and  kraits  are  probably 
nowhere  so  common  in  Western  India  as  to  have  much  appre- 
ciable effect  on  the  mortality.  But  cobras  are  quite  as  common, 
I  believe,  in  these  Deccan  districts  as  they  are  in  Batnagiri  or 
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Sind.  This  shows,  I  think,  pretty  conclusively  that  the  Echis 
— and  not  the  cobra,  or  any  other  venomous  snake — is  chiefly 
responsible  for  deaths  from  snake-bite  in  Bombay." 

The  fresh  leaves  of  P.  partifloru^  have  a  pungent  taste,  and 
when  bruised  are  in  general  use  in  the  Concan  as  a  cataplasm 
to  clean  wounds  and  sores,  and  to  stimulate  healthy  granulation . 

Description. — A  stout,  erect,  branched  shrubby  plant  ; 
glabrous,  pubescent,  or  scaberulous.  Leaves  long-petioled,  ovate 
or  ovate-lanceolate,  singly  or  doubly  crenate-toothed  or  serrate, 
base  coneate,  whorls  subglobose,  in  dense  cylindric  or  one-sided 
softly  hairy  spikes,  bracts  elliptic-ovate,  exceeding  the  hirsute 
calyx,  calyx-teeth  short,  triangular-lanceolate,  ciliate.  Nutlets 
-very  small,  black,  shining.  The  whole  plant  has  a  strong  black 
currant  odour.  Roots  woody,  knotted;  bark  light  brown, 
scabrous,  with  an  aromatic  odour  like  that  of  the  plant,  and  a 
pungent  taste,  benumbing  the  tongue  and  palate  when  chewed. 

Chemical  composUwn. — The  most  interesting  principle  detected 
in  the  plant  was  an  alkaloid.  After  repeated  purification  it 
was  left  as  a  yellow  varnish  with  slightly  bitter  and  mouse-like 
flavour.  It -was  more  soluble  in  chloroform  than  in  ether. 
Ko  special  colour  reactions  were  noted.  We  also  detected  the 
presence  of  trimethylamine,  and  a  volatile  principle  with  a 
cedar- wood  odour.  Resinous  principles  were  also  present,  with 
astringent  matter.  We  provisionally  call  the  alkaloid  Pogoste- 
fnonine. 

MENTHA    SYLVESTRIS,  Linn. 

Fig, — Beichb.  Ic.  Fl.  Gemi.,  t.  82;  Eng.  Bot.  686.  Wild 
Mint  {Eng.\  Menthe  sauvage  [FrJ], 

Hab. — Temperate  W.  Himalaya,  Persia.     The  herb. 

F<?r«flk?t(^r.— -Pudlna  or  Pddina  {Hind,,  Tarn,,  Beng.,  Ouz,% 
Chetni-maragu  (Caw.),  Vatalau,  Pudina  {Mar,). 

History,  Uses,  &C. — A  fragrant  plant  named  M»»^a  or 
l»*»^»?,  in  Latin  Mintha  or  Mentha,  was  known  to  the  Greeks  and 
Romans  \jriieophr,/n.,  4;  P/m.,  19,  47;  20,  53),  which  was 
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probably  a  kind  of  mint.  According  to  Pliny,  the  name  of  this 
plant  was  afterwards  changed  to  4^vo<r/iov  on  account  of  the 
sweetness  of  its  smell.  It  was  used  as  an  ingredient  in  sauces 
and  for  medicinal  purposes ;  it  is  impossible  to  determine  with 
certainty  which  species  of  mint  was  used  by  the  ancients,  but  it 
is  generally  supposed  to  have  been  M.  sativay  Linn. 

Ovid  tells  us  that  Myntha  was  a  nymph  beloved  of  Pluto, 
who  was  turned  into  a  plant  by  Proserpine  out  of  jealousy. 
]>e  Gubernatis  (Mf/th.  dca  Plant,  ii.,  226)  says: — "Les  Frau9ais 
Tappellent  Mcnthe  de  Nostre  Datiie,  les  Allemands  Umer  Frauen 
Milntz,  Pietro  de  Crescenzi,  Herba  safictw  Mariw,  Dans  la  Na^ 
turale  et  generale  Historia  d<2W  Indie  Occidentali  (Ramusio)  on 
lit:  **Jj  herba  buona,  che  in  alcune  parti  chiamano  herba 
$antay  e  in  molto  altre  menta."  Dans  les  Allegories  d'Azz  Uddin, 
traduit  par  Garcin  de  Tassy,  la  menthe  serable  jouer,  au 
contraire,  un  assez  vilain  role.  Le  basilic  en  parle  ainsi  au  jasmin : 
**Tu  auras  peut-fitre  entendu  dire  qu'il  existe  un  d^lateur  (la 
menthe)  parmi  les  Stres  de  mon  especo ;  mais,  je  t'en  prie,  nelui 
fais  pas  de  reproches ;  il  no  rdpand  quo  sa  propreodeur;  il  ne  di- 
vulgue  qu'un  secret  qui  le  regarde ;  il  ne  d^voile  enfin  que  ce  qu'il 
pent  dccouvrir."  Quelle  allusion  peut  contenir  cette  allegoric  ? 
Est-il  possible  que  la  vieille  Equivoque  latine  entro  les  mots 
mentha  et  mentula  se  soit  r^petfie  dans  une  langue  orientalo?  * 
Quant  a  la  premiere,  elle  est  certaine,  et  les  poetes  poma- 
graphiques  italiens  en  ont  bien  abus^.  II  faut  sans  doute  en- 
core songer  a  cette  dtjuivoque,  pour  comprendre  Torigine  de  la 
superstition  Sicilienne  de  Caltavuturo,  dans  la  province  de  Pa- 
lermo ;  on  y  croit  que  si  la  femme  dans  ses  mois  s'approche  de  la 
menthe,  la  plante  p^rira ;  autrefois,  au  lieu  de  nienta,  on  enteu- 
dait  probablement  mentula :  d'oi  la  croyance  qui,  autrement, 
serait  inintelligible, 

Apul^e,  De  Virtutibm  Herbarum,  indique  le  rite  qu'il  faut 
suivre  pour  cueillir  la  menthe :  "  Lege  earn  mense  Augusto,  mane 
prime  priusquam  sol  exeat,  mimdus,  ad  onmia  sic  dicens :  Te 
precor,  herba  hedf/osnws,  per  eum  qui  nasci  te  jussit,  venias  ad  me 

*  Immovero  sic  est,  ^xaJ  idem  talet. 
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hilaris  cum  tuis  virtutibus  et  effectu  tao,  et  ea  mihi  pnestes  quao 
fide  a  te  posco.'* 

Mint  does  not  appear  to  be  mentioned  by  Sanskrit  medical 
writers.  In  Arabic  j^Ai  {naanaa)  and  <>5^  {habak)  are 
general  names  for  the  mints,  but  they  are  best  known  as  Fuda- 
naj ,  the  Arabic  form  of  the  Persian  word  Pudina  or  Pudang. 
The  author  of  the  Makhzan  describes  three  kinds  of  Fddanaj, 
wild,  mountain,  and  water  mint ;  the  latter,  he  says,  is  the  Cala- 
mintha  of  the  Greeks.  Mountain  mint  is  described  as  having 
hoary  leaves,  but  it  is  impossible  from  his  description  to  form 
any  opinion  as  to  the  exact  species  to  which  he  refers.  The 
mints  are  considered  to  be  hot  and  dry,  and  are  prescribed  in 
dyspeptic  affections,  fluxes,  and  dropsy.  Different  kinds  of 
mint  are  much  cultivated  in  Indian  gardens,  and  are  used  as 
domestic  remedies  on  account  of  their  stimulant  and  carminative 
properties.  They  are  often  made  into  a  medicinal  chutney^ 
which  is  eaten  to  remove  a  bad  taste  in  the  mouth  in  febrile 
conditions  of  the  body,  e,g,,  Pddina,  kharik  (dry  dates),  black 
pepper,  rock  salt,  raisins,  and  cumin  in  equal  proportions  are 
rubbed  into  a  chutney  with  limejuice. 

In  colic,  mint  juice  indth  a  little  black  pepper  and  honey  is 
given. 

Description. — 3f.  syhcstris  has  leaves  broadly  or  narrowly 
oblong,  obovate  or  lanceolate  subacute,  serrate,  hoary  beneath, 
whorls  in  terminal  spikes,  calyx-teeth  triangular  or  lanceolate, 
corolla  hairy,  glabrous  within.  Nutlets  usually  pale,  smooth, 
sometimes  brown  and  delicately  reticulate.  (FL  Bi\  Ind.) 

The  plant  varies  much  in  size  and  habit.  Aitchison  observed 
it  in  Biluchistan  in  beds  of  streams  amongst  tamarisk  shrubs, 
growing  nearly  seven  feet  high  and  forming  large  clumps. 
Another  variety  was  collected  by  him  on  the  Harirud  valley. 

Mentha  riridis  (spear-mint),  M. piperita  and  M,  incana  (pep- 
permint), M.  satiruy  and  M.  aquatica,  occur  in  Indian  gardens, 
and  as  escapes.  M.  arcenm  is  a  native  of  the  "Western 
Himalaya. 
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Chemical  compositmu — The  most  important  constituent  is  the 
volatile  oil,  which  has  the  same  composition  as  oil  of  peppermint, 
but  differs  from  it  in  odour  and  flavour  (see  p.  107). 

The  plant  contains  a  little  tannin. 

Commerce. — The  dried  plant  of  M.  st/lcestris  is  a  regular 
article  of  import  from  Persia  into  Bombay.  Value  about 
2  annas  per  lb. 

MENTHA    ARVENSIS,  Linn,  var.  piperaacem. 

Hab. — China  and  Japan.  The  essential  oil,  and  Menthol 
or  Peppermint  camphor. 

Vernacular,— HYiQ  oil. — Lin-tsao  {Chin,),  Hakano  Abura 
{Japan),  Pddine-ka-t6l  or  atar  {Hind.,  Beng,),  Vatalau- 
cha-t^l  (Mar.),  Phudino-nu-t^l  {Gnz.),  Pudina  attar  or  tailam 
{Tarn.),  Pudina-attaru  or  tailamu  (Tel,),  Pudina- attar  or 
yanne  (Can.).  Menthol. — Po-ho-yo  (Chin,),  Ilatsca  (Japan), 
Pudine-ke-  phill  {Ind,  Bazars). 

History,  Uses,  &C. — Peppermint  was  in  use  in 
China  and  Japan  at  least  2,000  years  ago.  The  Fudanaj- 
el-tays,  ^'iTentha  hircina,"  of  Ibn  Sina  appears  to  have  been 
peppermint ;  he  describes  it  as  a  very  efficacious  kind  of  mint 
and  a  good  diuretic.  Ilaji  Zein  el-attar  (1368)  mentions  a 
kind  of  mint  called  Filfilmdn,  i.e.,  **  having  the  qualities  of 
pepper,'*  also  known  as  Pudineh-i-kohi  or  **hill  mint."  Both 
the  Arabs  and  Persians  appear  to  have  been  well  acquainted  with 
the  value  of  this  mint  in  neuralgic  affections.  It  is  interesting 
to  observe  that  in  Hull's  BnY?^A/'7{?re/,  Manchester,  1799,  pepper- 
mint is  named  Mentha  hircina.  Peppermint  is  not  mentioned  by 
Sanskrit  writers  on  J/(7/^r/a  Medica.  From  the  Pharmaeographi a 
we  learn  that  peper-mint  was  first  observed  by  Dr.  Ealcs  and 
communicated  to  Ray,  who  noticed  it  in  his  Sgnopsis  in  1696, 
Dale,  in  1705,  states  in  his  Pharmacologice  Supj^lementum  that  it 
is  esteemed  a  specific  in  renal  and  vesical  calculus ;  and  Ray,  in 
the  third  edition  of  his  Synopsis,  declares  it  superior  to  all  other 
mints  as  a  remedy  for  weakness  of  the  stomach  and  for  diarrhoea. 


Digitized  by  LjOOQ IC 


LABI  AT JE.  105 

Upon  the  Continent  of  Europe  peppermint  became  practically 
known  about  the  latter  end  of  the  last  century  [op,  cit,^  2nd  ed,, 
p.  481).  Peppermint  camphor  was  first  described  by  Gmelin  in 
1829,  who  obtained  it  from  the  European  plant.  Pereira  and 
Guibourt  notice  the  menthol  of  China,  and  in  1862  a  memoir 
on  crystallized  oil  of  peppermint  from  Japan  was  presented  to 
the  Chemical  Society  by  Oppenheim,  who  speaks  of  it  as 
coming  to  Europe  in  earthenware  jars,  and  often  adulterated 
with  sulphate  of  magnesium  to  the  extent  of  10  to  20  per  cent 
This,  however,  was  not  the  case  with  a  sample  examined  by  Moss 
and  also  by  G.  H.  Beckett  and  C.  R,  Alder  Wright  in  1874. 
When  first  brought  to  Europe  it  was  used  as  a  remedy  for  head- 
ache and  neuralgia,  and  was  known  in  France  as  Gouttea 
Japonaises.  In  1879  Mr.  Archibald  Duncan,  a  student  of  the 
University  of  Edinburgh,  drew  attention  in  the  Laticct  to  its 
value  as  an  antiseptic.  Dr.  A.  Rosenberg  {Lancet^  1885)  recom- 
mended an  alcoholic  or  ethereal  solution  as  a  local  anaesthetic 
in  affections  of  the  nose,  pharynx,  and  larynx.  The  use  of 
menthol  for  these  purpases  has  now  become  general  in  Europe 
and  America.  Dr.  Lahnstein  (Therap.  Monatsh.,  1890,  No.  5) 
has  used  menthol  with  striking  success  against  vomiting  in  a 
child  with  traumatic  peritonitis  where  opium  and  moi-phine 
bad  failed. 

Dr.  Drews  (Therap.  Monatsh.,  18P0,  No.  7)  has  conditionally 
confirmed  the  communications  of  Gottschalk  and  Weiss  con- 
cerning its  value  in  obstinate  vomiting  of  pregnancy. 

Dr.  Bronner  of  Bradford  reported  at  the  62nd  meeting  of 
German  Scientists  and  Physicians  in  Heidelburg  on  the  success 
obtained  by  him  with  menthol  (a  few  drops  of  a  20  per  cent, 
solution  in  olive  oil  poured  on  pieces  of  pumice  stone)  in 
obstinate  swelling  of  the  tubes  as  well  as  in  some  cases  of 
sclerosis.     [Therap,  Monatsh,,  1890,  No.  8.) 

Dr.    Jones   (Deutsch.  Apoth-Zeit,,  1890,  p.   143)  has   used 

menthol  successfully  in  20  per  cent,    alcoholic   solution  for 

inhalation   in  asthmatic  cases.     Lastly,   the   success  obtained 

with     menthol     against      diphtheria     must    be      mentioned. 

III.— U 
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Dr.  Hermann  Wolff  (Therop.  Mannish.,  1890,  No.  9^)  ha« 
exhaustively  reperted  on  his  experience  of  two  years  with  the 
treatment.  In  India  it  k  chiefly  used  as  a  stimulant  carmina- 
tive by  vegetarians  in  the  same  manner  as  the  essential 
oil  of  peppermint,  which  is  largely  imported  from  China 
and  Japan.  One  of  us  has  found  a  large  rectal  injection  of 
essence  of  peppermint  in  warm  water  afford  inarked  relief  ia 
renal  colic. 

Description. — Chinese  oil  of  peppermint  is  generally 
high  coloured  and  very  pungent,  with  a  bitter  after-taste.  It 
is  now  often  deprived  of  its  menthol,  but  still  appears  to  be  un- 
able to  compete  with  the  Japanese  oil  which  has  nearly  driven 
it  from  the  Indian  market.  The  menthol  of  China  and  Japaa 
occurs  in  long  hexagonal  crystals,  resembling  sulphate  of  mag- 
nesium, which  contain  much  water.  E.  B.  Kyle  {Amer,  JourtL 
of  Pharm,,  1885)  mentions  the  following  among  the  properties 
of  menthol.  When  thrown  upon  water,  currents  are  produced  to 
and  from  the  dissolving  crystals.  Menthol  liquifies  with  chloral, 
thymol,  and  camphor ;  and  this  action  is  particularly  noticeable 
with  thymol,  crystals  of  the  two  substances  placed  in  contact 
being  in  a  few  minutes  transformed  into  a  thick  oily  liquid. 
On  gently  heating  a  mixture  of  1  drachm  of  the  aqueous  solu- 
tion of  menthol  with  half  a  drachm  of  a  solution  of  1  grain  of 
iodine  and  5  grains  of  potassium  iodide  in  two  drachms  of  water, 
with  a  small  quantity  of  potash  solution,  the  characteristic  odour 
of  iodoform  is  developed.  The  aqueous  solution  is  not  affected 
by  ferric  chloride  or  bromine  water,  but  yields  a  slight  turbidity 
with  chlorine  water.  One  grain  of  menthol  yields,  with  120 
drops  of  sulphuric  acid,  a  brownish  red  liquid  of  a  very  dis- 
agreeable odour,  and  on  the  addition  of  a  little  potassium  bichro- 
mate becomes  chrome  green,  the  colour  remaining  unaltered 
for  several  weeks.  Menthol  slightly  warmed  with  nitric  add 
yields  a  thick,  wine-coloured,  oily  liquid,  and  at  a  higher 
heat  red  fumes  are  given  off ;  on  neutralizing  now  with  ammonia, 
a  precipitate  is  observed  which  is  soluble  in  alcohol,  and  the 
solution  when  evaporated  yields  an  indistinctly  crystalline 
mass. 
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Tte  oil  of  !U\  aroemis;  var.  pipcrascens,  distilled  from  the  fresh 
plant,  grown  at  Mit)cham,  by  Moss  had  a  decided  yellow  colour, 
and  a  sp,  gr.  of  -9107  at  6*^^  F.  With  the  barometer  at  30  in. 
k  boUed  at  402°  R 

The  sp,  gr.  of  the  oil  after  determining  the  boiling  point, 
was  found  to  be  -QllT  at  62°  F. 

Other  specimens  of  oil  distilled  in  England  from  the  dry  im- 
ported herb,  were  found  by  Moss  to  be  different  in  appearance 
wh4  physical  properties  from  that  distilled  by  him.  One 
labelled  •*  non-rect."  was  distinctly  green,  and  had  a  sp.  gr.  of 
*9167  at  62°F, ;  a  second,  labelled  *'  rect.,"  was  pale  in  colour,  with 
a  faint  green  tinge*,  and  had  a  sp*  gr.  of  9098^.  The  sp.  gr,  of 
these  oils  confirm  Todd's  generalization  that  pure  oils  fall 
between  -908*  and  •9']7.  (PAam.  Jo»rn,,  p-.  446,  1886.)  None  of 
the  three  oils  gave  any  coloration  when  subjected  to  the  test 
given  in  Todd's  paper  above  mentioned.  It  consists  in  adding 
©ne  drop  of  oil  to  a  nuxture  of  25^  drops  of  alcohol  with  one  drop 
of  nitric  acid,  sp.  gr.  1*2.  With  the  oil  of  M.  piperita  a 
permanent  blue  or  bluish-green  colour  is  developed. 

Chemical  composition. — Oil  of  peppermint  owes  its  peculiar 
odour  to  menthol  (mint  camphor,  mint  stearopten),  C^^H^^O, 
which  is  chiefly  contained  in  the  last  portions  obtained  on  sub- 
jecting the  oil  to  fractional  distillation.  It  forms  colourless 
prisms  which  fuse  at  42^0,  and  boil  at  212^0.  Distilled 
with  phosphoric  anhydride,  it  yields  mcnfkene  C*^H^^,  which 
is  a  colourless  liquid  of  an  agi'eeable  odour.  According  to 
Moriga  (1881),  oil  of  peppermint  contains  probably  also  an 
oil  of  the  formula  C^^H'^0,  which  may  be  prepared  from 
menthol  by  oxidation  with  potassium  bichromate;  but  by 
treatment  with  fuming  nitric  acid  menthol  yields  at  first  an 
expioaive  oil,  afterward  crystals  of  an  acid  (C^II^O^)'^H^O, 
melting  at  97^C. ;  this  compound  is  not  identical  with  pyro- 
tartaric  acid,  with  which  it  agrees  in  composition.  A  compound 
isomeric  with  borneol  had  been  found  by  Beckett  and  Wright 
(1876)  in  the  liquid  portion  of  Japanese  peppermint  oil,  but, 
according  to  Fliickiger  and  Power  (1880),  is   not  present  in 
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the  oil  distilled  at  Mitcfaam,  which  contains,  besides  menthol, 
several  hydrocarbons  of  the  formulas  C*^H*®  andC^^H^*,  and 
having  a  terebinthinate  somewhat  lemon-like  odour.  (8t\Ue 
and  Maisch.) 

Comimrce, — Chinese  oil  of  peppermint  and  menthol  are 
imported  into  India  in  quarter-catty  flat  bottles,  bearing  a 
Chinese  label.  Four  or  more  of  these  bottles  are  packed  in  a  tin 
box.  The  Japanese  oil  is  packed  in  tins  of  various  sizes  and 
has  generally  an  English  label,  much  of  it  is  of  very  inferior 
quality,  the  menthol  having  been  separated^r  Cooking's  is  the 
best  brand,  and  is  packed  in  glass  bottles  with  paper  cases. 
Value — oil,  Rs.  4  to  5  per  lb. ;  menthol,  Rs.  8  per  lb, 

Indian  substitutes  for  peppermint  are  Mentha  incatia, 
Willdry  mnch  cultivated  in  gardens,  and  wild  in  Northern  India, 
and  Micromeria  capitellata,  Benth.^  a  native  of  Behar, 
the  Western  Himalaya  and  the  Western  Ghats,  described  by 
Dalzell  as  rivalling  the  peppermint  in  its  aromatic  and  carnu* 
native  propei-ties. 

ORIGANUM   MARJORANA,  Um. 

Fig. —  Woodv*  Medr  Bot.  t,  165.  Sweet  Marjoram  {Eng.)i 
Marjolaine  (Fr.). 

Hab. — Portugal  to  Western  Asia.  Cultivated  in  India. 
The  herb. 

Vervaci$lar. — Marwa  (Indian  Bazars). 

History,  Uses,  &C. — The  name  op/Tovov.fn  modern  Greek 
pryavi,  was  applied  in  ancient  times  to  plants  of  this  genus,  but 
0.  marjorana  was  distinguished  by  the  names  a-afjLyftvxov  and 
afAapaKos,  A  Greek  myth  informs  us  that  Amaracus  was  a  page 
to  the  king  of  Cyprus,  who  one  day  on  letting  fall  a  vessel  of 
perfume  became  so  frightened  that  he  was  turned  into  thi» 
plant.  The  Greeks  and  Romans  decorated  the  newly  married 
with  it.     Catullus  says  :  — 

Cing3  tempora  floribus 
SnRvcoIcntis  Amaraci. 
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It  is  the  Marjolaine  of  the  French.  De  Gubernatis  states  that 
in  Sonthem  Europe  it  is  the  symbol  of  honour  and  the  protector 
of  married  women.  It  is  the  Maruva  and  Jambhira  of  the  Raja 
Nirghanta  and  the  Mar^^a  or  Marzangush  of  the  Persians. 
Ibn  Sina  calls  it  Marzanjush.  The  Persian  word  signifies 
**  mouse-ear/'  a  name  given  to  it  on  account  of  the  greyish  downy 
character  of  the  leaves,  which  is  more  marked  in  the  Persian 
variety  than  in  the  European  plant.  Marjoram  is  cultivated  as 
a  pot-plant  in  most  Indian  gardens,  and  is  used  as  a  substitute 
for  thyme  in  cookery.  At  Bandora,  near  Bombay,  it  is  grown 
as  a  garden  crop  to  supply  bouquets  for  the  Bombay  market, 
which  are  much  worn  by  women  in  their  hair.  The  medicinal 
uses  of  Marjoram  in  the  East  are  similar  to  those  of  mint. 

Description. — An  annual  herb.  The  leaves  are  spatu- 
late  or  oval,  very  obtuse,  entire,  gray  green,  soft-hairy,  and 
pellucid  punctate.  The  flowers  are  aggregated  in  small  heads 
and  have  a  small  whitish  corolla.  The  plant  is  agreeably  and 
pungently  aromatic. 

Chemical  composition. — The  volatile  oil  (Oleum  majoranm)  is 
thin,  yellowish,  of  the  specific  gravity  0  89,  boils  above  163^0., 
is' readily  soluble  in  alcohol,  has  the  aromatic  odour  of  the  herb, 
and,  according  to  Beilstein  and  E.  Wiegand  (1882),  contains  a 
terpene  boiling  at  178*^  C.  and  forming  a  liquid  compound  with 
HCl ;  the  fraction  boiling  between  200*^  and  220^  C.  has  the 
composition  C'*n-^0,  and  is  not  affected  by  metallic  sodium. 
{Stille  and  Maisch.) 

THYMUS  SERPYLLUM,  Linn, 
Fig.—£ngL  Bot,,  xjni,,  t.  I5I4.  Wild  Thyme  {Eng,),  Ser- 

polet  (Fr.). 

Hab. — Western  Temperate  Himalaya,  Persia,  Europe.  The 

herb. 

Vernacular, — Masho  (Pary.),  Hdshi  {Pers.  Ind.  Bazars). 

History,  Uses,  &C. — Hishd  is  the    Persian  name   of 
r.  serpyllum,  but  it  has  been  adopted  by  the  Arabian  and  Persian 
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physicians  as  the  equivalent  of  the  ^v/*or  of  Dioscorides/a  plant 
concerning  the  identity  of  which  there  is  much  doubt :  some 
supposing  it  to  be  the  Satuveia  capitata  of  Linneus,  and  others 
the  Thymm  vulgaris  or  T.  Zygis  of  the  same  botanist.  Ibn  Sina 
in  his  description  of  Hashi  quotes  what  Dioscorides  says  con* 
ceming  ^/*or,  atnd  does  not  notice  the  ^pnv\\o£  of  the  same  author 
usually  identified  with  T.  serp0mnr  Haji  Zein  el- Attar  follows 
Ibn  Sina  in  identifying  Hashi  with  the  ^/*o»  of  the  Greeks, 
and  describes  it  as  a  kind  of  mountain  mint  with  very  numerous 
email  flowers  of  a  purplish  colour,  slender  stems,  and  leaves  like 
the  Jadeh,  His  description  ol  its  medicinal  propertkw  hardly 
differs  from  that  of  Pliny  (21, 89),  which  is  as  follows :—"  Thyme 
is  considered  to  be  very  beneficial  to  the  sight,  whether 
used  as  an  article  of  food  or  as  a  medicament,,  and  tb  be  good 
for  inveterate  coughs.  Used  as-  an  electuary  with  vinegar  and 
salt,  it  facilitates  expectoration,  and  taken  with  honey  prevents- 
the  blood  from  coagulating.  Applied  externally  with  mustard, 
it  dispels  chronic  fluxe»  of  the  fauces,  as  well  as  various 
affections  of  the  stomach  and  bowels ;  still,  however,  it  must 
be  used  in  moderation,  as  it  [is  of  a  heating  nature,  and  acts 
as  an  astringent  on  the  bowels.  In  cases  of  ulceration  of  the 
intestines,  the  dose  should  be  one  denarius  of  thyme  tb  one* 
sextarius  of  oxymel ;  the  same  proportions,  too,  should  be  taken 
for  pains  in  the  sides,  between  the  shoulder-blades,  or  in  the 
thoracic  organs.  Taken  with  oxymel,  it  is  used  for  the  cure  oJ 
intestinal  diseases,  and  is  administered  in  cases  of  alienation  of 
the  senses  and  melancholy.  Thyme  is  given  also  for  epilepsy, 
when  the  fits  come  on,  the  smell  of  it  reviving  the  patient  f 
it  is  said,  too,  that  epileptic  persons  should  sleep  upon  soft 
thyme.  It  is  good  also  for  hardness  of  breathing,  and  for 
asthma  and  obstructions  of  the  catamenia.  A  decoction  of 
thyme  water,  boiled  down  to  one-third,  brings  away  the  dead 
foetus,  and  it  is  given  to  males  with  oxymel,  as  a  remedy  for 
flatulency,  and  in  cases  of  swelling  of  the  abdomen  or  testes  and 
of  pains  in  the  bladder.  Applied  with  wine,  it  removes  tumours 
and  fluxes,  and  in  combination  with  vinegar,  callosities  and 
warts.     Mixed  with  wine,  it  is  used  as  an  external  application 
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for  sciatica ;  and  beaten  up  with  oil  and  sprinkled  upon  wool, 
it  is  employed  for  diseases  of  the  joints  and  for  sprains. 
It  is  appUed  also  to  bums,  mixed  with  lard.  For  maladies  of 
the  joints  of  recent  date,  thyme  is  administered  in  drink, 
in  doses  of  three  oboli  to  three  cyathi  of  oxymel.  For  loss 
of  appetite  it  is  given  beaten  up  with  salt." 

The  ancients  appear  to  have  been  acquainted  with  the  anti- 
septic properties  of  thyme,  Virgil  (Georg.  IV.,  241)  speaks  of 
the  fumigation  of  beehives  with  the  smoke  of  the  burning 
plant,  and  the  name  ^vfio?  is  derived  from  ^«,  to  burn  incense. 
Macer  Floridus  (De  Vir,  Herb)  recommends  thyme  as  a 
remedy  for  the  bites  of  venomous  animals.  In  the  Punjab 
the  seeds  of  T.  serpyllum  are  given  as  a  vermifuge.  {Stewart.) 
The  plant  is  an  indifferent  substitute  for  T,  mlgarU,  as  it 
contains  hardly  any  thymol.  The  latter  principle  is,  however, 
afforded  abundantly  by  the  seeds  of  Oarum  copficum,  a  plant 
largely  cultivated  in  India.  Thymol  is  a  powerful  antiseptic  ; 
when  absorbed  it  paralyses  the  nerve  centres  in  the  cord 
and  medulla,  and  like  carbolic  acid  lessens  reflex  action, 
slowing  the  respiration,  and  lowering  the  blood-pressure 
and  temperature.  In  poisonous  doses  it  causes  weakness, 
drowsiness,  coma  and  death.  It  differs  from  carbolic  acid 
in  being  less  volatile  and  less  easily  oxidised.  Its  action 
as  a  disinfectant  is  more  permanent  and  at  the  same  time 
more  powerful  than  that  of  carbolic  acid.  It  is  less  irritating 
to  the  skin  or  mucous  membrane,  and  does  not  act  as  a 
caustic  Hke  carbolic  acid,  and  is  a  less  powerful  poison  to 
TpftTnitiRlft.  Its  action  on  the  nerve-centres  is  a  paralysing  one 
from  the  first,  and  is  not  preceded  by  excitement  as  in  the  case 
of  carbolic  acid.  While  in  the  body  it  appears  to  effect  tissue- 
metabolism,  for  in  animals  poisoned  by  it  the  liver  is  found 
quite  fatty,  as  in  phosphorus-poisoning.  It  appears  to  be  elimi- 
nated by  the  respiratory  and  urinary  organs  and 
to  eanse  irritation  of  these  organs  during  the  process  of 
excretion.  In  poisoning  by  it,  the  bronchial  mucous  mem- 
brane is  extremely  congested,  the  secretion  of  mucous  increased, 
ihe  bmgs  congested,  and  sometimes  consolidated ;  the  kidneys 
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inflamed,  and  the  urine  albuminous  or  bloody.  Thymol  has 
been  used  as  an  antiseptic,  as  an  application  to  skin  diseases, 
ringworm,  eczema,  psoriasis;  as  a  gargle,  spray,  or  inhalation 
in  sore-throat,  bronchiectasis  and  phthisis,  or  as  an  injection 
inoz^na.  Internally  it  has  been  used  in  diabet<)s  and  vesical 
catarrh.  {Lauder  Bmnton.) 

Dr.  Gross  [Pharm.  Zeitsch.,  1890.  p.  261)  reports  on  the  suc- 
cessful results  obtained  with  thymol  in  the  treatment  of  diph- 
theria, having  foimd  it  the  most  effective  remedy  in  280  cases. 
He  prescribed,  according  to  the  age  of  the  child,  a  01  to  0*3  per 
cent,  solution  in  doses  of  10  to  12  drops  every  5  to  10  minutes^ 
according  to  the  severity  of  the  case.  The  solution  was  flavour- 
ed with  some  pleasant-tasting  syrup  and  in  severe  cases  a  few 
drops  of  brandy  were  added.  The  children  soon  become  accus- 
tomed to  the  burning  taste  and  willingly  take  the  solution. 
Besides  this  there  is  the  advantage  that  the  remedy  is  perfectly 
harmless  and  may  be  given  continually  for  weeks  together. 
The  effect  of  the  treatment  in  cases  of  average  severity  is  seen 
in  from  3  to  4  hours. 

Thymol  is  recommended  by  Kiister  in  whooping-cough  in  a 
solution  of  1  in  2,000.  Three  or  four  times  a  day  he  directs 
this  solution  to  be  inhaled  by  means  of  an  atomiser.  According 
to  his  experience  the  cases  never  assume  a  violent  character 
when  this  treatment  is  begun  in  time ;  if,  however,  the  attacks 
are  already  frequent  and  violent  they  soon  diminish  in  number 
and  severity.  The  duration  of  the  treatment  is  between  three 
and  four  weeks,  and  healthy  children  who  inhale  the  spray  are 
protected  from  whooping-cough.  Dr.  E.  Lawrie  (Lancet, 
Feb.  16, 1891)  reported  two  cases  of  chyluria  successfully  treated 
with  thymol  given  internally  in  doses  of  one  grain  every  four 
hours,  gradually  increased  to  5  grains. 

Description  and  Properties.— Thymol  crystallizes  in 
thin,  colourless,  rhombic  scales,  or  is  seen  in  commerce  in  large 
translucent  crystals  of  spec.  grav.  1-028.  It  melts  between  50*^ 
and  52°  0.  to  a  colourless  liquid  lighter  than  water,  retains  it^ 
fluid  condition  often  for  a  long  time,  and  boils  near  230®  C.     It 
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haft  an  aromatic  thyme-like  odour  and  a  warm,  pungent  but 
scarcely  caustic  taste.  It  dissolves  sparingly  in  water,  requiring 
at  15^  C.  1,100  to  1,200  parts  for  solution,  but  is  soluble  in  half 
its  weight  of  alcohol,  ether,  and  chloroform,  in  2  parts  of  soda 
solution  sp.  gr.  1*16,  and  freely  in  benzol,  benzin,  carbon 
disulphide,  glacial  acetic  acid,  and  fixed  and  volatile  oils.  It 
forms  with  soda  a  crystallizable  and  readily  soluble  compoimd, 
and  does  not  change  the  colour  of  a  solution  of  ferric  chloride. 
Symes  (1879)  ascertained  that  on  being  triturated  with  one-half 
to  ten  times  its  weight  of  camphor,  a  colourless  syrupy  liquid  is 
obtained,  but  it  does  not  liquefy  with  chloral  hydrate.  According 
to  Gerrard,  the  strongest  aqueous  solution  of  thymol  available 
is  1  in  1,000,  and  a  solution  of  4  grains  of  it  in  a  fluid  ounce  of 
alcohol  is  miscible  with  water  without  becoming  turbid; 
3  grains  of  thymol  are  dissolved  by  1  grain  of  caustic  soda  and 
1^  grains  of  caustic  potash.  Solid  fats,  when  heated,  are 
excellent  solvents  of  thymol.  A  solution  of  1  part  of  thymol 
in  100  parts  of  warm  glycerin  remains  clear.  Thymol  is  also 
soluble  in  4  parts  of  cold  sulphuric  acid ;  the  solution  has  a 
yellowish  colour,  and,  on  being  gently  heated,  becomes  rose-red. 
On  pouring  this  solution  into  10  volumes  of  water,  digesting 
the  mixture  with  an  excess  of  lead  carbonate,  and  filtering, 
the  liquid  becomes  violet-blue  on  the  addition  of  ferric  chloride. 
This  reaction  is  due  to  sulphothymoUc  acid,  C  '°H**SO*,  discovered 
by  LaUemand  (1853).  Hammarsten  and  Robert  (1881)  give 
the  following  as  the  most  delicate  test  by  which  one-millionth 
of  thymol  may  stiU  be  detected  :  Mix  the  liquid  with  one-half 
of  its  volume  of  glacial  acetic  acid,  then  with  at  least  an 
equal  volume  of  sulphuric  acid,  and  warm  gently,  when  a  bright 
reddish- violet  colour  is  produced  which  is  not  destroyed  by 
boiling.  According  to  Hirschsohn  (1881 ),  a  solution  of  thymol 
in  60,000  parts  of  water  is  rendered  turbid  by  bromine-water, 
but,  according  to  Hammarsten,  the  precipitate  is  not  crystalline 
like  tribromophenol,     (Stilld  and  Maisch.) 

Chemical  composition. — The  volatile  oil  of  Thymus  Serpyllum^ 
Linn.)  according  to  E.  Buri  (1879),  contains  two  phenols  which 
do  not  congeal  at — 10®  C,  and  of  which  one  imparts  a  yellowish- 
ill.— 15 
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green  colour  to  ferric  chloride,  and  yields  a  sulphonic  acid,  the 
salts  of  which,  like  the  thymol  sulphonates,  produce  with  ferric 
salts  an  intense  blue  colour.  Jahns  (1880)  reported  also  the 
presence  of  a  little  thymol  and  carvacrol.  Messrs.  Schimmel 
&  Co.  (Report,  April  1891 )  obtained  by  distillation  of  the  leaves 
and  stalks  0*3  per  cent,  of  an  oil  having  a  very  pleasant  melissa- 
like aroma  with  a  slight  soup9on  of  thyme.  Its  specific  gravity 
at  15®  C.  was  0917. 

Thymus  vulgaris^  Linn.,  is  the  chief  source  of  thymol  in  Europe ; 
the  essential  oil  is  usually  sold  under  the  name  of  Oleum  Origani. 
For  the  chemistry  of  thymol  the  reader  is  referred  to  the  article 
upon  Cai^um  coptimm,     (Vol.  ii.,  p.  116.) 

Fddanaj-i-jibali,  also  called  Pudineh-i-kohf,  "hill  mint/*  is 
identified  by  Mahometan  physicians  with  the  Calamintha  of  the 
ancients  (cf.  Matth.  Valgr.  v.,  2,  76.  /),  Calamintha  vulgaris. 
Sweet,  Eng,  Bot,  1076.  We  have  not  met  with  this  drug  in  the 
Indian  Bazars,  but  three  species  of  Calamintha  occur  in  the 
Himalayas. 

ZATARIA  MULTIFLORA,  Baias. 
Hab. —  Arabia,  Persia.     The  herb  in  flower. 
Ve^macular. — Saatar  {Ind,  Bazars). 

History,  Uses,  &C. — The  Mahometan  physicians  of  the 
East  identify  this  drug  with  the  oplyavov  of  the  Greeks,  and 
describe  it  as  having  properties  similar  to  those  of  thyme  and 
mint.  Dr.  Jayakar  of  Muscat  found  the  plant  in  flower  in 
May  1885  on  the  hills  near  Muscat  in  Arabia,  and  kindly 
forwarded  specimens,  which  were  identified  at  Kew  as  Z.  muUi" 
flora.  The  drug  is  much  used  in  India  in  infusion  as"  an 
agreeable  aromatic  stimulant  and  diaphoretic;  many  other 
properties  are  ascribed  to  it  in  Persian  medical  works  which  it 
is  unnecessary  to  recdpitulate. 

Description.— The  drug  has  a  fragrant  odour  like  lemon 
thyme,  and  consists  of  small  ovate,  or  nearly  round,  dotted, 
ontire,  rather  leathery  leaves,  the  largest  of  which  are  about 
i  inch  long ;  mixed  with  them  are  portions  of  a  slender  woody  stem 
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and  numerous  minute  flowers,  forming  knotted  clusters  upon  a 
slender  spike ;  each  flower  is  furnished  with  a  small  bract^  and 
when  magnified  the  bracts  and  calices  are  seen  to  be  densely 
covered  with  jointed  hairs.  The  calyx  is  unequally  4-cleft,  the 
corolla  labiate,  and  of  a  red  colour^  the  calyx  and  flower  after 
being  soaked  in  water  for  24  hours  only  measured  ^  inch  in 
length.  The  leaves  when  magnified  present  a  mossy  surface, 
which  is  thickly  pitted^  each  pit  containing  a  granule  of  red^ 
resinified  essential  oil. 

Chemical  composition, — The  leaves  contain  an  aromatic  essen- 
tial oil  having  a  minty  odour,  a  red^  tasteless,  acid  resin,  and 
some  tannic  acid  giving  a  green  precipitate  with  ferric  chloride. 
The  bitterness  is  not  due  to  an  alkaloid.  The  leaves  containing 
10  per  cent,  of  moisture  yielded  13  per  cent,  of  ash, 

ZIZIPHORA  TENUIOR,  Linn. 

Hab. — Persia,  Beluchistau.     The  herb. 
Vernacular. — Mishk-i-taramashia  (Ind.  Bazars). 

History,  Uses,  &C. — The  Mahometans  of  the  East 
identify  this  plant  with  the  Cn^«f  or  **  wild  thyme"  of  the  Greeks. 
It  is  the  e^  f,/laiJLc  of  Ibn  Sina,  who  describes  it  as  very  hot 
and  dry.  Haji  Zein  in  the  Ikhtiarat  states  that  it  is  called 
Rang  in  Shiraz,  and  that  the  milk  of  goats  feeding  upon  it 
becomes  bloody.  He  describes  it  as  a  valuable  expectorant  and 
lithontriptic  in  doses  of  one  mithkal,  but  says  that  it  sometimes 
causes  hsematuria.  He  also  mentions  its  use  by  Galen  as  a 
suppository  in  painful  afEections  of  the  uterus,  and  by  Ishak  as  a 
carminative  addition  to  purgative  medicines.  The  drug  is  also 
said  to  be  a  powerful  aphrodisiac.  Aitchison  states  that  the 
peasants  in  the  Harirud  Valley  and  Khorasan  call  the  plant 
Kakuti. 

Description. — A  very  small  plant,  2  to  3  inches  high; 
root  as  long  as  the  plant,  single,  woody,  with  a  few  small  fibres. 
The  stems,  which  are  2  to  5  in  number,  are  also  woody,  and 
\>ranch  from  the  ground ;  they  are  thickly  set  with  leaves  and 
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flowers,  which  reach  to  the  apex  and  form  a  spike.  The  leave* 
are  linear-lanceolate,  and  have  several  prominent  straight  veins 
on  each  sidp  of  the  midrib.  The  calyx,  which  is  purple, 
encloses  four  oblong  seeds  of  a  brown  colour,  and  is  marked  with 
numerous  ribs,  and  ends  in  five  sharply  cut  claws ;  it  is  studded 
with  simple  hairs,  and  is  y'^ths  of  an  inch  long.  The  odour 
and  taste  of  the  drug  is  pleasant,  like  peppermint,  but  sweeter. 

Zufah-i-yabis.*  From  an  examination  of  the  drug  it 
appears  to  be  a  small  plant,  6  to  8  inches  high;  stem  not  thicker 
than  a  crow-quill,  4-angled,  purplish,  branched  from  the  base, 
which  is  woody;  root  woody,  seldom  branched;  flower  heads 
numerous,  oblong;  calyx  striated,  hairy,  purple,  with  five  sharp 
teeth ;  seeds  naked,  four  in  number,  oblong,  3-angled,  of  a  pale 
brown,  studded  with  rows  of  small  round  tubercles ;  on  one  side 
of  the  hilum  there  is  a  fringe  of  smaller  tubercles  very  closely 
set,  and  on  the  other  two  elongated  white  prominences.  As 
found  in  commerce  the  plant  is  much  broken  up ;  it  has  a  pleasant 
odour  like  sweet  hay.  Taste  bitter ;  properties,  according 
to  native  writers,  stimulant,  anthelmintic,  and  deobstment. 
The  drug  is  generally  attributed  to  Ht/ssopm  officinalis,  but 
this  cannot  be  correct,  as  the  flowers  are  in  oblong  spikes.  It  is 
imported  from  Persia. 

H.  parvifiora,  Benth.^  is  a  native  of  the  temperate 
Himalaya. 

Chemical  composition. — Besides  tannin,  resin,  fat,  sugar,  muci- 
lage, Ac,  the  most  important  constituent  of  Hyssop  is  oil  of 
hyssop y  of  which  the  fresh  herb  yields  i  to  i  per  cent.  It  is 
pale-yellow  or  greenish,  limpid,  of  about  the  specific  gravity 
0*94,  and  freely  soluble  in  alcohol ;  it  contains  oxygen,  and  com- 
mences to  boil  at  142^0.,  the  boiling-point  rising  to  180*^0. 
It  has  the  odour  and  taste  of  the  herb.  The  hpssopin  of  Her- 
berger  (1829)  was  found  by  TrommsdorjBf  to  be  impure 
sulphate  of  calcium. 

•  Sibthorp  stntes  that  Satureaa  grica,  Linn.,  ]>  tke  {S^ra-atco  of  the 
modern  Greeks,  and  the  ^^^  of  the  Turks.  In  Sind  Nepeta  eiiiaris, 
Benth  ,  is  called  Zufah. 
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Badranjboya,     Baklat-el-TJtrujiya    {Arab.),     Imported 
from  Persia. 

Description. —  Calyx  striated,  hairy,  5-fid,  not  so  long  as 
that  of  Zufah-i-ydbis,  and  not  coloured;  seeds  four,  naked, 
brown,  3-angled,  nearly  smooth,  a  white  patch  on  each  side  of 
the  hilum ;  flowers  in  axillary  clusters  of  about  6)  upon  a  short 
peduncle;  leaves  ovate,  margin  deeply  dentate,  somewhat 
hairy.  The  drug  is  always  much  broken  and  consists  chiefly  of 
stem  and  fruit;  the  former  is  quadrangular,  much  larger  than 
that  of  Zdfah,  of  a  purplish  tint.  Taste  bitter,  odour  faintly 
aromatic.  This  herb  is  supposed  to  represent  the  fi€Xiaa6<l>v\\ou 
of  Dioscorides  and  Theophrastus,  generally  known  in  Latin  as 
Apiastrum.  Virgil  (G.  4,  63)  calls  it  MeKsphylla,  and  Theo- 
phrastus (4,  25)  €v^^fis  fUklrtia,  It  is  a  plant  beloved  by  bees,  the 
Balm  Gentle  or  Melissa  officinalis  of  our  gardens.  When  fresh 
it  has  a  pleasant  lemon  odour,  which  is  not  retained  by  the  dry 
plant.  It  was  formerly  valued  as  a  corroborant  in  hypochon- 
driacal aifections,  and  the  Persian  drug  is  stiU  used  for  this 
purpose  by  Indian  hakims.  In  Europe,  Balm  tea  is  still  a 
domestic  remedy,  and  is  given  as  a  grateful  diluent  in  febrile 
affections :  it  has  a  place  in  the  French  Codex.  The  different 
species  of  Melissa  are  widely  diffused,  being  found  in  Europe, 
Central  Asia,  and  North  America. 

Chemical  composition. — The  leaves  of  M,  officinalis  contain, 
besides  the  common  constituents  of  plants,  a  small  quantity  of 
tannin  and  bitter  principle,  and  about  i  to  i  per  cent,  of  volatile 
oil,  which  is  colourless  or  yellowish,  has  a  specific  gravity  of 
about  0*89  ;  dissolves  in  about  5  parts  of  alcohol,  sp.  gr.  0*86, 
and  contains  a  stearopten. 

MARRUBIUM  VULGARE,  linn. 
Fig.— BeicAft.  Ic.  Fl.  (?mw.,  t.  1224,  /.  1  ;  Ung.  Bot.^  410 ; 
BentL,  and  Trim,,  210.  Common  White  Horehound  (Eng.)^  Mar- 
rube  blanc  (Fr.). 

Uab. — Western  Temperate  Himalaya  to  Europe.    The  herb. 
Vernacular.--  Farfisiyun  (Ind,  Bazars). 
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History,  Uses,  &C. — This  plant  is  the  ftp^irtoy  of  Theo- 
phrastus  (vi,  2),  who  mentions  two  kinds.  Dioscorides  (iii.,  110) 
relates  its  medicinal  uses,  which  are  also  noticed  by  Hippocrates 
(681,  3),  Celsus  (v.,  11),  and  Pliny  (20,  89).  The  ancienta 
considered  it  to  be  a  general  stimulant,  expectorant,  deobstruent, 
carminative  and  local  anodyne.  Horehound  has  still  a  consi- 
derable reputation  in  Europe  as  a  remedy  for  chronic  bronchitis 
with  copious  expectoration,  and  as  a  stomachic  tonic  in  dys- 
pepsia. It  was  also  formerly  prescribed  in  chronic  rheumatism, 
hepatic  and  uterine  obstructions  and  ague,  the  usual  dose  being 
from  i  to  1  drachm  of  the  dried  herb.  The  ancients  used  the 
expressed  juice  with  honey,  both  internally  and  as  a  local  appli- 
cation to  foul  ulcers  and  diseased  mucous  surfaces. 

Horehound  is  the  Farasiyun  of  Ibn  Sina  and  other  Arabian 
physicians,  who  reproduce  the  account  given  by  Dioscorides  of 
its  medicinal  uses.  Hakim  Ali  Gilani,  in  his  commentary  upon 
the  E^nun,  gives  Suf-el-ard,  '^ earth  wool,*'  and  Hashishat-el- 
kalb,  "dogs'  herb,"  as  Arabic  names  for  the  plant;  he  says  that 
dogs  always  piss  on  smelling  it. 

Owing  to  the  similarity  between  the  Greek  words  irpd<nov  and 
frpacroKSome  Mahometan  physicians  have  fallen  into  the  error 
of  supposing  the  drug  to  be  an  alliaceous  plant.  Hakim 
Muatamid-el-muluk  Syud  Alvikhan  points  out  this  error,  but 
falls  into  another,  inasmuch  as  he  identifies  it  with  Arusa 
{jLdhatoda  Vasica).  Mahometan  writers  also  mention  a  second 
kind  of  Fardsiydn  called  BalMi ;  this  is  our  Black  Horehound 
(Ballota  nigra,  Linn.). 

Jf,  vulgare  is  a  common  plant  in  Persia ;  Aitchison  observed 
it  growing  abundantly  in  Ehorasan.  In  the  bazars  of  the  plains 
of  India  it  is  not  obtainable ;  if  demanded,  either  Arusa,  or  a 
kind  of  squill  called  Farisiydn-i-piyazi,  is  supplied. 

Description. — The  branching  stem  is  about  a  foot  high, 
quadrangular,  much -branched,  and  covered  with  a  white  felt. 
The  leaves  are  opposite,  petiolate,  about  an  inch  long,  roundish- 
ovate,  somewhat  heart-shaped  or  rounded  at  the  base,  obtuse, 
serrate  or  coarsely  crenate,  wrinkled  by  the  prominent  v^s 
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below,  pale-green  and  downy  above  and  hoary  beneath.  The 
flowers  are  in  dense  axillary  whorls,  with  woolly,  linear,  and 
hooked  bracts,  a  tubular  ten-ribbed  calyx  divided  into  ten  short, 
spreading,  stiff,  and  hooked  teeth,  and  a  white  bilabiate  corolla 
enclosing  four  stamens.    The  four  achenes  are  dark-brown. 

The  herb  has  a  peculiar  aromatic  and  somewhat  musky  odour 
and  a  pungent  bitter  taste ;  if  kept  for  any  time,  the  aroma  dis- 
appears. 

Chemical  composition. — The  plant  has  been  recently  examined 
by  J.  W.  Morrison  {Am.  Jouni.  Pharm,,  1890,  p.  327).  A 
proximate  analysis  gave  the  following  result; — 

Per  cent. 

Fat,  wax  and  traces  of  volatile  oil  2*06 

Crystalline  compoimd,  soluble  in  ether    "48 

Chlorophyl  and  f at    2-29 

Besin    and  bitter  compounds,  soluble  in  absolute 

alcohol 1-94 

Mucilage 4*94 

Glucose   "67 

Extractive,  soluble  in  water 5*93 

Albuminoids  4*48 

Pectin  and  undetermined 5'93 

Pararabin 2*30 

Cellulose  and  lignin  37*48 

Moisture 6*72 

Ash 24  30 

Loss -49 

The  fat  was  soluble  in  hot  95  per  cent,  alcohol,  and  melted  at 
46^  C.  The  wax  was  insoluble  in  this  solvent,  but  dissolved  in 
carbon  bisulphide.  The  crystalline  principle  was  extracted 
from  Ae  drug  with  stronger  ether,  and  purified  by  repeated 
crystallization  from  hot  95  per  cent,  alcohol,  with  one  or  more 
treatments  with  animal  charcoal.     The  crystals  were  insoluble 
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in  water  and  in  solution  of  potassium  hydrate,  very  sparingly 
soluble  in  boiling  water  and  in  cold  alcohol.  Soluble  in  hot 
95  per  cent,  alcohol,  also  in  ether  and  chloroform.  They  melted 
at  152®  to  163^  C.  They  were  at  first  tasteless,  but  developed, 
when  held  on  the  tongue,  a  decided  bitterness.  The  alcohoUc 
solution  was  very  bitter. 

Sulphuric  or  nitric  acid  gave  a  dark-brown  colour,  hydrochloric 
acid  produced  no  change  and  ferric  chloride  produced  no  change. 

This  principle  reduced  Fehling's  solution  slightly  by  boiling, 
without  first  being  treated  with  an  acid.  On  boiling  it  first 
with  acidulated  water  a  peculiar  aromatic  odour  was  developed, 
then  on  heating  with  Fehling's  solution  an  abundant  precipitate 
of  cuprous  oxide  was  produced,  thus  showing  it  to  be  an  easily 
decomposable  glucoside. 

A  small  quantity  of  a  bitter  principle  was  extracted  from  the 
drug  by  absolute  alcohol,  along  with  the  resin.  This  appeared 
to  be  different  from  the  previous  one  extracted  by  ether,  and 
for  the  purpose  of  further  investigation,  a  larger  quantity  of 
the  drug  was  exhausted  with  ether,  the  solvent  recovered  and 
the  residue  treated  with  petroleum  ether  to  remove  fat  and  wax. 
The  remaining  portion  was  dissolved  in  hot  alcohol,  treated 
with  animal  charcoal  and  crystallized.  The  crjstals  were  puri- 
fied by  repeated  crystallization  and  treatment  with  animal 
charcoal.     Melting  point,  152^  to  153°  C. 

The  average  of  two  combustions  was : — 

Found.  Calculated  for. 

(C*oH»»0») 

C  70-25  70-38 

H 8-42  850 

0 21-33  2112 


10000  100-00 

Three  samples  of  crystals,  presented  with  a  thesis  of  last  year 
by  Frederick  G.  Hertel,  Ph.G.  (American  Journal  of  Phannac^, 
1890,  p.  273),  and  obtained  by  him  from  the  fluid  extract,  wera 
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iJbo  examined.  One  of  these,  which  he  had  crystallized  from 
odd  alcohol,  melted  at  153'6^  to  154*5^0.,  wa«  evidently  nearly 
pore  ;  the  average  of  three  combustions  gave  : — 

C 70-64 

H    9-08 

O , 20-38 


100-00 


The  other  samples  were  evidently  the  same  compound  in  an 
impurer  condition,  as  was  found  by  combustion  and  melting 
point.     The  author  here  remarks : — 

"This  compound  as  well  as  that  obtained  by  myself  is 
evidently  the  marrubiin  discovered  by  Mein  in  1855.  Harm 
(Archiv  der  Pharmacie,  No.  83,  p.  141)  stated  the  melting  point 
to  be  148^C. 

**In  a  later  communication  (No.  116,  page  41),  on  elementary 
analysis  he  found  the  substance  to  contain  8*52  per  cent,  of 
hydrogen  and  more  th«m  69  per  cent,  of  carbon. 

*'  Kromayer  {Archiv  der  Phafmacie,  No.  108,  p.  257)  gives 
the  yield  of  marrubiin  as  about  2  grams  from  26  pounds  of  the 
drug,  and  states  the  melting  point  to  be  about  160^C.,  and 
that  it  is  not  a  glucoside.  My  results  indicate  its  composition 
to  be  very  close  to  that  of  abdnthiin,  C*^H"0*,  but  they  do  not 
agree  with  all  the  properties  of  that  substance  as  described  by 
Kromayer  in  the  same  journal  (No.  108,  p.  20),  who  states 
that  abeinthiin  melts  at  120°to  1 26°  C.  Many  of  the  properties, 
however,  are  common  to  both  substances,  prominent  among 
which  are, — solubility,  taste,  grittiness  between  the  teeth, 
crystalline  appearance  and  percentage  composition." 

The  larger  portion  of  the  drug,  after  exhaustion  with  ether, 
was  extracted  with  methyl  alcohol,  the  solvent  recovered,  and 
the  residue  treated  with  water  and  filtered. 

The  filtrate,  on*  agitation  successively  with  ether  and  chloro- 
form, yielded  to  the  former  a  very  bitter  greenish  substance 
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with  a  narcotic  odour,  and  to  the  latter  a  brownish  substance 
with  a  bitter  and  pungent  taste.  Both  gare  negative  results 
when  tested  for  alkaloids  and  both  reduced  Fehling's  solution, 
especially  after  heating  with  dilute  acid,  during  which  process 
each  developed  a  peculiar  aromatic  odour.  These  results  point 
to  the  presence  of  two  bitter  principles  besides  marrubiin,  which 
is  in  agreement  with  Hertel's  statement,  that  after  the  separation 
of  marrubiin  the  fluid  extract  appeared  to  be  as  bitter  as  before. 

Anisomeles   malabarica,  Br.  Bot  Mag.,  t.  2071; 

Wight  Icy  t.  164,  is  well  known  in  Southern  India,  where  it  is 
called  Peyameratti  in  Tamil  and  Mogbira  in  Telugu.  Rum- 
phius,  speaking  of  the  juice  of  the  plant,  says: — "Idem  quoque 
succus  cum  binis  guttis  olei  sesamini  propinatus,  prodest  mirifice 
asthmaticis,  vel  tussi  mala  laborantibus,  quern  in  finem  syrupus 
quoque  praoparatur  ex  foliorum  succo  cum  saccharo  cocto." 
(Hort.  Amh.  «?.,  8,  65.)  It  is  a  native  of  Malabar,  where  it 
is  called  Karintoomba,  and  is  noticed  by  Rheede.  {Hort.  MaL  x.j 
p.  185,  t.  93.)  Wight,  Ainslie,  and  others  mention  that  an 
infusion  of  the  leaves  is  given  to  children  in  colic,  dyspepsia, 
and  fever  arising  from  teething;  in  ague  an  infusion  of  the 
leaves  is  used  to  promote  perspiration ;  a  decoction  of  the  plant, 
or  the  essential  oil  distilled  from  it,  is  used  externally  in 
rheumatism.  The  plant  appears  to  have  medicinal  properties 
very  similar  to  those  of  Horehound. 

Description. — Shrubby,  2  to  5  feet;  branches  obtuse 
angled;  leaves  ovate-lanceolate,  crenately  serrated  at  the  upper 
part,  entire  below,  about  5  inches  long,  and  1  i  inch  broad;  calyx 
5-cleft,  thickly  covered  with  long  white  rather  viscid  pubescence ; 
upper  lip  of  corolla  entire,  white,  under  one  3-cleft  with  the 
lateral  divisions  reflexed  ;  anthers  deep  purple ;  whorls  disposed 
in  simple  racemes. 

LEUCAS  ASPERA,    Spreng. 
Fig. — R/ieede,  Hori.  Mai.  x.,  t9\, 
Hab.— Plains  of  India.     The  herb. 
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LEUCAS  LINIFOLIA,  Sp^^ng. 

Fig. — Jacq,  Ic.  PI  Rar.  e.,  11,  L  111;  Bumph,  Herb. 
Amb,  vi,,  L  16,/.  !• 

Hab- — Plains  of  India.     The  herb. 

LEUCAS  ZEYLANICA,  Br. 
Fig.  —  Wight  HI.,  L  1 76.     Herbe  Tombfe  (JF>'. ), 
Hab. — Assam  to  Ceylon.     The  herb, 

LEUCAS  CEPHALOTES,   Spreng. 
"Pig^—TFight  Ic,  t  337;  Desf.  in  Mem.  Mas.  xi.,  8,  t,  4. 

Hab. — Himalaya.  Plains  of  N.  India  and  Doccan.  The 
herb. 

Fer«ac«/ar. —Tdmba-phul,  Kdmbha-phdl,  Bah6phuli  (Jfar.), 
Goma,  Madha-pdti  (Hind.),  Tigadi  (Can.),  Kdbo,KdUn-nu-phdl 
(Guz.),  Tumba  (MaL),  Gul-dora,  Chatra  (Pufy\),  Halkasa 
(Beng.),  Tumi  (Tel.). 

History,  Uses»  &C. — At  least  four  species  of  Leucas 
are  used  in  Hindu  medicine  under  the  Sanskrit  name  of  Drona- 
pushpi  or  "  cup-flower,"  so  called  from  the  resemblance  of  the 
calyx  of  these  plants  to  a  little  cup.  The  synonyms  for  these 
plants  are  Kumbhoryoni,  Kurumba,  Kharta-yattra,  Chitra- 
pattrika,  Chitrdkshupa  and  SM-jou«Ajf>a;  they  are  described  in  the 
Nighantas  as  heavy,  dry,  sweet,  hot,  and  aperient,  generators 
of  wind  and  bile,  and  are  prescribed  for  jaundice  and  to  expel 
phlegmatic  humors  and  worms ;  they  are  also  considered  to  be 
stimulant  and  diaphoretic. 

In  the  cough  or  catarrh  of  children,  Tumba  juice  1  part, 
with  2  parts  of  honey  and  a  few  grains  of  Borax,  may  be  mixed, 
and  a  few  drops  given  occasionally,  and  in  intestinal  catarrh 
6  drops  of  the  juice  may  be  given  with  a  little  powdered  Kh&rik 
(dry  dates). 
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These  plants  are  also  used  in  Hindu  ritual ;  during  the  cere- 
monial bath,  early  in  the  morning  on  the  Naraka  Chaturdasi,  or 
first  day  of  the  Divali,  the  religious  manuals  direct  the  whirling 
round  the  body,  while  bathing,  of  a  sprig  of  Drona-pushpi  of 
Achyranthea  aspera  (^apdmdrga),  and  of  Cassia  Tora  (prapuniia), 
cf.  Vol.  II.,  p.  65.  The  Mahometan  physicians  have  given  these 
plants  the  name  of  Sisdliyis,  and  use  them  as  a  substitute  for 
the  true  Sis&liyiis  {Mi/rrhis  odorata),  as  stimulant  diaphoretics. 
Rheede  notices  the  use  of  L.  aspera  in  Malabar,  and  the  same 
species  is  given  in  amenorrhosa  at  Reunion.  Under  the  name  of 
Herba  admiraiionis  a  species  of  Leucas,  probably  L.  linifolia,  is 
described  by  Bumphius.  In  Western  India  i.  zeylanica  is 
much  used,  and  in  the  Punjab  L,  cephalotes.  These  plants  are 
a  popular  local  application  to  itch  and  mange,  and  the  juice  of 
the*  leaves  snuffed  up  by  the  nostrils  is  used  as  a  remedy  in  snake- 
bites, and  for  headache  and  colds.  An  infusion  is  known  as  an 
insecticide,  and  planters  and  others  on  the  Nilgiris  find  that  blight 
and  insect  pests  may  be  kept  away  from  trees  by  a  diligent 
application  of  this  remedy.  The  flowers  are  offered  in  the 
Hindu  temples.  In  Reunion  L.  zeylanica  is  known  as  Berhe 
Tomhie,  and  is  considered  to  be  stimulant  and  antirheumatic. 

Description. — L,  aspera  is  annual,  erect  or  diffuse,  stem 
stout,  hispid  or  scabrid,  leaves  1  to  3  inches,  linear  or  oblong 
obtuse,  entire  or  crenate,  whorls  large,  terminal  and  axillary, 
bracts  long,  linear  and  filiform,  calyx  ^  to  f  of  an  inch,  tubu- 
lar, curved,  smooth  below,  green  and  ribbed  and  scabrid  above, 
contracted  above  the  nutlets,  mouth  small,  glabrous,  very 
oblique,  shortly  and  irregularly  toothed,  flowers  small,  white. 
L.  linifolia  and  L,  zeylanica  are  very  similar  plants,  and 
i.  cephalotes  has  very  large  terminal  and  globose  whorls  of 
flowers.  These  plants  have  an  odour  recalling  that  of  the 
Bead-nettle  {Lamium  album),  but  L.  aspera  is  more  fragrant 
than  the  others. 

Chemical  composition. — The  herb  of  i.  zeylanica  on  distillation 
afforded  a  very  small  quantity  of  essential  oil.  By  boiling  a 
decoction  of  the  herb  with  soda  solution  a  strong  odour   was 
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given  off,  and  on  condenBing  the  vapour,  ammonia  and  a  volatile 
alkaloid  were  detected  in  the  distillate.  The  alkaloid  was  com- 
bined in  the  plant  with  an  acid  giving  a  green  colour  with  ferric 
aaltB,     The  air-dried  plant  afforded  7*3  per  cent,  of  ash. 

Leonotis  nepetaefolia,  Br.  Bot  Reg.,  1 281 ;  Wightlc, 
/. 867;  Fern.— Hejur-chei  (Bew^.),jMitijer,  Matisdl  (Ouz,), 
D(pmal  (Mar.)t  is  a  large  and  conspicuous  annual  common  in  the 
neighbourhood  of  villages  throughout  the  hotter  parts  of  India. 
It  IB  easily  recognised  by  its  globular  spinous  heads  of 
orange-coloured  flowers.  Roxburgh  gives  the  following 
description  of  the  plant: — ''Stem  annual,  straight^  four-sided, 
simple,  from  4  to  6  feet  high.  Leaves  opposite,  spreading, 
petioled,  cordate,  serrate,  pointed,  downy,  from  4  to  8  inches 
long,  and  2  to  3  broad.  Floral  leaves  {bractes  verticillorum) 
lanceolate,  depending.  Petioles  channelled,  winged  with  the 
decurrent  leaf  ;verticel8  globular,  2,  3  or  4,  towards  the  apex  of 
the  plant  about  5  inches  asimder.  Involucres  many,  subulate. 
Flowers  numerous,  of  a  deep  rich  orange  colour.  Calyx, 
lO-striated,  8-toothed ;  corol,  under  lip  very  short,  3-toothed, 
at  all  times  of  a  dirty  withered  colour." 

The  ashes  of  the  flower-heads  mixed  with  curds  are  applied 
to  ringworm  and  other  itchy  diseases  of  the  skin.  Dr.  A.  J. 
Amadeo  states  that  it  is  called  BascamoKo  in  Porto-Bico,  and 
that  a  decoction  of  the  leaves  is  used  as  a  tonic,  the  juice  is  also 
expressed  and  taken  with  limejuice  and  rum  as  a  febrifuge. 
Dr.  Amadeo  has  used  it  in  combination  with  Phyllanthua 
Niruri  in  intermittents. 

Buliun  {vokiov  ),  the  Poly-Germander  {Teucrium  Folium,  L. ), 
Iskurdiyun  {trKopblov),  the  Water-Germander  (T.  Scordium), 
and  Kamazariyus  ix^t^^^P^^),  the  Wall-Germander  {T. 
Ohamoedrys),  are  treated  of  in  the  Materia  Medica  of  the  Indian 
Mahometan  physicians,  but  none  of  these  plants  are,  as  far  as 
our  experience  goes»  obtainable  in  the  bazars,  although  T.  Scor^ 
dmm  is  a  native  of  the  Western  Himalaya  and  Cashmere.  This 
plant  has  an  odour  of  garlic,  and  is  one  of  the  ingredients  in  the 
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Tiryik-i'Farik  or  TJieriaca  Andramachi,  which  is  still  sold  in 
the  bazars  of  India.  T.  Polium  is  a  native  of  Persia,  and  was 
found  by  Aitehison  in  Khorasan,  but  he  did  not  observe  that  it 
was  used  medicinally.  He  also  notices  T.  serratum,  Benth.,  as 
having  a  strong  odour  of  asafoetida.  T.  Chamwdri/swas  formerly 
used  in  Europe  as  a  remedy  for  gout,  and  was  an  ingredient  in 
the  celebrated  antiarthritic  or  Portland  powder. 


PLANTAGINE^, 

PLANT  AGO  OVATA,  Forsk. 

l?ig.'^Bentl.  and  THm,,  t.  211.     Syn.  P.  Ispaghula. 

Hab. — Punjab,  Sind,  Persia.  The  seeds.  Spogel  seeds 
(JEng.)^ 

Vernacular. — Isbaghol  (Sind.),  Esabgol  (Mar.),  Eshopghol 
(Ben^.),Esopgol,Uthamu-jirun((?M«.),  Ishappukol-virai  (Tarn.), 
Isapagdla-vittulu  (Tel.)y  Isabakolu  (Can.). 

History,  Uses,  &C. — The  seeds  are  not  mentioned  by 
the  old  Hindu  writers,  but  the  Guzerathi  name  appears  to  be  of 
Sanskrit  origin.  In  all  the  vernaculars  corruptions  of  the 
Persian  name  IspagMl  are  in  use.  This  word  is  a  compound 
of  y-«l  '*  a  horse,'' and  J>c  "the  ear,"  in  allusion  to  the  shape  of 
the  seeds.  In  Mahometan  works  the  seeds  will  be  found 
described  under  the  name  of  Bazr-i-Katuna.  The  author  of  the 
Makhzan  states  that  Kalian  is  the  Greek,  Isparzah  the  Isfah^ni, 
and  Bang&st  and  Shikam-dandah  the  Shirazi  names  for  them. 
In  India,  they  are  considered  to  be  cooling  and  demulcent,  and 
useful  in  inflammatory  and  bilious  derangements  of  the  diges- 
tive organs.  The  crushed  seeds  made  into  a  poultice  with  vine- 
gar and  oil  are  applied  to  rheumatic  and  gouty  swellings. 
With  the  mucilage  a  cooling  lotion  for  the  head  is  made.  Two 
to  three  dirhems  moistened  with  hot  water  and  mixed  with 
sugar  are  given  in  dysentery  and   irritation  of  the  intestinal 
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canal  to  procure  an  easy  stool.  The  decoction  is  prescribed  in 
cough.  The  roasted  seeds  have  an  astringent  effect,  and  are  use- 
ful in  irritation  of  the  bowels  in  children,  and  in  dysentery. 
The  natives  have  an  idea  that  the  powdered  seeds  are  injurious, 
and  consequently  always  administer  them  whole.  Fleming, 
Twining,  Ainslie,  and  others  speak  very  favourably  of  the  use 
of  Ispaghul  in  the  treatment  of  chronic  diarrhoea.  Twining 
gives  the  dose  for  an  adult  as  24  drachms  mixed  with  half  a 
drachm  of  sugar-candy.  (Diseases  of  Bengal,  Vol.  I.,  p.  212.) 
In  the  Phannacopma  of  India  the  seeds  have  been  made 
official,  and  directions  are  given  for  the  preparation  of  a 
decoction. 

Description. — The  seeds  are  boat-shaped,  about  J  of  an 
inch  long  and  rather  less  than  ^^  broad,  translucent,  with  a  pinkish 
tinge  and  a  faint  brown  streak  upon  the  convex  side.  The  con- 
cavity is  covered  with  a  thin  white  membrane.  Soaked  in  water 
they  become  coated  with  an  abundant  adherent  mucilage  which 
is  free  from  taste  and  odour.  The  epidermis  of  the  seeds  is 
composed  of  polyhedral  cells,  the  walls  of  which  are  thickened 
by  secondary  deposits,  the  source  of  the  mucilage;  between 
it  and  the  albumen  is  a  thin  brownish  layer.  The  albumen 
is  formed  of  thick  walled  cells  which  contain  granular 
matter. 

P.  amplexicaulis,  Cav.  Ic.  a.,  L  126,  a  plant  of  the 
Punjab  Plains,  Malwa  and  Sind,  extending  to  Southern  Europe, 
furnishes  the  brown  Ispaghil  not  unfrequently  to  be  met  with 
in  the  Indian  bazars.  The  seeds  have  the  same  boat-shaped 
form  as  those  of  P.  orata,  but  are  rather  larger,  averaging 
J  of  an  inch  in  length.  They  are  probably  as  efficient  as  the  true 
Ispaghdl  seeds. 

Commerce. — Large  quantities  of  these  seeds  are  imported 
into  Bombay  from  Persia.  Value,  Es.  4  per  maund  of 
37ilbs. 

They  differ  in  colour,  some  being  brown  and  some  nearly 
white  with  a  pinkish  tinge ;  the  latter  are  preferred. 
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PLANTAGO  MAJOR,  Linn. 

Fig.  — Wight  III.,  t.  177;  Eng.  Bot.,  1558.  Greater  Plan- 
tain {Eng.)y  Grand  Plantain  (Fr.). 

Hab, — Temperate  India,  Persia,  Europe.     The  seeds. 

Vernacular. — Bartang,  Bdrhang  (Indian  bazars). 

History,  Uses,  ^C,— Under  the  nameofap»^X«Mra-ovDio8- 
corides  describes  two  varieties  of  Plantago,  the  greater  and  the 
lesser^  and  states  that  the  first  is  the  best  and  most  generally 
used.  These  plants  were  known  to  the  Romans  as  Plantago,  and 
according  to  Sibthorp  are  the  P.  lagopm  and  P.  altissima  of 
modem  botany ;  they  were  considered  to  be  very  effectual  in 
arresting  the  fluxes  known  by  the  Greeks  as  **rheumatismi," 
or  *^griping  pains  in  the  bowels"  (PUn.  25,  39  ;  26,  47).  The 
leaves  and  roots  were  considered  to  be  astringent  and  febri- 
fuge (Oalen).  The  Arabian  physicians  describe  them  under 
the  name  of  Lis^n-el-hamal,  and  state  that  they  are  the 
Sabaat-azlaa  and  Easrat-el-azlaa  of  Dioscorides  (Arabic  trans* 
lations  of  cirraTrXeupov,  and  iroX wcvpov )  meaning  *  seven-ribbed  and 
many-ribbed  * ;  they  repeat  what  the  Greeks  have  written  with  a 
few  trifling  additions.  The  seeds  of  P.  major  are  largely 
imported  into  India  from  Persia,  and  have  a  great  reputation 
as  a  remedy  for  dysentery.  Valentine  Baker  states  that  he 
wfiw  cured  by  these  seeds  when  suffering  from  the  disease  during 
his  travels  in  Ehorasan.  The  root  and  leaves  are  st^  in  use  in 
Europe  as  domestic  remedies  on  account  of  their  mucilaginous 
properties. 

The  seeds  of  P,  Psyllium,  Linn.^  a  native  of  the  N.  "W. 
Punjab,  extending  to  Southern  Europe,  are  used  in  a  similar 
manner.  This  plant  is  often  stated  to  be  the  source  of  the 
Persian  Bdrhang,  but  we  have  always  obtained  P.  major  by 
sowing  these  seeds. 

Description. — The  seeds  are  minute,  oblong  and  brown, 
marked  with  waved,  slightly  elevated,  longitudinal  ridged  of  a 
darker  colour ;  one  side  is  arched,  the  other  concave  and  marked 
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with  a  scar  stowing  the  attachment  to  the  ovary.  They 
are  insipid^  and  have  an  oily  smell  when  crushed.  Soaked  ia 
water  they  become  coated  with  a  transparent  mucilage. 

Chemical  composition, — The  leaves  of  P.  major  have  been 
examined  chemically  by  Dr.  Rosenbaum,  but  the  results 
obtained  do  not  indicate  any  active  principle.  He  found  that 
petroleum  benzine  extracted  4  per  cent,  of  wax  and  chlorophyll, 
the  extract  fusing  at  83^  C.  Ether  dissolved  4*4  per  cent,  of 
resin  and  chlorophyll.  Alcohol  extracted  10  per  cent.,  of  which 
6  per  cent,  was  soluble  in  water  and  contained  a  considerable 
amount  of  sugar;  the  remaining  four  parts  were  soluble  in* 
ammonia.  Water  took  up  13  per  cent.,of  which  7*2  per  cent,  was 
insoluble  in  66  per  cent,  alcohol.  Soda  solution' dissolved  6  per 
cent.,  and  diluted  acid  10  per  cent.,  the  latter  containing  a 
notable  quantity  of  calcium  oxalate.  It  may  be  noted  here  that 
Th.  KoUer,  in  1868,  found  citric  acid  and  oxalic  acid  in  the 
three  species,  P.  major,  P.  lanceolala,  and  P.  media,  besides  the 
ordinary  plant  constituents,  chlorophyll,  resin,  wax,  albumen,and 
pectin.  These  constituents  do  not  account  for  the  reputation  as 
a  styptic  and  vulnerary  in  which  the  plant  was  held  by  ancient 
writers.  The  presence  of  sugar  indicates  the  possibility  of  a 
glucoside  being  contained  in  the  plant.  The  value  of  the  seeds 
in  diarrhoea  and  dysentery  is  no  doubt  due  in  some  measure  to 
the  quantity  of  mucilage  they  afford.  (Amer.  Journ.  Pharm,, 
Sept.,  1886.) 

Plantago  mucilage  is  neutral  in  reaction,  is  not  altered 
by  iodine  or  precipitated  by  borax,  alcohol,  or  perchloride 
of  iron.  It  is  only  sparingly  soluble  in  water.  R.  W.  Bauer 
ii<Bparated  the  carbohydrate  xylose  (previously  obtained  from 
wood-gum)  from  the  epidermis  of  P.  Pst/llium,  by  boiling 
the  aqueous  extract  with  dilute  sulphuric  acid.  It  was 
identified  by  its  melting  point,  rotatory  power,  and  by  its 
compound  with  phenylhydrazine.  Wood-gum  can  be  obtained 
from  beech  wood,  jute,  or  deal,  by  extracting  with  5  per  cent, 
soda  and  precipitating  with  alcohol  and  HCl.  When  this  is 
hydrolysed,  it  yields  Koch's  wood-sugar  or  xylose.  Xylose 
closely  resembles  arabinoso  in  all  its  properties,  and,  like  the 
ni.-i7 
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latter,  is  dextrorotatory ;  when  treated  with  acids,  it  yields  conn^ 
derable  quantities  of  furfuramide,  but  no  levulose.  The  ph^yl- 
osazone  has  the  composition  C*'H*^N*0',  so  that  xylose  is  a 
penta-glucose  C^H^^O^.  When  treated  with  nitric  acid,  it  is 
converted  into  acids  containing  4  or  5  atoms  of  carbon.  Xylose 
and  arabinose,  and  all  substances  from  which  they  can  be 
obtained,  give  the  cherry-red  coloration  of  arabin  when  warmed 
with  phloroglucinol  and  hydrochloric  acid.  This  reaction  can 
be  employed  for  the  detection  of  xylose  and  arabinose.  {Jcmm. 
Okem,  Soc.,  LVI.,  pp.  233,  847.) 


NYCTAGINEiE. 

BOERHAAVIA  REPENS,  Linn. 

Fig.—Deltk,  Fl.  Eg.,  t.  3,  /  1 ;  Wighe  Ic,  t.  874;  Rheede, 
Sort.  Mai.  vii.,  t.  56.  Spreading  Hogweed  (Eng.),  Patagoo 
{Fr.). 

Hab. — Throughout  India.    The  herb  and  root. 

Vernacular. — Sant,  Thikri  {Hind.),  Puma,  Punamaba  ( B^n^.), 
Kh^pra,  Punanava,  Kflivasu,  Ghetuli  (Mar.),  Mdkku-rattai 
(Jam.),  Atfka-mfimidi  (Tel.),  Vakha-khaparo,  Sfitodi-mula 
(Ghiz.),  Ganajali,  Bil^ganjali  (Can.). 

History,  Uses,  &C. — This  plant  is  called  by  Sanskrit 
medical  writers  Punar-nava,  Punar-bhava,  and  Punar-bhu,  on 
account  of  its  perennial  habit,  and  Sothagni  from  its  use  as  a 
remedy  for  dropsy.  It  is  described  in  the  Nighantas  as  pungent, 
dry,  hot,  sweet  and  bitter,  and  is  recommended  as  a  laxative, 
diuretic,  and  stomachic  in  jaundice,  strangury,  dropsy,  and  inter- 
nal inflammations.  A  compound  decoction,  Punamavashtaka,  is 
made  of  the  roots,  dried  Neem  bark,  leaves  of  Trichosanthes  dioica, 
dried  ginger,  root  of  Picrorhiza  Kurrooa,  chebulic  myrobalans, 
stem  of  Tinoapora  cord\foUa,  and  dried  wood  of  Berherii 
(Dirhalad),  each    one   quarter   tola,    water  32    tolas,  boiled 
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down  to  one-fourth,  wldch  is  to  be  taken  during  the  24  hours. 
AnXnl  and  electuary  are  also  used. 

Ainslie  mentions  the  use  of  the  root  in  powder,  in  the 
quantity  of  a  teaspoonful  twice  daily,  as  a  laxative.  In  the 
Pharmacopoeia  of  India  its  successful  use  as  an  expectorant  in 
asthma  is  noticed,  and  it  is  said  to  act  as  an  emetic  when  given 
in  large  doses.  This  has  been  confirmed  by  the  experience  of  the 
French  in  the  Antilles,  where  the  plant  is  called  Paiagan  or 
Patagonelle^  Valeiiane.  In  Western  India  the  herb  is  used  as  a 
diiuretic  in  gonorrhcea,  and  aa  an  external  application  the 
pounded  leaves  are  applied  to  dropsical  swellings.  In  the  rainy 
season,  when  luxuriant,  it  is  eaten  as  a  potherb,  after  having 
been  well  boiled  to  remove  its  medicinal  properties.  The  use  of 
the  root  in  gonorrhcea  appears  to  have  been  introduced  by  the 
Portuguese ;  in  the  West  Indies  the  plant  is  known  as  B^uco 
de  purgacion,  and  is  the  popular  remedy  for  that  disease.  A 
decoction  (1  oz.  to  a  pint  of  water)  is  used  in  doses  of  a 
wineglassful  every  hour. 

Description.— A  common  creeping  weed  on  waste  ground 
and  roadsides ;  stalks  numerous,  about  two  feet  long,  slender, 
procumbent;  leaves  cordate-ovate,  imequal,  opposite,  edges 
waved,  tinged  with  red  ;  flowers  small,  sessile  on  the  apex  of  the 
pedicels,  peduncles  from  the  axils  and  ends  of  the  branches ;  fruit 
oblong,  dull  green,  or  brownish,  viscid,  about  the  size  of  a 
caraway,  longitudinally  6-grooved,  studded  all  over  with  glan- 
dular hairs ;  root  twisted,  often  as  thick  as  the  finger  when 
fresh,  whitish,  fleshy,  2  to  3-branched,  a  foot  long  or  more ; 
taste  bitterish,  nauseous.  A  microscopic  section  shows  that 
the  parenchyme  is  loaded  with  needle-shaped  crystals,  other- 
wise there  is  nothing  peculiar. 

There  are  two  varieties  of  the  plant,  one  with  white  and 
the  other  with  red  flowers;  in  Bengal  the  former  is  called 
Bvetapuma  and  the  latter  Ghidha-puma. 

Chemical  composition, — The  whole  plant  was  used  for  the 
examination,  and,  with  the  exception  of  minute  traces  of  a 
principle     soluble    in  ether^     and   affording   reactions    with 
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alkaloidal  reagents,  nothing  of   interest  was  detected.     No 
principle  reacting  with  ferric  salts  was  present. 

MIRABILIS   JALAPA,  Linn. 

Fig.— Bot.  Mag.,  t.  371  ;  Bheede,  Hort.  Mal.x.,  t.  75.  Mar- 
vel  of  Peru  [Eng.),  Belle  de  nuit  {Fr.). 

Hab, — ^West  Indies.  Cultivated  in  India.  The  leaves 
And  root. 

Vemdcular. — Ghil  A'bbds  {Pers,,  Ind.),  Krishna- keli  (Beng.), 
Anthinarlu^  Patharachi  {Tarn.),  Batharachi  (TeL), 
MadhyfinhamaUige  {Can.),  Antimalari  (MaL),  Gulbds,  Gulbas 
{Mar.). 

History,  Uses,  &C. — Five  varieties  of  this  plant,  with 
red,  white,  yellow,  red  and  white,  and  red  and  yellow  flowers, 
were  introduced  from  the  West  Indies  in  1596,  and  must  have 
been  carried  by  the  Portuguese  to  the  East  shortly  afterwards, 
as  the  plant  is  said  to  have  been  introduced  into  Persia  in  the 
reign  of  Shah  Abbas  the  first,  and  was  established  on  the 
Mcdabar  Coast  in  the  time  of  Van  Bheede.  It  was  at  one  time 
supposed  to  produce  the  Jalap  of  commerce.  M.  Jalapa  has 
been  given  the  Sanskrit  name  of  Sandhyakali,  or  "evening 
flower,"  but  is  best  known  by  its  Persian  name  of  Gxil  A'bbas, 
or  "  flower  of  A'bbds  ** ;  it  is  a  favorite  flower  of  the  Persians, 
.who  cultivate  it  in  ornamental  flower  pots.  The  Arabs  call  it 
Shab-el-leili,  which  is  evidently  a  translation  of  the  French 
"  belle  de  nuit " ;  it  is  the  Fula  quadrohoras,  or  **  four  o'clock 
.flower,"  of  the  Portuguese,  as  its  flowers  open  at  that  hour 
in  the  afternoon. 

In  India  the  leaves  boiled  in  water  are  applied  as  a  matiirant  to 
boils  and  buboes,  and  the  juice,  which  is  considered  to  be  very 
eooling,  is  applied  to  the  body  to  allay  the  heat  and  itching  in  the 
urticaria  arising  from  dyspepsia  •  the  U,  feh-ilis  or  U.  ab  ingestk 
of  European  physicians,  which  the  Hindus  consider  to  be  caused 
by  bile  in  the  blood.  The  seeds  are  said  to  be  sometimes  used 
to  adulterate  black  pepper.    The  root  is  said  to  be  a  mild  purgative, 
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but  Loureiro  remarks,  ''  Heec  radix  non  est  apta  ad  medlcinam, 
nisi  per  aliquot  annos  in  viva  planta  senescat ;  tuncque  sit  subro- 
tunda,  rugosa,  exterius  subnigra,  intus  fusco-pallida,  eirculis 
concentricis  nigricantibus  distincta.  "  In  the  Concan  the  dried 
root  powdered,  and  fried  in  ghi  with  spices,  is  given  with  milk 
as  apausMik  or  strengthening  medicine,  and  rubbed  down  with 
water  to  a  paste  it  is  applied  to  contusions. 
^  Dr.  P.  S.  Mootooswamy  (Ind.  Med.  Gaz.,Oct  1889)  states  that 
in  Tanjoro  the  roots  boiled  and  made  into  curry  are  considered 
beneficial  to  those  who  suffer  from  piles,  and  that  a  powder  and 
confection  are  also  in  use.  The  powder  contains  five  drachms 
of  root,  two  and  a  half  each  of  long  and  black  pepper,  and  five 
ounces  of  sugar.  Dose  3i,  twice  daily.  The  confection  has 
the  same  quantity  of  root  with  2i  drachms  each  of  nutmeg, 
mace,  and  Atis  root,  ghi  1  oz.,  sugar  and  milk  of  each  10  ounces! 
Dose  as  above. 

Dr.  Mootooswamy  finds  the  root  to  act  as  an  astringent  in 
these  preparations.  Ainslie,  quoting  Fleming  {Cat,  p.  29), 
states  that  the  root  was  tried  as  a  purgative  by  Drs.  Hunter  and 
Shoolbred,  but  found  to  have  so  feeble  a  purgative  action  as  to 
be  useless.  He  also  tried  it  himself  with  the  same  result. 
According  to  Thunberg,  the  Japanese  prepare  a  kind  of  white 
paint  for  their  complexions  from  the  seeds. 

Description,— The  root  of  young  plants  is  cylindrical 
above  and  tapering  below,  but  in  old  plants  it  becomes  napiform 
or  subrotund,  the  external  surface  is  dark  brown  and  marked  with 
numerous  circular  rings;  internally  it  is  dirty  white  or  greyish. 
When  dry,  very  old  roots  become  hard,  compact  and  heavy, 
and  deepen  in  colour,  but  younger  roots  are  of  a  leathery 
consistence.  It  has  a  faintly  nauseous  odour,  and  a  sweetish, 
subacrid  taste.  A  transverse  section  of  the  root  shows  numer- 
ous  concentric  rings  of  a  darker  colour  than  the  intervening 
substance ;  it  shows  numerous  acicular  crystals  when  magnified. 

Chemical  composition.— The  roots  were  collected  in  July,  cut 
into  slices,  a^d  exposed  to  warm  air,  then  reduced  to  powder 
and  the  desiccation  completed  at  100^  G. 
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The  fresh  roots  dried  over  sulphuric  acid  lost  8M36  per  cent, 
in  weight ;  the  ash  amounted  to  6'13d  per  cent.,  and  was  free 
from  manganese. 

The  proximate  analysis  was  made  with  the  powdered  roots 
dried  at  100®  C,  and  was  conducted  according  to  Dragendorff's 
plan  with  the  following  results  : — 

Light  petroleum  ether  extract • 0*580  per  cent. 

Ether  extract,  soluble  in  water  0*09    per  cent, 
alcohol  0-222        „ 

Kcsidue  insoluble  in  water 
or  alcohol    0028        „       0-340      „ 

Absolute  alcohol  extract 3*040      „ 

Aqueous  extract  containing  glucose  1*6  per 
cent.i  saccharose  or  allied  carbohydrate 
7*97  per  cent 30*62      „ 

The  petroleum  ether  extractive  was  soft  and  pale  yellowish 
in  colour,  non-crystalline,  and  without  any  special  odour.  It 
consisted  of  wax,  and  a  pale  yellow  oil,  soluble  in  absolute  alcohol 
with  neutral  reaction. 

The  ethereal  extract  was  soft  and  yellowish.  The  portion 
soluble  in  water  had  an  acid  reaction,  but  gave  no  coloration 
with  ferric  chloride.  Acidulated  with  sulphuric  acid  a  slight 
precipitate  was  afforded  with  Mayer's  reagent.  The  residue  of 
the  ethereal  extract  soluble  in  alcohol  was  also  yellowish,  soft' 
and  on  standing  became  indistinctly  crystalline.  Treated  with 
water  acidulated  with  sulphuric  acid  it  gave  no  alkaloidal 
reactions;  with  alkalies  on  gently  warming  it  was  slightly 
soluble,  with  pale  yellow  coloration :  the  colour  being  destroyed 
by  acids,  and  whitish  flocks  precipitated. 

The  alcoholic  tincture  of  the  roots  was  of  a  port-wine  colour, 
and  the  extract  of  a  deep  orange  tint.  In  water  part  was  soluble 
with  acid  reaction,  and  afforded  a  precipitate  with  alkaloidal 
reagents.  The  extract  was  treated  with  ammonia,  in  which  the 
greater  part  dissolved,  affording  a  dirty  brownish-red  solution^ 
and  the  solution  agitated  witii    ether:  the    ethereal   extract 
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amounted  to  0*384  per  cent,  and  contained  a  small  amount  of 
alkaloid  with  much  colouring  matter.  An  attempt  was  made  to 
purify  the  alkaloid  by  reagitating  this  extract  from  an  acid 
Bolution  with  ether,  and  then  neutralizing  and  again  agitating 
with  ether ;  an  unweighable  amount  of  the  alkaloid  w'as,  however, 
obtained.  No  special  colour  reactions  of  the  alkaloid  were 
noted.  An  alkaline  solution  of  the  alcoholic  extract  was  only 
slightly  precipitated  by  acids,  the  solution  remaining  dark- 
coloured.  The  aqueous  extract  contained  1*6  per  cent,  of 
glucose  calculated  on  the  roots  dried  at  lOO^C.  After  boiling 
with  dilute  sulphuric  acid  a  second  determination  with  Fehling's 
solution  was  made,  and  the  result  calculated  as  saccharose, 
which  was  equivalent  to  7*97  per  cent. 

In  order  to  determine  whether  the  plant  had  any  injurious 
properties,  the  alcoholic  extract  from  10  grams  of  the  dried 
and  pounded  roots  was  mixed  with  a  few  drops  of  ammonia 
and  water  and  injected  into  a  cat's  stomach ;  the  cat  vomited 
once,  but  was  not  otherwise  inconvenienced. 

AMARANTACE^. 

ACHYRANTHES  ASPERA,  Linn. 

Fig. —  JfTigM  Ic,  t  1780.     Prickly  ChafF-flower  (Eng.). 

Hab. — Throughout  India  and  tropical  Asia.     The  herb. 

Vernacular. — Unga,  Latchira,  Chirchira  {Bind,),  Apang 
{Beng.),,  Pandhara-dghada,  Aghada  (Afar.),  Sufed-ighado 
( G^i3. ),Na-yurivi  (Tarn.),  Uttareni,  Antisha  {Tel.),  XJttardni, 
Uttar^ni  {Can.),  Kataldti  (MaL). 

History,  Uses,  &C. — This  plant  has  given  a  name  to  the 
sacrificial  offering  GeiVie^  Apamarga  Moma,  which  consisted  of  a 
handful  of  the  flour  of  the  seeds  offered  at  daybreak,  but  which 
is  not  now,  as  far  as  we  know,  practised  in  India.  According  to 
the  Black  Yajurveda,  Indra,  having  killed  Vritra  and  other 
demons,  was  overcome  by  Namuchi  and  made  peace  with  him^ 
promising  never  to  kill  him  with  any  solid  or  liquid,  neither  by 
daynor  by  night.     But  Indra  collected  some    foam,  which  is 
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neither  solid  nor  liquid,  and  killed  Namuchi  in  the  rooming 
between  night  and  daybreak.  From  the  head  of  the  demon 
sprang  the  herb  Apamarga,  with  the  assistance  of  which  Indra 
was  able  to  kill  all  demons.  Hence  this  plant  has  the  reputation 
of  being  a  powerful  talisman,  and  is  now  popularly  supposed 
to  act  as  a  safeguard  against  scorpions  and  snakes  by  paralysing 
them.*  It  is  waved  round  the  body  whilst  taking  the  ceremonial 
bath  early  in  the  morning  on  the  Naraka  Chaturdasi  or  first 
day  of  the  Div^li  (new  year)  festival. 

The  Sanskrit  synonyms  for  the  plant  are  Shikhari,  Kini  or 
Kinihi,  Xhara-manjari  **  having  a  rough  flower-stalk/'  Adhva- 
shalya  " roadside  rice,"  Shaikharika,  Pratyak-pushpi  "having 
reverted  flowers,*'  and  Mayuraka  *'crested."  It  is  described  in 
the  Nighantas  as  purgative,  pungent,  digestive ;  a  remedy  for 
phlegm,  wind,  inflammation  of  the  internal  organs,  piles,  itcb, 
abdominal  enlargements,  and  enlarged  cervical  glands.  The 
ashes  are  used  by  the  Hindus  in  preparing  caustic  alkaline  pre- 
parations. The  diuretic  properties  of  the  plant  are  well  known 
to  the  natives  of  India,  and  European  physicians  agree  as  to  its 
value  in  dropsical  affections ;  one  oimce  of  the  plant  may  be  boil- 
ed in  ten  ounces  of  water  for  15  minutes,  and  from  1  to  2  ounces 
of  the  decoction  be  given  3  times  a  day.  (Pharm.  of  India, 
p.  184.) 

Different  parts  of  the  plant  are  ingredients  in  many  native 
prescriptions  in  combination  with  more  active  remedies. 

In  Western  India  the  juice  is  applied  to  relieve  toothache. 
The  ashes  with  honey  are  given  to  relieve  cough ;  the  root  iu 
doses  of  one  tola  is  given  at  bedtime  for  night  blindness,  and 
rubbed  into  a  paste  with  water  it  is  used  as  an  anjan  (eye  salve) 
in  opacities  of  the  cornea.  The  seeds  are  often  used  as  a  famine 
food  in  India,  especially  in  E&jputana,  where  the  plant  is  called 
Bharotha,  i((tzi  (grass). 

Description. — A  common  weed,  with  an  erect,  striated 
pubescent  stem,  generally  about  two  feet  high,  but  sometimes 
much  more.     Side  branches  in  pairs,  spreading ;  leaves  pubescent 

♦Compare  with  Scriboniui  Comp.  163,  164,  where  similar  saperstitioni 
are  recorded. 
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from  the  presence  of  a  thick  coat  of  long  simple  hairs,  obovate, 
midolated,  very  obtuse,  acuminated,  base  attenuated ;  petiole 
short ;  spikes  long,  lax  ;  flowers  green  ;  bracts  rigid,  prickly* 
Sections  of  the  stem  do  not  show  any  crystalline  deposit  in 
the  parenchyma.  The  seeds  are  oblong,  of  a  brown  colour, 
from  j^Q  to  ^  of  an  inch  in  length  ;  on  one  side  a  grooved 
prominence  is  seen  which  indicates  the  position  of  the  embryo 
where  it  curves  round  the  mealy  albumen.  The  starch  granules 
are  very  small,  and  are  so  closely  packed  that  the  large  irregular- 
shaped  cells  which  contain  them  have  almost  the  appearance  of 
parenchymatous  cells. 

Chemical  composition. — The  whole  plant  collected  in  August 
was  used.  A  proximate  analysis  failed  to  indicate  the  presence 
of  any  principle  of  special  interest.  No  alkaloidal  body  was 
detected,  and  the  alcoholic  extract  containcdno  principle  reacting 
with  ferric  salts. 

For  the  ash  determination,  the  roots,  stems  and  leaves  were 
separately  examined  with  the  following  results : — 


Leaves. 

Stems. 

Boou. 

PO* 

SiO"  as  Sand  ... 
S0» 

3-0257 
39-7192 

1-3200 
13-8893 

3-4778 
17-8454 

2-7931 

Traces,  not 

estimated. 

5-7416 

11770 

2-0651 

8-8687 

•3297 

2-6989 
12-9716 

2-6534 
131233 

3-5149 
32-0008 

3-0352 
Not  estimated. 

9-5221 

1-5261 

Not  estimated. 

13-6294 

-5525 

1-8594 

21-4219 

3-9523 

CaO 

MffO 

12-9335 
6-4419 

K*0 

28-5830 

Na*0  

•9860 

Fe*0» 

56297 

Manganese 

KCl 

Not  estimated. 

NaCl   

3-2951 

A1'0»  

Not  estimated. 

CO* 

11-0057 

Carbon    

Not  estimated. 

100-2526 

95-2232 

95-1085 

IIL— 18 
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The  leaves,  sterns^  and  roots  dried  atlOO^C.  afforded  respectiTely 
the  following  peFcentages  of  ash : — Leaves,  24*334 ;  stems,  8*672 ; 
roots,  8*863.  The  large  amount  of  sand  present  in  the  ash  is  due 
to  the  fact  of  the  plants  having  been  collected  during  the  rains, 
and  when  received  they  were  coated  with  finely  divided  silicious 
matter. 

The  total  potash  calculated  as  K'O  was  equivalent  in  the  leaves 
to  21*4986  per  cent.,  in  the  stems  to  38*0122  per  cent.,  and  in 
tlie  roots  to  28*5830  per  cent.  It  is  possible  that  the  plant 
might  be  of  value  as  a  cheap  green  manure  on  account  of  its 
potash  content.     {Warden,  Chem.  Neics^  Vol.  ii.,  1891). 

Amarantus  spinosus,  Linn.,  Willd.  Amar.  38,  tAJ.S; 
Venn, — Tanduliya  {Sans,),  Kantem^th  (Bomb,),  Kintanatia 
(Ueng.),  Mulluk-kirai  (Tarn.),  K&ntdlo-dambho  (Onz,)^  possesses 
mucilaginous  properties.  The  Hindu  physicians  prescribe  the 
root  in  combination  with  other  drugs  in  monorrhagia*  It  is 
considered  to  be  a  specific  for  colic.  A  poultice  of  the  leaves 
was  officinal  in  the  Bengal  Pkaifnaeopona. 

The  authors  of  the  Phat*macop(eia  of  LicUa  regard  the  plant 
as  a  simple  emollient,  and  inferior  to  many  others,  but  recently 
the  root  has  been  found  to  be  of  great  service  in  the  treatment 
of  gonorrhosa  and  eczema.  In  gonorrhoea  it  is  said  to  stop  the 
muco-purulent  discharge,  and  all  the  concomitant  symptoms, 
such  as  heat,  scalding  and  general  irritation. 

iERUA  JAVANICA,  Juss. 
Tig.— Wight  /c,  t.  876. 
Hab. — Plains  of  India.     The  herb. 

iERUA   LANATA,  Juss. 

Fig. — Wight  Ic,  t.  723;  Rheede,  Hort,  Mai.  a?.,  t,  29. 

Hab. — Plains  of  India.     The  herb. 

Vernacular. — Chaya  {Hind.,  Beng.)y  Bhui-kallan  {Punj.), 
Kumra-pindi,  Kapur-madhura,  Kapur-phuti  {Mar.),  Pindiconda, 
Kamiupidai,  Nilapulai  {Tel,),  Pulai,  Sirru-pulai  {Tarn.). 
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History,  Uses>  &C. — These  plants  arc  used  by  the 
natives  of  India  as  diuretics^  and  are  considered  to  be  of  great 
value  in  lithiasis ;  they  are  also  thought  to  be  antidotal  in  cases 
of  poisoning  by  arsenic,  llie  flowers  are  sold  in  the  bazars  of 
Northern  India  under  the  name  of  Bhui-kallte.  ^»  lanata  i» 
the  Scherubala  of  Rheede,  and  Ainslie  states  that  the  Vytians 
consider  the  root  to  be  demulcent  and  prescribe  a  decoction 
in  strangury ;  in  the  Concan  it  is  used  as  a  diuretic,  j^.  Java- 
nica  has  a  great  reputation  in  Hyderabad,  Deccan,  as  a  remedy 
for  lithiasisy  and  the  flowers  have  been  brought  to  us  for  idem- 
tification  by  the  medical  attendant  of  a  gentleman  in  Bombay, 
who  had  been  in  the  habit  of  obtaining  them  from  Hyderabad 
under  the  Marathi  name  of  Kumra-pindi,  which  is  equivalent  to- 
the  Telingi  Pindi-conda,  and  rignifies  "  cock's  yinda " ;  we 
were  informed  that  much  benefit  had  been  derived  from  their 
use.  These  plants  resemble  Achyratithes  a>ipera  in  their 
medicinal  prc^rties.  The  flowers  are  very  soft  and  woolly, 
and  are  used  for  stuffing  pillows  and  mattresses  in  Sind  and  in 
Egypt.  In  Southern  India  the  natives  use  the  fljowering 
spikes  during  the  Pongul  festival  for  decorating  their  houses. 

Description. — The  plants  have  a  white  tomentose  appear- 
ance. The  leaves  are  alternate.  The  minute  flowers  are  in 
dense  terminal  or  axillary  spikes,  those  of  ^.  Java  nica  heing 
much  the  largest,  often  4  to  5  inches  in  length ;  they  are  herma- 
phrodite, with  three  concave-  persistent  bracts.  The  calyx 
consists  of  five,  nearly  equal,  erect  and  hairy  sepals  ;  the  five 
stamens  are  united  into  a  cup  at  their  base ;  the  ovary  is  one- 
celled,  with  a  single  o-vule  in  each  ceLL  The  fruit  is  a  roundish 
utricle. 

CELOSIA  ARGENTEA,  Lmn. 

Fig.—  JFight  le^  L  1767 ;  Uheede,  Hort.  Mai.  x^  t.  38,  39. 
Hab. — Throughout  India  and  tropical  Asia.     The  seeds. 

Vernacfflar. — Sarwali,  Suf6d-murgha  (JIlntL),  Svet-murga 
(Beng.),  Lapadi  (Guz.),  Kurdu  (Mar,),  Ghirugu  (Tel.),  Goraji 
(Can,) 
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History,  Uses,  &C. — This  common  annual  plant  is  con- 
sidered by  Bome  to  be  the  Vitunna  of  Sanskrit  writers  ;  when 
young  and  tender  it  is  eaten  as  a  Tegetable,  but  is  considerud  to 
be  very  heating.  The  seeds  are  considered  an  efficacious 
remedy  in  diarrhoea.  Indian  Mahometan  writers  on  Materia 
Medica  have  adopted  Sarwdli  as  a  substitute  for  the  ^peraymaj  of 
Pioscorides,  and  the  Herba  Britannica  of  Pliny,  which  has  b«en 
identified  by  Prof.  Muntingius  of  Groningen  as  Rurmex  Hydro- 
lapat/ium,  Iluds.,  our  Water  Dock,  the  Patience  aquatique  d 
the  French,  and  Wasserarapfer  of  the  Germans.  The  author 
of  the  Mufaridat'i'Namri  states  that  180  grains  of  the  seeds, 
with  an  equal  quantity  of  sugar-rcandy,  taken  daily  in  a  cup  of 
Uiilk,  is  a  most  powerful  aphrodisiac. 

Dr.  Watt  (Diet.  Econ.Prod.Ind.,ii,2iO)  states, on  the  authority 
of  the  Rev.  A.  Campbell,  that  the  Santals  e3;tract  a  medicinal  oil 
from  the  seeds. 

Description,— Stem  1  to  3  feet,  stout  or  slender,  simple  or 
branched ;  lea ves  1  to  6  inches,  narrow  ;  spikes  solitary,  few  or 
many,  1  tq  8  by  f  to  1  inch  ;  peduncle  slender;  flowers  white, 
tipped  with  pink,  glistening ;  bracts  n^uch  shorter  than  the  acute 
sefals.  Seeds  lenticular,  brown,  polished,  y^  of  an  inch  in 
diameter. 

Chemical  composition. — The  followi^ig  is  an  analysis  of  the 
finely  powdered  seeds : — 

Oil   , , 6-76 

Resin,  soluble  in  ether  , ,.       -81 

Alcoholic  extract    1-94 

Water  extract., 2470 

Starch,  &o 37*96 

Fibre  11-23 

Ash 5-80 

Moisture 10*80 

10000 
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The  alcoholic  extract  contained  an  alkaloidal  principle 
precipitable  by  alkalies,  soluble  in  ether,  and  giving  a  rose 
colour  with  strong  sulphuric  acid. 


CHENOPODIACEiE. 

USHNAN. 

Genera.— Arthrocnemum,  Caroxylon,  Salicomia, 
Salsola,  Suaeda.  Soda  plants. 

History,  Uses,  &C.— Sarjikakshara  has  doubtless  been 
prepared  in  India,  as  it  is  at  the  present  time,  from  a  very  early 
date.  In  the  time  of  Pliny  a  mineral  alkali  appears  to  have 
been  prepared  in  Egypt  from  the  ashes  of  certain  plants  and  to 
have  been  known  as  Natrum,  or  in  Greek  »'iVpo»' (P/iw.  31,  10), 
and  Strabo,  as  cited  by  fieckmauy  mentions  an  alkaline  water 
in  Armenia  used  for  washing  clothes.  {Hist,  of  Invent,  iii., 
p.  233.)  The  plants  from  which  Barilla  was  prepared  were 
known  to  the  Greeks  as  to  S\iuov  or  salt-worts.  {Theophr.  H.  P. 
iv.,  20  ;i)i'o«c.i.,  105.)  The  Arabs  also  were  early  acquainted  with 
the  same  substance,  which  seems  to  have  been  sometimes  potash, 
or  a  mixture  of  soda  and  potash  in  various  proportions,  and  to 
which  they  gave  the  name  of  (^^  I  El -kali  or  alkali.  The 
Arabian  writers  describe  TTshndn  as  good  for  the  mange  or 
scab,  and  the  itch ;  clearing  to  the  complexion,  cleansing, 
emmenagogue  and  abortive,  and  a  substance  with  which  clothes 
and  the  hands  are  washed.  The  author  of  the  Makhzan, 
speaking  of  Ushndn,  states  that  it  is  a  name  applied  to 
several  plants,  one  of  which  has  slender  branches  instead  of 
leaves,  upon  which  knob-like  bodies  form  (Suceda  fruticosa?). 
This  plant  is  always  fresh  and  juicy,  and  is  a  large  herb  with 
round  woody  stems.  He  then  describes  the  manner  in  which 
the  plant  is  burned  in  a  pit  in  the  ground,  and  the  Kali  or 
Barilla  extracted  from  the  ashes.  After  this  he  mentions 
another  plant  with  reddish  stems  and  leaves  purplish  on  one 


Digitized  by  LjOOQ IC 


142  OHENOrODIAOEM 

side  and  green  on  the  other  (Otenopodium  cUHpiicis?),  yielding 
a  juice  which  stains  black  ;  this  plant  he  says  is  very  common 
in  Sind  and  Mdltan,  and  is  used  for  staining  the  black  pattern 
on  the  Sind  pottery.  Lastly,  he  mentions  a  plant  called  Khuru- 
el-'asafir  (sparrow's  dung)  with  white  leaves  (Chenopodiim 
album .?),  and  another  which  is  called  in  Persia  Ghisool,  and 
is  used  for  dissolving  lac  dye,  and  as  a  substitute  for  ink, 
Dr.  Watt,  in  the  Dictionary  of  the  Economic  Products  of  India, 
gives  the  following  list  of  plants  which  are  used  in  the  manu- 
facture of  Saj ji-khar  or  Barilla : — 

Arthrocnemum  indicum,  Moq. 
Caroxylon  foctidum,  Moq. 
„  Griffithii,  Moq. 

Salicomia  brachiata,  Roxb. 
Salsola  Kalii  WHld. 
Suaeda  fruticosa,  Fornk. 

,,        indicai  Moq. 

„        nudiflora,  Moq. 

Aitchison  states  that  the  name  Ishlan  (probably  a  mispronun- 
ciation of  XJshndn)  is  applied  in  the  Hari-rud  Valley  to  Anabasis 
etnspoda,  Benth.  et  Hook,  f.,  which  is  used  in  preparing  barilla. 
In  the  Report  on  Punjab  Products,  it  is  stated  that  the  plants 
are  cut  down  during  the  cold  months,  dried  and  burnt  in  a  pit 
of  a  hemispherical  shape,  about  six  feet  in  circumference  and 
three  deep,  at  the  bottom  of  which  one  or  more  inverted  earthen 
pots,  having  small^  holes  in  their  bottoms,  are  sunk.  The 
holes  are  kept  closed  at  first,  but  when  the  alkali  begins  to  run, 
they  are  cleared  to  allow  it  to  fill  the  pots ;  when  cool  it  forms  a 
porous  mass  of  a  greyish- white  colour,  consisting  of  carbonates 
of  soda  and  potash,  sulphate  of  soda,  and  organic  matter.  In 
native  practice  this  substance  is  prescribed  like  our  preparations 
of  the  caustic  alkaKes.  It  is  the  Sarjikakshara  of  the  Raja 
Nirghanta  and  the  Sajji  of  the  bazars. 
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SHUKAI. 

Hab.— Persia.     The  herb. 

Feryi^cwZar.  — 8hukai  [Ind,  Bazars). 

History,  Uses,  &C. — This  drug  is  described  in  Maho- 
metan works  as  the  Akranfki*  or  Afshamiki  of  the  Greeks. 
Other  Arabic  names  given  are  Shaukat-el-baida,  Shaukat-el- 
Arabiya,  and  Kathir-el-rakab.  Ibn  Sina  says  it  is  the  same  as 
Bdzaward  (Bidaward,  Per*. )  Muhammad  Husain  very  truly 
denies  this ;  he  says  the  Persian  names  are  Charchah  and 
Kangarkhdr,  and  describes  two  varieties,  one  with  a  white 
flower  and  more  slender  stems  than  the  other,  which  has  purple 
flowers,  and  is  the  kind  generally  used.  The  latter,  he  says, 
has  triangxdar  stems,  the  size  of  a  man's  finger  or  less,  and  thick, 
small,  triangular,  downy  leaves  terminating  in  thorns ;  the  seeds 
are  small,  triangular,  and  of  a  greyish  colour.  The  whole  drug 
is  of  a  yellowish  white  colour  and  sweetish  taste.  The  plant 
and  fruit  are  generally  used,  but  the  root  is  to  be  preferred. 
Shukai  is  more  drying  and  astringent  than  B&daward;  it  is 
attenuant  and  deobstruent,  &c.,  &c.  (Makkzan-el-Admi/a, 
article  Shukai )  Haji  Zein-el- Attar  states  that  it  is  useful  in 
palsy  and  other  diseases  caused  by  cold  himaors.  He  quotes 
Galen  as  recommending  its  use  in  melancholia,  and  Paulus  as 
saying  that  it  is  useful  in  leprosy.  In  Persia  it  is  said  to  have 
a  reputation  as  a  remedy  for  ague.  The  dose  is  from  2  to  5 
dirhams. 

Description. — The  drug  as  met  with  in  India  consists  of 
all  parts  of  the  plant  broken  up,  but  very  little  of  the  root  is 
present.  The  portions  of  the  stem  are  of  a  greenish-yeUow 
colour,  roimd,  crooked,  channelled,  with  numerous  branches 
springing  from  the  axils  of  the  leaves  ;  the  external  surface  of 
the  stem  is  siKceous,  hard,  and  pubescent ;  internally  it  is  full  of 
soft  pith.  The  petioles  of  the  leaves  are  stem-clasping,  the 
lower  ones  completely  so.     The  lower  leaves  are  of  considerable 

*  Possibly  from  drpcoia/xoff,  on  account  of  its  thick  leaves,  each  lobe  of 
which  terminate*  in  a  thorn. 


Digitized  by  LjOOQ IC 


144  CHENOPOBIACEJE. 

size  with  a  triangular  midrib,  channelled  on  the  upper  surface, 
and  short,  thick,  spinous  lobes  which  vary  much  in  shape. 
The  plant  has  a  gummy,  rather  disagreeable  taste.  The  fruit 
is  occasionally  found  mixed  with  the  drug  in  considerable  quan- 
tity. It  is  a  woody  nut,  ^  of  an  inch  long,  formed  by  the 
fusing  together  of  the  different  parts  of  the  perianth  and  ovary, 
somewhat  triangular  in  form ;  at  the  base  are  spines  formed  by 
the  calycine  segments;  at  the  apex  the  perianth  forms  a  number 
of  tooth-like  processes  which  surround  the  top  of  the  ovary. 
The  seed  is  ovoid,  horny,  and  has  a  terebinthinate  odour. 

Chemical  composition, — The  chopped  plant,  air-dried,  was 
treated  for  several  days  with  warm  80  per  cent.,  spirit,  the 
resulting  tincture  distilled  to  remove  alcohol,  and  the  residue 
finally  deprived  of  the  last  traces  of  alcohol  by  spontaneous  eva- 
poration. The  extract  was  then  mixed  with  water  acidulated 
with  sulphuric  acid  and  agitated  with  petroleum  ether.  The 
petroleimi  ether  extract  was  greenish,  soft,  with  a  camphoraceous 
and  peppermint  odour  and  taste.  Treated  with  warm  proof 
spirit  a  portion  dissolved,  forming  a  clear  yellowish  liquid  while 
warm,  but  from  which  resinoid  matter  separated  on  cooling. 
The  solution  had  a  strongly  acid  reaction  and  gave  a  greenish 
coloration  with  ferric  chloride.  After  the  addition  of  sulphuric 
acid,  it  afforded  a  very  marked  precipitate  with  Mayer's  and 
other  alkaloidal  reagents.  With  alkalies  the  solution  was  colour- 
ed of  a  bright  yeUow  hue ;  basic  acetate  of  lead  gave  a  bright 
yellow  precipitate,  a  similar  precipitate,  but  smaller  in  amount, 
being  also  afforded  by  lead  acetate.  The  soft  resinous  residue 
insoluble  in  proof  spirit,  after  standing  deposited  a  small  amoimt 
of  bright  yellow  matter  which  was  destitute  of  crystalline 
structure  on  microscopic  examination.  In  anmionia  the  residue 
was  insoluble. 

During  agitation  of  the  extract  with  petroleum  ether  a  consi- 
derable amount  of  dark,  soft  resin  separated ;  this  resin  had  a 
marked  peppermint  odour,  and  was  only  partly  soluble  in  ether. 
After  repeated  washing  with  ether,  it  was  left  as  a  dark,  soft 
mass  which  could  be  kneaded  by  the  fingers ;  on  drying  at 
lOO^C.  a  nearly  black  brittle  mass  was  left,  easily  pulverised 
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and  forming  a  dark  olive-brown  coloured  powder,  odourless  and 
tasteless,  but  bitter  in  an  alcoholic  solution,  soluble  in  ammonia, 
forming  a  deep  yellowish  brown  solution,  from  which  it  was 
reprecipitated  by  acids  in  dirty  yellowish  white  flocks.  In 
alcohol  the  resin  was  easily  soluble  with  acid  reaction ;  with 
ferric  chloride  the  alcoholic  solution  was  slightly  darkened  in 
tint. 

After  agitation  with  petroleum  ether  the  acid  aqueous  solution 
was  agitated  with  ether :  the  ether  extract  was  small  in  quantity, 
and  though  some  small  points  separated  on  the  sides  of  the  dish 
which  appeared  crystalline  on  naked-eye  inspection,  on  micros- 
copic examination  no  crystalline  forms  were  visible.     In  water 
the  extract  was  partly  soluble  with  strong  acid  reaction :  the 
aqueous  solution  gave  with  ferric  chloride  a  dirty  bluish- green 
precipitate,  changing  almost  instantiy  to  dirty  whitish-brown. 
With   alkalies   a   bright  yellow  coloration  was  afforded;  the 
solution  did  not  precipitate  gelatine  and  gave  no  reaction  with 
cyanide   of   potassium.     The   ether  extract  was   treated  with 
ammonia,    in  which,   with  the  exception   of   some   flocks,   it 
appeared  to  be  wholly  soluble.  The  solution  exhibited  a  marked 
greenish  fluorescence ;  it  was  agitated  with  ether.     The  ether 
extractive  formed  a  non-crystalline  yellow  varnish,  soluble  in 
alcohol  without  fluorescence,  with  a  very  bitter  taste  and  neutral 
reaction;  treated  with  dilute  sulphuric  acid  a  small  portion  dis- 
solved, and  the  solution  afforded  marked  reactions  with  all  alka- 
loidal  reagents.     The  alkaline  aqueous  solution  was  acidulated, 
which  caused  whitish  flocks  to  separate,  and  agitated  with  ether. 
The  ether  extract  was  a  non-crystalline  yellow  \amish,  partly 
soluble  in  water  with  strong  acid  reaction,  the  solution  affording 
similar  reactions  to  the  original  aqueous  solution  of  the  ether  ex- 
tract.    The  ammoniacal  solution  exhibited  a  greenish  fluorescence. 
The  original  aqueous  acid  solution  was  now  rendered  alkaline 
and  ^eagitated  with  ether;  a  yellow  varnish  was  obtained  after 
spontaneous  evaporation  of  the  ether.     The  extract  was  treated 
with  dilute  sulphuric  acid  and  agitated  with  ether,  the  ether 
separated,  the  aqueous  solution  rendered  alkaline,    and   again 
agitated  with  ether,  in  order  to  purify  any  alkaloidal  principle 
in.— 19  .      . 
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which  might  be  present.  The  purified  ether  extract  dried  to  a 
yellow  varnish;  the  solution  in  sulphuric  acid  gave  a  very 
marked  yellowish  precipitate  with  Mayer's  reagent;  a  white 
precipitate  with  alkalies;  with  Frohde's  reagent,  a  precipitate 
first  yellowish,  rapidly  changing  to  pale  blue,  and  darkening, 
on  standing  or  warming,  to  deep  prussian  blue ;  chromate  of 
potash  gave  a  yellow  precipitate;  bichromate  of  potash  and 
concentrated  sulphuric  acid,  a  dirty  orange-red  ;  ferric  chloride 
no  reaction ;  the  solution  was  destitute  of  any  bitter  taste. 
Considerable  loss  of  alkaloid  occurred  during  its  purification,  as 
the  sulphate  was  somewhat  soluble  in  ether. 

Finally  the  original  alkaline  aqueous  solution  was  acidulated 
with  sulphuric  acid,  and  agitated  with  amylic  alcohol.  On. 
evaporating  off  the  amylic  alcohol,  a  deep  orange-red  varnish 
was  left,  partly  soluble  in  water  with  strong  acid  reaction,  the 
solution  giving  an  olive-brown  coloration  with  ferric  chloride; 
no  precipitate  with  gelatine ;  a  bright  yellow  coloration  with 
alkalies  ;  a  bright  yellow  precipitate  with  basic  acetate  of  lead; 
and  it  reduced  Fehling's  solution  on  boiling.  The  residue, 
insoluble  in  water,  was  dissolved  by  ammonia,  forming  a  deep 
orange-yellow  solution  from  which  acids  afforded  a  whitish 
precipitate,  the  yellow  colour  being  destroyed. 

SPINACIA  OLERACEA,irVm. 

Y\g.—Ij(imk.  Encycly  ^  814;  Wight  Ic,  t  818.  Spinach 
{Eng.\  Epinard  {Fr,).     Syn.  S.   tetrandra,  Stev. 

Hab. — Persia.     Cultivated  in  India.     The  herb  and  fruit. 

Vernacular.^Vvihk  [Ui)id\  Palang  (5^/*^.),  Vusayley-keeray 
{Tarn.). 

History,  Uses,  &C. — This  potherb  is  a  native  of  Persia; 
it  is  described  in  the  Persian  Burhin  under  the  name  of  ^^^i 
(ispanakh)  as  a  potherb  much  used  in  broth.  The  name  is 
now  often  incorrectly  pronounced  Ispanij  by  the  Persians,  and 
lafahaj  or  Isfini&j  by  the  Arabs.  The  plant  has  been  introduced 
into  India  by  the  Mahometans,  and  is  now  cultivated  in  many 
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parts  of  the  country.  The  African  Moors  brought  it  to  Spain, 
whence  its  use  gradually  spread  to  other  parts  of  Europe.  It 
was  known  in  England  as  Spinach  in  1568,  and  is  noticed  in 
Turner's  HerbcU,  published  in  that  year,  as  **  lately  introduced 
and  not  much  in  use. "  Aitchison,  in  his  Botany  of  the  Afghan 
DeUmUation  Cormniaeion,  remarks  that  it  grows  profusely  in  the 
vicimty  of  Simkoh  in  the  Badghis,  and  is  collected  as  a  potherb 
by  the  natives.  He  says: — "  I  have  no  doubt  Mr.  De  CandoUe 
is  correct  in  assuming  5.  tetrandra  to  be  the  wild  form  of 
S.  okracea.  '*  Spinach  is  much  valued  by  the  Mahometans  on 
account  of  its  cooling  and  emollient  properties,  and  the  seeds 
are  sold  in  all  the  Indian  bazars.  A  decoction  of  the  plant  is 
prescribed  in  febrile  affections,  in  lithiasis,  and  in  inflammation 
of  the  lungs  or  bowels.  The  juice  of  the  leaves  is  also  used  as  a 
diuretic  and  as  a  gargle  in  sore-throat.  Poidtices  of  the  leaves 
or  boiled  seeds  are  applied  to  soften  tumours  and  promote  the 
maturation  of  boils.  The  herb  is  considered  one  of  the  most 
digestible  and  wholesome  of  vegetables. 

Description. — The  plant  has  large,  thick,  succulent,  deep- 
green  leaves,  of  a  somewhat  triangular  form,  produced  on  long 
foot  stalks.  The  stem  is  erect,  large,  round  and  hollow,  about 
two  feet  high.  The  male  plants  are  distinguished  by  their  long 
terminal  spikes  of  green  flowers,  while  those  of  the  females  are 
axillary,  sessile  and  clustered.  The  fruit  is  prickly  in  some 
varieties  and  smooth  in  others. 

Chemical  composition. — Besides  a  large  quantity  of  mucilage 
spinach  contains  so  large  a  proportion  of  nitrates,  that  the  water 
in  which  it  has  been  boiled  may  be  used  for  making  touch- 
paper.  The  following  figures  give  the  mean  percentage  com- 
position of  three  samples  of  spinach  recorded  by  Konig : — 

Water 8847 

Nitrogenous  matter    3*49 

Fat  0-58 

Sugar 010 

Nitrogen-free  extractive    4'34 

Fibre   0-93 

Ash 2-09 
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Anhydrous  spinach  contained,  as  the  mean  of  three  analyses 
of  different  samples, — 

Nitrogen •.,.. 4*94 

Carbohydrates 37-93 

Basella  alba,  Linn,y  Wight  /c,  t.  896,  is  known  as  Indian 
spinach,  or  Malabar  Nightshade,  and  the  juice  of  the  leaves, 
which  is  demulcent  and  cooling,  is  a  popular  application  to 
allay  the  heat  and  itching  of  urticaria  arising  from  dyspepsia, 
an  affection  which  the  Hindus  consider  to  be  indicative  of  bile 
in  the  blood.  The  boiled  leaves  are  also  used  as  a  poultice. 
This  herb  is  extensively  cultivated  as  a  vegetable,  and  bears  the 
vernacular  names  of  Poi  (Hind,),  Maydl  (Mar.),  Vasala  (Tarn.), 
Bachchali  (Tel,),  and  Bili-basale  (^Can,),  The  generic  name  is 
derived  from  the  Tamil.  The  Sanskrit  name  is  Potaki  or  TJpodika. 
Many  plants  of  this  order  are  used  as  potherbs  in  the  East.  In 
Persia  and  Biluchistan,  Chenopodium  BotryS,  Linn,,  C. 
Blitum,  Hook,/.,  and  Atriplex  Moneta,  Bunge,  are  much 
used.  On  the  Indian  coasts,  Arthocnemum  indicum,  Moq,, 

a  plant  of  the  salt  marshes,  is  used  as  a  vegetable,  and  is  also 

pickled.  Fryer,  who  visited  Bombay  in  1694,  calls  it  "  samphire." 

Plants  more  generally  known  as  vegetables  are  ChcnOpO- 

dium  album,  Linn,,  C.  ambrosioides,  Linn.,  Beta 
vulgaris,  J^w'?.,  and  Atriplex  hortensis,  itVe«.  The  seeds 
of  the  Beet  are  sold  in  Indian  Bazars  for  medicinal  use,  under 
the  name  of  Chukandar. 


POLYGONACE^. 

POLYGONUM  AVICULARE,  Linn. 

Fig, — ^w^.  ^ot,  1252.  Knot-grass  (Eng,),  Renoufe  des 
oiseaux  (Fr,). 

Hab.— Northern  Asia,  Europe.  Introduced  into  India. 
The  root  and  seeds. 

Vernacuhr. — Machoti,  Bijband,  Kesri  (J7?'wf/.),Endrani(/SiW.) 
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History,  Uses,  &C. — This  plant  is  identified  by  F^  with 
the  male  wokvyovov  of  Dioscorides,  a  vulnerary  and  astringent 
herb,  the  Polygonos  of  Pliny  (27,  91).  It  was  used  by  the 
ancients  to  arrest  hemorrhage,  the  seeds  were  considered  to  be 
laxative  and  diuretic  and  to  arrest  defluxions.  For  burning 
pains  in  the  stomach  the  leaves  were  applied  topically,  and 
were  used  in  the  form  of  a  liniment  for  pains  in  the  bladder 
and  for  erysipelas.  The  juice  was  administered  in  fevers, 
tertian  and  quartan  more  particularly,  in  doses  of  two 
cyathi,  just  before  the  paroxysms.  Scribonius  ( Comp,  46)  says 
that  it  received  its  name  "polygonos''  from  its  being  found 
everywhere.  Ibn  Sina  and  other  Arabian  physicians  call 
the  plant  A'sa'r-ra'i  (^,^1^1  Up)  and  Batbat  (i'l^) ;  they 
consider  it  to  be  cold  and  dry,  and  reproduce  what  the  Greeks 
have  said  concerning  its  medicinal  uses.  The  Persians  call 
it  Hazdr-bandak.  It  is  the  Polygonum  mas  of  Matthiolus 
(Valgr,  ii.,  800). 

In  India  the  plant  is  still  used  by  the  Hakims  in  the  diseases 
named  by  Dioscorides. 

In  our  own  times  Polygonum  root  has  been  used  as  a  febrifuge 
in  Algeria,  and  has  been  reported  upon  as  being  an  excellent 
remedy  for  chronic  diarrhoea  and  stone  in  the  bladder.  Its 
value  has  apparently  been  much  exaggerated.  {J.  B.  Jackson^ 
Amer.  Journ.  Pfmrm.,  1873,  247.) 

In  the  Lancet  (1885,  668)  it  is  said  to  be  used  in  Russia, 
under  the  name  of  Someriana,  as  a  popular  remedy  in  lung 
affections.  Dr.  Rotschinin,  who  has  experimented  with  the 
drug,  found  it  really  valuable  in  several  cases  of  bronchitis,  two 
of  which  were  capillary ;  also  in  three  cases  of  whooping  cough. 
It  was  tried  in  phthisis,  but  no  definitely  satisfactory  results 
were  obtained.  A  tumblerful  of  the  decoction  was  given  three 
times  a  day. 

Description.— Root  fibrous,  long,  very  tough,  and  some- 
what woody;  branched  below,  simple  at  the  crown.  Stems 
several,  spreading  in  every  direction,  generally  prostrate,  much 
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brtoched,  rounds  striated,  leafy  at  the  namerous  knots  or  joints. 
Leaves  alternate,  stalked,  hardly  an  inch  long,  elliptic  or 
lanceolate,  entire,  obtuse,  single-ribbed,  smooth  except  at  the 
margin^  tapering  at  the  base;  very  variable  in  width,  substance 
rather  coriaceous,  colour  greyish  or  glaucous.  Flowers  variegated 
with  white,  crimson  and  green.  Seeds  acutely  triangular,  of  a 
shining  black. 

Polygonum  Bistorta,  Linn.,  is  the  Anjubdr  of  the 
Western  Arabs,  and  their  description  of  it  is  still  reproduced  in 
Indian  medical  works.  P.  viviparum,  Ltan,,  a  nearly- 
allied  species,  is  used  as  a  substitute  for  it  in  the  Punjab,  under 
the  same  Arabic  name,  and  is  called  in  the  vernacular  Maslun  and 
Bilauri.  The  Anjubar-i-Rumi  of  the  bazars,  imported  from 
Persia,  is  a  thick  reddish-brown  astringent  root-bark,  evidently 
obtained  from  a  tree  or  shrub  of  some  size,  and  it  may  be 
observed  that  Aitchison  found  an  arboreous  species  of  Polygonum 
growing  in  the  Badghis  and  Paropamisus. 

Other  species  of  Polygonum  which  have  been  used  medicin* 
ally,  and  which  occur  in  India,  are: — 

P.  glabrum,  WUid.,  p.  Hydropiper,  Linn.,  P.molle, 
Don.,P.  barbatum,I«nn.,  and  P.  alatum, -ff«»«.  All  these 
plants  are  astringent,  but  P.  Hydropiper  also  contains  a  pungent 
volatile  principle  having  acrid  properties. 

Chemical  composition. — Dr.  C.  J.  Rademaker  {Amer.  Joum. 
Pharm.,  Nov.  1879)  separated  from  P.  Eydropiper  a  crystalline 
principle  which  he  named  Polygonic  acid.  H.  Trimble  and 
H.  J.  Schuchard  [Amer.  Journ.  Pharm.,  Jan.  1885)  re-examined 
the  plant  with  the  following  results: — They  found  that  the 
pecuUar  pungent  principle^  although  present  in  a  weak 
alcoholic  tincture,  disappeared  on  distillation,  the  pungent 
taste  of  the  herb  being  absent  both  from  the  distillate  and  the 
residue  in  the  retort. 

From  these  experiments  they  conclude  that  the  active  prin*^ 
ciple  is  decomposed  on  the  slightest  heating,  and  that  the  only 
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proper  preparation  of  the  drug  would  be  one  made  without  the 
application  of  heat.  They  prepared  the  polygenic  acid  of 
Pr.  Bademaker,  and  conclude  from  their  experiments  that  it  is 
only  a  mixture  of  impure  tannic  and  gallic  acids. 

The  following  summary  shows  the  amount  of  the  most  impor* 
tant  constituents : — 

Per  cent. 
Water 1025 

{From    petroleum   spirit 
solution. 
Resin  and  chlorophyll  •••....••  1*54       From  ether  solution. 
Reflin,  tannin,  and  chlorophyll.  5*14      From  alcoholic  solution. 

Sugar 1-44"1 

Gum    *55  >  From  aqueous  solution. 

Tannin  and  extractive 5*23 J 

Albuminoids  I'DO^j 

>  From  alkaline  solution. 
Phlohaphene,  &c 5*95  J 

Salts  and  a  small  amount  of  1    ^.^^  f   From  dilute  acid  solu- 
extractive    f  (       tion. 

Cellulose 57*45 


97-25 

Separately  determined :  tannin,  8*46  per  cent. ;  ash,  7*40  per  cent. 
(  Tear-Book  o/Pharm.,  1885,  p.  160.) 

Dr.  C.  J.  Rademaker  {Amer.  Joum.  Pharm.,  June  1886) 
re-asserted  the  existence  in  this  plant  of  the  active  crystalline 
principle,  described  by  him  as  polygenic  acid,  and  supplied 
further  details  respecting  its  extraction  and  properties,  together 
with  a  wood-cut  illustration  of  its  crystals.  He  says : —  "  Poly- 
genic acid  may  be  prepared  by  treating  the  plant  with  water, 
to  which  some  bicarbonate  of  sodium  has  been  added,  and 
allowing  it  to   macerate    for  24   hours;  or  by  precipitating 
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a  fluid  extract  with  basic  acetate  of  lead.  In  each  case  separate 
the  base  by  means  of  sulphuric  acid,  and  the  organic  acid  by 
means  of  ether.  Allow  the  ethereal  solution  to  evaporate,  and 
treat  the  residue  with  distilled  water,  and  filter ;  this  separates 
the  resin  (resinous  acid).  The  filtrate  is  then  filtered  throogli 
animal  charcoal  repeatedly,  until  all  colouring  matter  is  removed. 
The  filtrate  is  next  treated  with  solution  of  gelatine,  in  order  to 
remove  any  tannic  acid  that  might  be  present,  again  filtered, 
and  evaporated  to  dryness,  redissolved  in  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously.  Polygenic  add 
thus  prepared  crystallizes  in  needles.  Its  solution  in  water  does 
not  precipitate  gelatine  nor  produce  a  bluish-green  coloratioE 
when  added  to  a  mixture  of  ferrous  and  ferric  salts  in  solution, 
showing  absence  both  of  gallic  and  tannic  acids.  It  is  freely 
soluble  in  water,  less  so  in  ether,  and  insoluble  in  petroleum 
spirit.  The  heat  of  a  water-bath  does  not  destroy  any  of  its 
properties.     ( Year-Book  of  Pharm.,  1886,  p.  210. ) 

The  other  species  of  Polygonum  which  have  been  examined 
contain  starch  and  tannic  and  gallic  acids.  Bowman  (1869) 
obtained  21  per  cent,  of  tannic  acid  from  Bistort  root.  In  the 
Bengal  Chemical  Examiner's  Report  for  1884  we  meet  with  the 
following  notice  of  P.  glahrum  :  "  Several  specimens  of  a  plant 
called  Bish'kurki  were  sent  from  Cachar  for  examination.  It 
was  stated  that  the  plant  was  frequently  added  to  country 
spirit,  which  it  was  believed  might  have  thus  communicated  to 
it  some  specially  noxious  property.  The  plant  was  identified 
by  Dr.  G.  King  as  Polygonum  glabrum,  and  on  chemical  exami- 
nation and  physiological  application  was  not  found  to  possess 
toxic  properties.'' 


RHEUM  OFFICINALE,  Baillon. 

Fig. — Bentl.  and  Trim.,  t.  213.     Rhubarb  (Eng.),  Rhu- 
barbe  {Fr.). 

Hab.— South-Eastem  Tibet,  China.     The  root. 
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RHEUM  PALMATUM,Zmt2. 

Fig. — Bentl.  and  Trim.,  t.  214.  Rhubarb  {Eng.),  Rhu- 
barbe  (Fr.). 

Hab. — South-Eastern  Tibet,  China.     The  root. 

Vernacular. — Rewand-chini,Lakri-re  wand-chini  (lud.  Bazars) . 

History,  Uses,  &C.  — The  Chinese  appear  to  have  been 
acquainted  with  the  properties  of  rhubarb  from  a  period  long 
anterior  to  the  Christian  era,  for  the  drug  is  treated  of  in  the 
herbal  called  Pen-king,  which  is  attributed  to  the  Emperor 
Shen-nung,  the  father  of  Chinese  agriculture  and  medicine,  who 
reigned  about  2700  B.C.  The  drug  is  named  there  Huang-hang, 
yellow,  excellent,  and  Ta-huang,  the  great  yellow.  The  latter 
name  also  occurs  in  the  great  Geography  of  China,  where  it  is 
stated  that  rhubarb  was  a  tribute  of  the  province  Si-ning-fu, 
eastward  of  Lake  Kuku  Nor,  from  about  the  7th  to  the  10th 
centuries  of  our  era. 

As  regards  Western  Asia  and  Europe,  we  find  a  root  called 
pa  or  prfov,  mentioned  by  Dioscorides  as  brought  from  beyond 
the  Bosphorus.  Pliny  describes  a  root  termed  Ithacama,  which, 
when  pounded,  yielded  a  colour  like  that  of  wine,  but  inclining 
to  saffron,  and  was  brought  from  beyond  Pontus.  The  drug 
thus  described  is  usually  regarded  as  rhubarb,  or  at  least  as  the 
root  of  some  species  of  Rheum.  Lassen  has  shown  that  trading 
caravans  from  Shensi  in  Northern  China  arrived  at  Bokhara  as 
early  as  the  year  114  B.C.     (Pharmacographia,) 

Riwas  (the  plant  Ri  in  the  Zend  language)  was  known  to  the 
ancient  Persians,  and  the  same  name  is  still  applied  to  a  species 
of  Rheum  in  the  province  of  Gilan  in  Persia.  Aitchison  found 
R,  Bibes,  Gronov.,  on  the  Paropamisus  range,  to  be  known  to 
the  peasantry  as  Rewash,  Rewand  and  Chukri;  he  states  that 
the  flowering  branches  are  eaten,  and  the  root  used  in  colouring 
leather.  In  the  Hari-rud  Valley  he  found  JB.  tatarieum,  Linn. ,  f ., 
to  be  known  as  Rewash-i-dewana,  **  fools'  rhubarb,"  the 
fruit  and  root  being  used  as  a  purgative.  IbnJ^Sina  (978) 
lU.— 20 
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notices  both  the  plant  Ribas  (RiwiSs,  Pers.)  and  the  drug 
Kiwand  (Rewand,  P6»r«.)— the  first  an  acid  plant,  and  the  second 
evidently  Chinese  rhubarb.  Mesne,  early  in  the  11th  century, 
distinguishes  between  Chinese  and  Khorasan  rhubarb,  and  Haji 
Zein-el-att6r,  writing  in  1368,  says : — "  I  consider  Rewand  to  be 
the  same  as  Ribds.  Ibn  Jazla,  the  author  of  the  MinAdJ,  states 
that  there  are  two  kinds,  China  and  Khorasan  rhubarb,  and  that 
the  latter  is  known  as  Riwand-el-dawdbb,  and  is  used  in  veteri- 
nary practice,  whilst  the  Chinese  is  reserved  for  human  beings. 
The  latter  is  the  best  kind,  and,  when  powdered,  is  of  a  saffron 
colour ;  the  fractured  surface  has  the  grain  of  a  cow's  hump,  and 
is  friable ;  it  is  called  Rewand-i-lahmi  (meaty  rhubarb),  and 
should  be  in  large  pieces  like  a  hoi*se's  hoof,  and  not  worm-eaten. 
In  my  experience  there  are  three  kinds  of  rhubarb — Chinese, 
Khorasan,  and  Indian.  Masih  (Mesne)  states  that  rhubarb  is 
hot  in  the  third  degree  and  dry  in  the  first."  (IkhtiuraU 
article  JRdwand.) 

The  author  of  the  Makhzan-el-Adtdya,  himself  a  native  of 
Khorasan,  has  the  following  account  of  Ribfis : — **  It  is  called  in 
Persian  RiwSs,  Riwaj  and  Chukri,  and  is  an  herbaceous  plant  a 
cubit  in  height;  from  the  centre  spring  one  or  two  flattened  stems, 
2  fingers  by  1  finger  in  thickness,  having  a  pubescent  bark,  the 
lower  portion  of  which  is  purplish  and  the  upper  green,  like  the 
stem  of  a  lettuce.  Internally  the  stem  is  white,  soft  and  juicy ;  it 
has  a  sour  and  somewhat  astringent  t^iste.  The  top  of  the  stem  is 
branched,  and  between  the  branches  are  green  rough  bracts ;  the 
flowers  are  red,  and  have  a  sUghtly  acid  and  sweetish  taste.  The 
plant  grows  in  the  cold  snowy  mountains ;  the  best  is  the  Persian, 
white,  delicate,  succulent  and  subacid,  with  a  stout  tall  stalk. 
The  root  of  this  plant  is  rhubarb  (Rewand),  which  has  already 
been  described,  and  it  is  called  *  Rib^s-i-Mu'ammiri,'  because 
one  Mu'ammir  of  Nishapur  was  the  first  to  discover  this."  For 
the  history  of  rhubarb  in  Europe,  the  reader  is  referred  to  the 
Pharmacographia, 

Rhubarb  is  not  an  article  of  the  Hindu  Materia  Medica,  but 
the  modem  Hindus  have  become  acquainted  with  its  properties 
through  Mahometan  and  European  physicians. 
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In  the  nse  of  rhubarb  as  a  medicine,  the  Mahometans  quote 
and  follow  Galen,  Oribasius,  Paulus,  R^zf,  Ibn  Sina  and  Masih, 
whose  opinions  it  is  unnecessary  to  reproduce.  In  India  it  is 
chiefly  used  as  a  stomachic,  tonic,  and  mild  aperient. 

The  rhubarb  found  in  the  Indian  bazars  is  of  a  very  inferior 
kind,  in  long  stick- like  pieces,  shipped  to  Calcutta  and  Bombay 
from  the  Eastern  ports.  It  comes  from  China,  and  has 
hardly  any  aroma,  a  bitterish  taste,  and  but  slight  purgative 
action.  When  fresh,  it  is  covered  with  a  yellow  dust,  like 
ordinary  rhubarb.  The  natives  use  it  as  a  tonic  and 
stomachic.  None  of  the  commercial  rhubarb  known  as  East 
Indian  is  imported  into  Bombay  unless  specially  ordered  from 
Chiua,  but  it  often  passes  through  the  port  on  board  the 
P.  and  0.  Company's  steamers.  Bombay  druggists,  Native 
and  European,  usually  obtain  their  rhubarb  from  London. 
On  account  of  its  low  price,  the  former  always  import  English 
rhubarb.  In  the  Phai^macopma  of  India ,  the  bazar  rhubarb  of 
India  is  attributed  to  Rheum  emodi,  B,  Moore ro/tlanum,  and 
R.  Webbianum,  all  Himalayan  species ;  it  is  said  to  be  of  two  kinds, 
large  and  small :  *'The  first  in  cylindrical  pieces,  of  various 
sizes  and  shapes,  furrowed ;  cut  obliquely  at  the  extremities, 
about  four  inches  long  and  an  inch  and  a  half  in  diameter ;  of  a 
dark-brown  colour,  feeble  rhubarb  odour  and  bitter  astringent 
taste ;  texture  radiated,  rather  spongy,  not  presenting  on  frac- 
ture the  marbled  texture  characteristic  of  ordinary  rhubarb; 
pulverized  with  difficulty ;  powder  of  a  dull  brownish-yellow 
colour.  The  second  consists  of  short  transverse  segments  of  the 
root  branches ;  of  a  dark-brownish  colour,  odourless  or  nearly 
so,  with  a  very  bitter  astringent  taste.''  {Op,  cit.,p.  187.)  The 
first  kind  so  exactly  corresponds  with  the  stick  rhubarb  im- 
ported from  China,  that  we  are  of  opinion  that  it  was  not 
Himalayan  rhubarb,  whilst  the  second  probably  was  of  Indian 
origin.  Trials  made  with  Himalayan  rhubarb  by  Prof.  Royle 
{Calcutta  Med.  and  Phya.  Tram,,  iii.,  p.  439)  and  Mr.  Twining 
(Diseases  of  Bengal^  i.,  p.  220)  are  reported  to  have  been  satis- 
factory, and  Dr.  Hugh  Cleghom  [Madras  Quart.  Med.  Journ.^ 
1862,  v.,  p.  464),  who  furnishes  some  interesting  remarks  on 
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Himalayan  rhubarb^  states  that  it  is  only  an  inferior  variety 
that  reaches  the  plains  of  Hindustan.  He  tested  the  action  of 
the  fresh  root,  and  found  it  to  resemble  the  action  of  Eussian 
rhubarb.     {Op.  cit.,  p.  188.) 

Description. — China  rhubarb  consists  of  portions  of  amag- 
sive  root  which  display  considerable  diversity  of  form,  arising  from 
the  various  operations  of  paring,  slicing  and  trimming  to  which 
they  have  been  subjected.  Thus  some  pieces  are  cylindrical  or 
rather  barrel^shaped,  others  conical,  while  a  large  proportion 
are  plano-convex,  and  others  again  are  of  no  regular  shape. 
These  forms  are  not  aU  found  in  the  same  package,  the  drug 
being  usually  sorted  into  round  and  flat  rhubarb.  The  pieces 
are  from  3  to  4  inches  long  by  2  to  3  inches  in  breadth. 
Many  pieces  are  pierced  with  a  hole.  The  drug  is  dusted  over 
with  a  bright  brownish-yellow  powder,  on  removal  of  which  the 
surface  is  seen  to  have  a  rusty -brown  hue.  The  character  which 
most  readily  distinguishes  the  rhubarb  of  China  is  that  well- 
developed  pieces,  broken  transversely,  display  dark  lines  arranged 
as  an  internal  ring  of  star-Hke  spots.  In  good  rhubarb  the 
interior  is  compact  and  veined  with  reddish-brown  and  white, 
sometimes  mixed  with  iron-grey.  The  root  when  chewed  tastes 
gritty,  by  reason  of  the  crystals  it  contains  of  oxalate  of  calcium; 
but  it  is,  besides,  bitter,  astringent  and  nauseous.  The  odour  is 
peculiar.  [Pharmacographia,)  The  characters  of  the  Chinese 
stick  rhubarb  which  is  used  in  India  have  already  been  noticed ; 
it  would  appear  to  consist  of  the  smaller  branches  of  the  root 
which  have  been  removed  in  preparing  the  drug  for  European 
commerce. 

Chemical  composition. — The  purgative  principle  of  rhubarb  is 
Cathartic  acid,  a  glucoside  discovered  by  Kubly  (Bull.  Soc.  Chim. 
Paris,  1866)  in  Senna  in  combination  with  calcium  and  magne- 
sium, and  now  known  to  be  present  in  many  other  purgative 
drugs.  Rhubarb  also  contains  GhrysopJianic  acid,  C^*H^°0*,  andan 
alUed  substance  Emodin,  C**H»°0* ;  a  tannin,  C'^ff'^O^*,  named 
Bheo*tannic  acid  by  Kubly;  resins  and  mucilaginous  matters. 
Small  quantities  of  albimiinoid  substances,  malic  acid,  fat  and 
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fla^r  have  also  been  met  with  in  rhubarb.  The  amount  of  the 
mineral  constituents  is  eiLceedingly  variable:  Fluckiger  and 
Banbury  obtained  from  two  good  samples  of  China  Rhubarb, 
dried  at  100°C.  and  incinerated,  12*9  and  13*87  per  cent,  of  ash; 
another  pale  sample  yielded  no  less  than  43*27  per  cent.  The 
ash  consists  of  carbonates  of  calcium  and  potassium. 

The  following  analyses  by  Elbome  show  the  percentage 
composition  of  three  samples  of  English  Rhubarb  and  two  erf 
the  Eastern  drug  ; — 


B.  offici- 
nale, or- 
dinal y 

OOlUVA- 

tion. 


R.  offci- 
nalejiifth 
ciiUiva- 

UUQ. 


R,  rha- 
ponli- 
cum. 


Bast 

Indian 
Rbabarb. 


Rnasian 
Rimbiirb . 


Moisture 

Asb 

Mucilage  (soluble  in  water) ...... 

Oatbartic  acid ... 

Tannin  and  chrysophan 

Organic  acid 

Besinuus     substances    soluble     in 

alcobul 

Fat   and   free    chrysophanic   acid 

soluble  in  petroleum  etber 


606 

7-9 

5-57 

9-33 

4-9 

79 

6-5 

48 

41 

35 

32 

33 

14  3 

117 

125 

33 

2-2 

1-6 

2-6 

20 

3-4 

0-4 

0-3 

0-2 

6-4 
9-28 
4-0 
4-5 
11  7 
3-0 

46 

0-7 


126 
6-63 
55 
32 

110 
4-6 

5-2 

1-5 


Rumex  vesicarius,  Linn,,Campd.Eum.,]29,t.  3,/.  1.8; 
ChiSka  (Hind.,  Beng,,  Bomb.),  Chrikra  {San^.),  is  cultivated  all 
over  Asia,  and  is  used  just  as  sorrel  is  in  Europe;  excellent 
'potage  k  Toseille'  may  be  made  with  it  The  plant  is,  doubt* 
less,  one  of  the  kinds  of  Hamaz  (Dock)  mentioned  in  Arabic 
works,  and  is  much  esteemed  for  its  medicinal  properties.  The 
juice  is  said  to  allay  the  pain  of  toothache,  and  by  its  astringent 
properties  to  check  nausea,  promote  the  appetite,  and  allay 
morbid  craving  for  unwholesome  substances.  The  herb  also  is 
considered  very  cooKng  and  of  use  in  heat  of  stomach,  and 
externally  as  an  epithem  to  allay  pain,  especially  that  caused 
by  the  bites  or  stings  of  reptiles  and  insects.  The  seeds  are  said 
to  have  similar  properties,  and  are  prescribed  roasted  in  dysen^ 
tery,  and  as  an  antidote  to  scorpion  stings.  The  root  is  also 
medicinal. 
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Description. — The  fruit  sold  in  the  shops  as  GuUuunii 
(Dock  flowers)  is  reddish-brown,  about  y^  of  an  inch  long,  and 
consists  of  three  fringed,  leaf-like  expansions,  each  furnished 
with  an  oblong  glandular  body  and  attached  at  the  base  to  a 
short  thick  pedicel ;  they  enclose  a  triangular,  polished,  dark- 
brown  seed. 

Bijband. — Shining  angular  seeds  (nuts), evidently  derived 
from  a  species  of  Rumex.  They  are  used  as  an  aphrodisiac 
Murray  states  that  the  fruit  of  Polygonum  aviculare,  Linn., 
is  known  as  Bijband  or  Endranf  in  Sind.  According  to 
Atkinson,  Rumex  Wallichii,  Meissn.,  referred  by  Hooker  to 
i2.  maritimm,  Linn.,  yields  the  Bijband  of  the  bazars.  Probably 
the  seeds  of  several  species  are  collected. 

Rumex  Patientia,  which  Hooker  thinks^  along  with 
JJ.  aquaticus,  Linn.,  might  be  united  with  R.  orientalis,  Bemh., 
has  been  examined  by  W.  Dahlen,  who  gives  the  following 
percentage  composition : — Water,  92*18  ;  Nitrogenous  matter, 
2-42  ;  Oil,  0-48 ;  Sugar,  0-37  ;  Nitrogen-free  extractive,  306 ; 
Fibre,  0-66  ;  A.sh,  082. 

This  plant  is  a  native  of  the  Western  Himalaya  and  extends 
westward  to  Asia  Minor,  Syria  and  Greece ;  it  was  named  by 
Hayne  R.  Dioscoridis  {ArnzeiL  xiii.,  5,\t.  5),  from  its  having 
been  identified  with  the  Xairo^ov  of  the  ancients,  and  it  is  still 
called  Xojro^o  in  Greece. 


AKISTOLOCHIACE^. 

ARISTOLOCHIA    INDICA,  lAnn. 

Fig.— Wight  fc,  1 1858;  Grif.  Ic.Pl.  Asiat.,  U  529  ;Rheede, 
Sort,  Mai.  viiL,  t.  25.     Indian  Birthwort  {Eng.). 

Hab.— Throughout  the  low  country  of  India.  The  stem 
and  root. 

Vernacular. — Isharmdl,  Budrajata  (fltnrf.),Ishormdl  (Beng*)t 
S&psand,  Ishvari,  Rudrajata  {Mar.),  Sapsan,  Ishwari  (6ua*)» 
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Ichchura-mtila,  Peru-marindu  {Tom.),  Ishvara-veru,  Govila 
(Tel),  Ishvari-beni,  Nanjin-beru  (Caw.),  Karalvekam,  Ishvara- 
muri  (Mai),  Sipfis  (Goo). 

History,  Uses,  &C. — This  scandent  slirubis  the  Rudra- 
jata  of  the  Rdja  Nirghanta;  other  Sanskrit  names  for  it  are 
Arkamfila,  "  lightning  root ";  Ishvari,  "goddess'';  Sunanda, 
"pleasing";  and Sudhy-upasya,  "worthy  of  worship/'  It  is  con- 
sidered to  be  attenuant,  deobstruent,  emmenagogue,  antarthritic, 
and  a  valuable  medicine  in  the  bowel  affections  of  children  who 
are  teething.  In  the  Mahometan  Materia  Medica  it  is  known  as 
Zarawand-i-Hindi,  and  is  admitted  as  an  Indian  substitute  for 
Zarawand  (AHstolochia  tonga).  The  early  Portuguese  settlers 
in  India  gave  it  the  name  of  Raiz  de  Cobra,  on  account  of  its 
supposed  efficacy  against  the  bite  of  that  snake. 

The  plant  was  first  described  by  Rheede,  who  compares  its 
odour  to  that  of  fresh  ginger,  and  states  that  boiled  in  oil  it  is 
applied  as  a  liniment  to  snake-bites,  and  a  decoction  given 
internally.  It  is  also  administered,  rubbed  to  a  paste  with  water 
or  in  decoction,  in  cold  fevers,  headache,  flatulent  distention, 
and  dysuria.  As  a  lotion  it  relieves  gouty  pains,  and  the  pow- 
der with  pepper  and  hot  water  stops  bloody  fluxes. 

It  appears  to  be  the  Radix  puloronica  of  Rumphius,  which  is 
employed  in  Banda  in  decoction,  in  diseases  of  the  intestines, 
and  also  in  intermittent  fevers.  Ainslie  (Mat,  Ind,,  ii.,  298) 
notices  its  use  by  the  Tamil  doctors  in  the  bowel  complaints  to 
which  children  are  subject  in  consequence  of  indigestion  and 
teething,  and  says  they  sometimes  call  the  drug  Talashroolivayr. 
He  also  says  that  the  powder  is  taken  internally  in  cases  of 
snake-bites  and  applied  to  the  bitten  part.  Loureiro  (Flor. 
Cochin-Chin.,  vol.  ii.,  p.  528),  speaking  of  the  plant,  says: 
"  Prodest  in  colica,  cibi  inappetentia,  febribus  intermittenti- 
bus,  obstructionibus,  hydrope."  Fleming  (Catalogue  of  Indian 
Plants,  p,  8)  notices  its  use  in  Upper  India  as  an  emmena- 
gogue  and  antarthritic. 

The  plant  is  placed  in  the  secondary  list  of  the  Pharmacopoeia 
oj  India,  but  no  fxtrther  information  with  regard  to  its  medicinal 
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properties  is  given.  In  Bombay  Siipsan  is  chiefly  prescribed  in 
the  bowel  complaints  of  children  and  in  cholera ;  it  is  regarded 
as  a  stimulant  tonic,  and  is  also  applied  externally  to  the 
abdomen.  Babu  T.  N.  Mukharji  states  that  the  juice  of  the 
fresh  leaves  is  very  useful  in  the  croup  of  children,  by  induc- 
ing vomiting,  without  causing  any  depression.  [AmHterdam 
Cat,  f.  21.) 

Description* — The  drug  as  sold  in  the  shops  consists  of 
the  root  and  stem,  the  latter  in  by  far  the  larger  proportion ;  in 
many  parcels  the  stem  only  is  to  be  found  It  is  either  in  short 
pieces,  or  the  whole  stem  may  bo  twisted  into  a  kind  of  circular 
bundle.  The  thickest  portion  of  the  stem  is  i  to  i  an  inch  or 
more  in  diameter,  and  has  a  central  woody  column  made  up  of 
about  ten  wedge-shaped  portions.  The  bark  is  thick  and  corky, 
marked  with  longitudinal  ridges  and  numerous  small  warty 
projections ;  it  is  of  a  yellowish-brown  colour.  The  taste  is 
bitter  and  camphoraceous,  and  the  odour  aromatic  and  agreeable. 

Microscopic  stmcfure, — The  wedge-shaped  woody  columns  are 
traversed  bj^  large  vessels,  the  medullary  rays  are  distinct  and 
easily  traced  into  the  bark ;  in  the  latter,  which  consists  of 
starchy  and  corky  parenchymatous  tissue,  there  is  a  circular 
Bone  of  large  yellow  stone-cells. 

Chemical  composition. — The  air-dried  roots  were  contused  and 
digested  for  several  days  with  warm  80  per  cent,  alcohol.  Tho 
greater  part  of  tho  alcohol  from  tho  resultant  tincture  was 
removed  by  distillation,  but  the  last  traces  could  be  separated 
by  spontaneous  evaporation  with  difficulty,  owing  to  soft 
resinous  matter  separating  and  floating  on  the  surface  and  thus 
preventing  evaporation.  The  extract  still  containing  alcohol,  and 
which  possessed  a  strong  smell  of  the  drug,  was  mixed  wath  water 
and  agitated  with  light  petroleum  ether.  During  agitation  a 
dark  viscid  resinous  mass  sep.irated,  as  well  as  a  small  amount 
of  a  bright  yellow  powder.  The  clear  aqueous  solution,  after 
separation  of  the  petroleum  ether,  was  gently  heated  to  expel 
alcohol,  and  the  residue  acidified  with  sulphuric  acid  and 
agitated  with  ether.     After  separation  of  the  ether,  the  aqueous 
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solution   was  rendered  alkaline  and  reagitated  first  with  ether, 
then  with  chloroform,  and  lastly  with  amylie  alcohol. 

The  dark  resinous  matter  which  separated  on  agitation  with 
petroleum  ether  was  repeatedly  shaken  with  ether,  in  which  a 
portion  was  soluble.  The  ethereal  extract  was  of  the  consistence 
of  honey,  had  a  taste  and  smell  like  that  ofa  mixture  of  tui*pentine 
and  peppermint,  and  was  also  bitter :  in  alcohol  it  was 
soluble  with  acid  reaction  ;  it  was  dissolved  by  ammonia,  forming 
a  dark  reddish  orange-coloured  solution,  and  was  reprecipitated  by 
acids  in  yellowish  flocks.  The  residue  insoluble  in  ether  was  soft 
when  moist  and  dark  chocolate  in  colour :  on  drying  at  lOO^C.  it 
became  brittle,  and  could  be  easily  reduced  by  pressure  between  the 
fingers  to  a  yellowish  powder  which  possessed  neither  taste  nor 
odour :  in  alcohol  it  was  soluble  with  acid  reaction  :  in  ammonia 
the  greater  part  dissolved,  and  was  reprecipitated  in  yellow  flocks 
by  acids.  The  bright  yellow  powder  was  soluble  in  ether,  and 
was  left  on  spontaneous  evaporation  as  a  bright  yellow  varnish, 
destitute  of  crystalline  structure.  In  warm  water  the  greater 
part  dissolved,  forming  a  pale  yellow  solution  which  became 
turbid  on  cooling  and  which  had  a  marked  acid  reaction. 
In  alkalies  it  was  soluble  with  deep  orange  coloration,  and 
was  reprecipitated  by  acids  in  pale  yellow  flocks :  with  ferric 
chloride  it  gave  a  dirty  brownish-red  precipitate  :  with  basic 
acetate  of  lead,  yellowish  flocks:  with  baryta  water  no 
precipitate,  only  a  deep  yellow  coloration. 

The  light  petroleum  ether  extract  was  soft  and  brownish  in 
colour,  and  had  a  strong  odour  of  turpentine  ;  on  gently  heating 
in  a  small  retort,  a  trace  of  a  distillate  was  obtained  which 
had  a  most  powerful  terebinthinate  odour  and  taste. 

The  extract  obtained  by  agitating  the  original  aqueous  acid 
solution  with  ether  was  a  bright  yellow,  transparent,  soft,  var- 
nish-like mass,  from  which  slowly  separated  a  few  small  yellowish 
nodules,  which,  on  microscopic  examination,  were  found  to  consist 
of  bundles  of  rod-shaped  crystals.  The  extract  was  soluble  in 
alcohol  with  strong  acid  reaction,  the  solution  exhibiting  a  well- 
niarked  greenish  fluorescence,  as  did  also  an  ethereal  solution. 
HI.— 21 
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The  taste  was  very  bitter,  aromatic,  and  also  somewhat  terebin- 
thinate.    On  treatment  with  ammonia  the  extract  was  partly  dis- 
solved, yielding  a  deep  orange-red  solution,  which  was  agitated 
with  ether,  the  ether  showing  a  marked   greenish  fluorescence. 
On   evaporating  off   the  ether,  a  bright  yellow,  viscid,  trans- 
parent extract  was  left,  with  a  bitterish  taste,  accompanied  by  a 
strong  one  of  turpentine.     In  alcoholic  solution  the  extract  was 
neutral  in  reaction,  the  solution  exhibiting  a  marked  fluorescence. 
The  ammoniacal  solution,  after  separation  of  the  ether,  was  acidu- 
lated with  sulphuric  acid  and  reagitated  with  ether.    On  evapora- 
tion of  the  ether,  a  bright  yellow,  soft,  varnish-like  residue  was 
left ;  on  heating  with  water  the  greater  part  dissolved,  forming  a 
clear  solution  which  became  turbid  on  cooling.     With  alkalies 
the   extract   gave   a  deep   orange-red   solution :    with    ferric 
chloride   a   dirty   brownish- red   precipitate:    with  basic   lead 
acetate  yellowish  flocks  were  precipitated :  with  lime  and  baryta 
water     a    yellowish    coloration,   but    no   precipitates.     After 
boiling  with  dilute  sulphuric  acid,Fehling's  solution  was  reduced. 
The  reactions  of  this  acid  were,  therefore,  similar  to  those  of  the 
j/elloiv  powder  which  separated  on  agitation  with  petroleum  ether. 
The  original  solution  after  addition  of  sulphuric  acid  was 
rendered  alkaline  with  ammonia  and  agitated  with  ether.     On 
spontaneous   evaporation  of   the  ether,  a   yellow,   soft,   non- 
crystalline, transparent,  varnish -like  extract  was  left.     This  was 
treated  with  a  little  dilute  sulphuric  acid,  in  which  a  portion  only 
dissolved,   and  agitated   with  ether,  which    removed  resinous 
matter.     The    ether    was    then   separated,    and   the    aqueous 
solution    rendered   alkaline,    and    reagitated    with    ether.     A 
yellow  non-crystalline  extract  was  obtained,  which  was  nearly 
wholly  soluble  in  dilute  sulphuric  acid,  and  which  afforded  the 
following  reactions  :  with  ammonia  a  white  precipitate  soluble  in 
excess :  with  caustic  soda  a  similar  precipitate,only  slightly  soluble 
in  excess :  with  platinic  and  auric  chlorides  yellow  precipitates : 
marked  yellow  precipitate  with  Mayer's  reagent,  and  with  other 
alkaloidal  reagents:   with  strong  nitric  acid  a  yellowish  color- 
ation: with  Frohde's  reagent  a  deep  blue  coloraiion  in  the  cold, 
no  alteration   in  tint  on  gently  heating.     After  boiling  with 
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dilute  sulphuric  acid,   the  liquid  slightly  reduced    Fehling's 
solution. 

After  agitation  with  ether,  the  liquid  was  agitated  with 
chloroform,  which  separated  an  alkaloidal  principle  mixed  with 
much  colouring  matter.  The  reactions  were  similar  to  those 
yielded  by  the  principle  extracted  by  ether. 

Finally  the  liquid  was  agitated  with  amylic  alcohol,  the 
alcohol  exhibiting  very  marked  greenish  fluorescence.  The 
amylic  alcohol  extract  contained  a  large  amount  of  resinous 
matter  insoluble  in  dilute  sulphuric  acid  ;  the  acid  solution 
afforded,  however,  very  marked  evidence  of  the  presence  of  a 
principle  reacting  with  alkaloidal  reagents,  the  colour  reactions 
being  similar  to  those  yielded  by  the  principle  separated  by  ether 
and  chloroform.  It  would  be  premature  for  us  to  definitely 
state  that  the  principles  extracted  by  ether,  chloroform,  and 
amylic  alcohol  were  either  identical  or  different. 

Toxkologjj, — Dr.  S.  M.  Shircore  of  Moorshedabad  states  that 
it  is  undoubtedly  used  to  procure  abortion. 

Commerce. — The  drug  can  hardly  be  called  an  article  of 
commerce,  as  it  is  supplied  to  the  shops  by  herbalists  or 
country  people.  It  is  very  abundant  in  the  Southern  Concan. 
Value,  annas  6  per  pound. 

ARISTOLOCHIA  BRACTEATA,  Retz. 

JJab^ — Deccan  Peninsula  to  Bandelkand,  Siud,  Ceylon. 
The  herb. 

Vernacular, — Kiramar,  Qandhini  {Hind,),  Kiramar  (Ouz,), 
Gandhan-gavat,  Gandhini  (Mar.),  Ganajali-hullu,  Kattagiri 
{Can.)y  Adutina-pdlai  (Taw.),  G4dide-gadapara-aku,  Kadapara 
{Tel),  Atutinta-pala  {Mai). 

History,  Uses,  &C. — This  plant  is  the  Dhdmra-pattra 
of  the  Bija  Nirghanta,  Le.,  the  plant  with  grey  leaves.     The 
synonyms  are : — Dhumrdhva,  Su-labhS,  Svayam-bhuva,  Gridhra 
pattra,  Gridhrdni,  Krimi-ghni,  Srima-lapaha.    It  is  much  used 


Digitized  by  LjOOQ IC 


164  AlilSTOLUCHIACEJi. 

by  Hindu  physicians  on  account  of  its  bitter,  purgative,  and 
anthelmintic  properties.  The  leaves  are  applied  to  the  navel  to 
move  the  bowels  of  children,  and  are  also  given  internally  in 
combination  with  castor  oil  as  a  remedy  for  colic.  The  juice  of 
the  fresh  leaves  or  the  powder  of  the  dried  leaves  is  a  favourite 
application  to  sores  to  destroy  maggots.  In  the  Kurnool 
District,  when  the^  sazza  is  attacked  with  insects,  a  long  rope 
soaked  in  the  juice  of  the  plant,  and  with  the  leaves  of  the 
plant  attached,  is  drawn  over  the  crop.  Dr.  Hov^,  who  \d8ited 
Bombay  in  1787,  found  the  plant  growing  in  great  abundance 
in  Guzerat.  He  states  that  the  root  and  leaf  are  remarkably 
bitter,  and  yield  a  thick  yellowish  juice,  which  is  mixed  with 
boiled  milk  and  given  in  syphilis,  and  combined  with  opium  is 
used  with  great  success  in  gonorrhoea.  Ainslic  notices  the 
application  of  the  leaf,  when  bruised  and  mixed  with  castor  oil, 
to  obstinate  psora  (the  Carpang  of  the  Tamils).  The  plant  is 
also  thought  to  stimulate  uterine  contraction,  and  is  administer- 
ed in  tedious  labour  and  as  an  emmenagogue.  In  Dalzell  and 
Gibson's  Flora  of  Bombay  (p.  225)  it  is  spoken  of  as  possessing 
a  merited  reputation  as  an  antiperiodic  in  intermittent  fevers. 
The  native  doctors  in  Bombay  make  a  paste  with  water,  of  the 
plant,  along  with  the  seeds  of  Barnngtonia  acutatigula,  Celastrtis 
pam'culata,  and  black  pepper,  and  rub  the  whole  body  with  it  for 
the  cure  of  malarial  fevers. 

The  evidence  collected  by  Dr.  Watt  (Diet,  Econ.  Prod.  Indian 
i.,  314)  shows  that  it  is  the  opinion  of  several  European  phy- 
eicians  in  different  parts  of  India  that  the  plant  has  a  decided 
action  upon  the  uterus,  and  increases  or  induces  uterine  con- 
tractions. There  appears  to  be  no  doubt  as  to  its  anthelmintic 
properties. 

Description. — The  drug  consists  of  the  whole  plant  in 
fruit ;  the  stems  are  striated,  slender,  and  about  as  thick  as 
a  piece  of  whipcord  ;  the  leaves  are  of  a  pale,  glaucous  green, 
obtuse,  heart-shaped,  with  wavy  edges,  about  2  inches  long  and 
li  inch  broad,  when  dry  they  are  blackish ;  the  capsules  are 
ovate,  S  of  an  inch  long,  ribbed,  depressed  at  the  apex,  six-celled ; 
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each  cell  contains  a  column  of  heart-shaped  flat  seeds,  closely 
packed.  The  appearance  of  the  seeds  is  peculiar,  they  look  as 
if  they  had  been  cut  out  with  a  punch  ;  one  side  is  flat,  black, 
and  rough  from  a  number  of  irregular  projections;  the  other  is 
almost  entirely  occupied  by  two  brown  comparatively  smooth 
lobular  projections  of  a  soft  corky  structure ;  these  under  the 
microscope  are  seen  to  be  entirely  composed  of  ovate,  empty, 
dotted  cells.     The  whole  plant  is  nauseously  bitter. 

Chemical  composition, — The  plant  contains  a  nauseous  volatile 
substance,  an  alkaloid,  and  a  large  quantity  of  salts.  The 
alkaloid  is  amorphous  and  gives  no  colour  reactions  vnth  the 
strong  mineral  acids.  The  bitter  concentrated  tincture  on 
standing  deposited  cubical  crystals  of  potassium  chloride.  The 
ash  calculated  on  the  air-dried  plant  was  1775  per  cent.,  and 
strong  alkaline  fumes  wore  given  o£E  from  the  plant  when 
burning. 

Commerce,— \ dine,  Rs.  3 J  per  maund  of  37 J  lbs. 

Zarawand-i-gird  (Pers.,Inci.  Bazars).  The  imported  root 
of  Aristolochia  rotunda^  Linn.,  Ouib.  Hist,  Nat.,  ii.,  p.  371,  a  small 
plant  with  slender  stems  and  almost  sessile,  obtusely  cordiform 
leaves.  The  flowers  are  solitary  in  the  axils  of  the  leaves, 
tubular,  yellow  without,  and  orange  brown  within.  The  whole 
plant  is  acrid,  aromatic  and  bitter.  The  root  is  tuberous, 
placentiform,  hard  and  heavy  when  dry,  more  or  less  mam- 
millated  on  the  under  surface,  of  a  reddish-brown  colour ;  on 
the  upper  surface  are  the  remains  of  several  stems  or  small  pits 
showing  where  they  were  attached ;  on  the  under  surface  one 
central  scar  marking  the  attachment  of  the  rootlets.  The 
substance  is  very  hard  and  homy,  and  has  a  bitterish  somewhat 
aromatic  taste,  and  camphoraceous  odour, 

Zarawand-i-tawil  (Pers.,  Ind.  Bazars).  The  imported 
root  of  Aristolochia  longa,  Linn.,  Mill,  Jr.,  t.  51,/.  2,  a  plant 
much  resembling  A.  rotunda,  and  having  a  similar  habitat.  It 
differs  from  the  latter  plant  in  having  petioled  leaves,  yellow 
flowers  striped  with  brown,  and  a  cylindrical  root  which  has  much 
the  same  taste  and  odour  as  that  of  A,  rotunda.    Mahometan 
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physicians  describe  it  as  resolvent,  deobstruent,  diuretic, 
emmenagogue,  alexipharmic,  and  vermifuge.* 

These  Aristolochias  were  formerly  considered  to  be  antidotes 
for  snake-bites.  Albertus  Magnus  [De  mirabilibus  Mundi)  says:— 
"Si  vis  statim  interficere  serpentem,  accipe  ex  Aristolochia 
rotunda  quantimi  vis  et  tere  illam  bene,  et  accipe  ranam 
sylvestrem  vel  campestrem  et  contere  ipsam  et  commisce  earn 
Aristolochia,  et  pone  cum  eo  aliquid  ex  incausto,  et  scribe  cum 
eo  in  charta  aut  aliquo  quod  plus  amas,  et  pix)jice  ad  serpentes." 

Zardwand-i-gird,  or  mudahraj,  is  considered  by  Persian  writers 
on  Materia  Medica  to  be  the  female  of  Ai*ktolochia  »longa,  Mir 
Muhammad  Husain  tells  us  that  at  Ispahan  it  is  called 
Nukhud-i-alwandi.  Mahometan  physicians  describe  it  as  resol- 
vent, stimulating,  pectoral,  stomachic,  and  cephalic ;  they  pre- 
scribe it  in  jaundice  and  gout.  True  Zarawand-i-gird  is  very 
scarce  in  India ;  most  of  the  druggists,  when  asked  for  it,  supply 
the  small  starchy,  inert  tuber  of  an  arura.t 

The  Aristolochias  are  still  collected  by  herbalists  in  Southern 
Europe  for  medicinal  use. 


PIPEKACEiE. 

PIPER  NIGRUM,  TAnn. 

Ylg.—Miq.  III.  Pip.  60,  t  50;  Bot.  Mag.,  L  3139;  Beixil 
and.  Tnm.y  t  245;  Black  Pepper  (Eng.),  Poivre  noir  [Fr.). 

Hab* — Travancore  and  Malabar.  Cultivated  elsewhere. 
The  fruit. 

Veimacular. — Mirach,  Kali-mirach  (Hind.),  Gol-marich 
{Beng.),  Milagu  (Tarn.),  Miriydlu  {TeL)^  Kuru-mulaka  (MaL), 
Menasu  {Can^},  Miri,  Kali-miri  {Mar.),  Kalo-miri  {Guz.),  White 

♦  Compare  with  the  description  of  the  two  Aristolochias  in  Dioscorides 
(iii.,  4)  n€p\  apicToXoxlas  (TTpoyyvXrjs.  Pliny  mentions  their  use  by  women 
to  procure  male  offspring,  and  Apuleius  recommends  them  as  a  protective 
a}eain8t  the  evil  eye. 

t  Pinellia  tuberi/era,  Tenore,  the  Sang-pwan-hea  of  the  Chinese,  growing 
ahout  Pekin  (Hance,  JAnn.  Journ.  Bot.,  xiii.  ^1872),  88),  figured  and  de- 
scribed by  Hanbury.     {Science  Pupae,  p.  262.) 
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pepper  bears  the  same  names  with  the  addition  or  substitution 
of  the  adjective  "white." 

History,  Uses,  &C. — The  eaiKest  travellers  from  the 
West  who  visited  India,  found  the  pepper  vine  in  cultivation  on 
the  Malabar  Coast.  Theophrastus  (H.  P.  ix.,  22)  mentions  two 
kinds  of  pepper  (iriV^p*  or  if*n*pi)  in  the  fourth  century  B.  C,  and 
Dioscorides  (ii.,  148)  mentions  XevKov  ir«V«pt,  white  pepper,  tJMKp6v 
ircircpi,  long  pepper,  and  /*«Xav  irintpt,  black  pepper.  Pliny  says : — 
"It  is  quite  surprising  that  the  use  of  pepper  has  come  so 
much  into  fashion,  seeing  that  in  other  substances  which  we  use, 
it  is  sometimes  their  sweetness,  and  sometimes  their  appearance, 
that  has  attracted  our  notice ;  whereas,  pepper  has  nothing  in  it 
that  can  plead  as  a  recommendation  to  either  fruit  or  berry, 
its  only  desirable  quality  being  a  certain  pungency ;  and  yet  it 
is  for  this  that  we  import  it  all  the  way  from  India !  Who  was 
the  first  to  make  trial  of  it  as  an  article  of  food  ?  and  who,  I 
wonder,  was  the  man  that  was  not  content  to  prepare  himself,  by 
hunger  only,  for  the  satisfying  of  a  greedy  appetite? ''  (12,  14.) 
In  the  Periplus  of  the  Erythrean  Sea,  written  about  A.D.  64, 
it  is  stoted  that  pepper  is  exported  from  Baraks,  the  shipping 
place  of  Nelkunda,  in  which  region,  and  there  only,  it  grows  in 
great  quantity.  These  have  been  identified  with  places  on  the 
Malabar  Coast  between  Mangalore  and  Calicut. 

Long  pepper  and  Black  pepper  are  among  the  Indian  spices 
on  which  the  Romans  levied  duty  at  Alexandria  about 
A.D.  176. 

Cosmas  Indicopleustes,  a  merchant,  and  in  later  life  a  monk, 
who  wrote  about  A.D.  540,  appears  to  have  visited  the  Malabar 
Coast,  or  at  all  events  had  some  information  about  the  pepper- 
plant  from  an  eye-witness.  It  is  he  who  furnishes  the  first 
particulars  about  it,  stating  that  it  is  a  climbing  plant,  sticking 
close  to  high  trees  like  a  vine.  Its  native  coimtry  he  calls 
Male.  The  Arabian  authors  of  the  Middle  Ages,  as  Ibn 
Khurdadbah  {circa  A.D.  869-885),  Edrisi  in  the  middle  of  the 
12th,  and  Ibn  Batuta  in  the  14th  century,  furnished  nearly 
similar  accounts. 
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Among  Europeans  who  described  the  pepper-plant  with 
some  exactness,  one  of  the  first  was  Benjamin  of  Tudela,  who 
visited  the  Malabar  Coast  in  A.D.  1166.  Another  was  the 
Catalan  friar,  Jordanus,  about  J  3-^0  ;  he  described  the  plant  as 
something  like  ivy,  climbing  trees  and  forming  fruit,  like  that 
of  the  wild  vine.  "  This  fruit,"  he  says,  **  is  at  first  green, 
then,  when  it  comes  to  maturity,  black."  Xearly  the  same 
statements  are  repeated  by  Xicolo  Conti,  a  Venetian,  who,  at 
the  beginning  of  the  loth  century,  spent  twenty-five  years  in 
the  East.  He  observed  the  plant  in  Sumatra,  and  also  described 
it  as  resembling  ivy.     (Pharmacographia ,) 

The  high  cost  of  pepper  contributed  to  incite  the  Portuguese 
to  seek  for  a  sea  passage  to  India,  and  the  trade  in  this  spice 
continued  to  be  a  monopoly  of  the  Crown  of  Portugal  as  late 
as  the  18ch  century. 

lu  January  1 793,  an  agreement  was  made  between  the  Rajah 
of  Travancore  and  the  English,  by  which  he  was  to  supply  a 
large  quantity  of  pepper  to  the  Bombay  Government  in  return 
for  arms,  ammunition  and  European  goods ;  this  was  known 
as  the  '*  Pepper  Contract." 

It  is  worthy  of  remark  that  all  the  foreign  names  for  black 
pepper  are  derived  from  Pippali,  the  Sanskrit  name  for  long 
pepper,  which  leads  one  to  suppose  that  the  latter  spice  was  the 
first  kind  of  pepper  known  to  the  ancient  Persians  and  Arabs, 
through  whose  hands  it  first  reached  Europe.  Their  earlier 
writers  describe  the  plant  as  a  shrub  like  the  Pomegranate 
(P.  chaha  ?).  The  moderns  apply  the  name  Filfil(Pilpil,  Pers.) 
to  all  kinds  of  pepper.  Black  popper  is  called  in  Sanskrit 
Maricha,  which  means  a  "  pungent  berry."  The  word  is  derived 
from  Marichi,  *'  a  particle  of  light  or  fire,"  and  appears  to 
have  been  first  applied  to  the  aromatic  berries  known  as  Eakkola ; 
it  now  signifies  black  and  red  pepper,  and  in  the  vernacular 
forms  of  Mirach  or  Mirchai,  is  a  household  word  in  India. 

Maricha  is  described  in  the  Nighantas  as  bitter,  pungent, 
digestive,  hot  and  dry ;  synonyms  for  it  are  Valli-ja  "creeper 
grown,*'  Ushana,  Tikshna  "pungent,''  Malina,  Syama  "black," 
&c.     It  is  said  to  be  useful  in  intermittent  fever,  haemorrhoids. 
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dyspepsia,  cough,  gonorrhoDa  and  flatulence,  and  to  promote  the 
secretion  of  bile.  Together  with  long  pepper  and  ginger  it 
forms  the  much-used  compound  known  as  Trikatu,  "the  three 
acrids, ''  or  "  Ushana-chatu-rushana."  Externally,  pepper  is 
iised  as  a  rubefacient  and  stimulant  of  the  skin.  In  obstinate 
intermittent  fever  and  flatulent  dyspepsia,  the  Hindus  administer 
white  or  black  pepper  in  the  following  manner : — A  tablespoon- 
iul  is  boiled  overnight  in  one  seer  of  water,  until  the  water  is 
reduced  to  one- fourth  of  its  bulk,  the  decoction  is  allowed  to  cool 
during  the  night,  and  is  taken  in  the  morning.  The  pepper  is 
then  again  boiled  in  the  same  manner  and  the  decoction  taken 
at  night.  This  treatment  is  continued  for  seven  successive  days. 
A  compound  confection  of  pepper  {Prdnada  gudikd)  is  given  as 
a  remedy  for  piles  ;  it  is  made  in  the  following  manner  : — Take 
of  black  pepper  32  tolas,  ginger  24  tolas,  long  pepper  16  tolas. 
Viper  chaba  (chavya)  8  tolas,  leaves  of  Torus  baccata  (tilisa) 
8  tolas,  flowers  of  Mesitafprrea  (nagkesar)  4  tolas,  long  pepper 
root  16  tolas,  cinnamon  leaves  and  cinnamon  one  tola  each, 
cardamoms  and  the  root  of  Andropogon  muricatus  (usira)  2  tolas 
each,  old  treacle  240  tolas ;  rub  them  together.  Dose  about  2 
drachms.  When  there  is  costiveness,  chebulic  myrobalans  are 
substituted  for  ginger  in  the  above  prescription.   (Chakradatta.) 

The  use  of  pepper  for  the  cure  of  intermittents  is  strongly 
recommended  by  Stephanus  in  his  commentary  on  Galen,  and 
recently  some  cases  of  refractory  intermittent  fever,  in  which, 
after  the  failure  of  quinine,  piperine  has  been  administered 
with  advantage,  are  reported  by  Dr.  C.  S.  Taylor  (Bnt,  Med, 
Journ,,  Sept,,  1886).  In  one  case,  immediately  on  the  accession 
of  an  attack,  throe  grains  of  piperine  were  given  every  hour, 
until  eighteen  grains  had  been  taken,  and  on  the  following  day, 
when  the  intermission  was  complete,  the  same  dose  was  given 
every  three  hours. 

Mahometan  physicians  describe  black  pepper  as  deobstruent, 
resolvent,  and  alexipharmic ;  as  a  nervine  tonic  it  is  given 
internally,  and  applied  externally  in  paralytic  affections;  in 
toothache  it  is  used  as  a  mouth-wash.  As  a  tonic  and  diges- 
tive, it  is  given  in  dyspepsia.     With  vinegar  it  forms  a  good 
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stimulating  poultice.  With  honey  it  is  useful  in  coughs  and 
colds.  Moreover,  it  is  diuretic  and  emmenagogue,  and  a  good 
stimulant  in  cases  of  bites  by  venomous  reptiles.  Strong  friction 
with  pepper,  onions,  and  salt  is  said  to  make  the  hair  grow  again 
upon  the  bald  patches  left  by  ringworm  of  the  scalp.  They 
notice  the  use  of  the  unripe  fruit,  preserved  in  salt  and  water 
as  a  pickle,  by  the  natives  of  Malabar. 

De  Gubematis  draws  attention  to  the  following  passage  from 
the  travels  of  Vincenzo  Maria  da  Santa  Caterina  (iv.,  3)  with 
reference  to  white  pepper  being  offered  by  the  Hindus  to  their 
gods  in  Malabar : — "Da  Malavari  h  tenuto  in  stima  grandissima, 
eli  Gentili  d'ordinario  Foffirono  a  'loro  Dei,  si  per  la  rarita  come 
per  la  virtii  salutifera  e  medicinale,  che  da  quelle  sperimentano, 
riportandolo  poi  alii  infermi."  For  the  early  history  of  pepper 
in  Europe,  the  Pharmacographia  may  be  consulted. 

Cultivation. — Its  cultivation  is  very  simple,  and  is  effected  by 
cuttings  or  suckers  put  down  before  the  commencement  of  the 
rains  in  June.  The  soil  should  be  rich,  but  if  too  much  moisture 
be  allowed  to  accumulate  near  the  roots,  the  young  plants  are 
apt  to  rot.  In  three  years  the  vine  begins  to  bear.  They  are 
planted  chiefly  in  hilly  districts,  but  thrive  well  enough  in  the 
low  country  in  the  moist  climate  of  Malabar.  They  are  usually 
planted  at  the  base  of  trees  which  have  rough  or  prickly  bark, 
such  as  the  jack,  the  erythrina,  cashewnut,  mango-tree,  and 
others  of  similar  description.  They  will  climb  about  20  or  30 
feet,  but  are  purposely  kept  lower  than  that.  During  their 
growth  it  is  requisite  to  remove  all  suckers,  and  the  vine  should 
be  pnmed,  thinned,  and  kept  clean  of  weeds.  After  the  berries 
have  been  gathered,  they  are  dried  on  mats  in  the  sun,  turning 
from  red  to  black.  They  must  be  plucked  before  they  are  quite 
ripe,  and  if  too  early  they  will  spoil.  White  pepper  is  the 
same  fruit  freed  from  its  outer  skin,  the  ripe  berries  being 
macerated  in  water  for  the  purpose.  In  this  latter  state  they 
are  smaller,  of  greyish- white  colour,  and  have  a  less  aromatic  or 
pungent  taste.  The  pepper- vine  is  very  common  in  the  hilly 
districts  of  Travancore,  especially  in  the  Cottayam,  Meenachel, 
and  Chenganacherry  districts,  where,  at  an  average  calculation, 


Digitized  by  LjOOQ IC 


PIPERAOE^.  171 

about  5,000  candies  are  produced  annually.     It  is  a  Government 
monopoly.     {Druty.) 

Description. — The  immature  fruit,  known  as  Black 
Pepper,  is  globular,  about  ^  of  an  inch  in  diameter,  much 
wrinkled,  and  of  a  brown-black  colour ;  on  one  side  are  the 
remains  of  the  peduncle,  and  on  the  other  of  the  style  and 
stigmas.  The  pericarp  is  closely  adherent  to  the  seed.  The 
latter  consists  of  a  thin  reddish-brown  testa  and  a  copious 
albumen,  the  exterior  portion  of  which  is  homy  and  the 
interior  farinaceous.  The  embryo  is  undeveloped.  The  mature 
seed,  known  as  White  Pepper,  is  less  acrid  than  Black,  as  the 
pericarp  has  been  removed  ;  it  is  also  rather  smaller  and  of  a 
grey  colour,  striated  from  base  to  apex  by  about  a  dozen  light 
stripes. 

The  transverse  section  of  a  grain  of  black  pepper  exhibits  a 
soft,  yellowish  epidermis  covering  the  outer  pericarp.  This  is 
formed  of  a  closely-packed  yellow  layer  of  large,  mostly  radially 
arranged,  thick-walled  cells,  each  containing  in  its  small  cavity 
a  mass  of  dark-brown  resin.  The  middle  layer  of  the  pericarp 
consists  of  soft,  tangentially-extended  parenchyme,  containing 
an  abundance  of  extremely  small  starch  granules  and  drops  of  oil. 
The  shrinking  of  this  loose  middle  layer  is  the  chief  cause  of 
the  deep  wrinkles  on  the  surface  of  the  berry.  The  next  inner 
layer  of  the  pericarp  exhibits  towards  its  circumference, 
tangentially-arranged  soft  parenchyme,  the  cells  of  which 
possess  either  spiral  striation  or  spiral  fibres,  but  towards  the 
interior,  loose  parenchyme  free  from  starch  and  containing  very 
large  oil  cells. 

The  testa  is  formed  in  the  first  place  of  a  row  of  small  yellow 
thick-walled  cells.  Next  to  them  follows  the  true  testa,  as 
a  dense,  dark-brown  layer  of  lignified  cells,  the  individual  out- 
lines of  which  are  undistinguishable. 

The  albumen  of  the  seed  consists  of  angular,  radially  arrang- 
ed, large-celled  parenchyme.  Most  of  its  cells  are  colourless 
and  loaded  with  starch ;  others  contain  a  soft,  yellow,  amorphous 
mass.    If  thin  slices  are  kept  under  glycerine  for  some  time, 
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these  masses  are  slowly  transformed  into  needle-shaped  crystals 
of  piperiu.     [Phannacographia.) 

Chemical  composition, — Black  pepper  contains  an  acrid  resiu, 
a  volatile  oil,  starch,  gum,  a  small  quantity  of  fatty  oil  in  the 
mesocarp,  and  about  5  per  cent,  of  inorganic  matter,  besides  the 
dXkxAoiA  piperiney  and  a  volatile  alkaloid  which  is  probably  ideu- 
tical  with  piperidine.  The  acrid  resin  is  dark-green,  soluble  in 
alcohol,  ether  and  alkalies,  and,  in  connection  with  other 
constituents  of  pepper,  also  in  water.  C.  Hcisch  {Analyst,  xi , 
186-190)  has  shown  that  pepper  should  contain  not  less  than  50 
per  cent,  of  starch,  which  is  characterised  by  the  smallness  of  its 
granules.  The  essential  oil  has  been  examined  by  L.  A.  Eber- 
hardt  (Archiu,  d.  Phann,  (3),  XXV.,  515-519) ;  it  had  a  sp.  gr.  of 
087352  at  15°  C,  and  showed  a  greenish  colour,  due  neither  to 
chlorophyll  nor  to  copper.  At  22°  the  oil  had  a  1  a) vo rotatory 
power  of  3*2°  in  a  column  100  mm.  long.  On  rectificatiou 
a  very  small  quantity  passed  over  at  160°.  Fractions  obtained 
at  170°,  176°  and  180°  were  colourless ;  that  obtained  at  190° 
faint  green,  and  that  at  250°  green,  that  passing  over  at  310° 
brown-green.  Above  310°  a  brown,  tenacious  residue  was 
obtained  in  which  phenol  could  not  be  detected.  The  170°  frac- 
tion, when  rectified  under  reduced  pressure,  gave  a  terpenc 
boiling  at  164° — 165°,  and  showed  a  left-handed  rotation 
of  7'6°  in  100  mm.;  it  gave  numbers  agreeing  with  the 
formula  C'"H*«. 

The  composition  of  the  other  fractions  was  much  the  same  as 
this.  The  oil  consists  of  a  laevorotatory  terpene  and  isomeric 
compounds  of  higher  boiling  point.  {Jouni.  Cliem,  Soc,  Oct., 
1887;  Year-Book  Plm^m.,  1888.) 

Pure  piperine  crystallizes  in  colourless  flat,  four-sided  prisms 
of  a  glassy  lustre  and  almost  tasteless.  As  usually  met  with,  it 
is  of  a  yellowish  colour,  inodorous,  and  has  at  first  a  slight,  but 
on  continued  mastication,  or  in  alcoholic  solution,  a  sharp,  peppery 
taste.  It  remains  unaltered  on  exposure,  has  a  neutral  reaction 
to  test-paper,  is  nearly  insoluble  in  water,  and  dissolves  in  vola- 
tile oils,  in  60  parts  of  cold  ether  {Merck),  in  30  parts  of  cdd 
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amd  in  1  part  of  boiling  80  per  cent,  alcohol  ( Widdein),  and 
freely  in  acetic  acid ;  the  last  two  solutions  are  precipitated  on 
the  addition  of  wat^r.  It  is  likewise  soluble  in  chloroform, 
benzol,  and  benzin.  At  129^  C.  it  melts  like  wax  to  a 
yellowish  oily  liquid,  which  on  cooling  congeals  to  a  mass 
of  resinous  appearance  ;  when  fused  it  may  be  ignited,  and  bums 
with  a  bright  flame,  leaving  a  light  charcoal,  which  is  readily 
consumed  by  heating  it  in  the  air.  Sulphuric  acid  colours  it 
blood-red,  the  colour  disappearing  on  the  addition  of  water, 
leaving  the  piperine  unaltered  if  the  action  of  the  acid  has  not 
been  prolonged  {Pelkfier),  The  solution  of  piperine  in  sulphuric 
acid  is  yellow,  becoming  dark-brown,  and  finally  green-brown 
(DragendorJP),  Nitric  acid  colours  piperine  successively  greenish- 
yellow,  orange,  and  red^  and  dissolves  it  with  a  yellow  colour, 
the  solution  separating  yellow  floceules  on  the  addition  of  water ; 
by  prolonging  the  action  of  the  acid,  oxalic  acid  and  a  yellow 
bitter  compound  are  produced  (PclMirr).  The  resin  resulting 
from  this  reaction  becomes  blood-red  on  the  addition  of  potassa, 
and  on  heating  the  mixture  piperidine  is  given  ofE  {Anderson^ 
1850).  Piperine  is  a  very  weak  base,  and  its  salts  are  decom- 
posed by  water  ;  crystallizable  double  salts,  soluble  in  alcohol, 
may  be  obtained  with  the  chlorides  of  mercury,  platinum,  and 
cadmium.  By  dry  distillation  with  soda-lime  piperidine  is 
obtained.  Boiled  with  alcoholic  solution  of  potassa,  piperine  was 
found  by  Babo  and  Keller  (1856)  to  be  resolved  into  piperic 
acid,  C*'H***0*,  and  pipcn'diiw,  C^H'*N.  Piperic  acid  is  in  hair- 
like,  yellowish,  needles  which  fuse  at  1 50®  C,  and  at  a  higher 
temperature  volatilize  partly  unaltered,  at  the  same  time 
giving  off  a  coumarin-like  odour.  Piperidine  is  a  colourless 
Uquid  of  an  ammoniacal  and  pepper-like  odour,  and  when  largely 
diluted  of  a  bitter  taste.  It  boils  at  1 06®  C,  has  a  strong  alkaline 
reaction,  dissolves  freely  in  water  and  alcohol,  and  yields  with 
acids  crystallizable  salts ;  the  piperate  of  piperidine  crystallizes 
in  silky  scales,  which,  on  being  heated,  give  off  a  part  of  the 
alkaloid.  Ladenburg  (1884)  obtained  a  small  quantity  o^ 
piperidine  synthetically  by  treating  an  alcoholic  solution  of 
pyridine    with    sodium.      (^National    DUpematonj.)      Heisch 
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{Analyst,  1886)  gives  the  following  analysis  of  pure  and  corns, 
mercial  peppers : — 
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W.  Johnstone  (Chem.  News^  Nov.,  1889)  has  shown  that 
pepper  contains  a  volatile  alkaloid  probably  identical  with 
piperidine.  Black  pepper  yielded  0*56  per  cent.,  and  the  husks 
alone  0*74  per  cent.,  of  this  base.  White  pepper  yielded  it  also, 
but  in  smaller  quantity,  and  the  larger  proportion  of  piperidine 
in  the  husk,  the  author  considers  to  be  an  explanation  of  the 
greater  pungency  of  black  pepper  as  compared  with  white 
pepper.  Long  pepper  was  found  to  yield  0'34  per  cent,  of  the 
alkaloid.     {Year- Book  Pharm.,  1889.) 

Commerce. — The  exports  of  pepper  from  the  Malabar  Coast 
for  the  past  6  years  have  been — 

Cwt8. 

1884-85     91,516 

1885-86 100,804 

1886-87 106,976 

1887-88 136,605 

1888-89 101,177 

1889-90 141,257 

The  Travancore  State  exports  annually  about  3,000  candies  of 
pepper,  each  candy  containing  500  English  lbs.,  and  this 
brings  to  the  State  an  annual  income  of  6  lakhs  of  rupees. 
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Adulteration. — As  pepper  is  always  sold  whole  in  India,  it  is 
seldom  adulterated.  We  have  occasionally  met  with  an  admix* 
ture  of  the  berries  of  Emhelia  Ribes,  and  the  fruit  of  Mirahilia 
Jdapa  is  stated  to  be  sometimes  mixed  with  it. 

The  abortive  berries  of  P.  troicium,  JRoxb,,  now  considered 
to  be  the  wild  form  of  P,  nigrum,  are  known  in  Western  India 
as  Pokali-miri,  and  the  plant  as  Kokervel  in  Marathi  and  Murial- 
tiga  in  Telugu.  Garcia  d*  Orta  notices  the  drug  imder  the 
name  of  Canarese  pepper,  and  observes  that  it  never  finds  its 
way  to  Portugal,  but  is  valued  as  a  medicine  by  the  natives  to 
purge  the  brain  of  phlegm,  to  reb'eve  toothache,  and  as  a  remedy 
for  cholera. 

This  plant  was  first  described  by  Roxburgh,  who  foimd  it 
growing  wild  in  the  hills  north  of  Samulcotta. 

It  was  growing  plentifully  about  every  valley  among  the 
hills,  delighting  in  a  moist  rich  soil,  and  well  shaded  by  trees ; 
the  flowers  appearing  in  September  and  October,  and  the 
berries  ripening  in  March.  Roxburgh  commenced  a  large 
plantation,  and  in  1789  it  contained  about  40,000  or  50,000 
pepper- vines,  occupying  about  50  acres  of  land.  The  produce 
was  great,  about  1,000  vines  yielding  from  500  to  1,000  lbs.  of 
berries.  He  discovered  that  the  pepper  of  the  female  vines  did 
not  ripen  properly,  but  dropped  while  green,  and  that  when 
dried  it  had  not  the  pungency  of  the  common  pepper ;  whereas 
the  pepper  of  those  plants  which  had  the  hermaphrodite  and 
female  flowers  mixed  on  the  same  ament  was  exceedingly  pun- 
gent, and  was  reckoned  by  the  merchants  equal  to  the  best 
Malabar  pepper. 

Pliny  (12,14)  mentions  abortive  pepper  seeds  known  by  the 
name  of  '*  Bregma,' '  a  word  which  in  the  Indian  language  sig- 
nifies "  dead.  "  He  remarks  that  it  is  the  most  pungent  kind 
of  pepper. 

Lendi-pipali.  Globular  catkins  of  a  species  of  pepper 
occasionally  found  in  the  Bombay  market,  said  to  come  from 
Singapore,  They  are  of  the  size  of  the  pellets  of  sheep's  dung, 
hence  the  name  Lendi-pipali.     The  taste  is  very  hot  and  acrid. 
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The  individual  fruits  arc  nearly  as  large  as  cardamom  seeds,  the 
whole  catkin  having  much  the  appearance  of  a  small  black- 
berry. 

PIPER   CHABA,  nunter. 

Fig. — Miq-  ///.  PiP'i  t,  34 ;  Ilaync^  Arnz,,  Geicachs,  /iV., 
t.  21 ;  Wight  Ic,  t.   1927.     Long  Pepper  (Eng,),   Poivre  long 

-  Hab. — Cultivated  in  India  and  the  Malay  Islands.  The 
fruit  and  stem. 

Vernacular. — Chdb  (Hind.),  Chai  {Deng.),  Chj^vak  { J/^r.). 

PIPER  LONGUM,  Linn. 

Yig.—Bentl.  and  Trim.,  t.  244;  Miq.  III.  Pip.,  t.  30;  Bayne, 
Arnz.  Gewachs.  xiv.,  t.  20;  Wight  Ic,  t.  1928;  llheede,  Uort. 
Mai.  rii.^  t.  14. 

Hab. — Hotter  provinces  of  India.     The  fruit  and  root. 

Vernacular. — The  fruit. — Pipal,  Pippali  (Hind.),  Tippili 
(Tarn.),  Pippallu  [Tel),  Tippali  (J/.*/.),  Yippali  (Cr//?.),  Pipul 
(Beng.),  Bangali-pipali (J/ar.),  Pipara  [Guz.].  The  root. — Pip- 
pali-miil,  Pipla-raul,  Pipla-raur  [Hind.),  Tippili  mulam,  Tip- 
pili-v^r  (Tani.),  Modi,  Pippali-katta  {Tel.),  Tippili-ver  {Mai), 
Pipuli-mul  (Beng.),  Pipali-mdl  (Mar.,  Guz.). 

History,  Uses,  &C. — As  we  have  already  stated,  we  think 
it  highly  probable  that  long  popper  was  the  kind  of  pepper  first 
known  to  the  ancient  inhabitants  of  AVestern  Asia  and  Europe. 
(See  P.  nigrum.)  In  Sanskrit  works  on  medicine,  P.  longum  is 
described  under  the  name  of  Pippali,  and  bears  the  synonyms  of 
ChapaM,  Pdla,  Miigadhi  ''growing  in  South  Bihar/'  Kana, 
Shaundi,  &c.  It  is  considered  to  be  digestive,  sweet,  cold,  bit- 
ter, emollient  and  light ;  useful  in  rheumatism,  asthma,  cough, 
abdominal  enlargements,  fever,  leprosy,  gonorrhoea,  piles  and 
spleen.  Old  long  pepper  is  to  be  preferred  to  fresh.  A  mixture 
of   long  pepper,  long  pepper  root,  black  pepper  and  ginger  in 
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equal  parts^  is  prescribed  by  seYeral  writers  as  a  useful  com«- 
bination  for  oatarrh  and  boarseness*    As  an  alterative  tonic, 
long  pepper  is  recommended   for  use-  in  a  peculiar  manner. 
An   infusion    of    three    long    peppers    is  to   be   taken   with 
honey  on  the  first  day,   then   for   ten   successive  days    the 
dose    is    to    be    increased   by    three    peppers  every   day^   so 
that  on  the  tenth  day  the   patient  will   take  thirty   at  one 
dose.     Then  the  dose  is  to  be  gradually  reduced  by  three  daily, 
and  finally  the  medicine  is.  to  be  omitted.     Thiis  administered^ 
it  is  said  to  act  as  a  valuable  alterative  tonic  in  paraplegia^ 
chronic  cough^  enlargements  of  the  spleen  and  other  abdominal 
viscera.    Long  pepper  and  black  pepper  enter  into  the  composi- 
tion of  several  irritating  snuffs;  boiled  with  ginger,  mustard 
oil,  buttermilk  and  curds  it  forms  a  liniment  used  in  sciatica 
and  paralysis.     In  the  Concan  the  roasted  aments  are  beaten 
up   with   honey    and  given  in    rheumatism  ;  they   are   also 
g^ven  powdered  with  black  pepper  and  rock  salt  (two  parts 
of  long  pe^)er,  three  of  black,  and  one  of  salt)  in  half  tola 
doses    for   colic.    Mahometan    writers^  under    the  name    of 
Ddrfilfil,  describe  long  pepper  as  a  resolvent  of  cold  humours ; 
they  say  it  removes  obstructions  of  the  liver  and  spleen,  and 
promotes  digestion  hy  its  tonic  properties ;  moreover,  it  is  aphro- 
disiacal,  diuretic,  and  emmenagogue.    Both  it  and  the   root 
(Filfil-muiyeh)  are  much  prescribed  in  palsy,  gout,  lumbago, 
and  other  diseases  of  a  similar  nature.    A  coUyrium  of  long 
pepper  is  recommended  for  mght  bUndness;  made  into  a  lini« 
ment  it  is  ap^Jied  to  the  bites  of  venomous  reptiles.     We  learn 
from  Roxburgh  {^Flora  Indiea^  I.,  p.  156)  ''that  it  is  in  Bengal 
only  that  Piper  longmn  is  cultivated  for  its  pepper.     When  the 
ament'is  full-grown,  it  is  gathered  and  daily  exposed  to  the 
Bun  till  perfectly  dry;  after  which  it  is  packed  m  bags  for  sale. 
The  roots  and  thickest  part  of  the  creeping  stems,  when  out  into, 
email  pieces  and  dried,,  form  a  considerable  article  of  commerce- 
all  over  India,  imder  the  name  of  Pippali-mida,  for  which  pur- 
pose it  is  particularly  cultivated  in  many  of  the  valleys  amongst 
the  Sircar  mountains.    This  sort  is  more  esteemed,  and  bears 
a  higher  price  than  that  of  Bengal^  where  by  far  the  largest 
ni— 23 
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portion  is  cultivated.  It,  as  well  as  the  pepper,  is  chiefly 
employed  medicinally,  and  the  consumption  of  both  these  drugs 
is  very  great."  Piper  longum  was  formerly  cultivated  at  Poway, 
near  Bombay ;  it  appears  to  grow  well  in  gardens  in  Bombay, 
but  requires  plenty  of  manure. 

Pippali-miJa,  with  the  synonyms  Eana-mula,  Katu-granthi, 
Ushana-granthika,  Chataka  and  Chataka-shira^  is  described  in 
the  Nighantas  as  having  the  same  properties  as  long  pepper. 
P.  Chaba,  which  produces  the  long  pepper  of  European  com- 
merce, is  the  Chavi,  Chavika  and  Chavya  of  Sanskrit  writers. 
It  is  considered  to  have  the  same  properties  as  P.  iangum.  The 
aments  are  sold  in  the  bazars  as  Mothi  pippali,  and  the  stem  as 
Chab,  Chai  or  Chavak. 

The  oblong  black  pepper  of  Theophrastus  (H.  P.,  ix.,  22)  was 
probably  long  pepper.  Dioscorides,  in  his  article  upon  the  three 
peppers,  mentions  a  pepper  root,  and  says  it  resembles  Costus,  has 
a  hot  taste,  and  causes  salivation  when  chewed.  This  drug  was 
probably  Galangal,  which  is  known  as  Pan-ki-jar  or  root  of 
Piper  Beth,  because  its  odour  somewhat  resembles  that  of 
Betle  leaves. 

Description, — The  amentof  P.  Chaba,  the  long  pepper  of 
European  commerce,  consists  of  a  multitude  of  minute  baccate 
fruits,  closely  packed  round  a  common  axis,  the  whole  forming 
a  spike  1  ^  inch  long  and  i  inch  thick.  The  spike  is  supported  on 
a  stalk  ^  an  inch  long ;  it  is  rounded  above  and  below,  and  tapers 
slightly  towards  its  upper  end.  The  fruits  are  ovoid,  ^  of 
an  inch  long,  crowned  with  a  nipple-like  point  (stigma),  and 
arranged  spirally  with  a  small  peltate  bract  beneath  each. 
Beneath  the  pericarp,  the  thin  brown  testa  encloses  a  colourless 
albumen,  of  which  the  obtuser  end  is  occupied  by  the  small 
embryo.  The  colour  of  commercial  long  pepper  is  greyish- white, 
as  if  it  had  been  rolled  in  some  earthy  powder.  When  washed 
the  spikes  are  reddish-brown.  The  drug  has  a  burning  aroma- 
tic taste,  and  an  agreeable  odour. 

The  ament  of  P.  longum  has  a  similar  structure,  but  is  shorter, 
more  slender  and  less  pungent.    When  fresh  it  has  hardly  any 
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aroma,  but  in  the  process  of  drying  it  gradually  developes  an 
aromatic  taste  and  odour. 

Pippali-mula,  or  pepper  root,  when  fresh,  is  a  fleshy,  crooked, 
and  knotted  root  about  the  size  of  a  goose-quill,  with  many 
smaller  rootlets  branching  from  it.  The  cortical  portion  is  very 
thick,  and  covered  by  a  thin  smooth  brown  epidermis.  Ihe 
central  woody  column  is  soft  and  divided  into  from  4  to  6  wedge- 
shaped  portions  by  from  4  to  6  very  conspicuous  medullary  rays. 

Miavscqpic  structure. — The  epidermis  of  the  root  consists  of 
several  rows  of  tangentially  extended  brown  cells.  The  paren- 
chyme  of  the  cortex  is  chiefly  composed  of  large  thin- walled  cells 
loaded  with  starch,  and  containing  drops  of  essential  oil. 
Amongst  them  are  scattered  cells  containing  a  refractive  yel- 
low substance  (resin).  The  central  woody  column  is  also  loaded 
with  starch,  and  contains  as  many  resin-cells  as  the  cortex. 
The  medullary  rays  are  abundantly  provided  with  large  scalari- 
form  vessels. 

Chetnical  composition, — The  constituents  of  long  pepper  are 
the  same  as  those  of  black  pepper. 

A  third  kind  of  long  pepper  is  met  with  in  the  bazars,  which 
is  known  as  Swaheli  or  Sugandhi-pippali,  and  is  imported  from 
Zanzibar.  It  has  a  peculiarly  fragrant  odour,  and  is  adminis- 
tered with  honey  as  a  remedy  for  cough ;  it  has  not  the  acridity 
of  the  other  long  peppers. 

The  aments  are  from  1  to  2i  inches  in  length,  flexuose,  many 
of  them  barren  or  nearly  so,  only  one  or  two  fruits  having  come 
to  maturity.  These  aments  are  almost  filiform.  The  peduncle 
is  about  one  inch  long.  The  mature  fruit  after  being  soaked  in 
"water  is  jV  inch  in  diameter,  pyriform,  mucronate  (the  muero 
bifurcated),  sessile;  it  consists  of  a  pulpy  envelope  enclosing  a 
somewhat  pyriform  seed  resembling  in  structure  that  of  other 
peppers. 

.  Commerce, — Three  kinds  of  long  pepper  are  met  with  in  the 
Indian  market— Is^,  Singapore,  which  is  identical  with  the  long 
pepper  of  European  commerce ;  2nd,  Bangdli,  the  produce  of 
P.  longum,  cultivated  in  Bengal ;  3rd,  Swaheli^  imported  from 
Zanzibar. 
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Value,  Singapore,  Rs.  7  to  Rs.  12  per  maund  of  41  lbs.; 
Bengal,  Rs.  9 ;  Zanzibar,  Rs.  5.  Pippali-mul  is  also  of  three 
kinds :  Mirzapore,  Rs.  10  to  Rs.  40 ;  Bengal,  Rs.  7  to  Rs.  7  J ; 
Malwa,  Rs.  50  per  maiind  of  41  lbs. 

PIPER  CUBEBA,  Linn.  /. 

Fig. — Bentl.  and  Trim.,  t. 243.  Cubebs  (Eng.),  Cubdbes  (Fr.) 

Hab. — Java.  The  fruit. 

Vernacular.^KQh&h'chiui,  Kankol  (Hind.)^  Eankola  (Jfor.), 
Val-railaku  (Tarn.),  Toka-rairiyalu,  Chalava-miriyalu  (2>/.), 
Vil-mulaka  (Mai.),  Bdla-menasu    (Can.),  Chini-kabSb  (&W2.). 

History,  Uses,  &C.— Cubebs  were  introduced  into 
medicine  by  the  Arabian  physicians  of  the  Middle  Ages. 
Masudi  in  the  10th  century  stated  them  to  be  a  production  of 
Java.  The  author  of  the  Sihahy  who  died  in  1006,  describes 
Kababeh  as  a  certain  medicine  of  China.  Ibn  Sina,  about  the 
same  time,  notices  it  as  having  the  properties  of  madder,  but  a 
more  agreeable  taste,  and  states  that  it  is  said  to  possess  hot 
and  cold  properties,  but  is  really  hot  and  dry  in  the  third 
degree,  a  good  deobstruent,  and  useful  as  an  application  to 
putrid  sores  and  pustules  in  the  mouth  ;  it  is  also  good  for  the 
voice  and  for  hepatic  obstructions  ;  a  valuable  diuretic,  expelling 
gravel  and  stone  from  the  kidneys  and  bladder.  He  concludea 
by  stating  that  the  application  of  the  saliva,  after  chewing  it, 
increases  the  sexual  orgasm.  Later  Mahometan  writers  have 
similar  accounts  of  Kababeh,  and  say  that  it  is  called  Hab-el-arus, 
"  bridegroom's  berry,'^  and  that  Greek  names  for  it  are  Mahilyua 
(/uuixXoV?),  and  Karfiyun,  evidently  a  corruption  of  fapmyo-wv,  the 
name  of  an  aromatic  wood  mentioned  by  Paulus  -^gineta.  It 
appears  that  cubebs  were  at  one  time  known  as  Ft^uctm  carper 
siorum  in  Europe.  In  the  Raja  Nirghanta,  which  was  written 
about  600  years  ago,  cubebs  appear  under  the  name  of  Eankola, 
and  the  same  name  appears  in  the  Hindi  and  Marathi  Nighantas. 
Madanpal  gives  Katuka-kola,  "pungent  pepper,"  as  a  ^nonym 
for  it.  All  the  Sanskrit  names  appear  to  be  of  comparatively 
recent  origin.      The  authors    of  the  Pkat*macogrqphia  draw 
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attention  to  the  fact  that  the  action  of  cubebs  upon  the  urino- 
genital  organs,  though  known  to  the  old  Arabian  physicians, 
was  unknown  to  modem  European  writers  on  Materia  Medica  at 
the  commencement  of  the  present  century.  According  to 
Crawfurd,  its  importation  into  Europe,  which  had  long  been 
discontinued,  recommenced  in  1815,  in  consequence  of  its 
medicinal  virtues  having  been  brought  to  the  knowledge  of  the 
English  medical  officers  serving  in  Java,  by  their  Hindu 
servants.  {Op.  cit.y  2nd  Ed.,  p.  585.)  In  earlier  times  cubeb 
pepper  was  used  in  Europe  as  a  spice,  as  it  still  is,  to  some 
extent,  in  the  East. 

Description. — The  fruits  are  elevated  on  a  kind  of  stalk, 
formed  from  the  contraction  of  the  base  of  the  fruit  itself,  so 
that  they  are  not  really  but  only  apparently  stalked. 

The  dry  berries  are  spherical,  wrinkled,  of  a  brown  colour, 
and  are  easily  distinguished  from  black  pepper  by  the  pedicel 
at  their  base ;  beneath  the  pericarp  is  a  nut  which  contains  the 
seed.  The  albumen  is  white  and  oily.  As  the  fruit  is  gathered 
when  immature,  the  drug  usually  consists  of  little  else  than  the 
pericarp.  The  mature  fruit  which  is  sometimes  met  with  in 
the  Indian  Bazars  should  be  rejected. 

Microscopic  siructure. — The  pericarp  consists  of  an  epidermis, 
beneath  which  is  an  interrupted  row  of  small  thick-walled  cells. 
Within  this  the  parenchyme  is  composed  of  cells  containing 
starch  and  oil ;  in  the  latter,  bundles  of  needle-shaped  crystals 
of  cubebin  may  be  observed ;  lastly,  the  innermost  layer  of  the 
pericarp  is  formed  by  several  rows  of  tangentially  extended 
cells  containing  essential  oil.  ITie  nut  is  yellow  and  brittle. 
The  seed  when  present  is  seen  to  contain  crystals  of  cubebin. 

Chemical  composition. — The  most  obvious  constituent  of  cubebs 
is  the  volatile  oil,  the  proportion  of  which  yielded  by  the  drug 
varies  from  4  to  13  per  cent.  The  oil,  when  freshly  distilled,  is 
slightly  greenish,  but  becomes  colourless  on  rectification.  It 
has  the  odour  of  cubebs,  and  a  warm  aromatic  comphoraceous 
taste.  Its  density  varies  between  920  and  936  at  15®  C.  The 
causes  of  the  great  variation  in  the  yield  of  oil  may  be  found  in 
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the  constitution  of  the  drug  itself,  as  well  as  in  the  alterability 
of  the  oil,  and  the  fact  that  its  prevailing  constituents  do 
not  begin  to  boil  below  264^  C.  Cubeb  oil  was  shown  by 
Oglialoro  to  be  a  mixture  of  a  turpene  boiling  at  158^  to 
1 63®,  which  is  present  to  a  very  small  amount,  and  two  oils 
of  the  formula  C'*H'*,  boiling  at  2C:i®  to  265®  C.  One  of 
the  latter  de\'iates  the  plane  of  polarization  strongly  to  the 
left,  and  yields  a  crystalline  compound,  C**H*°C1',  melting 
at  118°C.  The  other  hydrocarbon  is  less  lacvogj'ratc,  and 
does  not  combine  with  HCl.  (Deut,  C/iem.  Oes.  Ber.,  viii., 
1-357.)  Cubeb  oil  mixes  with  glacial  acetic  acid  in  all  propor- 
tions; iodine  gives  a  violet  coloration  without  perceptible 
reaction  ;  with  nitric  acid  it  becomes  opaque,  and  on  heating  a 
pale  red  tint  is  afforded.  {Branid.)  One  part  of  oil,  diluted 
with  about  20  parts  of  bisulphide  of  carbon,  assumes  at  first  a 
greenish,  and  afterwards  a  blue  coloration,  if  one  drop  of  a 
mixture  of  equal  weights  of  concentrated  sulphuric  and  nitric 
acids  is  shaken  with  the  solution.  The  oil  distilled  from  old 
cubebs,  on  cooling  after  a  time,  is  stated  to  deposit  large,  trans- 
parent, inodorous  octohedra  of  camphor  of  cubebs,  C'*^H*' +  20H', 
belonging  to  the  rhombic  system,  which  melt  at  65®,  and 
sublime  at  14b®.  But  the  authors  of  Pharmacograplm  failed 
to  obtain  crystals  after  keeping  the  oil  of  fresh  cubebs  for  two 
years  in  contact  with  water,  to  which  a  little  nitric  acid  had 
been  added. 

Another  constituent  of  cubebs  is  Cubebin,  crystals  of  which 
may  sometimes  be  seen  in  the  pericarp  even  with  a  common  lens. 
It  was  discovered  by  Soubeiran  and  Capitaiue  in  1 839  ;  it  is  an 
inodorous  substance,  crystallizing  in  small  needles  or  scales, 
melting  at  125®,  having  a  bitter  taste  in  alcoholic  solution.  It 
dissolves  freely  in  boiling  alcohol,  but  is  mostly  deposited  upon 
cooling;  it  requires  30  parts  of  cold  ether  for  solution,  and  is  also 
abundantly  soluble  in  chloroform.  Fliickiger  and  Hanbury 
found  this  solution  to  be  slightly  loBVOgyre,  and  to  turn  red  on 
addition  of  concentrated  sulphuric  acid.  If  the  solution  of 
cubebin  in  chloroform  is  shaken  with  phosphoric  anhydride, 
it  turns   blue,  and  gradually   becomes  red  on  absorption  of 
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moigtare.  Cubebin  is  nearly  insoluble  in  cold,  but  slightly 
jsoluble  in  hot  water.  Bernatzik  (1866)  obtained  from  cubebs 
0'40  per  cent,  of  cubebin,  Schmidt  (1870)  2*5  per  cent.  The 
crystals^  which  are  deposited  in  an  alcoholic  or  ethereal  extract 
of  cubebs,  consist  of  impure  cubebin.  Cubebin  is  devoid  of 
any  remarkable  therapeutic  action ;  its  composition,  according  to 
Weidel  (1877),  answers  to  the  formula  C^^H'^'O' ;  by  melting  it 
with  caustic  potash,  it  is  resolved  into  acetic  and  protoeatechuic 
acids. 

The  resin  extracted  from  cubebs  consists  of  an  indifferent 
portion  nearly  3  per  cent.,  and  of  Cubebic  Acid,  amounting  to 
about  1  per  cent,  of  the  drug.  Both  are  amorphous,  according 
to  Schmidt,  like  the  salts  of  cubebic  acid,  Bernatzik,  however, 
found  some,  as  the  barium  salt,  to  be  crystallizable.  Schulze 
(1873)  prepared  cubebic  acid  from  the  crystallized  sodium-salt, 
but  was  unable  to  obtain  it  crystalline.  The  resins,  the 
indifferent  as  well  as  the  acid,  possess  the  therapeutic 
properties  of  the  drug.  Schmidt  further  pointed  out  the 
presence  in  cubebs  of  gum  (8  per  cent.),  fatty  oil,  and  malates 
of  magnesium  and  calcium.  The  yield  of  ash,  according  to 
Wamecke,  is  5*45  per  cent. 

Commerce. — Bombay  is  supplied  with  the  drug  from  Singa- 
pore. There  is  a  good  demand  for  it,  and  the  consumption  in 
native  practice  appears  to  be  increasing.  Value— Formerly 
cubebs  was  obtainable  in  the  Indian  markets  at  from  4  to  5 
annas  per  lb.,  but  for  the  last  eight  years  the  price  has  been 
seldom  less  than  Be.  1  per  lb. 

PIPER  BETLE,  Linn. 

Fig. — Wight  /(?.,  t.  2926  ;  Miq,  III  Pip.,  I.  39 ;  Bot.  Mag., 
t.  UZ2\Rheede,  Hort.  Mai  vii.,  t.  15.  Betle  Pepper  (Eng.), 
Poivrier  de  Betel  (Fr.). 

Hab. — Cultivated  in  the  hotter  parts  of  India,  Ceylon,  and 
Malay  Islands.     The  leaves. 

Vernacular. — Pan  [Hind.,  Beng.,  Gin.,  flfar.),  Yettilai  (Taw.), 
Naga-valli  (Tel),  Vetrila  {Mai.),  Viledele  {Can.). 
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History,  Uses,  &c.— According  to  the  Hitopadesa,  the 
Betle-leaf  (tambula)  has  thirteen  properties  (Tambdlasya  trayo- 
dasha  gunah  svarge'pi  te  durlabhah ) .  It  is  sour,  bit ter»  heating, 
sweet;  salt,  astringent ;  it  expels  flatulence  (vataghna),  phlegm 
(kaphan^na),  worms  (krimihara) ;  it  removes  bad  odours; 
beautifies  the  mouth,  cleans  it,  and  excites  voluptuous  sensations. 
According  to  Hindu  tradition,  the  plant  ^Ndga-valli)  was 
brought  from  heaven  by  Arjuna,  who  stole  a  branch  of  it,  which 
he  planted  on  his  return  to  earth.  The  leaves  with  Betle-nut  and 
spices  form  the  vira,  or  p/m-sipari,  so  much  used  by  the  natives  of 
India  as  a  token  of  civility  or  affection.  It  is  also  given  in  confirm- 
ation of  a  pledge,  promise,  or  betrothal,  and,  among  the  Eajpoots, 
is  sometimes  exchanged  as  a  challenge ;  thus  the  expression  bira 
uthana  signifies  ^'  to  take  up  the  gauntlet,  '*  or  take  upon  one- 
self any  enterprise ;  Wra  dalna^  "to  propose  a  premium '*  for 
the  performance  of  a  task :  the  phrase  originated  in  a  custom 
that  prevailed  of  throwing  a  hira  into  the  midst  of  an  assembly, 
in  token  of  an  invitation  to  undertake  some  difficidt  affair  ;  for 
instance,  in  the  first  story  of  the  **  Vetalapanchavinshati,"  the 
king,  when  he  sends  the  courtesan  to  seduce  the  penitent  who 
was  suspended  from  a  tree,  nourishing  himself  with  a  smoke, 
gives  her  a  deVa.  BtVa  (fena  signifies  "to  dismiss"  either  in  a 
courteous  sense  or  otherwise.  A  hira  is  sometimes  the  cover 
of  a  bribe,  and  a  bira  of  seven  leaves  (sat  pan  ka  bira)  is  sent 
by  the  father  of  the  bride  to  the  bridegroom  as  a  sign  of 
betrothal.  At  marriages  the  bride  or  bridegroom  places  a  viri  or 
cigarette-shaped  vira  between  the  teeth,  for  the  other  party  to 
partake  of  by  biting  off  the  projecting  half ;  one  of  the  tricks 
played  on  such  occasions  is  to  conceal  a  small  piece  of  stick  in 
this  vin,  so  that  the  biting  it  in  two  is  not  to  easy  matter. 

The  betle-leaf  was  probably  the  Malabathron  or  Indian  leaf 
of  the  Greeks,  sometimes  called  simply  "leaf"  {<f>vXk6p\  and  sold 
in  rolls  in  a  dried  state.  Dioscorides  speaks  of  its  being  thread- 
ed on  strings  to  dry,  a  practice  which,  before  the  introduction 
of  steam  carriage  by  sea,  was  common  in  Bombay  among  the 
Indian  traders  who  sent  the  leaves  to  their  friends  at  foreign 
ports.    The  passage  in  Dioscorides  <»'  ^»  fKXay/f«V  t€  30pav(rrop  kqI 
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SUkK^Po^  is  probably  comipt,  and  should  be  as  su^^^gested  by  his 
eommentator^  M.  Vergilius,  *v  t»  lAoXaKiCfivr^  (Wpawrrou  kqI  6Xo#cXiypov, 
a  reading  whicU  he  found  in  one  manuscript.  As  regards  the 
fabulous  growth  of  Malabathron  as  recorded  by  Dioscorides,  it 
may  possibly  have  originated  from  a  confused  account  of  the 
method  of  ripening  betle  leavee  followed  in  some  parts  of  India. 
The  author  of  the  Makhzan  states  that  the  leaves,  which,  when 
plucked,  are  always  green,  are  packed  in  a  large  kind  of  basket 
and  covered  with  rice  or  wheat  straw.  A  hole  is  then  dug  in 
the  ground,  of  the  size  of  the  basket,  and  a  fire  lighted 
ifl  it  until  the  ground  becomes  warm.  The  fire  is  then  removed, 
and  the  basket  of  leaves  is  placed  in  the  hole  and  covered  with 
stones  or  any  heavy  weight  so  as  to  press  the  leaves  together; 
it  is  kept  in  this  position  for  24  hours,  and  after  removal  the 
basket  is  exposed  to  the  night  dew,  if  it  is  the  hot  season,  or 
kept  in  a  warm  place,  if  it  is  the  cold  season,  until  the  leaves  are 
of  a  pale  yellow  colour  and  become  brittle.  That  Malabathron 
was  not  a  cinnamon  leaf,  is,  we  think,  clear  from  Dioscorides 
in  his  chapter  on  Cassia,  describing  its  leaves  as  like  those  of 
the  pepper  plant,  thus  showing  that  he  was  acquainted  with 
cinnamon  leaves  as  distinct  from  Malabathron. 

Ibu  Sina  describes  Timbul  as  cold  and  dry^  astringent  and 
desiccative,  and  notices  its  use  by  the  Hindus.  The  author  of 
the  Makhzan-el-Adtcit/a,  who  wrote  in  India,  gives  a  full  account 
of  the  different  varieties  of  Betle-leaf  produced  by  cultivation ; 
of  the  method  of  ripening  the  leaves  for  the  market ;  and  of 
their  properties  and  uses. 

Dutt  {Hind.  Mat,  Med.,  p.  244)  has  the  following  concise 
account  of  their  uses : — '*  The  leaves  of  this  creeper  are,  as  is 
well  known,  masticated  by  the  natives  of  India.  The  poorer 
classes  make  their  packet  of  betle  with  the  addition  of  lime, 
catechu,  and  betle-nuts.  The  rich  add  cardamoms,  nutmegs, 
cloves,  camphor,  and  other  aromatics;  betle-leaf  thus  chewed 
acts  as  a  gentle  stimulant  and  exhilarant.  Those  accustomed  to 
its  use  feel  a  sense  of  langour  when  deprived  of  it.  The  ancient 
Hindu  writers  recommend  that  betle-leaf  should  be  taken  early 
in  the  morning,  after  meals  and  at  bed-time.  According  to 
m.-.24i 
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Susruta,  it  is  aromatic,  carminative,  stimulant,  and  astringent. 
It  sweetens  the  breath,  improves  the  voice,  and  removes  all 
foulness  from  the  mouth.  According  to  other  writers  it  acts 
as  an  aphrodisiac.  Medicinally  it  is  said  to  be  useful  in  diseases 
supposed  to  be  caused  by  deranged  phlegm,  and  its  juice  is 
much  used  as  an  adjunct  to  pills  administered  in  these  diseases, 
the  pills  being  rubbed  into  an  emulsion  with  the  juice  of  the 
betle-leaf  and  licked  up.  Being  always  at  hand,  P&n  leaves  are 
used  as  a  domestic  remedy  in  various  ways.  The  stalk  of  the 
leaf  smeared  with  oil  is  introduced  into  the  rectum  in  constipa- 
tion and  tympanitis  of  children,  with  the  object  of  inducing  the 
bowels  to  act.  The  leaves  are  applied  to  the  temples  in  headache 
for  relieving  pain,  to  painful  and  swoUen  glands  for  promoting 
absorption,  and  to  the  mammary  gland  with  the  object  of 
checking  the  secretion  of  milk.  Pan  leaves  are  used  as  a 
ready  dressing  for  foul  ulcers,  which  seem  to  improve  under 
them." 

The  spittle,  after  chewing  pan  sipiri,  is  red,  and  is  freely 
ejected  by  natives,  preferably  over  recently  white-washed 
walls  ;  the  dry  stains  are  often  mistaken  by  the  police  for  blood 
stains,  and  pieces  of  plaster,  leaves,  grass,  &c.,  thus  stained 
have  frequently  been  forwarded  to  the  Chemical  Examiner, 
Bengal,  for  detection  of  blood ! 

Of  late  years  the  medicinal  properties  of  betle  leaves  have 
been  investigated  in  Europe.  Dr.  Kleinstuck  of  Zwatzen,  near 
Jena,  has  found  that  the  essential  oil  is  of  much  use  in  catarrhal 
affections,  inflammations  of  the  throat,  larynx  and  bronchi  ;  it 
has  an  antiseptic  action.  He  has  also  used  it  in  diphtheria  as  a 
gargle  and  by  inhalation.  The  dose  is  one  drop  in  one  hundred 
grams  of  water.  In  India  the  juice  of  four  leaves  may  be  used 
similarly  diluted. 

Cultivation, — The  betle  garden  (pdn-mala)  is  a  work  of  art. 
The  best  site  is  the  well-drained  allu\-ial  bank  of  a  river  or  stream. 
The  vine  is  rather  fond  of  an  iron  soil,  but  lime,  salt,  or  soda  are 
f  at4il  to  it.  The  weU  must  last  throughout  the  year,  be  perfectly 
sweet,  and  not  more  than  forty  feet  deep,  otherwise  the  cost  of 
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raising  the  water  eats  up  the  greater  part  of  ihe  profits.  The 
betle-leaf y  it  is  said,  cannot  be  grown  from  channel  water,  which 
is  Tery  cold.  After  the  site  has  been  chosen,  the  next  point  is 
to  fence  it  from  cattle,  thieves,  and  strong  winds.  First  is  an 
outer  line  (kumpan)  of  substantial  wicker-work,  split  bamboos, 
Zizyphus  twigs,  or  other  pliable  material.  Inside  of  this  fence 
is  a  thick  niilk-bush  hedge.*  Then  comes  a  belt  of  the  large 
eaator  plant,  and  last  of  all,  a  row  of  plantains.  The  garden  is 
laid  out  in  an  in  varying  pattern.  The  whole,  crosed  by  water 
channels  and  roads,  forms  beds  of  different  shapes  and  sizes. 
Each  bed,  known  by  a  particular  name,  such  as  the  c/ieritanf;, 
the  hertang^  and  the  vafa^  is  stocked  with  a  certain  number  of 
vines,  so  that  the  outturn  and  other  particulars  of  a  garden  can 
be  calcidated  with  great  nicety.  After  the  ground  has  been 
laid  out  and  properly  levelled,  tree  seeds  are  sown  for  the  vines 
to  train  on.  Bound  the  edge  of  each  bed  is  a  line  of  shecri  ( Se^^ 
banm  fBgi/ptiaca)^  and  in  the  centre  from  two  to  three  feet  apart, 
the  seeds  oihadga  {Sesbania  grandi flora)  eLai  pangdra  {Erythruia 
indica\  and  from  four  to  six  feet  apart,  single  seeds  of  the  niinh 
(Melia  Azadirachta) ^  are  planted.  In  addition  to  these,  i\iQpopai 
[Garica  Papaya) ^  singly,  and  plantains  in  pairs  are  dotted  about, 
according  to  the  amount  of  shade  required.  These  seeds  are 
sown  in  the  first  week  in  June  (mriga  nakshatra),  and  after 
that,  hand- weeding  and  watering  every  eight  days  is  all  that  is 
wanted  up  to  the  end  of  December  {pushy a  nakskatra)^  when 
the  nurse-trees  are  eighteen  inches  to  two  feet  high,  or  large 
enough  for  planting  the  vines.  From  the  tops  of  the  best  ripened 
shoots,  in  the  old  plantations,  seven-inch  cuttings  are  taken. 
They  are  first  made  into  small  bundles,  wrapped  in  plantain 
leaves,  soaked  in  the  water  they  have  been  accustomed  to, 
carried  to  the  new  plantation,  soaked  in  the  new  water,  and  aU  but 
the  tips  buried  in  the  ground.  For  some  time  water  is  given 
daily;  later  on  once  in  two  days ;  and  afterwards,  except  during 
the  hot  months  when  it  is  given  every  other  day,  once  in  six 
days.  From  each  unburied  tip  a  shoot  springs.  When  they 
are  a  iew  inches  long,  the  shoots  are  led  up  the  stems  of  the 
*  £uphorbit  neriifolit. 
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nurse-trees,  and  ligttly  tied  with  strips  of  a  dried  sedge 
(path),  so  elastic  that,  without  untying  it,  the  pressure  of 
the  growing  vine  keeps  it  loose.  When  the  vine  has  grown 
to  the  proper  height,  it  is  turned  back  and  trained  down 
until  it  reaches  the  ground,  where  it  is  layered  in  the  earth 
and  again  turned  up.  This  is  repeated  until  the  tree-stem  is 
fully  clothed  with  vines,  when  the  whole  i&  firmly  tied  with  Iho 
dried  reeds  of  the  lavala*  grass.  After  this  the  management  of 
the  plantation  closely  resembles  the  cultivation  of  the  grape  vine 
in  Southern  Europe.  Leaf -picking  may  be  begun  eighteen 
months  after  planting,  birt  in  the  best  gardens  it  i&  put  off  till 
the  end  of  the  second  year.  The  leaves  may  be  gathered  green 
and  ripened  artificially,  or  they  may  be  left  to  ripen  on  the 
vine,  though  this  reduces  their  value.  The  leaf -picker  uses  both 
hands,  the  thumbs  sheathed  in  sharp-edged  thimble-like  plates, 
which  nip  the  leaves  clean  ofE  without  wrenching  the  plant. 
The  vine- grower  is  either  himself  a  leaf -dealer,  or  he  sells  his 
crop  in  bulk  to  a  leaf-dealer.  Their  table  of  measures  is:  400 
leaves  make  a  kavU\  44  kavlis  a  knrtan;  and  four  kurtam  or 
70,400  leaves  an  ojhe.  In  retail  the  leaves  are  sold  at  from 
1 — 2  annas  the  hundred.     {Kkandesh  Gazetteer,  p.  174.) 

Description. — The  leaves  are  about  five  inches  long, 
broadly  ovate,  acuminate,  obliquely  cordate  at  the  base,  5  to  7 
nerved,  coriaceous,  and  glossy  on  the  upper  surface  :  they  have 
a  burning,  aromatic  and  bitter  taste. 

Clienncal  eompositioii, — D.  S.  Kemp  of  Bombay  (1885),  by 
distilling  the  fresh  leaves  with  water,  obtained  two  pale  yellow 
essential  oils,  one  heavy  and  the  other  light,  both  having  the 
peculiar  odour  of  the  leaf,  but  the  light  oil  being  more  aromatic. 
These  oils  oxidised  rapidly,  losing  their  characteristic  ethereal 
odour.  The  heavy  oil  was  freely  soluble  in  alcohol  and  ether, 
sparingly  so  in  chloroform.  It  had  a  specific  gravity  of  1*046 
at  84®  F.,  and  was  slightly  laevogyre,  (a)  j=: — '54  for  a  coliunn 
100  mm.  long.     Prof.  J.  F.  Eijkman's  results  with  oil  of  betle, 

*  Scirpus  gnbulatus,  Yahl.,  and  Cyperus  pertenuis,  Roxb.,  are  both  known 
by  this  name. 
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distilled  by  himself  from  fresh  leaTes,  which  had  been  in  part 
rqwrted  in  1888,  hare  been  communicated  to  the  German 
Chemical  Society  (BeiHchte,  1889,  pp.  2736-2754).  The  oil  was 
pale  greenish-yellow,  became  golden-yellow  and  brown  on 
exposure,  was  slightly  laBVOgyre,  and  had  the  sp.  gr.  0*969  at 
15°  C.  Caustic  potash  removed  from  the  oil  chavicol,  a  phenol  of 
sp.  gr.  1-030  at  15°C.,  boiling  between  236**  and  238^0.,  and 
having  a  peculiar  odour,  somewhat  resembling  that  of  creasote  ; 
its  composition  is  C^H^^O  ;  its  aqueous  solution  is  coloured 
blue  by  ferric  chloride,  the  colour  disappearing  on  the  addition 
of    alcohol;    its  constitution    is    expressed  by    the    formula 

'OH  (1) 
Xm'  (3). 

The  crude  chavicol  seems  to  contain  a  small  quantity  of 
a  phenol  of  somewhat  higher  boiling  point,  and  in  alcoholic 
solution  becoming  blue  with  ferric  chloride.  Betle  oil, 
freed  from  phenol,  did  not  yield,  on  fractional  distillation, 
a  pure  compound  in  sufi&cient  quantity  for  examination.  The 
fraction  between  173°  and  176°  contained  several  terpenes,  but 
no  pinene,  and  had  a  very  agreeable  lemon-like  odour,  while 
a  mint-like  odour  was  observed  in  the  fraction  between  190® 
and  220°.  From  the  higher  boiling  fraction  a  hydrocarbon, 
sesquiterpene,  was  obtained,  having  a  slight  odour,  boiling  at 
260°  C,  and  in  acetic  solution  acquiring  a  deep  indigo-blue 
colour  with  bromine.  Eijkman  calls  attention  to  the  betle  oil 
obtained  by  Schimmel  &  Co.  from  dried  leaves,  and  shows  that 
the  oil  did  not  contain  the  above  compounds  to  which  the  fresh 
leaves  owe  their  characteristic  odour,  and  which  must  have  been 
dissipated  by  drying,  or  oxidised  by  exposure,  or  lost  by 
remaining  dissolved  in  the  water ;  the  use  of  steam  under  pres- 
sure may  have  volatilized  more  of  the  high-boiling  phenol  than 
is  obtainable  by  ordinary  distillation. 

The  oil  distilled  from  the  dry  leaves  by  Messrs.  Schimmel 
&  Co.  was  a  slightly  brown-coloured  liquid,  sp.  gr.  1024  at  15°C. 
It  consisted  up  to  about  |  or  J  of  a  phenol,  the  boiling 
point  of  which  in  partial  vacuum,  under  a  pressure  of  12  mm., 
lay  at  131°— 132°  C. ;  under  ordinary  atmospheric  pressure  it 
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underwent  decomposition  on  boiling.  The  sp.  gr.  of  tLe  plienol 
was  1067  at  16®  C,  Examination  of  the  oxidation  products, 
acetyl  compound  and  methyl  ether^  showed  that  this  compound 
was  not  eugenol^  but  an  isomer,  the  composition  of  the  new 
compound  (iso-eugenol)  and  of  eugenol  being  represented  as 
follows : — 

Iso-eugenol.  Eugenol. 


rc»  H' 

[•J  OH 

Loc  H' 


H'  (1)  (C"H*  (1) 

(3)  C«  H*  {  OCH    (3) 

(4)  (OH       (4) 


C  H"  J  OH       (3)  C«  H*  -J  OCH    (3) 


The  second  constituent  of  the  oil  boiled  practically  between 
250**  and  275®  C,  had  a  very  agreeable  tea-like  odour,  and 
consisted  for  the  greater  part  of  a  sesquiterpene  C"  H*% 
cubebene,  which  is  characterized  by  its  dihydrochlorate  melting 
at  117®— 118®  0.     {Berichte  von  Schimmel  8f  Oo,,  1887.) 

At  the  Narturforscher  Meeting  in  1888,  Professor  Eijkman 
reported  that  among  the  constituents  of  the  essential  oil  distilled 
from  fresh  betle  leaves,  he  had  found  a  characteristic  compound, 
having  the  odour  of  the  leaves  and  the  constitution  of  parallyl- 
phenol,  which  he  designated  "chaticoV^  About  the  same  time 
Messrs.  Schimmel  announced  that  the  phenol  present  in  the 
higher-boiling  factions  of  the  oil  distilled  from  air-dried  betle 
leaves  corresponded  completely  with  eugenol,  though  sub- 
sequently they  made  the  modified  statement  that  the  phenol  obtain- 
ed by  them  was  not  eugenol,  but  an  isomer  (Phann.  Journ.  [3], 
xix.,  803.)  With  a  view  to  clearing  up  the  apparent  contra- 
diction. Prof.  Eijkman  has  re-examined  the  oilr  distilled  by 
himself  from  the  fresh  leaves,  and  some  distilled  from  dry  leaves 
by  Messrs.  Schimmel,  with  the  result  of  confirming  the  presence 
in  the  former  of  chavicol,  boiling  at  236®  to  238®  C,  and  in  the 
latter  of  the  isomer  of  eugenol,  boiling  at  254®  to  255®,  which 
proved  to  be  orthomethoxychavicol  (Berichte y  xxiL,  2735). 
It  would  seem  probable,  therefore,  that  both  phenols  occur  in  the 
leaves,  and  that  chavicol  being  the  more  volatile,  had  practically 
disappeared  from  the  dried  leaves,  while  the  method  of  distilla- 
tion adopted  by  Messrs.  Schinmiel  favoured  the  more  complete 
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removal  of  the  luglier-boiling  compound.  Some  experiments 
made  with  chavicol  are  said  to  hare  shown  it  to  be  a  powerful 
antiseptic,  it  being  five  times  stronger  as  a  bacteriacide  than 
carbolic  add,  and  twice  as  strong  as  eugenoL  (Pharm.  Joum., 
Nov.  30th,  1889.) 

A  sample  of  oil  distilled  from  fresh  betel  leaves  in  Manila, 
at  the  request  of  Messrs.  Schimmel,  is  described  as  of  a  golden 
yellow  colour,  possessing  a  pronounced  odour  of  betelphenol 
and  having  a  specific  gravity  of  1*044  at  15®  C.  The  phenol 
was  separated  from  the  oil  by  the  method  of  Bertram  and 
Oildemeister,  and  during  the  purification  by  distillation  at  a 
pressure  of  11  mm.  it  passed  over  quite  regularly  between  128^ 
and  129°,  a  behaviour  that  pointed  to  a  homogeneous  body. 
By  treatment  of  the  phenol  with  benzoyl  chloride  a  benzoyl 
compound  was  obtained  that  crystallized  in  scales  and  melted 
at  50°,  It  was  evident  that  this  was  not  a  mixture  of  benzoyl 
compounds,  as  the  portion  that  crystallized  first  had  the  same 
melting-point  as  that  which  crystallized  last ;  it  followed, 
therefore,  that  it  represented  no  other  phenol  than  betelphenol. 
Other  constituents  occur  in  this  oil  only  in  a  small  quantity, 
and  of  these,  to  judge  from  the  boiling  point,  terpenes  form 
only  a  small  fraction.  The  residts  of  the  examination  of  betel 
oil  up  to  the  present  time  may  therefore  be  summed  up  as 
follows: — 

(1)  Oil  distilled  from  fresh  leaves  from  Java  (Eijkman), 
contained  besides  terpenes  and  other  bodieS|  chavicol  and 
betelphenol. 

(2)  Oil  from  dried  Siam  leaves  consisted  of  sesquiterpene  and 
betelphenol. 

(3)  Oil  distilled  from  fresh  leaves  (Java)  contained  terpenes, 
betelphenol  and  a  small  quantity  of  another  phenol  (probably 
chavicol),  the  nature  of  which  could  not  be  determined,  from 
want  of  material  (melting  point  of  the  benzoyl  compound 
72°-73°). 

(4)  Oil  from  fresh  leaves  distilled  in  Manila  contained  no 
other  phenol  than  betelphenol. 
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Betelphenol  was  contained  in  all  tftie  oils,  whether  derived 
from  Java,  Siam  or  Manila,  or  from  fresh  or  dry  leaves ;  it 
would  therefore  appear  to  be  a  characteristic  constituent  of 
betle  oil.    (Berichte  v.  Schimmel  8f  Co.,  Oct,  1891.) 


MYKISTICEiE. 

MYRISTICA  FRAGRANS,  Boutt 

Fig.— Bentl.  and  Trim.,  t  218 ;  Reichb.  Ic.Exot,  t  276-277; 
NeeSy  PL  Med.,  /.  133;  Rumph.  Herb.  Amb.,  it.,  L  4.  Nutmeg 
{Etiff.),  Muscade  (Fr.),  Mace  (Eng.),  Macis  {Fr.). 

Hab. — Moluccas.  Cultivated  in  Penang,  Malay  Island, 
and  Zanzibar.     The  seeds  and  arillus. 

Vernacular. — Nutmegs — Jaiphal  [Hind.,  Beng.,  Quz.,  Mar.), 
Jadikai  (Ta/n.),  Jaji-kaya(re/.),  Jdjikayi  (Caw.),  Jatikka(if(ii.). 
Mace — Javitri,  Jipatri(fl^eW.),  J^dipattiri(T(7W.),  Japatri  [Can., 
Tel.),  Jitipattiri  (Mai.),  Jotri  (Beng.),  J^yapatri  (Mar.),  Ja- 
vantari,  Japatri  (Ouz.). 

History,  Uses,  &C. — Natmegs,  in  Sanskrit  J^ti  and 
Jatiphala,  are  mentioned  by  Susruta,  and  in  the  Nighantas  bear 
varioiis  synonyms,  such  as  Jdti-kosha,  Jati-sara,  Shdliika,  and 
Maj  ja-sara ;  they  are  considered  to  be  hot,  digestive,  carminative, 
expectorant  and  anthelmintic.  Mace  is  called  J^ti-pattri,  and  is 
said  to  have  similar  properties.  Both  of  these  spices  probably 
became  known  in  India  through  the  Hindu  colonists  in  Java  and 
the  Eastern  Islands.  From  India  they  would  appear  to  have 
reached  Persia  and  Eastern  Europe.  The  authors  of  the 
Pharmacographia  remark  that  nutmegs  were  probably  known  at 
Constantinople  about  the  year  540.  The  Arabs  evidently 
first  became  acquainted  with  nutmegs  through  the  Persians, 
as  their  name  Jouz-bawwa  is  a  corruption  of  the  Persian 
Gauz-i-buya,  "fragrant  nut.*'  Masudi,  who  travelled  in  the 
East  in  A.D.  916—920,  discovered  that  they  were   obtained 
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from  the  Zerbad  Islands.  Ibn  Sina  describes  both  nutmegs 
and  mace  (Basbaseh).  Edrisi,  who  wrote  in  the  middle  of  the 
12th  century,  mentions  both  nutmegs  and  mace  (Basbiseh) 
as  articles  of  import  into  Aden.  By  the  end  of  the  12th 
century  both  of  these  spices  were  well  known  in  Continental 
Europe. 

Mir  Muhummad  Husain  says  that  the  Dutch  keep  the  trade 
in  their  own  hands,  but  that  he  has  heard  that  the  tree  is  now 
cultivated  in  Sounda  in  Southern  India.  Whether  he  was  rightly 
informed  with  regard  to  Sounda,  we  are  unable  to  say.  But 
that  his  information  was  substantially  correct,  there  can  be  no 
doubt,  as  Ainslie  tells  us  that  in  his  time  the  true  nutmeg  tree 
was  growing  in  the  Tinnevelly  District,  and  produced  pretty 
good  fruit.  The  tree  has  also  been  introduced  into  Ceylon  and 
Zanzibar,  and  appears  to  flourish  in  the  warm  moist  climates  of 
those  islands. 

Mahometan  doctors  describe  nutmegs  and  mace  as  stimulating, 
narcotic,  digestive,  tonic,  and  aphrodisiac,  useful  in  choleraic 
diarrhoea,  especially  when  roasted ;  also  in  obstructions  of  the 
liver  and  spleen.  A  paste  made  with  nutmegs  is  used  as  an 
external  application  in  nervous  headache,  palsy,  &c.;  applied  round 
the  eyes  it  is  thought  to  strengthen  the  sight.  The  expressed 
oil  of  nutmegs  is  imported  into  InJia  from  Banda,  and  is  known 
as  Jawitri-ka-tel  (oil  of  mace).  It  was  formerly  exclusively 
brought  into  European  commerce  via  Holland,  in  oblong  cakes 
having  nearly  the  form  of  common  bricks,  but  somewhat 
smaller,  and  packed  in  monocotyledonous  leaves,  commonly 
called  '*  flag  leaves."  At  the  present  time  much  of  the  oil  is 
manufactured  in  Europe,  and  put  up  in  the  same  shape,  but 
packed  in  paper.  When  discoloured  and  hardened  by  age,  the 
oil  is  called  "Banda  soap,^'  Oil  of  mace  is  manufactured  by 
exposing  imperfect  and  broken  nutmegs,  reduced  to  a  paste 
and  enclosed  in  a  bag,  to  steam,  and  then  pressing  the  bag 
between  heated  iron  plates.  The  yield  is  about  20  to  23  per 
cent.  (Brannt,)  The  bark  of  the  tree  is  astringent.  (Peretra, 
Mat,  Med.,  ii.,  p.  475.)  We  have  found  nutmegs  and  their 
III— 25 
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essential  oil  a  valuable  adjunct  to  other  drugs  in  the  treatment 
of  diarrhoea  and  dysentery ;  they  appear  to  relieve  the  pain. 

Description. — The  following  excellent  description  of  the 
nutmeg  fruit  is  taken  from  the  Phannacographm  : — "  The  fruit 
of  Mt/ristka  fragratis  is  a  pendulous,  globose  drupe,  about 
2  inches  in  diameter,  and  not  unlike  a  small  round  pear.  It  is 
marked  by  a  furrow  which  passes  round  it,  and  by  which  at 
maturity  its  thick  fleshy  pericarp  splits  into  two  pieces,  exhi- 
biting in  its  interior  a  single  seed,  enveloped  in  a  fleshy  folia- 
ceous  mantle  or  arillus,  of  fine  crimson  hue,  which  is  mace. 
The  dark-brown,  shining  ovate  seed  is  marked  with  impressions 
corresponding  to  the  lobes  of  the  arillus;  and  on  one  side,  which 
is  of  paler  hue  and  slightly  flattened,  a  line  indicating  the 
raphe  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commerce, 
the  so-called  nutmeg  being  merely  the  kernel  or  nucleus  of  the 
seed.      Nutmegs  exhibit  nearly  the  form  of  their  outer  shell, 
with  a  corresponding  diminution  in  size.     The  London  dealers 
esteem  them  in  proportion  to  their  size,  the  largest,  which  are 
about  one  inch  long  by  /^  of  an  inch  broad,  and  four  of  which 
will  weigh  an  ounce,  fetching  the  highest  price.     If  not  dressed 
with  lime,  they  are  of  a  greyish-brown,  smooth  yet  coarsely  fur- 
rowed and  veined  longitudinally,   marked  on  the  flatter  side 
with  a  shallow  groove.     A  transverse  section  shows  that  the 
inner  seed  coat  (endopleura)  penetrates  into  the  albumen  in 
long,  narrow  brown  strips,  reaching  the  centre  of   the  seed, 
thereby  imparting  the  peculiar  marbled  appearance  familiar  in 
a  cut  nutmeg.     At  the  base  of  the  albumen,  and  close  to   the 
hilum,  is  the  embryo,  formed  of  a  short  radicle  with  cup-shaped 
cotyledons,   whose   slit  and  curled  edges  penetrate  into  the 
albumen.     The  tissue  of  the  seed  can  be  cut  with  equal  facility 
in  any  direction.     It  is  extremely  oily,  and  has  a  delicious 
aromatic  fragrance,  with  a   spicy  rather   acrid  taste."     The 
expressed  oil  of  nutmeg  is  of  the  consistence  of  tallow,  but 
more  friable,  orange-coloured,  and  of  a  fragrant,  spicy  taste 
and  odour.     It  has  a  sp.  gr.  of  '990  {Brannt). 
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Mieroscopic  structw^f, — The  brown  covering  of  the  nutmeg  is 
formed  by  the  endopleura^  which  also  dips  in  and  forms  numer- 
ous processes  which  divide  the  albumen  in  every  direction ;  it 
is  composed  of  soft-walled  brown  cells,  which  on  the  external 
surface  are  small  and  flat,  but  ranch  larger  in  the  processes 
abeady  mentioned.  The  cell-structure  of  the  albumen  is  load- 
ed with  starch  and  fatty  matter,  some  of  which  is  crystalline. 

Herr  A.  Tschirch  states  that  the  aril  of  Mymfica  fragram 
furnishes  a  good  illustration  of  the  presence  of  amylodextrin  as 
a  normal  cell-content  in  the  place  of  starch.  It  is  distinguish- 
ed from  true  starch  by  being  stained  reddish-brown  instead  of 
blue  by  an  aqueous  solution  of  iodine.  The,  grains  of  amylo- 
dextrin are  from  2  te  10  fi  in  diameter,  and  do  not  appear  to 
contain  even  a  nucleus  of  starch.  They  have  usually  some- 
what the  form  of  a  rod,  and  are  often  curved  or  coiled ;  less 
often  they  are  roundish  or  disc- shaped  ;  they  do  not  usually 
exhibit  any  evident  stratification. 

Ohemic%l  composition. — Nutmegs  contain  from^  2^  te  8  per 
cent,  of  volatile  oil,  25  to  30  per  cent,  of  fat,  starchy  protein 
compounds,  &c.  The  most  vc^tile  portion  of  the  oil,  after  treat- 
ment with  sodium,  was  found,  l^  Clo'ez,  te  be  a  laevogyre  hy- 
drocarbon, C^°H^^,  having  the  odour  of  the  nut,  and  boiling  at 
165°  C.  It  is^the  myristicene  of  Qladstene,  who  named  the  oxy- 
genated portion  myristicoi^  C*^H^*0  ;  this  is  dextrogyre,  boils  at 
224°  C,  and  does  not,  like  menthol  and  carvol,  yield  a  crystalline 
compound  with  H^Si  The  nutmeg  camphor  of  John,  or  myristicin 
of  Gmelin,  which  separates  sometimes^  on  standing,,  was  ascer- 
tained by  Fliickiger  te  be  myristic  acid.  From  the  expressed 
oil  of  nutmeg  or  nifttmeg  butter,  cold  alcohol  dissolves  about 
6  per  cent,  of  volatile  oil  and  24  per  cent,  of  fat,  accompanied 
by  brown-yellow  resinous  matter,  which  has  not  been  further 
examined.  The  remaining  pulverulent  white  fat  is  myriatin, 
C*H'{C"H*^0*>*,  which  crystallizes  from  hot  alcohol  or  ether 
and  fuses  at  31°€.  Heintz  found  the  melting-point  of 
^^^yrvitic  acid  to  be  53-8^0.  Schmidt  and  Roemer  found  3  to  4 
per  cent,  of  free  myristic  acid,  with  a  little  stearic  acid. 
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The  most  important  oonstituent  of  mace  is  the  volatile  oil 
which  is  present  to  the  amount  of  about  8  per  cent.,  but 
occasionally  as  much  as  17  per  cent,  may  be  obtained. 
[PhannacograpMa.)  Schacht  found  it  to  consist  mainly  of  a 
terpene,  C*®H^*,  called  macaie,  which  yield*  a  crystallizable 
compound  with  hydrochloric  acid  gas,  and  appears  to  be  rdiated 
to,  but,  by  Koller,  considered  identical  with,  the  myristicene  d 
oil  of  nutmeg.  The  oxygenated  portion  of  the  volatile  oil 
is  still  less  known  than  the  terpene.  Henry  found  red  fat 
soluble,  and  yellow  fat  insoluble,  in  alcohol,  but  the  24*5  per  cent, 
residue  obtained  by  Fliickiger  {Pliannacographui)  with  boiling 
ether  and  drying  at  100°  C.  appeared  to  have  consisted  solely  of 
resin  and  semi-resCnified  volatile  oil.  The  same  author  obtained 
with  alcohol  1  04  per  cent,  of  uncrystallizable  sugar,  and  with 
hot  water  1  '8  per  cent,  of  a  body  which  turned  blue,  and  after 
drying  reddish-violet,  with  iodine,  and  is  probably  intermediate 
between  starch  and  mucilage.  (N'atlonal  Diy:^.}  J.  Semraler 
(Berichte,  23,  1803)  has  isolated,  by  fractional  distillation  from 
mace  or  rather  nutmeg  oil,  a  body  possessing  the  peculiar  odour 
of  mace,  which  he  calls  mf/rlsticm,  and  which  has  the  composition 
represented  by  C'^H'*0^  The  correctness  of  the  formula  was 
controlled  by  the  preparation  of  a  bromine  derivative  dibrom- 
myristicin,  CH'^Br*  0%  which  melts  at  105^  C. 

According  to  Wamecke,  powdered  nutmegs  yield  41  25  per 
cent,  of  fat  when  boiled  for  two  hours  in  a  reflux  condenser 
with  benzol,  and  the  dried  residual  powder  gives  3'77  per  cent, 
of  ash.  Mace  yields  1*39  per  cent,  of  ash,  and  after  removal 
of  30-13  per  cent,  of  fat,  274  per  cent. 

Toxicology. — The  narcotic  effects  of  nutmegs  noticed  by  the 
old  Mahometan  physicians  have  been  confirmed  by  Bontius, 
Rumphius,  Lobel,  Schmid  and  Cullen,  and  more  recent  experi- 
ments upon  man  and  animals  agree  in  showing  that  they 
have  a  narcotic  and  intoxicating  action.  In  a  case  related  by 
Cullen,  two  drachms  of  powdered  nutmegs  produced  drowsiness, 
which  gradually  increased  to  complete  stupor  and  insensibility. 
The  patient  continued  for  several  hours  alternately  delirious 
jmd  sleeping,  but  ultimately  recovered. 
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Comm^'ce,— Value,  Re.  1-4-0  to  Re.  1-8-0  per  lb.  The  nut- 
megs imported  into  India  run  from  100  to  130  to  the  poimd;  the 
larger  seeds  never  make  their  appearance  in  this  market.  In- 
deed the  native  retail  dealers  prefer  small  seeds,  as  they  buy  by 
weight  and  sell  by  number. 

MYRISTICA  MALABARICA,  LamJc. 
Fig.—Bedd.  Fl.  Si/it.,  t  269 ;  Rhe^de,  Hort.  Mai.  iv.,  t  5. 
Hab. — CJonean,  Canara,  N.  Malabar.     The  seed  and  arillus. 

Vernacular. — Ran-jaiphal,  Rdmphal  (Mar,),  Panam-palka 
(Mai.).     The  Mace — R^mpatri  {Mar,,  Guz,). 

History,  Uses,  &C. — This  drug  does  notappear  to  have 
been  known  to  the  older  Hindu  and  Mahometan  medical  writers, 
but  the  following  extract  from  the  Makhzan-el-Adtciya  seems 
to  apply  to  it.  Speaking  of  true  nutmegs,  the  author  says  : — 
'Latterly  the  English  have  discovered  a  kind  of  nutmeg  in 
Southern  India,  which  is  longer  than  the  true  nutmeg  and 
softer,  but  is  much  inferior  to  it  in  oiliness,  odour,  and  medicinal 
properties."     (Makhzan,  article  "  Jouz-bawwa,^') 

Itisthe  JVkr  mt/risiica  mas  of  Clusius,  and  the  Panam-pakaoi 
Bheede,  who  says  that  the  Turkish  and  Jewish  merchants  use 
the  nutmegs  and  mace  for  adulteration.  Rumphius  (i.,185) 
notices  it  under  the  name  of  Mannefjes-nooten,  and  states  that  it 
is  used  by  the  Javanese  and  Malays  as  a  remedy  for  headache  and 
as  an  aphrodisiac,  and  is  worn  round  the  neck  as  a  protection 
from  boils.  It  is  also  used  by  the  Indians  in  Amboyna,  com- 
bined with  opium  and  roasted  unripe  plantains,  in  dysentery. 

According  to  the  editor  of  the  Pharniacopceia  of  India,  the 
seed  is  used  medicinally  in  the  Madras  Presidency ;  it  yields, 
when  bruised  and  subjected  to  boiling,  a  considerable  quantity  of 
concrete  oil,  analogous  to  expressed  oil  of  nutmeg,  which  is  said 
to  be  an  efficacious  application  to  indolent  ulcers,  allaying  pain 
and  establishing  healthy  action.  An  ointment  may  be  made  by 
melting  it  with  sweet  oil.  The  seeds  are  used  for  similar  pur- 
poses in  Bombay  in  the  form  of  a  Up,  and  the  oil  is  also  extracted. 
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Recently,  the  arillus,  under  the  name  of  *  Bombay  mobce^  has 
made  its  appearanoe  in  the  European  marketd,  for  the  purpose 
of  adulterating  true  mace.  (Confer.  A.  T^chirch  in  Phckmutceul. 
Zeitung,  1881,  No.  74.)     In  Bombay  it  is  used  as  a  spice^ 

Description. — M.  malabarica  bears  an  oblong,  tawny, 
hairy  fruit,  2^  to  3  inches  long,  with  a  lucumose  arillus,  the 
lobes  of  which  are  twisted  and  folded  into  a  cone  at  the  top, 
and  are  longer  and  thinner  than  those  of  true  mace.  The 
arillus  is  of  a  dark  brownish-red  colour,^  and  on  the  inside  has 
adhering  to  it  a  thin  paper}'-  membrance  of  a  light-brown  colour. 
The  shell  is  hard  and  brittle,  and  contains  an  elongated  kernel 
resembling  a  nutmeg,  and  from  li  to  2  inches  long;  when  cut 
in  two  it  is  seen  to  haxQ  the  same  ruminated  structure,  but  the 
odour  is  fruity,  with  hardly  any  aroma, .  Similarly,  the  mace 
is  deficient  in  odour  and  flavour. 

Microscopic  structure, — The  epidermal  cells  of  the  arillus  are 
radially  elongated,  narrow,  and  twice  as  high  as  those  of  true 
mace,  which  are  tangentially  elongated ;  their  walls  show  the 
cellulose  reaction  with  iodine  and  sulphuric  acid,  and  with  chlo- 
ride of  zinc  and  iodine  swell  and  turn  faintly  blue.  The  oil 
cells  are  very  numerous,  located  near  the  epidermis  on  both 
sides,  often  close  together  in  groups  of  two  or  three,  oval  in 
shape,  somewhat  radially  elongated,  and  contain  a  dark-yellow, 
usually,  resinified  oil,  frequently  also  a  brownish  resin.  {A. 
Tschirch.)  The  external  covering  of  the  seed  is  formed  by  the 
compressed  cells  of  the  endopleura,  and  is  thicker  than  that  of 
the  true  nutmeg ;  the  processes  which  penetrate  the  albumen 
are  composed  of  very  large  cells  loaded  with  a  viscid  reddish- 
brown  substance,  which  has  an  astringent  and  somewhat  aoid 
taste.  The  albumen  is  composed  of  large  cells  loaded  with 
starch ;  some  of  the  cells  and  their  contents  are  of  a  reddish- 
brown  colour.     There  is  no  crystalline  fat  visible. 

Toxicology, — Bumphius  relates  that  in  1683  a  minister  of 
Amboyna  was  given  by  his  wife  thr^fe  roasted  nuts,  in  mistake 
for  nutmegs,  to  cure  a  chronic  diarrhoea ;  in  a  few  hours  he 
became  giddy,  making  strange  gestures  and  talking  wildly,  nor 
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did  he  get  any  relief  until  he  had  taken  several  cups  of  tea  and 
been  blooded.  He  then  slept  profoundly  and  perspired  very 
freely.  On  waking,  no  bad  effectB  remained,  and  the  diarrhoea 
had  ceased.  Rumphius  remarks  that  if  he  had  taken  three  real 
nutmegs,  he  would  have  suffered  much  more. 

Co/nm^)T^.— -Rampatri  is  now  worth  about  Re.  10  per  maund 
of  37^  lbs.;  formerly  it  was  much  cheaper.  The  nutmegs  fetch 
Rs.  2  per  maund  of  374  lbs.  According  to  Dr.  Hefelmann,  the 
adulteration  of  powdered  mace  in  Germany  generally  consists 
in  the  addition  of  Bo^nbay  mace,  or  of  other  vegetable  material 
(leguminous  fruits)  coloured  with  turmeric.  The  presence  of 
the  latter  is  shown  by  the  presence  of  starch  cells  which  are  not 
present  in  mace.  Bombay  mace  may  be  detected  by  boiling  the 
suspected  sample  with  alcohol  and  filtering  through  a  white 
filter;  in  the  case  of  pure  mace,  the  filter  is  stained  a  faint 
yellow,  but  in  the  presence  of  Bombay  mace,  the  filter,  especially 
the  edge,  is  coloured  red.  Another  more  delicate  test  is  to 
add  Goulard's  extract  to  the  alcoholic  filtrate ;  with  pure  mace 
only  a  white  turbidity  is  occasioned,  but  when  Bombay  mace 
is  present,  a  red  turbidity  is  obtained.  The  reaction  given  by 
turmeric  is  similar,  but  it  may  be  distinguished  from  that  of 
Bombay  mace  in  the  following  manner : — A  strip  of  filter 
paper  is  saturated  with  the  alcoholic  solution,  the  excess  of 
fluid  removed,  and  the  strip  drawn  through  a  cold  saturated 
solution  of  boric  acid ;  when  Bombay  mace  is  present,  the  paper 
remains  unchanged,  but  in  the  presence  of  turmeric  it  turns 
orange-brown.  If  a  drop  of  potassium  hydrate  solution  is  now 
placed  on  the  strip  of  paper,  it  causes  a  blue  ring  if  turmeric 
is  present,  and  a  red  ring  if  the  adulterant  is  Bombay  mace, — 
[Pharm.  Zeit,  1891,  122.) 

LAUKINEJE. 
CINNAMOMUM  CAMPHORA,  mes. 

Fig. — Bentl.  and  Trim.,  t  222  ;  Woodv.  Med.  Bot,  t.  236; 
Nees,  1. 130;  Berg,  et  Sch.,  U  10,  e. ;  Wight  /c,  1. 1818.  Cam- 
phor (Eng.)f  Camphre  (Fr.). 
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Hab. — China,  Japan.     Camphor  and  Oil  of  Camphor. 

Vernacular.— Kainr  (Hind.)^  Karppdram,  Shudan  (Torn.), 
Karpuram  (TcL,  Mai.),  Karpura  (Can.;,  Kapdr,  Kdphdr (Beng,), 
Kapdr  {Mar,,  Guz,), 

History,  Uses,  &C.— As  has  been  already  mentioned 
(see  article  "  Dryobalanops  "),  Sanskrit  writers,  under  the  name 
of  Karpura,  speak  of  two  kinds  of  camphor,  Pakva  and  Apakva. 
It  is  generally  supposed  that  the  former  term,  which  means  pre- 
pared by  the  aid  of  heat,  refers  to  ordinary  commercial  camphor 
obtained  from  the  wood  of  C.  Ccimphora.  The  researches  of 
Fluckiger  and  Ilanbury  show  that  the  only  camphor  known  in 
early  times  was  that  found  in  the  trunk  of  Vryohalanopg  aromaiica. 
Early  Chinese  writers  only  speak  of  C.  Camphora  as  producing 
a  valuable  wood,  and  we  have  no  information  as  to  the  date  of 
the  first  extractioQ  of  camphor  from  it.  Garcia  d'Orta,  who 
wrote  at  Goa  about  the  middle  of  the  sixteen  century,  was  well 
acquainted  with  both  kinds  of  camphor,  and  mentions  that  the 
China  camphor  is  the  only  kind  exported  to  Europe.  The 
medicinal  uses  to  which  camphor  is  put  in  the  East  have  been 
already  noticed  under  **  Dryobalanoi^s."  With  the  exception  of 
a  small  quantity  of  refined  camphor  imported  from  Japan,  the 
bulk  of  the  drug  used  in  India  is  imported  in  the  raw 
state  and  resublimed  in  the  country.  The  process  of  resub- 
limation  is  a  peculiar  one,  the  object  being  to  get  as  much 
interstitial  water  as  possible  into  the  camphor  cake.  The 
vessel  used  is  a  tinned  cylindrical  copper  drum,  one  end 
of  which  is  removable;  into  this  is  put  14  parts  of  crude 
camphor  and  2\  parts  of  water ;  the  cover  is  then  luted  with  clay, 
and  the  drum  being  placed  upon  a  small  furnace  made  of  clay,  is 
also  luted  to  the  top  of  the  furnace.  In  Bombay  four  of  these 
furnaces  are  built  together,  so  that  the  tops  form  a  square 
platform.  The  sublimation  is  completed  in  about  three  hours  j 
dui'ing  the  process  the  drums  are  constantly  irrigate  with  cold 
water.  Upon  opening  them  a  thin  cake  of  camphor  is  found 
lining  the  sides  and  top ;  it  is  at  once  removed  and  thrown  into 
cold  water.     Camphor  sublimed  in  this  way  is  not  stored,  but 
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distributed  at  once  to  the  shopkeepers  before  it  has  time  to  lose 
weight  by  drying.  It  is  sold  at  the  same  price  as  the  crude 
article,  the  refiner's  profit  being  derived  from  the  introduction 
of  water.  Experiments  by  Clautrian  (Berichte,  xxiv.,  2612) 
have  proved  that  camphor  possesses  considerable  hygroscopic 
properties  which  are  not  shared  by  thymoL  40  grains  of  cam- 
phor will  absorb  *054  gram  of  water  from  air  saturated  with 
aqueous  vapour  at  16*^C.  The  absorption  of  moisture  by  cam- 
phor would  appear  to  be  a  purely  physical  phenomenon.  Both 
China  and  Japan  crude  camphor  is  imported  into  Bombay, 
hut  the  latter  is  preferred,  as  it  is  cleaner.  From  Japan  is 
also  imported  refined  camphor  in  large  square  cakes  an  inch 
and  a  half  thick,  with  a  hole  in  the  centre ;  it  is  nearly  equal 
ia  quality  to  that  refined  in  Europe.  The  method  of 
obtaining  crude  camphor  in  Japan  will  be  found  fully  described 
hy  H.  Oishi  in  the  Journ.  Soc.  Chem  Ind,^  1884,  p.  353,  Cam- 
phor is  largely  used  in  India  in  performing  the  &rti  (a?rrrft),  a 
ceremony  performed  in  adoration  of  some  god  by  waving,  in  a 
circle  before  the  image,  a  platter  containing  a  five-wicked  burn- 
ing lamp,  flour,  and  incense ;  the  lamp  being  fed  with  camphor. 
The  same  rite,  only  substituting  a  bridegroom  for  the  idol,  is 
called  a;7a,  and  is  performed  on  the  arrival  of  the  bridegroom 
at  the  house  of  the  bride.  In  Sanskrit  this  light  is  caUed 
*imt^(aratrika). 

Description. — Crude  China  camphor  is  in  small  dirty- 
white  or  brown  grains,  more  or  less  moist  from  the  presence  of 
water ;  it  arrives  in  tin-lined  boxes  which  hold  one  quintal. 
Crude  Japan  camphor  is  also  in  grains,  which  often  adhere 
together  in  masses  ;  it  is  dry  and  often  quite  'free  from  dis- 
coloration; sometimes  it  has  a  pinkish  tinge.  It  is  imported 
in  double  butts. 

Refined  Japan  camphor  is  imported  in  tin-lined  oases,  which 
hold  about  90  lbs.  Bombay  refined  camphor  is  in  porous  cakes 
a  quarter  of  an  inch  thick,  and  contains  much  water.  Owing 
to  the  method  of  preparation  already  described,  the  cakes  have 
no  particular  form, 
m.— 26 
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Chemical  composifion. — Camphor,  C^^H^^O,  by  treatment  with 
various  reagents,  yields  a  number  of  interesting  products :  thus, 
when  repeatedly  distilled  with  chloride  of  zinc  or  anhydrous 
phosphoric  acid,  it  is  converted  into  Cyniene  or  Cymolj  C^^'H**, 
a  body  contained  in  many  essential  oils,  or  obtainable  therefrom. 
Camphor,  and  also  camphor  oil,  when  subjected  to  powerful 
oxidising  agents,  absorbs  oxygen,  passing  gradually  into 
crystallized  Camphoric  acid,  C*^H^«0*  or  C'H'*  (COOH)*,  water 
and  carbonic  acid  being  at  the  same  time  eliminated.  Many 
essential  oils,  resins,  and  gum-resins  likewise  yield  these  acids 
when  similarly  treated.  By  means  of  less  energetic  oxidizers, 
camphor  may  be  converted  into  Oxy- camphor y  C**^H*®0%  still 
retaining  its  original  odour  and  taste.  { Phannacographia. )  For 
a  full  account  of  the  reactions  of  camphor  and  its  derivatives,  the 
reader  is  referred  to  Watts'  Diet,  of  Chetn,,  2tid  Ed.,  Vol.  I., 
p.  669.  The  constituents  of  camphor  oil  found  up  to  the  present 
are: — 


Boiling  point. 

Constituent. 

Formula. 

158P— 162° 

Pinene. 

CI0H16 

170° 

Phellandrene. 

Cio  H'8 

176° 

Cineol. 

CioH'80 

180° 

Dipentine. 

CioH'6 

204° 

Camphor. 

CioH'^O 

215°— 218° 

Terpineol. 

CJioH'^OH 

232° 

Safrol. 

C«"H'»0« 

248° 

Eugenol. 

C'0H'«0« 

274° 

Sesquiterpene. 

C'*H" 

Toxicology.'-lnstancoa  of  poisoning  by  camphor  are  rare, 
and,  as  far  as  we  are  aware,  no  cases  hrfve  been  reported  on 
by  Chemical  Examiners  in  India.  In  large  doses  camphor 
causes  excitement  and  delirium  with  dilated  pupils  and  some- 
times convulsions.  The  mucous  membrane  of  the  stomach 
may  be  inflamed,  but  characteristic  lesions  appear  to  be 
absent. 

Cofn7nerce.— The  crude  camphor  of  commerce  is  largely  manu- 
factured in  Central  China,  Formosa,  and  Japan,  and  is  exported 
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from  Canton  in  chests  lined  with  lead  or  tinned  iron  weighing 
about  1  cwt.  each,  and  from  the  Japan  ports  in  double  tubs 
which  contain  about  the  same  quantity.  The  imports  into 
India  have  an  average  annual  value  of  seven  lacs  of  rupees. 
Refined  camphor  from  Europe  now  forms  an  important  item 
in  these  imports,  and  some  years  ago  refined  camphor  was 
also  imported  from  Japan,  but  lately  it  has  disappeared  from 
the  market.  The  price  of  camphor  in  India  is  now  regulated 
by  the  European  market^  and  of  late  has  been  extremely 
variable. 

CINNAMOMUM  CASSIA,  Blame. 

Fig. — Bentl.  a)id  Trim,,  f.  223.  China  cinnamon,  Cassia 
{Eng,)y  Cannelle  de  Chine  (Fr.). 

Hab. — China.     The  bark  and  essential  oil. 

Vernacular, — Darchini  {Rind,),  Dalchini  [Beng,,  Mar.,  Guz.), 
Lavanga-pattai  (Tarn.,  TeL,  Mai.),  Lavanga-patte  (Gan.). 

History,  Uses,  &C. — Cinnamon  and  Cassia  are  men- 
tioned as  precious  odoriferous  substances  in  tho  Mosaic  writ- 
ings and  by  Theophrastus  and  many  other  writers  of  antiquity. 
The  Greek  names  Kiwafii>iiov  and  Koala  or  Kaaaia  are  derived  from  the 
Phoenician,  and  are  the  same  as  those  used  by  the  Hebrews. 
From  Galen  we  learn  that  these  two  spices  were  of  a  similar 
nature,  but  that  cassia  was  inferior  to  cinnamon.  It  is  im- 
possible to  say  for  certain  what  these  substances  were,  but  it 
seems  probable  that  ictwafi^fiov  was  Chinese  cassia,  and  icaa-ia  the 
bark  of  the  Indian  cinnamon  trees.  Dioscorides  describes 
several  varieties  of  cinnamon  and  cassia,  and  we  know  that 
several  very  distinct  varieties  of  Cinnamon  bark  are  still  sold  in 
Indian  bazars.  That  Ceylon  cinnamon  was  not  known  to  the 
ancients  appears  to  be  certain,  as  the  sacred  books  and  old 
records  of  Ceylon  make  no  mention  of  that  spice,  and  when  the 
bark  began  to  be  collected  in  the  island  is  unknown.  Kazwini 
in  the  13th  century  is  the  first  writer  who  mentions  it,  and  it 
was  not  cultivated  before  1770. 
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Cassia,  under  the  name  of  Kicei,  is  mentioned  in  the  earliest 
Chinese  herbal,  said  to  have  been  written  2700  B.C.,  and  alflo 
in  the  Chinese  classics.  In  the  Hei-f/ao-pen-tsao,  written  in  the 
8th  century,  mention  is  made  of  Tien-chu-kwei.  Tien-chu  is  the 
ancient  name  for  India.     {Phannacographia.) 

The  bark  of  several  species  of  cinnamon  growing  in  differ- 
ent parts  of  India  was  known  to  the  ancient  Hindus  as 
Tvach,  "bark,"  Guda-tvach,  "sweet,**  or  "sugar  bark," 
and  the  trees  producing  it  as  Tvak-sfira,  "having  excellent 
bark,"  and  Tvaksvadvi,  "having  sweet-bark."  The  aboriginal 
tribes  still  scrape  the  bark  from  these  trees  and  use  it  to 
season  their  food,  and  have  probably  done  so  from  prehistoric 
times. 

The  Arabians,  through  whose  hands  most  of  the  cinnamon  of 
the  ancients  reached  Europe,  called  the  spice  Kirfat-ed-ddrsini, 
or  more  shortly  Kirfah  (the  hark  par  ^j-c^/Z^m^?^),  and  it  is  curious 
to  observe  that  the  same  word  in  the  corrupted  formof  Kalfahis 
still  the  commercial  name  of  Malabar  cassia  in  Bombay.  Dar- 
sini  is  the  Arabic  form  of  the  Persian  Dirchini,  and  signifies 
"China  tree,"  dar  being  an  old  Persian  name  for  a  tree;  it  is 
therefore  probable  that  the  Arabs  first  obtained  the  spice  from 
the  Persians  by  the  overland  route  from  China.  The  same  name 
is  still  current  in  India  for  Chinese  cinnamon,  whereas  the 
Indian  bark  is  properly  called  Taj,  a  word  derived  from  the 
Sanskrit  Tvach,  although  in  popular  language  Dalchini  and  Taj 
are  loosely  applied  to  any  kind  of  cinnamon.  Ibn  Sina  follows 
Dioscorides  in  his  description  of  the  different  kinds  of  cinnamon 
(ddrsint)  and  cassia  {salikheh),  but  later  Mahometan  writers  are 
better  informed,  and  are  evidently  well  acquainted  with  the 
difference  between  Ceylon  cinnamon,  China  cassia,  and  Indian 
cassia.  Haji  Zein  (1368),  speaking  of  Darchini,  says  "the  best 
is  that  which  comes  from  Ceylon";  concerning  Salikheh,  he 
says: — "It  is  what  they  call  cassia  (^^),  and  is  the  bark  of  a 
tree  called  Salhh ;  there  are  several  qualities,  the  best  is  of  a 
reddish  colour,  thick,  and  a  little  bitter  to  the  taste,  astringent ; 
when  broken  it  has  a  fracture  like  China  rhubarb,  it  is  in  long 
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folded  sticks  with  a  small  central  hollow  like  kirfah;  that  which 
is  dark-ooloured  is  bad."  Of  Kirfah  he  says,  '4t  has  not  the 
sweetness  of  China  cinnamon,  and  tastes  like  cloves/'  In 
Southern  India  cassia  is  called  '^  clove-bark  '^  in  several  of  the 
vernaculars. 

The  author  of  the  Makhzan  remarks: — "From  Ceylon  to 
the  Dekhan  the  quality  of  the  cinnamon  grown  gradually 
deteriorates,  the  bark  getting  thick  and  mucilaginous." 

For  the  history  of  cinnamon  and  cassia  in  Europe,  we  would 
refer  our  readers  to  the  Pharmacographia,  where  much  interesting 
information  will  be  found. 

Cassia  and  cassia  oil  imported  from  China  are  used  medicin- 
^y  in  India  in  much  the  the  same  manner  as  they  are  in 
Europe.  Ceylon  cinnamon  is  not  an  article  of  commerce 
in  India. 

Description. — Chinese  cassia  arrives  in  Bombay  packed  in 
boxes,  which  are  covered  with  matting.  Each  box  contains 
about  60  lbs.  The  bark  is  tied  up  in  bundles  with  strips  of 
bamboo,  which  weigh  about  1  lb.  each.  The  greater  portion 
of  each  bimdle  consists  of  single  quills  of  a  light-brown  colour, 
with  here  and  there  portions  of  the  external  bark  still  attached; 
in  the  centre  of  the  bundle  is  small  collection  of  fragments 
of  bark  and  rubbish.  Cassia  bark  is  thicker  than  true  cinnamon, 
but  has  a  similar  taste  and  odour. 

Microscopic  structure. — Externally  the  bark  is  furnished  with 
a  suberous  layer.  Within  this  is  a  parenchymatous  portion  in 
which  may  be  seen  an  irregular  zone  of  stony  cells.  The 
remainder  is  mostly  composed  of  Uber,  in  which  are  situated 
numerous  large  cells  which  contain  the  essential  oil.  Latici- 
ferous  vessels  containing  a  gummy  substance  are  also  present 
in  the  parenchyme. 

Chinese  cassia  oil  is  imported  in  tms,  which  contain  12^ 
catties  each  ;  it  has  a  similar  odour  and  colour  to  oil  of  cinnamon, 
but  is  less  agreeable. 

Chemical  composition. — The  authors  of  the  Pharmacographia 
remark:  '' Cassia  bark  owes  its    aromatic    properties  to    an 
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essential  oil^  large  quantities  of  whicli  are  shipped  from 
Canton.  In  a  chemical  point  of  view,  no  difference  can 
be  pointed  out  between  this  oil  and  that  of  Ceylon  cinnamon. 
The  flavour  of  cassia  oil  is  somewhat  less  agreeable,  and,  as  it 
exists  in  the  less  valuable  sorts  of  cassia,  decidedly  different  in 
aroma  from  that  of  cinnamon.  We  find  the  sp.  gr.  of  a  Chinese 
cassia  oil  to  be  1'066,  and  its  rotatory  power  in  a  column  60  mm. 
long,  only  0*1®  to  the  right,  differing  consequently  in  this 
respect  from  that  of  cinnamon  oil. 

"  If  thin  sections  of  cassia  bark  are  moistened  with  a  dilute 
solution  of  perchloride  of  iron,  the  contents  of  the  parenchy- 
matous part  of  the  whole  tissue  assume  a  dingy  brown  colour ; 
in  the  outer  layers  the  starch  granules  even  are  coloured. 
Tannic  matter  is  consequently  one  of  the  chief  constituents  of  the 
bark;  the  very  cell- walls  are  also  imbued  with  it.  A  decoction 
of  the  bark  is  turned  blackish-green  by  a  per  salt  of  iron. 

"  If  cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold 
water,  the  clear  liquid  becomes  turbid  on  addition  of  iodine ;  the 
same  occurs  if  a  concentrated  solution  of  iodide  of  potassium  is 
added.  An  abundant  precipitate  is  produced  by  addition  of 
iodine  dissolved  in  the  potassium  salt.  The  colour  of  iodine 
then  disappears.  There  is  consequently  a  substance  present, 
which  unites  with  iodine;  and,  in  fact,  if  to  a  decoction  of 
cassia  or  cinnamon,  the  said  solution  of  iodine  is  added,  it  strikes 
a  bright  blue  coloration,  due  to  starch.  But  the  colour  quickly 
disappears,  and  becomes  permanent  only  after  much  of  the  test 
has  been  added.  We  have  not  ascertained  the  nature  jof  the 
substance  that  thus  modifies  the  action  of  iodine  ;  it  can  hardly 
be  tannic  matter,  as  we  have  found  the  reaction  to  be  the  same 
when  we  used  the  bark  that  had  been  previously  repeatedly 
treated  with  spirit  of  wine  and  then  several  times  with  boiling 
ether. 

"  The  mucilage  contained  in  the  gum-cells  of  the  thinner  quills 
of  cassia  is  easily  dissolved  by  cold  water,  and  may  be  precipi- 
tated together  with  tannin,  by  neutral  acetate  of  lead,  but  not  by 
alcohol.  In  the  thicker  barks  it  appears  less  soluble,  merely 
swelling  into  a  slimy  jelly." 
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Oil  of  cassia,  like  oil  of  cinnamon,  consists  chiefly  of 
CinnanUc  aldehyde,  C*H*(CH)^COH,  together  with  a  variable 
proportion  of  hydrocarbons.  The  oil  easily  absorbs  oxygen, 
becoming  thereby  contaminated  with  resin  and  cinnamic  acid, 
C^H*(CH)  ^COOH.  In  a  sample  examined  by  Messrs.  Schimmel, 
the  cinnamic  aldehyde  amoimted  to  77*7  per  cent.,  the  distilla- 
tion residue  to  5*5  per  cent.,  and  the  cinnamic  acid  to  0*7  per 
cent.  After  one  year's  free  exposure  to  light,  warmth,  and  air, 
the  percentage  of  cinnamic  acid  in  this  oil  had  increased  to  8*5, 
and  of  distillation  residue  to  12'6,  whilst  the  cinnamic  aldehyde 
had  decreased  to  68 '5,  showing  that  the  most  important  change 
in  the  oil  is  the  conversion  of  cinnamic  aldehyde  into  cinnamic 
acid,  and  a  slight  increase  of  resinous  matter,  to  the  extent  of  a 
few  per  cents.,  namely,  of  one  part  of  the  7  per  cent,  increase  of 
the  residue  remaining  after  distillation  at  290®  C.  This  point 
is  of  importance,  as  interested  parties  have  attempted  to  explain 
the  presence  of  30  to  40  per  cent,  of  resin  in  the  commercial  oil 
as  formed  by  a  natural  process.  Messrs.  Schimmel  have  shown 
that  in  good-  samples  of  oil,  such  as  the  Oheong  Loong  and  Tan 
Loong  brands,  we  may  expect  to  find  from  6  to  8  per  cent,  of 
soft  distillation  residue,  and  in  adulterated  oils  from  20  to  30  or 
even  40  per  cent,  of  a  hard  residue,  indicating  adulteration  with 
colophony.  E.  Hirschsohn  {Pharm,  Zeitsch.  /.  Eu88.,  1890)  has 
proposed  the  following  simple  test  for  the  oil : — If  to  a  solution 
of  cassia  oil  in  70  per  cent.,  alcohol  in  the  proportion  of  1  :  3  is 
added,  drop  by  drop,  to  half  its  volume,  a  solution  (saturated  at 
the  temperature  of  the  room)  of  lead  acetate  in  alcohol  of  the 
same  strength,  it  should  show  no  precipitate,  otherwise  colophony 
or  a  similar  resin  is  present.  For  further  information  on  the 
adulteration  of  this  oil,  the  reader  is  referred  to  the  Berichte  von 
Schimmel  8f  Co.,  Oct.  1890. 

Commerce. — The  annual  imports  of  Chinese  cassia  range  from 
about  15  to  20  thousand  cwts.  in  alternate  years.  The  greater 
part  of  it  is  shipped  from  Hong-Kong  to  Bombay,  some  goes  to 
Calcutta,  and  a  very  small  quantity  to  Madras.  The  following 
tables  show  the  imports  and  re-exports  for  1884-85  :— 
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Imports. 


wStp/r^.    Q-««^- 

Valse. 

Country  from 
whiob  imported. 

Quantity. 

Value. 

Bombay 

B€Dgal   .....f... 

Cwts. 

12,308 

2,226 

236 

Rs. 

2,01,944 

41,460 

4,940 

Aden   .••... i*t... 

Cwts. 

13,657 
1,212 

fis. 
3 

China  •••••..••... 

2.24,805 
23,536 

Madras  t*t...... 

Straits 

Total 

Total 

14,769 

2,48,344 

14,769 

2,48.344 

Re-exports, 


Presidency  from 
which  exported. 

Quantity. 

Value. 

Country  to 
which  exported. 

Quantity. 

Value. 

Bombay......... 

Cwts. 

4,676 
13 

4 

Rs. 

81,114 

225 

55 

Persia 

Arabia... ......... 

Cwts. 

2,786 
980 
715 
212 

Rs. 

48,826 
17,051 
11956 

Bengnl 

Sind 

Turkey  in  Asia 
Other  countries 

Total 

3,561 

Total 

4,692 

81,394 

4,692 

81,394 

— (Dictionarij  of  Econ.  Prod,  India,  Vol.  II.,  p.  323.) 

Chinese  cassia  fetches  in  Bombay  from  3^  to  4  annas  the 
pound.  Malabar  cassia  about  Es.  5  for  the  maund  of  37^  lbs. 
Chinese  oil  sells  for  about  Rs.  2^  per  catty. 

Taj  or  Kalfah,  Indian  cassia  or  cinnamon,  is  chiefly  the 
product  of  C.  TamaUy  and  C,  iner%  and  nitidum,  considered 
by  some  botanists  to  be  only  coarse  forms  of  0.  zeylanlcum, 
Breyn.  C.  Ta)nala  is  a  native  of  the  tropical  and  subtropical 
Himalaya  from  the  Indus  to  Bhotan,  and  supplies  the  Taj 
of  the  N.-W.  Provinces,  Punjab  and  Bengal,  whilst  C.  iners 
and  nitidum  supply  Southern  and  Western  India.  The  bark  of 
these  trees  occurs  in  flat  or  slightly  quilled  pieces,  is  thicker 
than  the  Chinese  bark  and  of  a  deeper  colour  ;  it  has  a  strong 
cinnamon  odour  and  taste,  but  is  deficient  in  sweetness.  It  is 
now  often  sent  into  the  market,  tied  up  in  bundles,  to  imitate 
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CThina  cassia,  the  outer  layer  of  the  bark  having  been  to  a  great 
extent  removed  ;  this  is  probably  prepared  for  cxpoi'tation  as 
cassia  lignea.  Some  trees  of  cassia  lignea  are  cultivated  by  the 
Madras  Forest  Department  in  the  Wynaad,  Indian  cassia  may 
readily  be  distinguished  from  the  China  bark  by  its  yielding 
a  glairy  mucilage  when  infused  in  cold  water,  which  gives 
a  ropy  precipitate  with  corrosive  sublimate  and  neutral  acetate 
of  lead,  but  not  with  alcohol. 

No  oil  is  distilled  from  these  barks  in  India. 

Tajpat  or  Tamalpatra,  and  in  Southern  India  only 
Xalisha-pattiriy  is  the  leaf  of  the  species  of  Cinnamomum, 
already  mentioned  as  yielding  Taj  or  Indian  cinnamon.  The 
drug  is  the  Tamdli  of  the  Rdja  Nirghwita,  and  is  considered  to 
be  hot  and  light,  and  useful  for  the  expulsion  of  phlegmatic 
and  rheumatic  humors;  it  is  prescribed  in  flatidence  and 
dyspepsia. 

Cinnamon  leaves  are  the  Sdzqf-i'Hindi  of  the  Indian 
Mahometans,  and  are  much  used  both  as  a  condiment  and 
medicine  in  India.  The  author  of  the  Makhzan  describes  them 
as  yellowish,  coriaceous,  ovate-lanceolate  leaves,^  with  five  nerves 
extending  from  the  base  to  the  apex,  and  says  that  they  are 
produced  by  a  large  tree. growing  in  the  mountains  of  Sylhet, 
the  bark  of  which  is  used  as  cassia.  He  considers  them  to  be 
carminative,  stimulant,  diuretic,  diaphoretic,  lactagogue  and 
deobstruent. 

Description. — The  leaves  vary  a  good  deal  in  size,  the 
largest  are  6  inches  long  or  more,  and  1^  inch  broad,  oblong, 
obtuse-pointed,  entire,  with  three  principal  nerves  and  two 
smaller  ones  which  are  sometimes  quite  marginal ;  the  venation 
between  these  nerves,  which  run  from  base  to  apex  of  the  leaf, 
is  finely  reticulated.  The  leaves  are  of  an  olive-green  colour, 
the  upper  surface  is  polished.  They  have  a  pleasant  odour  like 
a  mixture  of  cloves  and  cinnamon.  Value,  Re.  Ij  per  37^  lbs. 
According  to  Professor  E.Schmidt  {Chem.  Zeit.,  Sept.  26, 1891, 
p.  1376),  the  essential  oil  of  cinnamon  leaves  consists  of  almost 
pure  eugenol,  with  a  little  terpene  and  cinnamic  aldehyde, 
ni.— 27 
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while  the  oil  from  the  root  also  contains  engenol  and  terpene^ 
together  with  much  safrol  and  benzaldehyde.  Both  of  these 
oils,  therefore,  differ  from  the  essential  oil  from  the  bark^  which 
consists  of  cinnamic  aldehyde  and  terpene. 

K^la  Ndgkesar. — Under  this  name  the  immature  fruit 
of  the  trees  yielding  casda  is  imported  into  Bombay  from  China 
and  Southern  India. 

Kali  N&gkesar  (known  in  Europe  as  cassia  buds)  consists  of 
a  small  brown  mucronate  berry,  the  size  of  a  grain  of  millet, 
enclosed  in  a  Bipartite  calyx  half  an  inch  long,  which  is  articu- 
lated to  a  slender  pedicel ;  the  calyx  and  pedicel  are  of  the  dark- 
brown  colour  of  the  clove,  and  have  a  strong  cinnamon  odour 
and  taste.  The  properties  of  the  spice  would  appear  to  be  the 
same  as  those  of  cinnamon.  Two  kinds  are  found  in  the  Bombay 
market,  Chinese  and  Malabar  ;  they  are  used  as  a  spice  by  the 
Mahometans.  Mohideen  SherifE  says  that  the  native  druggists 
in  Madras  substitute  cassia  buds  for  Nogkesar^ke-phul,  the 
flowers  of  Mesua  ferrea  and  Ochrocaiyua  hngifolim ;  the  latter 
drugs  being  never  met  with  in  the  bazars.  For  an  account  of 
the  use  of  the  Chinese  buds  as  a  spice  in  Europe  from  tbel44h 
century  up  to  the  present  time,  see  Pharmacographiaj  2nd  Ed., 
p.  533.     Hamburg  in  1876  imported  1,324  cwts.  \^0p.  cit.) 

Pishin-puttai  (Gum-bark),  Several  mucilaginous  barks 
are  sold  and  used  under  this  name  in  Southern  India.  Mohideen 
SherifE  refers  the  Madras  drug  to  Tetranthera  Boxhurghii  (see 
next  article).  A  specimen  supplied  by  Dr,  Mootoosawmy  from 
Tanjore  had  a  very  pleasant  and  lasting  aroma,  and  appeared  to 
belong!  to  an  arboreous  cinnamon.  It  is  used  for  its  muci- 
laginous and  demulcent  properties  in  medicine,  and  also  by 
Mahomedan  perfumers  for  making  incense  or  flavouring-sticks 
("Samburany-vathe")  from  the  powdered  bark.  We  have 
also  received  three  other  drugs  of  this  name  from  Travanoore. 
One  was  a  thick  red  fibrous  bark  like  that  of  a  Lits^Ba,  and  was 
an  article  of  trade  among  sugar  and  jagary  makers  on  the 
Western  Coast.  The  second  was  a  lighter  coloured  bark  and 
quite  free  from  odour  and  twte;  this  was  recognised  98  Kyditk 
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ealyeina.  The  tUrd  sample  was  sent  by  the  Conserrator  of 
Forests  for  Travancore,  who  supposed  it  to  be  from  a  species  of 
Cordia.  It  was  light  coloured,  very  fibrous  and  free  from  odour 
and  taste,  and  is  used  in  native  medicine  in  the  State  under  its 
Malyalim  name  avi-tholi.  Mucilaginous  barks  are  largely  em- 
ployed in  India  by  arrack  makers  in  regulating  the  fermentation 
of  toddy  and  precipitating  albuminous  matters. 

The  Tanjore  piakin-puttai  gave  no  reaction  indicating  the 
presence  of  an  alkaloid,  but  the  red  bark  from  Travancore  gave 
marked  reactions  for  laurotetanine, 

LITS^A  SEBIFERA,  Pers. 

Fig.—Bot.  Beg.,  t.  893  ;  Baxb.  Cor.  PI.  tt.,  t.  147.  Syn. : 
Tetranthera  laurifolia,  Jacq. 

Hab. — Throughout  the  hotter  parts  of  India.     The  bark. 

Vernacular. — Maida-lakri  (Hind.),  Mushaipp^-yetti,  Maida- 
lakti  (Tarn.),  Naiamamidi,  M6da  {Tel.),  Eukur-chita  {Beng.)^ 
M&la-lakadi  {Mar,),  Maeda-lakari  {Gfuz.). 

History,  Uses,  &C. — We  have  been  unable  to  trace 
the  history  of  the  use  of  this  bark  as  a  medicine.  It  is  one  of 
the  best  known  and  most  popular  of  native  drugs,  being  used 
internally,  on  account  of  its  demulcent  properties,  in  diarrhoea 
and  dysentery,  and  externally  as  an  emollient  application  to 
bruises,  &c.  Maida*lakri,  as  far  as  we  know,  is  not  men- 
tioned by  Sanskrit  writers,  but  from  the  vernacular  names  it 
would  appear  to  be  used  as  a  substitute  for  the  Meda  of  the 
ancient  Hindu  physicians,  one  of  the  Ashtamrga,  and  unknown 
to  the  modern  Hindus.  In  Bengal  Asvagandha  ia  uaei.  In 
Mahometan  works  it  is  briefly  noticed  under  the  names  of 
Maghath-i'Hindi  and  Kilz.  The  author  of  the  Makhzan-el" 
Advoiya  states  that  it  has  the  same  essential  properties  as 
Maghath,  being  resolvent,  astringent,  and  a  nervine  tonic  useful 
in  paralysis.  It  would  appear  then  to  have  been  adopted  by 
Mahometan  physicians  in  India  as  a  substitute  for  an  Arabian 
drug  called  Maghath,  the  botanical  source  of  which  is  uncertain. 
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L.  aebi/era  is  called  Miri  by  the  Maratha  peasantry,  from  the 
resemblance  of  its  globular  fruit  to  a  com  of  black  pepper* 
The  seed  is  oily  and  yields  a  solid  white  fat.  The  leaves  have 
a  pleasant  odour  of  cinnamon. 

Description.— The  bark  varies  in  thickness  from  ^  to 
T^if)  of  an  inch ;  externally  it  has  several  layers  of  whitish, 
scabrous,  corky  tissue,  the  remaining  portion  is  of  a  chocolate 
brown  colour.  The  odour  is  feebly  balsamic ;  when  placed  in 
water  it  affords  a  large  quantity  of  bland  mucilage,  having  a 
faint  agreeable  aroma.  If  the  bark  is  old,  the  aroma  disappears, 
but  the  mucilaginous  qualities  remain  unimpaired. 

The  parenchyma,  which  is  chiefly  composed  of  mucilage  cells, 
contains  abundance  of  reddish-brown  colouring  matter.  There 
is  a  zone  of  stony  cells,  but  no  distinctive  characteristics. 

Chemical  composition, — This  bark,  an  authentic  specimen  of 
which  was  supplied  by  Mr.  HoUingsworth  of  the  Madras  Medi» 
cal  College,  gave,  on  an  air-dried  sample,  4*6  per  cent,  of  ash, 
and  14*2  per  cent,  of  alcoholic  extract,  affording  very  strong 
reactions  with  alkaloidal  tests.  On  separating  the  alkaloid  it 
was  found  to  agree  with  the  characters  of  Laurotetanine^  an 
alkaloid  which  has  been  discovered  by  M.  Greshoff  in  three 
species  of  LitsaBa  in  Java,  and  in  several  other  plants  of 
the  natural  order  Laurineae.  Laurotetanine  is  crystalline,  and 
has  a  strong  tetanic  action  on  animals ;  it  is  sparingly  soluble 
in  ether,  more  readily  in  chloroform.  It  is  precipitated 
by  sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  potash  or  soda,  and  is  precipitated 
by  the  usual  alkaloidal  reagents.  It  gives  a  dark  indigo-blue 
coloration  with  Erdmann's  reagent,  a  pale  rose-red  with  pure 
sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  A 
base,  which  seems  to  be  identical  with  laurotetanine,  is  also 
found  in  the  varieties  of  Tetranthera,  Notophcebe,  Aperula, 
Actinodaphne  and  Illigera  pulchra.  It  is  also  possible  that 
Laurotetanine  is  the  alkaloid  discovered  in  1886  by  Eijkman 
in  Eaasia  squarrosa,  Z.  et  M.  {Meded.  uit  S' Lands  Plantentuin, 
vii.,  p.  77-101.) 
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Commerce, — The  bark  is  largely  collected  in  the  Central 
ProYinces,  and  comes  to  market  in  large  half  quills  from  one 
to  two  feet  in  length  and  two  to  three  inches  in  diameter.  As 
met  with  in  the  retail  shops,  it  is  generally  broken  into  small 
pieces  a  few  inches  in  length.  Value,  Es.  6  per  maund  of 
41  pounds. 

Lfitsaea  StOCksii,  Hook,/,,  in  Marathi  Ptw,  is  a  tree  of 
the  hilly  districts  of  the  Concan  and  Canara ;  when  in  fruit 
its  scarlet  berries  make  it  a  conspicuous  object.  A  cold  infusion 
of  the  leaves  is  mucilaginous,  and  is  used  in  irritation  of  the 
"bladder  and  urethra.  The  oil  of  the  seeds,  Piaa-taila,  is  used 
as  an  application  to  sprains  and  itch. 

Description. — Leaves  4  to  6  inches,  penninerved,  coria- 
ceous, oblong-lanceolate  or  oblanceolate,  rarely  obovoid  acute 
or  acuminate,  glaucous  beneath,  greenish  above  with  impressed 
nerves,  petiole  i  to  i  inch.  Berries  apiculate,  scarlet,  about 
the  size  and  shape  of  a  small  acorn,  pulp  yellow,  seed  brown, 
polished,  oblong,  testa  thin,  brittle ;  kernel  oily,  white,  the  cut 
surface  turning  red  on  exposure  to  the  air ;  taste  aromatic, 
pungent  like  cubebs ;  the  expressed  oil  solidifies  into  a  white 
solid  fat;  as  prepared  by  the  natives  it  has  a  reddish  colour, 
due  to  admixture  of  resinous  matter.  The  bark  and  leaves  are 
mucilaginous  and  not  aromatic. 

Chemical  composition, — The  dried  and  powdered  red  fruits  of 
this  tree  yielded  to  ether  31*6  per  cent,  of  extract  consisting 
mainly  of  crystalline  fats.  Petroleum  ether  separated  this 
extract  into  a  soluble  fatty  portion,  and  an  insoluble  neutral 
reddish  resin.  The  petroleum  ether  solution  left  on  eva- 
poration some  fatty  acids  melting  at  39*^  and  solidifying 
at  36**,  but  which,  on  crystillization  from  boiling  alcohol 
and  pressure  between  filtering  paper,  afforded  some  purely 
white  crystals  melting  at  42*5.  The  fatty  acids  would 
appear  to  consist  of  lauric  acid  with  a  small  admixture  of 
oleic  acid. 

The  resin  in  the  fruits  was  associated  with  a  volatile  oil  to 
"which   the   fragrance  is   due.     The   alkaloid  detected  in  the 
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ipirituous  and  the  watery  extracts  of  the  drug  had  the  i^iettont 
ol  laurofetanine.  The  dried  fruits  left  after  ignition  4*77  per 
cent,  of  mineral  matter. 

LAURUS  NOBILIS,  Lim. 

Fig. — Bentl.  and  Trim.,  t.  221.  Laurel  Bay  (Ung.), 
Laurier  (Fr.). 

Hab. — Southern  Europe.    The  berries. 

Vernacular, — Hab-el-ghar  {Ind.  Bazars), 

History,  Uses,  &C. — Bay  berries  were  introduced  into 
India  by  the  Mahometans,  and  are  still  kept  by  their  druggists 
in  all  the  larger  towns.  The  Bay  or  Noble  laurel  is  the  Daphne 
(da^v};)  of  Dioscorides,  which  he  describes  as  hot,  demulcent, 
astringent  and  stomachic,  and  recommends  the  berries  in  4>fftatt 
and  chest  affections,  and  as  a  stimulant  adjunct  to  wine  and 
ointments.  This  shrub  was  held  in  great  esteem  by  the 
ancients,  who  relate  that  the  nymph  Daphne,  when  pursued  by 
Apollo,  and  on  the  point  of  being  overtaken  by  the  god,  prayed 
for  aid,  and  was  changed  into  a  Bay  tree.  Prof.  Max  Miiller 
compares  this  Greek  myth  to  the  Vedic  myth  of  Urvasi  and 
Pururavas.  The  Bay  was  also  used  in  conjuration  ;  the  young 
girl,  who  had  been  forsaken  in  the  second  idyl  of  Theocritus, 
says: — 

Afk<l)ts  tfA*  dviaa'€V.     cy«  d'  tirl  AcX<^id«  do^yoy 
A7^a>.     x'  »s  avrh  Xcucct  fuya,  KOKWvpiO'aa'a, 
Kfi^airivai  &4^rtt  Kovbi  tmo^hv  ubofia  avras, 
OCrti  Toi  Ka\  AcX<^if  cVi  <l>\oy\  aapK*  dfiaOvvoi, 

The  priestesses  of  Apollo  consulted  the  tree  and  ate  of  its 
leaves  before  delivering  the  oracles  at  Delphi.  Hesiod  tells  us 
that  the  muses  held  branches  of  it  in  their  hands,  and  poets 
are  still  nominally  crowned  with  a  laurel  wreath.  It  was  also 
an  emblem  of  victory,  and  was  used  by  the  Romans  in  many  of 
their  ceremonies. 

Oil  of  Bay  berries,  the  ^o<^vAcuov  of  Dioscorides,  is  stiU  used 
in  Southern  Europe  as  a  nervine  stimulant.  A  medicinal  oil  is 
also  prepared  with  the  leaves  and  olive  oil,  which  is  n^uoh  used 
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in  tlie  south  of  France.  The  leaves  are  also  considered  to  be 
lebrifuge^  and  are  used  in  all  European  countries  for  iiavouring^ 
pastrj.  In  America  the  dry  leaves  are  largely  distilled  for 
the  essential  oil,  which  is  used  for  the  preparation  of  Bay 
Rum,  a  favorite  hair- wash,  the  disinfectant  action  of  which 
is  due  to  the  eugenol  contained  in  Bay  oil.  Bayberry  oil 
or  expressed  laurel  oil  is  obtained  from  both  the  fresh  and 
dried  berries.  The  fresh  berries  are  bruised,  boiled  in  water, 
and  pressed  in  a  sack.  The  expressed  oil  is  then  mixed  with 
ihe  decoction,  and  when  cold  the  oil  is  found  floating  on  the 
surface.  Dried  berries  are  first  exposed  to  steam,  and  then 
subjected  to  pressure  between  heated  metallic  plates.  The  oil 
has  a  butyraceous  consistence,  and  granular  appearance.  Its 
colour  is  greenish,  taste  bitter  and  aromatic,  with  an  odour  like 
that  of  the  berries.  It  melts  at  86^—95°  F.  It  is  wholly  soluble 
in  ether,  but  alcohol  only  dissolves  green  colouring  matter  and 
the  volatile  oil.  The  solubility  in  ether  affords  a  test  of  its 
purity ;  if  admixed  with  lard,  the  ethereal  solution  is  turbid  and 
xnilky,     (Brannt,) 

Description. — Bay  berries  are  oval  or  subglobular 
drupes  about  J  to  i  an  inch  long.  When  dry,  they  are  greenish- 
black  or  blackish-brown,  slightly  wrinkled,  and  fragile,  the 
integuments,  including  the  reddish-brown  endocarp,  being  thin 
and  brittle.  The  loose  oval  seed  is  easily  separated  into  the 
two  plano-convex  brownish  cotyledons,  which  have  an  aromatic, 
oily,  and  bitter  taste. 

Chemical  composition. — The  leaves  and  fruit  contain  a  volatile 
oil.  The  volatile  oil  of  Bay  berries  is  pale  yellow,  sp.  gr. 
0*91,  it  congeals  at  a  low  temperature,  contains  oxygen, 
and  is  easily  soluble  in  alcohol ;  it  contains  hydrocarbons, 
C»oH'«,  boiling  at  17P  C.  and  250®  C,  and  four  oxygenated 
constituents  (Staub).  Gladstone  (1863)  had  found  eugenol, 
while  Bias  (1865)  could  not  detect  this,  but  proved  the 
presence  of  a  little  lauric  acid.  Bley  (1834)  obtained 
from  old  berries  '22  per  cent,  of  volatile  oil.  The  seeds 
eontain,    according  to  Bonastve  (1824),   about  20  p^  cent. 
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of  fat,  2  per  cent,  of  volatile  oU,  and  1-5  per  cent,  of 
resin.  The  expressed  fat  was  analysed  by  A.  Staub  (1879), 
who  determined,  besides  volatile  oil  and  chlorophyll,  the 
presence  of  a  little  acetic  acid  and  the  glycerides  of  oleic, 
linoleic,  lauric,  myristic,  palmitic,  and  stearic  acids.  Laurie  cand^ 
C'*^H''*0*,  discovered  by  Marsson  (1842),  has  been  found  in 
many  vegetable  and  a  few  animal  fats ;  it  melts  at  43-5®  C,  and 
volatilizes  with  the  vapours  of  boiling  water  (Goergey,  1848). 
Schmidt  and  Roemer  found  little  free  acid  in  the  freshly- 
expressed  oil,  but  the  fruit  contained  2  to  3  per  cent,  of  fatty 
acids.     (National  Disp, ) 

CaSSytha  filiformis,  Linn,,  Rheede,  Eort.  Mai  vii., 
t,  44 ;  A'kasvel  {Mar.),  Amarbeli  (Hind,),  A'kisavalli (8an8,),iB 
a  common  parasite  on  bushes  ;  it  consists  of  a  tangled  mass  of 
tough  dark- green  stems,  branched,  marked  longitudinally  with 
delicate  pale  green  lines,  the  largest  are  the  size  of  a  crow-quill; 
the  branches  are  provided  with  small  round  suckers,  like  those 
of  the  common  dodder.  Sections  of  the  stem  show  a  strong 
fibro-vascular  layer  and  loose  central  pith.  The  fruit  is 
globular,  of  the  size  of  a  pea,  and  surmounted  by  the  remains 
of  the  sepals;  on  removing  the  outer  envelope,  which  is  tough, 
an  inner  envelope  is  exposed,  which  consists  of  two  layers,  the 
outer  cartilaginous,  the  inner  fleshy  and  lined  with  white 
hairs,  each  containing  a  delicate  spiral  filament;  within  this 
central  cavity  is  a  third  delicate  membranous  envelope  covered 
with  hairs,  of  a  similar  description,  and  containing  the  ovule. 
The  whole  plant  is  \ised  in  native  practice  as  an  altera- 
tive in  bilious  affections  and  for  piles.  In  Southern  Africa 
it  is  said  to  be  used  for  washing  the  head,  destroying 
vermin,  and  making  the  hair  grow.  In  Senegambia  it  is 
employed  in  urethritis,  and  in  Cochin-China  as  an  anti- 
syphilitic. 

Chemical  composition. — M.  Greshoff  has  detected  an  alkaloid 
in  this  plant,  having  the  following  colour  reactions :  sulphuric 
acid  faint  red,  Erdmann's  reagent  (sulphuric  acid  mixed 
with    a    little    nitric    acid)    blue,    nitric     acid     red-brown. 
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Frohde's  reagent  dirty  blue.  Dr.  GreshofE  believes  that  on 
a  closer  investigation  of  this  alkaloid,  it  will  be  found  to 
be  identical  with  laurotetanine  jdescribed  under  Lihcsa 
sebi/era, 

THYMELiEACE^. 
AQUILARIA  AGALLOCHA,  Borb, 

Fig. — Hoxb.  8f   Coleb.   in    Tram,  Linn.  Soc.   xxi,y   t.   21  ; 
Boyle  III.,  t.S6,/.  1. 

Hab. — Eastern  Himalaya,  Bhotan,  Assam,    Khasia  Mts., 
Silhet  and  Tippera  Hills,  Martaban  Hills. 

AQUILARIA  MALACCENSIS,  Lamk. 

Fig. — Lamk.  III.,  U  356 ;  Cav.  Diss,  tii.,  t,  224 ;  Humph. 
Amb,  iV.,  t.  10. 

Hab. — Malacca,    Malay    Islands.    Eagle    or  Aloe  wood 
(Eng.),  Bois  de  Calambac  (Fr.). 

Vernacular. — Agar,  xVgaru  {Indian  Bazars). 

History,  Uses,  &C. — The  use  of  this  precious  wood  as 
a  perfume  and  medicine  is  of  great  antiquity.  Together  with 
mjrrrh,  cassia,  and  other  products  of  the  East,  it  is  mentioned 
iu  the  sacred  writings  of  the  Jews  {Nion.  24,  6  ;  Psalm.  45,8  ; 
Prov,  7, 1 7 ;  Can  fie.  4, 14)  under  the  name  of  Ahalot  or  Ahalim. 
It  is  the  aydWoxov  of  the  ancient  Greeks,  which  is  described  by 
Dioscorides  as  a  wood  brought  from  India  and  Arabia.  Later 
^ters,  from  Aetius'  time,  call  it  ^uXaXorf  or  '*aloe  wood,''  the 
name  by  which  it  is  still  known  in  Europe.  The  same  sub- 
stance is  the  Agaru  of  the  Hindus,  the  Garu  of  the  Malays,  and 
the  Chin-heang  of  the  Chinese.  In  Sanskrit  medical  works  it 
bears  the  synonyms  of  Rijarha  *' worthy  of  a  prince,''  Visva- 
rupa  ''taking  all  forms,"  Krimi-ja  "produced  by  worms," 
Krimi-jagdha,  Anarya-ja  **  produced  in  a  non-Aryan  coimtry," 
Kanaka  "golden,"  Kaliya  "  black,"  &c.,  and  is  described  as  hot, 
ni.--28 
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light,  and  cholagogue ;  removing  diseases  of  the  ear,  nose  and 
eyes.  In  native  practice  Agar  is  used  aa  a  deobstruent,  stimu- 
lant, carminative,  and  tonic ;  it  is  said  to  relieve  the  pain  in 
gout,  and  to  check  vomiting.  Susruta  directs  Aguru,  Guggula,* 
Sarjarasa,  t  Vacha,  J  white  mustard,  Nim  leaves  and  salt  to 
be  made  into  a  paste  with  ghi  to  form  an  anodyne  fumigation 
for  surgical  wounds,  called  in  Sanskrit  Vedanarakshoghnair' 
dhupaih.  As  aloe  wood  bears  the  Sanskrit  name  of  Anarya-ja, 
it  is  probable  that  it  was  used  by  the  aborigines  of  Eastern  Asia 
before  it  became  known  to  the  Hindus,  but  that  at  a  very 
early  date  it  was  carried  overland  to  Central  Asia  and  Persia, 
and  from  thence  reached  Arabia  and  Europe. 

The  early  Arab  travellers  appear  to  have  collected  a  good 
deal  of  information  concerning  the  commerce  and  sources  of 
supply  of  the  wood. 

Tohanna-bin-Serapion  mentions  four  kinds,  Hindis  Mandaii, 
Sinfi  and  Kamdri,  and  Ibn  Sina  in  the  10th  century  has 
the  following  account  of  it : — "  The  best  is  called  Mandaii  from 
the  more  central  parts  of  India ;  next  is  the  Indian  Jor  Hill 
aloe  wood,  which  has  the  advantage  over  Mandaii  of  preserving 
clothes  from  lice.  Some  say  that  Mandaii  and  Indian  aloe 
wood  are  the  same.  One  of  the  best  kinds  is  Samanduri 
from  Sofala  in  India ;  again  there  is  the  Kamdri  and  the 
Samfi  from  the  same  parts,  and  there  is  Kdkuli,  and  Kismuri 
which  is  moist  and  sweet;  and  the  worst  kinds  are  JETaidi, 
Kamtdi,  Mabaidi,  Laicathi,  or  Rabatdthi.  Mandaii  is  the 
best ;  then  Samanddri,  of  a  grey  colour,  fat  and  oily,  heavy, 
without  any  white  streaks,  and  which  burns  slowly.  Some 
consider  black  aloe  wood  better  than  grey,  and  the  best  black  is 
the  Kamdri,  without  white  streaks,  fat  and  oily,  which  bums 
slowly.  In  short,  the  best  aloe  wood  is  black,  hard,  and  heavy, 
sinks  in  water,  is  not  fibrous  when  powdered  ;  that  which  does 
not  sink  is  bad.  The  tree  is  said  to  be  buried  to  promote  the 
formation  of  aloe  wood."    The  Arabian  travellers  give  much  the 

•  Resin  of  Boswellia  serrata. 
t  Resm  of  Shorea  robusta. 
X  Acorut  Calamus. 
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same  names  to  different  kinds  of  the  wood.  Ibn  Batuta  speaks 
of  Slam4ri  as  soft,  like  wax.  Abu  Zaid  calls  it  Kamaruni,  and 
says  it  is  the  best  kind.  Abulf eda  states  that  it  comes  from  the 
Kamardn  Mountains.  Kakuli  is  said  to  derive  its  name  from 
Kakaleh  in  Java.  The  epithets  Mdwardi,  Saimuri  and  Jdwi 
are  also  applied  by  some  writers  to  aloe  wood.  As  regards  the 
identification  of  these  localities,  we  would  remark  that  Samfi  is 
probably  derived  from  Champa,  a  province  in  Cambodia  ; 
Mandali,  from  Mount  Mandar  or  Mandal,  south  of  the  modern 
town  of  Bhagalpur  in  Bengal ;  Kamari  or  Kamaruni,  from 
Kamarun,  the  Arab  name  for  Cape  Coraorin  ;  Saimuri,  from 
Saimur  or  Samar,  an  island  in  the  Eastern  Archipelago  ;  Halai 
may  possibly  be  derived  from  the  Ilala  Mountains  between  Sind 
and  Beluchistan,  as  Abu  Zaid  says  that  the  best  aloe  wood  is 
brought  for  sale  by  Multanis. 

Haji  Zein-el-Attar  (1368)  calls  aloe  wood  Ood-el-juj,  and  in 
Persian,  Ood  and  Balanjuj.  After  translating  Ibn  Sina's 
article  on  Ood,  he  gives  his  own  opinion  in  the  following  terms  : 
*'  The  author  of  this  work  [Ikhtiamt-i-badiaa)  says  the  best  is 
called  Kalambak  (vXJ/),  and  comes  from  the  port  of  Jena,  which 
ifl  ten  days'  sail  from  Java;  it  is  sold  for  its  weight  in  gold ;  you 
would  think  it  odourless,  but  when  warmed  in  the  hand  it  has  a 
very  sweet  persistent  odour ;  when  burnt,  the  odour  is  uniformly 
sweet  until  the  wood  is  consumed.  Next  is  Mandali  and 
Samand&n,  both  from  Sofala  in  India,  the  best  of  these  is  of  a 
golden  colour  and  heavy.  Kakuli  is  like  the  Indian,  and  is 
generally  in  large  pieces,  marked  with  black  and  yellow  lines  ; 
then  there  is  Kamari,  golden-brown,  without  white  streaks,  it 
comes  from  Kamanln  and  Sofala ;  then  Samfi,  from  Samp, 
it  is  very  hard  and  sweet ;  then  Sak&li  and  Afasi,  a  moist 
kind  from  China ;  then  Mantai,  Randi,  Halai,  and  Lanfi^  all 
of  about  equal  value.  And  in  Manta  there  is  a  tribe  who  call 
the  wood  Ashbah,  and  it  is  of  two  kinds :  one  of  these  is  in 
large  pieces  weighing  from  5  to  50  maunds,  without  much 
odour,  and  used  for  making  combs,  knife  handles,  &c. 

Mir  Muhammad  Husain  (1770;  writes: — "Ood,    in  Hindi 
Agar,  is  the  wood  of  a  tree  which  grows  in  the  Jaintiya  hills 
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near  Sylhet,  a  dependency  of  the  Sdbah  of  Bengal,  situated 
towards  the  north-east  of  Bengal  Proper.  The  tree  is  also  found 
in  the  islands  to  the  south  of  Bengal,  situated  north  of  the 
Equator,  and  in  the  Chatian  islands  belonging  to  the  town  of 
Nawaka,  near  the  boundaries  of  China.  The  tree  is  very  large, 
the  stem  and  branches  generally  crooked,  the  wood  soft.  From 
the  wood  are  manufactured  walking  sticks,  cups,  and  other 
vessels ;  it  is  liable  to  decay,  and  the  diseased  part  then 
becomes  infiltrated  with  an  odoriferous  secretion.  In  order  to 
expedite  this  change  it  is  often  buried  in  wet  ground.  Parts 
which  have  undergone  the  change  above  mentioned  become  oily, 
heavy,  and  black.  They  are  cut  out  and  tested  by  being  thrown 
into  water ;  those  which  sink  are  called  Oharki^  those  which, 
partly  sink  ^im  G/iarki,  or  Samdleh-i-aala,  and  those  which 
float  Sam&leh  ;  the  last  kind  is  much  the  most  common.  Gharki 
is  of  a  black  colour,  and  the  other  qualities  dark  and  L'ght- 
brown." 

The  best  kind  for  medicinal  use  is  Gharki  Ood  from  Sylhet ; 
it  should  be  bitter,  odoriferous,  oily  and  a  little  astringent ; 
other  kinds  are  considered  inferior.  In  most  receipts  raw  Ood 
(Ood-i-kham)  is  enjoined  to  be  used  to  prevent  the  use  of  wood 
from  which  the  oil  has  been  abstracted  by  crushing  and  mace- 
ration in  water,  or  by  crushing  and  admixture  with  almonds, 
which  are  afterwards  expressed.*  This  precaution  is  the  more 
necessary  as  Ood  shavings  are  an  article  of  commerce  in  India 
under  the  name  of  Ohura  agar ;  they  are  often  adulterated  with 
chips  of  Sandalwood,  or  Taggar,  an  odoriferous  wood,  common 
in  India. 

Rumphius  describes  two  kinds  of  true,  and  two  of  false,  aloe 
wood ;  the  first  kind  of  true  aloe  wood,  he  says,  is  called  Kilam 
or  Ho-Kilam  by  the  Chinese,  and  Calambac  by  the  Malays,  and 
is  produced  by  a  tree  growing  in  the  provinces  of  Champa  and 
Coinam,  and  in  Cochin- China.  This  tree  has  been,  described  by 
Loureiro  under  the  name  of  Aloexylon  Agalhchum.  The  second 
kind,  called  Garo^  is  the  product  of  Aquilaria  maidccensis,  Lamk., 
*  Nicolaus  Myrepsicus  prescribes  Agallochum  crudwm. 
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which  he  figures.  This  is  the  Chin-heang  of  the  Pun-tsaou- 
kang-muh  or  great  Chinese  Herbal.  (See  Hanbury  Science 
PaperSy  p.  263. )  His  two  kinds  of  false  aloe  wood  he  attributes 
to  Michelia  Champaca  and  Exccecaria  Agallocha. 

Roxburgh  and  other  botanists  have  examined  the  Aquilaria 
in  Sylhet,  and  recently  an  Aquilaria  has  been  ascertained  to  be 
the  tree  which  produces  aloe  wood  in  the  islands  of  the  Mergui 
Archipelago.  Gamble  says  that  '^  Akyau  (the  Burmese  name 
for  aloe  wood)  is  the  most  important  produce  of  the  forests  of 
South  Tenasserim  and  the  Mergui  Archipelago.  It  is  found  in 
fragments  of  various  shapes  and  sizes  in  the  centre  of  the  tree, 
and  usually,  if  not  always,  where  some  former  injury  has  been 
received." 

Aloe  wood  is  used  throughout  the  East  as  an  incense  and  as 
a  perfume,  and  was  formerly  used  as  a  medicine  in  Europe 
for  the  same  diseases  for  which  it  is  still  prescribed  in 
India. 

Collection. — In  Sylhet,  the  collection  of  aloe  wood  is  a  preca- 
rious and  tedious  business ;  those  engaged  in  it  proceed  some 
days'  journey  into  the  hilly  districts,  where  they  fell  any  trees 
they  may  find,  young  or  old,  and  then,  on  the  spot,  search  them 
for  the  Agary  as  the  valued  wood  is  called.  This  is  done  by 
chopping  off  the  bark,  and  into  the  wood,  until  they  observe  dark 
coloured  veins,  indicating  the  proximity  of  wood  of  valuable 
quality,  which  generally  extends  but  a  short  distance  from  the 
centre  of  a  trunk  or  branch.  In  this  manner  a  whole  tree  is 
searched  through,  the  collectors  carrying  away  only  such  pieces 
as  are  rich  in  odoriferous  resinous  matter.  In  some  districts  it 
is  customary  to  facilitate  the  extraction  of  the  resinous  wood  by 
burying  portions  of  the  tree  in  moist  ground,  or  by  allowing 
the  entire  tree  to  remain  a  length  of  time  after  it  is  cut  down, 
the  effect  of  which  is  to  cause  decay  in  the  non-resinous  wood, 
and  thus  render  it  easily  removable  by  an  iron  instrument. 
Aloe  wood  is  sorted  by  the  collectors  into  various  qualities, 
the  finest  of  which,  called  Gharki,  is  worth  in  Sylhet  from 
6  to  8  rupees  per  pound,  {ff anbury  Science  Fapers,) 
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Description. — The  wood  occurs  in  irregular  pieces,  which 
vary  in  colour  from  grey  to  dark-brown,  according  to  the  amount 
of  resin  which  they  contain ;  both  light-coloured  and  dark 
pieces  are  marked  with  longitudinal  veins  of  a  darker  colour. 
The  best  pieces  show  numerous  cavities  and  sinuses  produced 
by  the  cutting  away  of  wood  less  impregnated  with  resin  ;  they 
sink  in  water.  When  a  portion  is  chewed,  it  softens  between 
the  teeth  ;  the  taste  is  bitter  and  aromatic ;  when  burnt,  it 
diffuses  an  agreeable  odour. 

Mr.  J.  G.  Prebble  has  kindly  furnished  us  with  the  following 
interesting  remarks  upon  the  aloe  woods  of  the  Bombay 
market: — *' The  true  Agar  woods  are  imported  into  Bombay,  in 
boxes  holding  about  IJ  cwt.,  from  Bankok,  and  usually  via 
Singapore  or  Batavia.  Some  of  the  Parsee  dealers  in  Chinese 
silks  also  import  Agar  from  Hongkong,  in  small  rectangular 
parcels  holding  about  1  lb.  each,  and  bearing  a  yellow  label  with 
the  name  of  the  packer  in  the  Chinese  character.  This  Agar 
which  I  have  examined  is  the  Gaguli  variety  {A.  Agailocha), 
and  has  been  carefully  dressed,  and  polished  or  painted  black. 
One  or  more  false  Agars  composed  of  heavy  resinous  woods  are 
also  imported  from  Singapore.  The  true  Agars  vary  considerably 
in  the  amount  of  resin  they  contain  ;  old  and  decayed  samples 
consist  largely  of  resin.  A  good  specimen  yielded  to  Hanbury* 
48  per  cent,  of  matter  soluble  in  rectified  spirit.  Compact  and 
not  apparently  very  resinous  samples  of  Gaguli  and  Mawardi 
Agar,  treated  successively  with  petroleum  ether,  ether,  and 
alcohol,  gave : — 


V  olatileoil. 


Resin  soluble 
in  ether. 


Resin    soluble  in 
alcohol,  insoluble 
in  ether. 


Gaguli  ... 
Mawardi 


i  per  cent. 
1*5  per  cent. 


13'8  per  cent. 
11*6  per  cent 


9*4  per  cent. 
9'0  per  cent. 


The  volatile  oil  is  of  a  yellow   colour,   and  possesses  the 
characteristic  odour  of  the  woods.     It  gives  a  reddish-brown 


*  Science  Papers,  page  265. 
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coloratioii  with  sulphuric  acid.  The  ether  resin  is  soluble  in 
aqueous  solution  of  potash,  with  a  reddish-brown  colour,  from 
which  the  resin  is  precipitated  by  acids.  The  two  true  Agars 
Gagoli  and  Mawardi  are  composed  of  rather  thin- walled  wood- 
cells,  traversed  with  numerous  one-celled  rows  of  medullary 
rays  which  are  frequently  interrupted  by  large  cellular  passages 
or  medullary  spots.  These  structures  appear  as  elongated  spots 
of  cellular  tissue  with  their  greatest  diameter  following  the 
periphery  of  the  stem.*  In  Mawardi  Agar  the  vessels  are 
much  larger  and  more  numerous  than  in  Gaguli  Agar.  The 
vessels,  rays  and  cellular  passages  are  filled  with  resin.  On 
comparing  sections  of  the  stems,  ^  inch  thick,  of  herbarium 
specimens,  kindly  sent  by  Dr.  King  from  the  Calcutta  Herbarium, 
of  Aquilaria  Agallocha  and  A,  malaccensis  with  the  Agars,  it 
was  observed  that  the  structure  of  Gaguli  Agar  was  apparently 
identical  with  that  of  A,  Agallocha^  and  I  think  there  is  little 
doubt  that  this  tree  is  the  source  of  this  variety  of  Agar. 
Mawardi  Agar  is  also  probably  derived  from  A.  malaccensis. 
The  false  Agars  have  thick-walled  wood-cells,  less  numerous 
vessels  than  in  the  true  Agars,  and  no  well-defined  medullary 
spots. 

"  Taggar  wood  is  a  heavy,  dark-coloured,  oily  and 
resinous  wood,  the  botanical  origin  of  which  is  unknown, 
imported  into  Bombay  from  Zanzibar.  It  sinks  in  water,  and 
its  aqueous  infusion  has  a  yellow  colour  with  a  greenish 
fluorescence  From  Bombay  it  is  sent  to  the  large  cities  of 
Northern  India,  Delhi,  Lucknow,  &c.,  where  it  is  distilled  with 
other  ingredients  to  form  some  of  the  compound  attars,  so  much 
esteemed  by  the  natives. 

According  to  Dr.  Royle's  Catalogue,  Taggar  wood  was  sent 
from  Delhi  to  the  great  Exhibition  of  1851.  Twenty  pounds 
of  the  ground  wood  submitted  to  distillation  with  water  during 
three  consecutive  days,  with  frequent  cohobation,  yielded  six 
fluid  ounces,  equivalent  to  two  per  cent,   of  a  yellowish  oil 

•  Dtj  Bary,  Comparative  Anatomy  if  the  Phanerogam i  and  Ferns , 
pige  492. 
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whicli  quickly  changed  to  a  reddish-brown  colour.  The  oil  is 
neutral,  of  sp.  gr.  '9546,  bitter,  and  with  an  odour  resembling, 
but  distinct  from  sandal  wood  oil.  It  dissolves  in  all  propor- 
tions of  alcohol,  ether,  chloroform,  benzol  and  petroleum  ether. 
It  dissolves  iodine  without  violent  reaction,  and  yields  no 
characteristic  reaction  with  sulphuric  acid,  being  only  darkened 
in  colour.  Exposed  to  the  air  in  a  thin  layer,  it  acquires  a 
crimson  colour.  At  a  low  temperature,  by  keeping  in  ice,  the 
oil  remains  clear  and  free  from  any  deposit,  but  becomes  very 
thick  and  viscid,  and  develops  a  strong  greenish  fluorescence 
which  vanishes  or  nearly  so  at  a  higher  temperature,  85®  F. 
The  finely  powdered  wood,  treated  successively  with  petroleum 
ether,  ether,  and  alcohol,  yielded  to  the  petroleum  ether  8*75 
per  cent,  of  a  mixture  of  volatile  oil  and  resin,  which  deposited 
on  the  sides  of  the  evaporating  dish  a  few  small  tabular  crystals. 
On  drying  at  110  C,  this  mixture  of  oil  and  resin  lost  volatile 
oil  equivalent  to  5  75  per  cent.  The  ether  extracted  a  resin, 
6*4  per  cent.,  soluble  in  aqueous  solution  of  potash,  with  a  deep 
reddish-brown  colour  and  greenish  fluorescence,  in  solutions  of 
ammonia  and  of  carbonate  of  soda.  The  resin  is  precipitated 
from  these  solutions  by  acids.  Strong  sulphuric  acid  dissolves 
the  resin  with  a  red  colour,  from  which  it  is  precipitated  by 
water  in  yellowish-brown  flocks.  It  is  readily  soluble  in  glacial 
acetic  acid,  but  no  crystals  were  obtained  on  the  spontaneous 
evaporation.  It  is  insoluble  in  benzol  and  petroleum  ether 
and  in  boiling  alum  solution.  The  resin  probably  contains  ian 
anthraquinone  derivative  allied  to  Emodin  and  Chrysophanic 
Acid,  but  I  have  not  yet  succeeded  in  isolating  it.  Alcohol 
extracts  a  resin,  4*12  per  cent.,  insoluble  in  ether.  Taggar 
wood  is  valued  in  Bombay  at  about  Rs.  3  per  maund  of  28  lbs." 

Mazariyun. — The  Mezereon  of  Mahometan  physicians  is 
described  in  their  works  upon  Materia  Medica  as  a  leaf. 

It  is  considered  by  C.  Bauhin  to  be  the  Oneorum  tricoceon, 
and  is  probably  the  same  as  the  Chaniteka  of  Scribonius,  of  which 
he  says  :  "  Purgat  belle  chamaelea,  quae  herba  olivao  folia  similia 
habet :  quorum  quinque  vel  sex  dare  oportet,"     {Comp.    136.) 
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Apuleius  Platonicus  has  the  following  notice  of  it : — "Alii  pyros 
agnen,  alii  heradeon,  alii  bdelyram,  alii  cocoon  gnidion, 
Komani  citocacium,  nonnuUi  oleaginem,  quidam  oleastellum 
vocant."  {De  Vir.  Herb.,  26.) 

M{r  Muhammad  Husain  says  there  are  three  kinds,  viz., 
white  with  large  thin  leaves,  called  Ashkhh,  yellow  with 
yellowish  thick  leaves,  smaller  than  those  of  the  olive,  called  in 
Persian  Hafi-barg  and  Musht^ru,  and  black  with  black  leaves  ! 
The  white  is  to  be  preferred  as  the  least  acrid ;  but  even  the 
leaves  of  this  kind  require  to  be  soaked  for  forty-eight  hours  in 
vinegar,  which  should  be  several  times  changed,  to  make  them 
fit  for  medicinal  use.  Having  been  thus  prepared,  they  are  to 
be  washed  and  dried,  and  pounded  with  almond  oil.  This  pre- 
paration may  then  be  given  in  combination  with  purgatives, 
bitters  and  aromatics,  in  dropsy  or  in  such  cases  as  are  benefited 
by  hydrogogue  and  drastic  cathartics,  to  the  extent  of  24  grains. 
MuUa  Ahmad  Nabtf,  in  his  Tarikh^el-hukama,  tells  a  story  of  a 
dropsical  patient,  who  was  cured  by  eating  locusts  which  had 
been  feeding  upon  Mezereon  leaves ;  they  acted  as  a  hydro- 
gogue cathartic. 

Lasiosiphon  eriocephalus,  Dene.,  Wight  /c, 
tt.  1859-60 ;  Jacq,  Voy,  Bof.,  t.  150,  a  native  of  the  Deccan 
Peninsula  and  Ceylon,  is  a  shrub  with  leaves  like  the  willow,  and 
terminal  heads  of  flowers,  surrounded  by  an  involucre  of  oblong, 
rather  hoary  leaflets.  It  is  common  on  the  hills  of  Western 
India,  and  the  bark  is  a  powerful  vesicant,  which  has  not,  as 
far  as  we  are  aware,  been  mentioned  in  native  medical  works. 
The  peasantry  are,  however,  acquainted  with  its  properties,  and 
when  they  have  a  lean  ox  or  cow  to  take  to  market,  rub  the  skin 
with  a  decoction  of  the  bark,  which  causes  swelling  and  an 
appearance  of  plumpness,  which  disappears  in  a  few  days  much 
to  the  discomfiture  of  the  purchaser. 

Dr.  J.  Y.  Smith,  in  his  Matheran  Hiil,  its  People,  PlanU 
and  Animals  (p.  35),  says  "the  Bametha  bushes  are  often 
seen  stripped  of  their  bark,  which  is  used  for  poisoning 
fish." 

III.— 29 
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The  bark  consists  of  an  outer  suberous  portion  which  is  of 
a  light-brown  colour  and  divided  by  numerous  transverse  and 
longitudinal  fissures,  so  that  it  can  be  easily  separated,  and  of  an 
inner  layer  which  is  white,  tough,  and  silky  like  Mezereon.  The 
wood-cells  are  easily  separated  and  form  pretty  microscopic 
objects,  as  they  are  beautifully  transparent.     The  taste  is  acrid. 

Chemical  composition* — The  fresh  bark  was  beaten  into  a 
paste  in  a  mortar,  and  the  mass  divided  and  placed  in  two 
bottles,  one  containing  ether  and  the  other  spirit  of  wine  ;  they 
were  both  shaken  occasionally  and  the  mixture  allowed  to 
macerate  for  24  hours.  The  ether  extract  was  filtered  oflf  and 
evaporated  at  a  very  low  temperature  until  a  thick,  green, 
greasy  substance  was  left.  This  was  washed  with  warm  water 
and  a  small  piece  placed  upon  the  skin  of  the  arm  and  spread 
so  as  to  cover  a  space  the  size  of  a  rupee.  In  about  two  hours 
irritation  of  the  skin  was  produced,  and,  on  removing  the 
cohering  of  the  arm,  it  was  found  that  several  small  blisters  had 
formed  under  the  extract  and  extending  beyond  it.  The 
alcoholic  tincture  was  then  removed  by  filteration  and  carefidly 
evaporated  at  a  gentle  heat.  The  residue  contained  very  little 
of  the  green-coloured  resinous  matter,  but  a  large  quantity  of 
saccharine  substance,  which  was  non-crystalline.  This  extract 
was  applied  to  the  skin  as  in  the  previous  experiment,  but  the 
application  was  followed  by  only  a  slight  reddening  due  to  the 
small  amount  of  resin  in  the  dried  extract.  The  resin  appears 
to  be  the  source  of  the  vesicating  principle  of  the  bark.  It  has 
an  acid  reaction  in  neutral  solvents,  is  soluble  in  ammonia 
with  a  yellowish-brown  colour,  and  is  associated  in  the  ethereal 
extract  with  a  fatty  base  which  facilitates  its  use  as  a  blistering 
agent. 

The  roots  of  Daphne  oleoides,  Schreb.,  Boyle  III,,  t  81, 
are  used  in  Afghanistan  as  a  purgative.  Aitchison  (Flora  of 
Kuram  Valley)  says :  "  Camels  will  not  eat  this  shrub  except 
when  very  hungry.  It  is  poisonous,  producing  violent 
diarrhoea.  I  feel  certain  that  much  of  the  mortality  of  camels 
in  the  Kuram  Division  was  due  to  the  prevalence  of  this 
shrub." 
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VISCUM  ALBUM,  Linn. 

Fig.—JSng.   BoL  xxi.,  t.  1470;   Woodv.  Med.   Bot,  suppl., 
t.  270.     White  Mistletoe  (Eng.),  Gui  (Fr.). 

Hab. — Temperate  Himalaya.  Westward  to  the  Atlantic. 
The  berries. 

Vernacular, — Blismish-kawali  (Ind.  Bazars). 

History,  Uses,  &C. — Mistletoe  is  the  *|of  of  Theo- 
phrastus  and  Dioscorides,  and  was  considered  by  the  ancients  to 
have  discutient  properties.  It  was  applied  to  disperse  tumors 
and  to  mature  abscesses,  and  was  given  internally  in  enlargement 
of  the  spleen.  Matthiolus  and  Paracelsus  recommend  it  in 
epilepsy,  and  Kolderer,  Cartheusar,  Colbatch,  Loseke,  Van 
Swieten  and  others  have  stated  that  they  found  it  beneficial  not 
only  in  this  disease,  but  in  other  convulsive  affections.  This 
plant  was  formerly  held  to  be  sacred  in  Europe,  and  in  ancient 
Britain  it  was  cut  with  a  golden  sickle  by  a  Druid  in  white 
robes,  amid  the  sacrifice  of  victims  and  the  fasting  of  devotees. 
Thus  obtained,  the  Gicid  was  considered  a  heal-all,  a  charm 
against  disasters,  and  the  emblem  of  fertility.  As  such  it  was 
a  special  object  of  worship  with  the  ancient  Britons,  who  called 
it  uchel/a,  a  high  place,  uchellatcr,  the  most  exalted,  uchehcf/dd, 
the  lofty  shrub,  awyrhren,  the  ethereal  tree,  prenpuraur,  the 
tree  of  pure  gold,  &c. — names  still  surviving  in  the  Welsh 
language. 

Pliny  (xvi.,  93,  94,  95)  describes  the  Viscum,  and  the 
method  of  making  birdlime  from  it ;  he  also  notices  the  super- 
stitions held  concerning  it  by  the  Gauls,  and  its  worship  on  the 
fifth  day  of  the  moon,  the  day  which  is  the  beginning  of  their 
months  and  years.  A  festival  in  honour  of  the  mistletoe  called 
Gkdlanleu  or  Guilanneuf  (gui  de  Tan  neuf )  was  held  in  France  as 
late  as  the  16th  century,  and  in  England  the  plant  still  hangs 
in  the  hall  at  Christmas. 
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The  dried  berries  sold  in  the  bazars  as  Ktsnmh-hntcaU,  or 
more  coTrectly  Kismish-i-kdwalit/un,  are  also  called  Muizak-i-asli, 
and  in  Arabic,  Dibk. 

Kawali  or  Kanli  is  the  name  of  a  gipsy  tribe  in  Persia. 
Baron  C.  A.  de  Bode,  in  his  Travels  in  Luristan  and  Arahi^ian 
(Vol.  II.,  p.  100),  mentions  his  being  shown  in  the  forests  of 
the  Zagros  mountains,  on  the  road  from  Kirmanshah  to  Baghdad, 
a  fruit  called  by  the  natives  Angur-i-Kauli,  or  grapes  of  the 
Kauli,  which  grow  on  the  M/izu  or  gall-tree  (oak),  of  a  yellow- 
ish transparent  colour,  sometimes  used  as  glue. 

The  hakfm  Dawdd  says  of  Dibk  (in  a  passage  which  is 
imperfect  in  the  Taj  el  Arils)  "it  is  found  upon  the  tree  in  like 
manner  as  lichen  («^«*-i^'),  but  is  a  berry,  like  the  chickpea 
((^.♦A.)  in  roundness;  ....  the  best  thereof  is  the 
smooth,  soft,  with  much  moisture,  inclining,  in  its  exterior,  to 
greenness,  and  it  is  mostly  found  upon  the  oak ;  when  it  is 
cooked  with  honey  and  ^r^  o  (juice  of  fresh  dates,  &c.)  .... 
and  drawn  out  into  longish  strings,  and  put  upon  trees,  the 
birds  become  caught  by  it."  (Madd  el  Kumus,)  The  author  of 
the  Makhzan-el-Adwij/a  has  the  following  account  of  it: — **A 
berry  smaller  than  the  seed  of  Cicer  ^anetinum,  green  when 
fresh,  but  when  dry  shrivelled  and  of  a  brown  colour,  the  con- 
tents are  moist  and  viscid,  the  seeds  about  the  size  of  poppy- 
seeds.  The  plant  is  parasitic  upon  the  pear  and  other  trees, 
and  consists  of  several  branches,  the  leaves  are  like  those  of  the 
pomegranate,  and  of  a  pale  green.  Properties  resolvent  and 
laxative,  a  solvent  of  corrupt  humors  which  it  withdraws  fi'om 
the  system.  When  steeped  in  hot  water,  strained,  and  beaten 
up  with  the  kernels  of  the  walnut  or  castor  oil  (which  is  the 
usual  form  of  administration),  it  clears  the  system  of  adust  bile 
and  phlegm,  removes  obstructions,  and  is  a  remedy  for  lumbago, 
piles,  &c.  Applied  externally  it  promotes  the  suppuration,  or 
causes  the  dispersion  of  tumors  or  enlargements.  Sportsmen 
use  it  as  birdlime,  and  dyers  as  a  mordant  for  crimson." 

Of  recent  years,  mistleloe  has  again  attracted  attention  as  a 
medicine.     Dr.  W.  11.  Long  (New  Remedies,  1878,  p.  112)  after, 
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ten  years'  experience  of  it  as  an  oxytocic,  arrived  at  the  conclu- 
sion that  it  is  superior  to  ergot.  He  used  it  also  in  the  forms 
of  infusion,  tincture,  decoction  and  fluid  extract  in  many  cases 
of  monorrhagia  and  post-partum  haemorrhage  with  gratifjang 
results.  He  conceived  that  it  incited  the  natural,  rather  than 
the  tonic,  contraction  of  the  uterus.  A  physician  in  South 
Carolina  refers  to  three  cases  of  abortion  in  negroes  produced 
by  this  plant.  (Med,  Bee,  xvii.,  276  ;  Stilie  and  Maisch.y  Nat. 
Dkp.y  1884,  p.  1617.)  Dr.  R.  Park  speaks  of  a  tincture  of 
Viscum  album  as  a  valuable  substitute  for  Digitalis ;  the  ecbolic 
action  of  the  plant,  he  says,  is  more  energetic  than  that  of 
ergot.     Dose,  10 — 60  grains. 

Description. — The  dried  berries  are  about  j  of  an  inch 
in  diameter,  soft,  brown,  and  shrivelled ;  they  contain  a  small 
seed  about  the  size  of  a  poppy-seed.  When  crushed  they  are 
very  sticky. 

Chemical  composition. — M.  Pavlevsky  {Bull,  8oc.  Chim,  (2), 
xxxiv.,  348)  has  obtained  from  the  leaves  of  V.  album  a 
crystallizable  acid  corresponding  to  the  formula  CH*0*  or 
(CH^O^)  HO.  It  forms  large  prisms  insoluble  in  alcohol 
and  ether,  slightly  soluble  in  water,  and  fusing  at  101 — 103®C. 
It  is  obtained  by  boiling  the  leaves  with  water  acidulated  with 
nitric  acid,  and  allowing  the  decoction  to  cool.  The  silver  salt 
of  this  acid  is  explosive.     (  Year- Book  of  P/t/trm.,  1881,  p.  63.) 

The  berries  contain  a  substance  which  has  been  named  Viscin 
by  Reinsch,  who  obtained  it  from  birdlime  by  digesting  it  with 
90  per  cent,  alcohol  as  long  as  it  coloured  that  liquid  yellow, 
after  which  it  was  boiled  repeatedly  with  alcohol  to  remove 
wax.  The  remaining  yellowish- brown  mass,  when  treated  five 
or  six  times  with  ether,  gave  up  viscin,  whilst  tiscaoutchin  and 
woody  fibre  remained  undissolved.  The  ethereal  solution  was 
then  evaporated,  and  the  viscid  yellow  mass  thus  obtained 
kneaded  with  alcohol  so  long  as  it  gave  off  colouring  matter. 
It  was  then  kneaded  under  water,  and  heated  to  120^,  without 
access  of  air,  until  the  whole  of  the  water  was  expelled. 
Viscin  is  a  clear  transparent  mass,  of  the  consistence  of  honey 
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at  ordinary  temperatures,  and  capable  of  being  drawn  out  into 
long  threads;  fluid  at  100®,  like  oil  of  almonds;  sp.  gr.  1. 
It  produces  a  greasy  stain  on  paper,  is  nearly  inodorous  and 
tasteless,  and  has  an  acid  reaction.  Formula  C*°H^^O*^. 
Viscaoutchin  remains  behind,  together  with  woody  fibre,  after 
the  extraction  of  viscin  by  ether  as  above,  and  is  taken  up  by  oil 
of  turpentine.  After  distilling  off  the  turpentine,  the  yellowish 
mass  is  dissolved  in  ether,  in  which  it  has  now  become  soluble ; 
the  ethereal  solution  is  evaporated,  and  the  residue  is  washed 
with  alcohol  and  water,  and  dried  at  120®.  At  ordinary 
temperatures  it  is  viscid,  and  resembles  vegetable  wax ;  at  120° 
it  is  of  the  consistence  of  olive  oil.  It  is  very  elastic,  and 
may  be  drawn  out  into  long  threads;  sp.  gr.  0-978.  It  is 
tasteless,  of  faint  odour  and  neutral  reaction.  Formula 
C*oH3705.     (Qmelin,  xvii.,  p.  352.) 

Viscum  et  LfOranthuS,  sp.  var.  In  the  Pharmacopeia 
or  India,  the  leaves  of  a  Viscum,  doubtfully  referred  to 
V.  nionoicum  (Kuchila  ke  molung),  growing  on  Nux  Vomica 
trees  in  the  neighbourhood  of  Cuttack,  are  stated  to  possess 
poisonous  properties  similar  to  those  of  the  tree  on  which  the 
plant  grows.  The  subject  was  investigated  in  1837  by  Sir  W. 
O'Shaughnessy,  who  is  said  to  have  detected  in  the  powdered 
leaves  the  presence  of  strychnine  and  brucine  :  and  the  leaves 
were  for  a  time  used  by  Dr.  Duncan  Stewart  and  others  as  a 
substitute  for  Nux  Vomica.  A  case  of  what  is  stated  to 
have  been  fatal  poisoning  by  the  leaves  is  mentioned  by 
Norman  Che  vers  in  his  work  on  Indian  Medical  Jurisprudence, 
The  symptoms  were  those  of  strychnia  poisoning.  In  1861 
Mr.  Leon  Souberain  {Fhann.  JounUy  p.  568)  published  an 
account  of  a  poisonous  species  of  Loranthus  found  on  the 
Nilgiris,  growing  on  Nux  Vomica  trees,  and  known  to  the 
natives  as  Poulourivi. 

In  Pudukota,  a  decoction  of  a  species  of  Loranthus  called 
Pillooroovi  or  Kooroonthoo,  probably  tho  same  plant,  is  applied 
to  skin  diseases  to  relieve  itching. 

Under  the  name  of  Banddkpushp,  the  flowers  of  Loranthm 
longijlorus,  Desrouss.,  Rhccde,  Sort.  Mai,,  x,,  t,  4,  have  been  sent 
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to  us  from  Poena  as  having  a  reputation  among  the  Hindus 
as  a  remedy  in  consumption,  asthma,  and  mania ;  they  are 
astringent. 

Dr.  Buchanan-Hamilton,  when  in  Mysore,  was  shown  the 
Loranthus  falcatm,  Linn.  ( '  Wotu,'  Canarese),  the  bark  of  which 
was  used  by  the  poorer  natives  in  place  of  betel-nut;  with 
quicklime  it  tinges  the  saliva  and  mouth  of  a  fine  red,  brighter 
even  than  that  communicated  by  the  Areca. 

In  Travancore,  the  Loranthaceous  parasites  on  the  Nux 
Vomica  are  CBLHedKanjiram-eitthal  in  Malayalim,  and  are  used  in 
medicine  by  the  natives,  but  when  the  parasites  are  scarce,  the 
young  leaves  of  the  Nux  Vomica  tree  are  used  as  a  substitute. 

A  contribution  by  M.  A.  Chatin  to  the  Paris  Academy  of 
Sciences  entirely  contradicts  the  statement  we  have  extracted 
from  the  Phartnmopoeia  of  Indian  and  the  belief  of  the  natives 
that  these  parasites  partake  of  the  nature  of  the  plants  upon 
which  they  ^row ;  so  that  the  old  ideas  concerning  the  non- 
elaboration  of  sap  by  parasitic  plants  will  have  to  be  abandoned. 

M.  Chatin  finds  that  the  tannin  of  the  mistletoe  is  not 
identical  with  that  of  the  oak  on  which  it  grows,  but  gives  a 
^een  colour  and  not  a  blue-black  with  iron  salts ;  that  the 
Loranthus,  which  grows  on  Strychnoa  Nux  Vomica,  does  not|  as 
has  been  asserted,  contain  a  trace  of  either  strychnine  or 
brucine,  and  that  the  Balanophora  parasitic  on  Cinchana  Calisaya 
does  not  contain  any  of  the  alkaloids  of  cinchona  barks.  The 
LorarUhus  growing  on  orange  trees  never  partakes  of  the  yeUow 
colour  of  the  wood  of  its  host  plant,  nor  does  the  Orohanche  of 
the  hemp  possess  the  odour  of  the  latter ;  while  Hydnora 
africatm^  used  as  food  in  South  Africa  by  the  Hottentots,  grows 
on  an  acrid  and  even  vesicating  Euphorbia,  It  is  evident, 
therefore,  that  the  sap  absorbed  from  the  host  plant  must  be 
modified  by  the  parasite  to  form  its  own  peciiliar  products. 
{Pharm.  Journ.,  May  2nd,  1891.) 

The  Forest  Officer  of  Ganjam,  a  district  where  the  Strychnos 
grows  so  plentifidly,  sent  to  one  of  us  a  specimen  of  a  species 
of   Viscum   taken  from  these  trees,  which  was  identified  as 
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V,  articulatmn.  The  sample  was  a  small  one,  but  it  was  sufficient 
to  determine  by  analysis  that  the  trace  of  alkaloid  present  was 
neither  strychnine  nor  brucine.  The  leaves  contained  a  pecu- 
liar tannic  acid,  giving  a  green  precipitate  with  ferric  salts,  and 
a  resin  soluble  in  ether  and  alcohol,  striking  a  blood-red  colour 
with  strong  sulphuric  acid.  The  chemical  constituents  of  the 
leaves  of  the  parasite  were  altogether  different  to  those  of  the 
leaves  of  the  Nux  Vomica  tree. 


SANTALACE^. 

SANTALUM  ALBUM,  Unn. 

Fig, — Bedd.  FL  Sylv.y  t.  256  ;  Haym^  Arnz.  Geicachs,  x.^ 
t  1;  Bentl,  and  Trim.,  t  292;  Rumph.  Amb.  u.,t  11.  San- 
dalwood (Ung,),  Santal  blahc  (Fr.). 

Hab.— -Deccan  Peninsula.     The  wood  and  essential  oil. 

Vcrnaetilar. — Chandan,  Sufed-chandan  (Hind,),  Sandanak- 
kattai  ( Tarn, ),  Ghmdhapu-chekka  ( TeL ) ,  Chandana-mutti  {MaL ) , 
Gandhada-chekke  ( Can . ),  Chandon,  Sada-chandon  ( Beng. ), 
Chandana,  Sukhada  (Gfuz.),  Chandana,  Gandha-che-khor 
(Afar.), 

History,  Uses,  &C. — Sanskrit  writers  make  two  kinds 
of  Chandana :  the  darker,  heartwood,  they  call  Pitachandana,  or 
yellow  Sandal ;  and  the  lighter  wood,  Srikhanda,  or  white  Sandal. 
Chandana  is  mentioned  in  the  Nit^kta,  or  writings  of  Yaska,  the 
oldest  Vedic  conmientary  extant,  said  to  be  written  not  later 
than  the  5th  century  B.C.  It  is  also  referred  to  in  the  ancient 
epic  poems  of  the  Hindus,  the  Ramayana  and  Mahdbharata. 

According  to  the  Kathisanta&gara,  it  is  one  of  the  trees  of  the 
Buddhic  paradise,  and  the  chariot  of  the  sun  is  made  of  its 
wood  bound  with  gold. 

Sanskrit  medical  writers  describe  sandalwood  as  bitter, 
cooling,  astringent,  and  useful  in  bilious  fever  and  heat  of  body  ; 
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a  paste  of  the  wood  is  directed  to  be  appliel  externally  to  in- 
flammatory affections  of  the  skin,  and  is  a  domestic  remedy  for  all 
kinds  of  pains  and  aches.  Under  the  name  of  gandh  (perfume) , 
it  is  largely  used  in  Hindu  ceremonial,  being  smeared  upon 
idols  and  upon  the  foreheads  of  their  worshippers.  The  wood 
is  chiefly  consumed  at  the  chita  or  funeral  pile,  even  compara- 
tively poor  people  spending  as  much  as  fifty  rupees  upon  it. 
The  Parsees  also  use  it  at  their  funeral  ceremonies.  Mahometan 
medical  writers,  commencing  with  Masih  and  Ibn  Sina,  call 
the  wood  Sandal,  anc.  follow  the  Hindus  in  distinguishing  the 
dark-coloured  portion  from  the  light.  The  author  of  the 
Jtfi7A'^2fl;2  describes  it  as  cold  and  dry,  cardiacal,  tonic,  astringent, 
alexipharmic,  antaphrodisiac,  a  resolvent  of  inflammatory 
swellings,  &c.  He  recommends  an  emulsion  in  bilious  fever,  on 
account  of  its  cooling  and  protective  influence  over  the  heart, 
brain,  stomach,  &c.  As  an  external  application  a  paste  made  with 
rose  water  and  camphor,  or  with  sarcocolla  and  white  of  egg,  may 
be  applied  to  relieve  headache,  or  to  any  kind  of  inflammatory 
swelling  or  skin  affection.  Sometimes  the  paste  is  made  with  the 
juices  of  herbs,  such  as  purslane,  nightshade,  &c.  Ainslie  states 
that  in  Southern  India  sandalwood  given  with  milk  is  regarded 
as  a  valuable  remedy  in  gonorrhoea.  Eumphius  (ii.,  p.  42) 
mentions  a  similar  use  of  it  at  Amboyna.  In  the  Concan 
sandalwood  oil  with  cardamoms  and  bamboo  manna  is  given  in 
gonorrhoea,  and  mixed  with  lime  juice  and  camphor  it  is  used  as 
a  cooling  application  to  eruptions,  &c.  A  conserve  of  sandal- 
wood is  also  made  by  boiling  the  wood  cut  in  small  pieces  in 
bangar-khdr  (impure  carbonate  of  potash)  and  water  (4  seers 
sandal,  half  a  seer  bangar-khdr,  and  32  seers  water),  imtil  it  is 
quite  soft.  It  is  then  preserved  in  a  thick  syrup.  Sandalwood 
was  known  to  the  Greeks  from  the  time  of  Alexander.  Arrian 
mentions  f  v^a  (rayaXiva  among  the  Indian  imports  into  Oman  in 
the  Persian  Gulf.  Constantinus  Africanus,  a  physician  of 
the  School  of  Salerno,  appears  to  have  been  the  first  to  use 
it  medicinally  in  Europe.  In  the  Pharmacopoeia  of  India, 
Dr.  ^.  Ross  is  stated  to  have  subjected  the  wood  to  trial,  and 
found  that  whilst  its  effects  as  a  stimulant  were  very  slight,  its 
IIL--30 
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secondary  eflfect  was  that  of  a  sedative  on  the  circulation.  Tn 
remittent  fevers  in  which  it  was  administered,  it  acted  as  a 
diaphoretic,  diminishing  at  the  same  time  the  rapidity  rather 
than  the  violence  of  the  heart's  action.  Dr.  Henderson,  of 
Glasgow,  and,  in  France,  Drs.  Panas,  Gubler  and  Simmonet,  have 
directed  the  attention  of  European  physicians  to  the  valuable 
properties  of  the  oil  as  remedy  for  gonorrhoea,  in  doses  of  from 
30  to  40  minims  three  times  a  day,  and  there  is  now  some 
demand  for  it  in  India  for  this  purpose. 

Dr.  Henderson  asserts  that  he  always  found  it  inoffensive,  even 
in  strong  doses  ;  that  at  the  expiration  of  forty-eight  hours  com- 
plete relief  is  effected ;  besides,  it  has  the  important  qualification 
of  pleasing  the  patient  and  being  agreeable  to  the  stomach ;  it  is 
superior  to  copaiba  and  cubebs,  succeeding  where  the  latter  have 
failed,  and  with  a  delicate  subject  it  is  to  be  highly  valued  as  a 
remedy  uniting  a  real  stomachic  to  a  great  specific  action, 
and  that,  in  short,  during  the  last  five  years,  he  is  indebted  to 
it  for  a  great  number  of  successful  cases.  {Medical  Tunes  and 
Gaz.y  June  1865.)  In  a  communication  to  the  Paris  Chirurgical 
Society,  Dr.  Panas  (1865)  equally  advocated  its  use.  Oleum 
Santali  has  also  been  prescribed  in  chronic  catarrh  of  the  bladder, 
where  it  performs  the  same  offices  as  oil  of  turpentine,  without 
its  injurious  effect  on  the  kidneys  and  alimentary  canal.  In  all 
cases  it  is  best  administered  in  the  form  of  Midy's  Capsules,  ten 
to  twelve  of  which  may  be  given  daily  at  first,  divided  into  three 
doses,  each  of  which  may  be  taken  a  quarter  of  an  hour  before 
meals ;  the  number  of  capsules  taken  daily  may  be  gradually 
increased  to  24,  but  as  soon  as  the  discharge  becomes  serous,  the 
dose  should  be  gradually  diminished.  M.  C.  M^u  has  observed 
that  after  the  internal  administration  of  oil  of  sandalwood,  a 
resinous  substance  is  found  in  the  urine  having  the  odour  of  the 
wood,  which  appears  to  be  kept  in  solution  by  phosphate  of 
soda,  and  which  has  the  properties  of  a  very  weak  acid.  This 
resinous  substance  can  only  be  obtained  in  very  small  quantities 
by  shaking  the  urine  with  ether ;  to  obtain  it  in  larger  quantity, 
an  acid  must  be  used  (phosphoric  or  tartaric),  which  makes  the 
urine  turbid  from  separation  of  the  resinous  matter.    If  the  urine 
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la  iio\^  shaken  with  ether,  and  the  ether  evaporated,  the  resinous 
matter  is  obtained  of  a  light-brown  colour,  and  having  the  odour 
of  sandalwood.  ITiis  substance  in  contact  with  concentrated 
sulphuric  acid  affords  the  same  yellow-brown  and  red  colours  as 
pure  oil  of  sandalwood.  M.  Mehu  has  also  observed  that  the 
pure  sandal  oil  does  not  communicate  a  violet  odour  to  the  urine, 
as  is  the  case  when  the  oil  is  adulterated  with  copaiba  and  tur- 
pentine. (c/b/^rM  de  Pharm.  et  de  Chim,,  Sept.  1st,  1886.)  The 
fact  of  a  resin  being  precipitated  by  acids  from  the  urine  in 
cases  in  which  sandalwood  oil  has  been  administered,  has 
therefore  to  be  remembered  in  testing  for  albumen  with  nitric 
acid. 

Description  — Sandalwood  logs  are  about  a  yard  in  length 
and  5  to  G  inches  in  diameter ;  they  are  stripped  of  the  bark 
and  a  portion  of  the  sapwood.  Andreas  Petersen  of  Copen- 
hagen, who  made  in  188G  a  very  careful  investigation  of  the 
wood,  says : — "  It  is  very  homogeneous,  rather  hard  and  pon- 
derous, although  it  does  not  sink  in  water.  The  heart  wood  is 
pale  reddish,  with  darker  reddish-brown  and  brighter  yellowish 
concentric  zones,  which,  when  examined  under  the  microscope, 
prove  to  be  annual. rings.  In  the  inner  part  of  the  wood  they 
are  sometimes  very  wide,  measuring,  for  instance,  as  much  as 
seven  millimetres.  Possibly,  therefore,  they  do  not  correspond 
to  one  year's  growth,  but  t3  that  of  a  longer  period. 

"The  transverse  section,  examined  by  means  of  a  lens,  dis- 
plays the  numerous  narrow  medullary  rays ;  the  vessels  are 
partly  empty,  partly  loaded  with  j^ellow  resin.  In  the  bright 
yellowish  sapwood  both  vessels  and  medullary  rays  are  less 
distinct.  The  sapwood  is  scentless,  whereas  the  heartwood, 
especially  when  freshly  cut,  is  in  a  high  degree  possessed  of 
the  very  agreeable  and  remarkably  persistent  odour  of  sandal 
oil. 

"  The  miscroscope  shows  the  prevailing  part  of  the  tissue  of  the 
wood  to  be  made  up  of  ligneous  fibres  (libriform),  the  thick  walls 
of  which  are  marked  with  small  annular  pits  (behofte  Tiipfel). 
The  woody  tissue  is  traversed  by  medidlary  rays  consisting  of 
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one  or  two  rows  of  somewhat  irregular  cells.  On  a  transverse 
section,  the  distance  of  the  medullary  rays  from  each  other  is 
very  different.  According  to  the  size  and  position  of  the 
vessels,  the  medullary  rays  are  somewhat  undulated.  Most  of 
the  vessels  are  very  large,  the  largest  as  much  as  89  mkm.  in 
diameter.  They  are  very  regularly  distributed,  either  isolated, 
or  in  groups  of  two  or  three,  very  seldom  more.  Their  walls 
are  very  thick,  being  marked  with  numerous  annular  pits, 
communicating  with  those  of  the  surrounding  cells.  There  is 
also  to  be  met  with  in  the  wood,  parenchymatous  tissue  to  some 
extent,  which  is  made  up  either  of  isolated  cells  or  of  short 
tangential  or  oblique  rays  of  two  to  five  cells ;  these  parenchy- 
matous layers  very  seldom  run  from  one  medullary  ray  to 
another.  Crystals  of  oxalate  of  calcium  are  also  found ;  and 
in  longitudinal  sections  they  are  seen  to  be  enclosed  in  long 
ducts,  containing  each  10 — 15  crystals.  As  to  the  concentric 
zones  of  darker  and  brighter  tint,  as  mentioned  above,  the 
vessels  of  the  latter  zones  are  much  smaller  and  less  numerous 
than  those  of  the  dark  ones ;  the  librif orm  cells  likewise  show 
the  same  difference,  although  less  distinctly.  Thus  the  dark 
zones  in  all  probability  represent  the  wood  built  up  in  spring. 
The  vessels  have  an  average  diameter  of  74  mkm.,  those  of  the 
vessels  in  the  other  rings  being  only  47  mkm. 

"  The  darker  colour  is  due  partly  to  the  actual  cell- walls,  partly 
to  the  resin  contained  in  numerous  vessels.  On  the  whole,  the 
concentric  markings  or  zones  are  more  distinct  to  the  naked  eye 
than  under  the  microscope.  On  a  vertical  section  the  medullary 
rays  are  seen  to  be  built  up  of  usually  less  than  eighteen  layers, 
each  consisting  of  two  or  three  rows  of  cells.  The  position  of 
the  meduUary  rays  and  pits  does  not  allow  this  wood  to  be  classed 
among  the  woods  which  were  described  by  Hohnel  as  showing 
the  remarkably  regular  arrangement  of  layers  or  series  like 
stories,  which  he  termed  a  *  stockwerkahnliche  *  structure.  If 
these  slices  of  the  wood  are  bailed  for  some  minutes  with  nitric 
acid  (1*185),  a  little  chlorate  of  potassium  being  added,  the 
single  cells  are  easily  isolated.  The  libriform  cells  are  then 
distinctly  seen  to  exhibit  the  typic  form  alluded  to  above,  a  few 
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of  tliem  reminding  one  extremely  of  the  fibres,  of  wliicSi  the 
pinewood  is  made  up.  I  have  also  noticed  intermediate 
fibres,  marked  with  both  true  annular  and  laterally  extended 
pits  (Hoftiipfel  and  Spalttiipfel).  The  vessels  are  short, 
somewhat  obliquely  truncated,  and  perforated  with  a  great 
annular  hole,  the  ends  of  the  vessels  being  more  or  less 
pointod. 

"  Only  the  heartwood  is  valuable,  the  sapwood  and  branches 
being  not  used.  I  failed,  in  fact,  in  demonstrating  the 
presence  of  oil  in  the  sapwood,  the  tissue  of  which  is  nearly 
colourless,  and  exhibits  no  contents  at  all  in  its  cells.  In  the 
heartwood,  on  the  contrary,  the  cell- walls  are  very  rich  in  yel- 
low colouring  matter.  The  parenchymatous  part  of  the  wood, 
the  medullary  rays  and  numerous  vessels  are  loaded  with  a 
yellow-brownish  resinous  matter.  Thin  slices,  examined  under 
water  or  glycerine,  display  a  great  many  smaller  and  larger 
drops,  soluble  in  alcohol  and  reducing  osmic  acid  (1  part  dis- 
solved in  100  parts  of  water) ;  no  doubt  they  are  drops  of  essential 
oil.  These  drops,  flowing  out  of  the  ducts,  on  thin  sections  are 
seen  most  abounding  along  the  primary  membranes  of  the  cells 
and  in  their  pits.  But  if  rather  thick  sections  are  treated  with 
osmic  acid,  the  woody  parenchyme  and  the  medullary  rays  also 
assume  a  black  colour,  due  to  reduced  osmium.  If,  on  the  con- 
trary, the  sections,  before  being  treated  with  osmic  acid,  have 
been  well  washed  with  alcohol,  the  just  mentioned  parenchymo 
is  not  at  all  or  but  extremely  faintly  blackened.  The  cells 
under  notice  contain  no  tannic  matter,  as  shown  by  means  of 
bichromate  of  potassium  and  chloride  of  iron,  the  reduction  of 
the  osmic  acid  is  consequently  not  due  to  tannic  matter.  Small 
pieces  of  the  heartwood  were  further  treated  for  some  days  with 
a  solution  of  osmic  acid,  then  extracted  by  means  of  alcohol  and 
dried.  When  sections  were  made  from  these  pieces,  I  ascertained 
that  nearly  all  the  parenchymatous  parts  had  assumed  a  black 
colour.  Sometimes  also  the  libriform  cells  contain  a  small 
amount  of  oil,  but  the  experiments  just  mentioned  prove  the 
parenchymatom  tissue  of  the  icood  to  he  tJie  principal  seat  of  the 
essential  oil.     When  treated  with  a  mixture  of  equal  parts  of 
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glycerine  and  solution  of  potash  (5  per  cent),  oil  drops  are  also 
distinctly  seen  in  the  parenchyme.  I  ascertained  that 
there  is  no  corky  membrane  in  the  walls  of  these  cells,  like 
that  occurring  in  many  other  cases.  From  a  physiological 
point  of  view,  the  absence  of  corky  walls  of  the  cells  of 
the  heartwood  might  be  expected/'  [Fharm,  Journ.  (3), 
xvi.,  757.) 

Chemical  composition, — The  wood  treated  with  boiling  alcohol 
yields  about  7  per  cent,  of  a  blackish  extract,  from  which  a 
tannate  is  precipitated  by  alcoholic  solution  of  acetate  of  lead. 
Decomposed   by  sulphuretted  hydrogen,  the  tannate  yields  a 
tannic  acid  having  but  little  colour,  and  striking  a  greenish 
hue  with  a  ferric  salt.     The  extract  also  contains  a  dark  resin. 
{Fharmacographia,)     The  most  interesting  constituent  of  sandal- 
wood is  the  fragrant  essential  oil.     It  is  a  yellowish,  remark* 
ably  thick  liquid,  having  a  high  specific  gravity  (usually  more 
than  0*960);  and  is  a  mixture  of  hydrocarbons  and  oxygenated 
oils,  boiling,  at  a  very  high  temperature.     The  specific   gravity 
of  a  pure  sample  of  oil  distilled  at  Ilunsur  from  the  roots  was 
0'9745  at   lo^'O.     M.  Chapoteaut  {BulL    Soc.    Chim.,   xxxiv., 
303)  has  shown  that  it  is  composed  of  two  oils,  one  boiling 
at  300^  and  the  other  at  310°,  and   that  the   composition  of 
the   oil    boiling   at   300^  is  C*^H^*0,  and  of  the   oil  boiling 
at   310°    C^'^'H-^^O.     This   chemist    has  been    able   to    obtain 
with   the   latter  oil   a   series   of  others  under   the    influence 
of  the  different    acids  he    brought   to    act   upon  it,  and  has 
announced   the  important   fact  that  the   oil   C^^H^^O  is  an 
alcohol,  the  aldehyde  of  which  is  the  oil  C'^H^^O.     Phosphoric 
anhydride  absorbs    water  from    both,    converting  them    into 
hydrocarbons  of  the  formulae  C^^II^^  and  C'^H'^*,  respectively. 
By  the  Indian  process  only  2*5  per  cent,  of  oil  is  obtained  from 
the  wood,  but  the  powerful  apparatus  of  Messrs.  iSchimmel  &  Co. 
of  Leipzig  affords  as  much  as  5  per  cent. 

Gollnction  and  Commerce, — Mr.  C.  E.  M.  Russell,  Superinten- 
dent of  Forests  in  Mysore,  in  a  Report  upon  sandalwood  (1889), 
gays: — **  Sandalwood  is  the  most  important  source  of  Forest 
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revenue  in  Mysore.  It  is  a  monopoly  of  the  Mysore  Government, 
and,  except  by  Government  Agency,  no  sandal  tree  can  be 
uprooted  or  cut  down  even  upon  land  which  is  private  property. 
The  only  exceptions  are  the  Jahgirdar  of  Yelandur  and  the 
Guru  of  the  Sringeri  Matt,  who  are  permitted  to  cut  and  dispose 
oi  the  sandalwood  of  their  own  Jahgirs.  The  tree  is  plentiful  in 
the  Mysore  country,  and  occurs  also,  but  in  far  less  quantities, 
in  those  portions  of  the  Madras  territory  which  border  upon 
Mysore ;  for  practical  purposes,  however,  Mysore  may  be 
said  to  almost  hold  the  monopoly  of  the  sandal  supply.  It  is  a 
somewhat  delicate  tree,  is  killed  outright  by  fire,  is  very  im- 
patient of  injuries  to  the  roots  and  bark,  and  requires  shade 
and  protection  while  young.  The  value  of  the  wood  is  depen- 
dent upon  a  volatile  oil  which  is  contained  in  the  heartwood 
only,  and  in  order  that  this  oil  may  be  developed  in  the  highest 
possible  degree,  it  is  necessary  that  the  growth  of  the  tree 
should  be  slow,  consequently  sandalwood  grown  in  arid 
situations  on  poor  stony  soil  is,  though  small,  of  far  more  value 
than  is  that  produced  by  large  well-grown  trees  growing  in 
moist  situations  and  in  richer  soil.  The  maturation  period  of 
the  sandal  tree  is  variously  stated  at  from  40  to  60  years. 
Sandalwood  is  not  eaten  by  white  ants,  and  its  contained  oil 
preserves  it  from  decay  in  a  remarkable  degree,  of  which  the 
present  collection  of  old  sandal  roots  left  in  the  ground  for 
many  years  past  is  a  conclusive  proof.  In  former  times  it  was 
the  custom  not  to  uproot,  but  to  fell,  sandal  trees,  whereas  for 
many  years  past  the  trees  have  been  uprooted,  and  the  roots, 
which  contain  a  higher  percentage  of  oil  than  the  wood,  are  in 
great  demand  and  command  high  prices. 

"  Even  in  periods  of  depression  of  the  sandal  market,  a  fair 
demand  for  roots  has  always  been  noticeable.  The  method  of 
preparation  is  as  follows  : — 

"  The  trees  having  been  uprooted  are  roughly  deprived  of  bark 
and  of  some  of  the  sapwood  on  the  spot,  and  are  then  carted 
into  the  nearest  of  the  sandal  Kothis,  of  which  nine  exist  in  the 
Mysore  Province. 
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"  The  distribution  of  the  various  sandal  Kothis  and  their 
names  are : — 


District. 


Number  of  Kothis. 


Names 


Mysore... 
Bangalore 
Shimoga 


Hassan. 
Kadur  . 


2 

Ilunsur  Rud  Seringapatam 

1 

Bangalore. 

4, 

Shimoga, 

Tirthahalli, 

Anantapur,  and 

Shikarpur. 

1 

Ha«8an. 

1 

Chikmagaliir. 

**  On  arrival  at  the  Kothis,  the  trunks  are  sawn  off  above  the 
roots,  cut  into  lengths,  all  the  white  wood  removed,  the  billets 
adzed  and  subsequently  planed  and  smoothed,  the  roots  adzed 
and  freed  of  all  adhering  bark,  mud,  and  white  wood,  and  the 
various  products— billets,  chips,  small  pieces,  hollow  wood,  saw 
powder,  &c. — collected  and  classified  according  to  the  classes 
represented  by  the  specimens  forming  the  sandal  trophy. 
About  the  months  of  November  and  December  auction-sales  of 
the  various  classes  are  held  in  all  the  Kothis  of  the  Province, 
and  are  so  arranged,  as  regards  the  dates  fixed  for  holding  the 
same,  that  purchasers  may,  if  they  choose,  attend  the  sales  in 
Shimoga,  Kadur  and  Hassan,  and  yet  be  in  time  for  those  in 
Mysore  and  in  Bangalore. 
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**  Range  and  Yield  of,  and  Revenue  derived  from,  Sandalwood, — 
The  range,  yield  of  wood,  and  the  revenue  derived  therefrom 
can  conveniently  be  shown  in  tabular  form.  The  statements 
below  contain  the  figures  for  6  years : — 
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Average  Sunwmry  calculated  on  the  6  years. 


District. 


Collection. 


Sold. 


Bevenae. 


Average  rate 
per  ton  sold. 


Shimoga  District 
Mysore      do. 
Hassan      do. 
Bangalore  do. 
Kadnr        do. 


Tons. 

660J 
470J 
222i 
121§ 
144i 


Tons. 

666 
463 
215 
125 
126 


Rs. 

2,17.465 

1,36,171 

73,862 

38,180 

40,178 


326i 

294 

343i 

3054 

319 


Years. 

Collection. 

Sold. 

Revenue. 

Average  rate 
per  ton  sold 

1882     83 

Tons.  " 

l,9i2J 

1,4^9 

l,523f 

1,011 

1,384J 

2,365! 

Tons. 

1,434  J 

1,456 

1,043J 

1,563 

1,8091 

2,261 

Rs. 

4,70,9(56 
4,36,739 
3,19,713 
6,14,862 
6,10,412 
6,82,445 

328} 

1883—84 

30(» 

1884—85 

306} 
329J 
337} 
302 

1885—86 

1886*— 87 

1887—88 

9,716i 

9,568J 

30,35,137 

317 

"  Thus,  the  revenue  from  sandalwood  in  1887-88  amounted  to 
no  less  than  Rs.  6,82,445,  while  the  average  revenue  for  the 
6  years  reaches  Rs.  5,05,856. 

**  There  is  but  a  slight  variation  between  the  prices  obtained 
for  the  various  classes  of  sandal  at  the  sales  held  in  the  various 
Kothis  of  the  Province,  so  the  prices  obtained  last  year  in  the 
Mysore  District,  though  somewhat  lower  than  those  obtained  in 
certain  other  Districts,  will  afford  a  fair  idea  of  the  value  of 
the  different  classes. 
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"  Rates  obtained  in  auction  in  the  Mysore  District  in  December 
1887:— 

Rs.  per  ton. 

Ist  class  (selected  logs)    514 

2nd  class          (do) 496 

3rd  class          (do) 485 

4th  class          (do) 487 

5th  class  (logs)  471 

Roots 383 

Jajpokal  (ordinary  commercial)   352 

Bagaradad    (do.    inferior)  372 

Powder   322 

Ain  Bagar  (inferior  wood)    311 

Ain  Chilta  (common  chijjs) 187 

Hutri  Chilta  (coarse  do.)  168 

Basola  Bukni  (adzed  do.) 47 

Milva  Chips  (mixed  do.) 85 

"The yield  of  sandalwood  from  the  Mysore  Province  is  cap- 
able of  expansion.  Until  recently  little  attention  was  paid  to 
artificial  reproduction  and  the  eucouragomcut  and  artificial 
enhancement  of  natural  reproduction,  the  supply  being  obtained 
solely  from  natural  growth.  Now,  however,  extensive  measures, 
having  for  their  object  JSaudal  reproduction  throughout  the 
Province,  are  being  carried  out,  and  no  practical  limit  to  the 
possible  supply  of  this  valuable  tree,  beyond  the  necessary 
question  of  demand,  is  conceivable. 

"  Ohief  ^larketn  for  Sandalwood, — It  will  be  matter  for  surprise 
that  so  valuable  a  wood,  and  one  of  which  a  single  Province 
may  almost  be  said  to  hold  the  monopoly,  should  be  so  little 
knovni  outride  India. 

*'  The  fact  is  thut  the  trade  in  Mysore  sandalwood  has  hitherto 
been  confined  to  a  ring,  consisting  chiefly  of  Muhammadan  Seits, 
who  either  as  principals  or  as  agents  of  Bombay  Firms,  attend 
the  local  sales  and  send  the  sandalwood  purchased  by  them  to 
Bombay.  The  transit  to  Bombay  from  the  coast  is  by  sea  in 
native  craft.  The  Railways  might  perhaps  secure  this  traffic 
if  they  offered  special  rates. 
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"The  carts  that  convey  the  sandalwood  to  the  coast  are  hired 
at  low  rates,  as  they  are  certain  of  return  loads  of  salt  and  other 
merchandise  to  Mysore.  Until  recently,  nearly  all  the  sandal- 
wood sold  in  the  auctions  held  by  the  Mysore  Government,  went 
to  Bombay,  but  a  demand  having  lat-ely  arisen  for  sandal  oil  for 
medicinal  purposes,  some  direct  shipments  of  wood  for  extrac- 
tion of  oil  to  France  and  Germany,  and,  probably,  also  to 
America,  have  been  made/' 

A  small  quantity  of  sandalwood  is  produced  in  the  Madras 
Presidency,  and  in  the  Bombay  districts  of  North  Canara  and 
Dharwar.  The  following  figures  show  the  revenue  obtained 
from  the  wood  in  the  Madras  districts  in  1889-90 : — 

North  Arcot Rs.  5,688    Average  price,  Rs.  4  per  cwt. 


South  Arcot „  1,385 

Salem  ,,  5,679 

North  Coimbatore  ,,  194 

Nil^iris  „  5,616 


15 
15 
12 
16 


Total 18,562 

Statement  of  Saiulalwood  collected  in  the   North  Canara   and 
Dhuricar  Didrict'S  in  1889-90  and  Hold  by  auction  at  Kumpta, 


No. 


Class  of  Sandalwood. 


No.  of 
billets. 


Quantity. 


I 
Bate.       I     Amount. 


1 

1st  rliiss 

363 

472 

436 

93;i 

646 

1,424 

1,056 

53 

721 

38 

3 

673 

K.m.lb.* 

18     7  20 
13    3  1<J 

7  0    2 
12    0  1(1 

4  0  11 

5  0    (i 
9  12  2(5 
1     0    0 
0  10     9 
3     7  16 
0    4  17 

8  7    7 

Rs. 

142 

140 

136 

138 

133 

120 

130 

114 

75 

38 

90 

16 

a. 

4 

1 
6 
6 
0 
0 
0 
0 
0 
0 
0 
0 

p- 

8 

7 

11 

0 
0 
0 
0 
0 
0 
0 

Rs.  a.  p. 
2,616    2    2 

o 

«^n«l   do 

1,847     0    9 

3 

3rd   do 

9.i5    8  10 

4 

4th    do 

1,66*3     7    0 

5 

5th    do 

534    9  11 

() 

6th    do      

601     4     7 

7 

R()0t8     

1,254     0    6 

8 

Jninokal 

114    0    0 

9 

Small  nieces...  •....*• 

38  11    4 

10 
11 
12 

Trimmings  Hags 

Sawdust        do 

White  wood 

Total 

128    6    2 

20  11    9 

133  12    9 

82  15    3 

9,907  12    2 

*  The  Bombay  kandy  of  20  maunds  of  28  lbs. 
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In  1889-90  the  total  quantity  of  sandalwood  offered  for  sale 
in  Mysore  was  2,384  tons,  3  cwts.,  63  lbs.  Of  this  quantity  onlj^ 
2  tons,  16  cwts.,  105  lbs.,  were  placed  in  the  first  class.  The  total 
revenue  yielded  was  Rs.  8,82,031. 

The  quantities  sold  at  the  different  Kothis  were — Hunsur 
Kothi,  673  tons,  13  cwts.,  58  lbs. ;  Seringapatam  Kotlii,  439 
tons,  11  cwts.,  28  lbs.;  Hassan  Kothi,  180  tons,  9  cwts.,  28  lbs. ; 
Chikmangalur  Kothi,  132  tons,  14  cwts.,  70  lbs.;  Jirthahalli 
Kothi,  233  tons,  13  cwts.,  48  lbs.;  Shimoga  Kothi,  471  tons,  14 
cwts.,  6  lbs.;  Shikapur  Kothi,  252  tons,  7  cwts,  49  lbs.  Of  the 
673  tons,  13  cwts.,  58  lbs.  offered  for  sale  at  Ilunsur  Kothi, 
only  148  tons,  4  cwts.,  28  lbs.,  consisted  of  logs,  which  were 
classified  as  follows: — 


per  ton. 


The  roots  fetched  prices  ranging  from  Rs.  416  to  Rs.  449,  the 
sawdust  Rs.  420,  and  the  chips  and  trimmings  from  Rs.  70-8  to 
Rs.  301. 

Samlalwood  oil. — The  Mysore  Government  has  long  had 
establishments  for  extracting  the  oil,  which  is  sold  at  the 
annual  auction  along  with  the  wood,  and  chiefly  bought  up  for 
exportation  to  China  and  Arabia.  It  is  procured  from  the  wood 
by  distillation,  the  roots  yielding  the  largest  quantity,  and 
finest  quality  of  oil.  The  body  of  the  still  is  a  large  globular  clay 
pot  with  a  circular  mouth,  and  is  about  2\  feet  deep  by  Gi  in 
circumference  at  the  bilge.  No  capital  is  used,  but  the  mouth 
of  the  still,  when  charged,  is  closed  with  a  clay  lid  having  a  small 
hole  in  its  centre,  through  which  a  bent  copper  tube  about  5^ 
feet  long  is  passed  for  the  escape  of  the  vapour.  The  lower  end 
of  the  tube  is  conveyed  inside  a  copper  receiver,  placed  in  a  large 
porous  vessel  containing  cold  water.  When  preparing  the  san- 
dal for  distillation,  the  white  or  sap  wood  is   rejected,   and  the 


Tons. 

cwts. 

lbs. 

Price  given. 

1st  class 

•  .  . 

10 

28 

Es.  603  per  ton, 

2nd    „ 

6 

5 

84 

„    596      „ 

3rd     „ 

60 

4 

84 

„    575  to  582 

4th     „ 

21 

3 

66 

„   570  to  574 

6th     „ 

6 

... 

... 

„   55-4 
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heartwood  is  cut  into  small  chips,  and  distillation  is  slowly 
carried  on  for  ten  days  and  nights,  by  which  time  the  whole  of 
the  oil  is  extracted.  As  the  water  from  time  to  time  gets  low  in 
the  still,  fresh  supplies  are  added  from  the  heated  contents  of 
the  refrigerator.  The  quantity  of  oil  yielded  by  wood  of  good 
quality  is  at  the  rate  of  10  ozs.  per  maund,  or  25  per  cent. 
It  is  transparent  and  of  a  pale  yellow  colour,  and  has  a  ruinous 
taste  and  sweet  peculiar  smell,  which  is  best  appreciated  by 
rubbing  a  few  drops  of  the  oil  on  the  warm  hand.  Its  specific 
gravity  is  about  0*980.  (Bldie.)  The  average  price  in  India  is 
about  Rs.  8  per  lb. 

From  Mr.  Russell's  report  we  learn  that  recently  Messrs.  F. 
Smith,  of  Bangalore,  and  W.  F.  Petrie  Hay,  of  Hunsur,  have, 
with  permission,  been  making  experimental  distillations.  Their 
samples  were  clear  and  good,  but  it  has  been  brought  to  notice 
that  the  use  of  iced-strainers  would  be  necessary  to  prevent  the 
oil  becoming  thick  or  cloudy  when  exported  to  colder  regions. 

False  Sandalwoods  of  Eastern  Commerce, — The  wood  of 
Santalum  Preissii  (South  Australian  sandalwood)  is  dark- 
brown  in  colour,  with  unusually  close  tenacious  texture,  and 
extraordinarily  hard  and  heavy.  It  is  much  sought  for  in 
China,  where  the  oil  is  used  for  medicinal  purposes  and  to 
perfume  soaps.  Messrs.  Schimmel  &  Co.  distilled  75  kilos  of 
the  wood  and  obtained  3  kilos,  800  grams,  of  oil.  The  wood, 
therefore,  is  one  of  the  richest  sandalwoods  for  oil.  In  many 
respects  the  latter  is  characteristic  and  interesting;  it  is 
viscid,  of  a  cherry- red  colour,  and  specifically  heavier  than 
water.  At  15^  C.  its  sp.  gr.  is  1*022.  The  oil  possesses  the 
property  of  solidifying  at  medium  temperatures  and  separating 
acicular  crystals,  so  that  in  the  process  of  distillation  the 
cooling  must  be  very  carefully  effected,  otherwise  the  con- 
densing tubes  become  blocked.  This  phenomenon  occurs  espe- 
cially in  the  medium  fractions  of  the  oil.  The  rasped  wood  has 
an  agreeable  balsamic  odour  with  a  suggestion  of  rose  oil  which 
is  not  perceptible  in  the  normal  oil.  By  separating  the  oil  into 
a  number  of  fractions,  the  rose  odour  can  be  recognised  in  some 
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of  the  middle  fractions.  {Berkhie  ron  Schimmel  8f  Go,,  1891.) 
The  wood  of  Santalum  cignorum  (West  Australian  san- 
dalwood) has  a  sharp  odour  which  distinguishes  it  from  true 
sandalwood.  The  oil,  which  has  the  same  peculiarity,  has  a  sp. 
gr.  of  0  953,  rotation  +5°  20. 

African  Sandalwood  (botanical  origin  unknown)  is 
reddish-brown  in  colour,  and  very  hard  and  close.  Distilled 
with  water  it  yields  3  per  cent,  of  a  ruby-rod  oil  having  the 
consistence  of  true  sandalwood  oil.  Its  sp,  gr.  at  15°  C.  is 
0'9G9.  The  odour  resembles  that  of  West  Indian  sandal  oil. 
(Berie/iie  von  Schimmel  ^  Co,,  1801.)  This  wood  is  largely 
imported  into  Bombay;  a  sample  kindly  supplied  by  Messrs. 
Schimmel  &  Co.  was  found  to  agree  exactly  with  that  sold  in 
the  bazaar.  It  is  used  in  India  as  a  cheap  substitute  for  true 
sandalwood. 


EUPHORBIACE.E. 
EUPHORBIA  PILULIFERA,  Linn. 

Fig. — Jacq.  Icon.,  t.  478  ;  Bimn.  Thes.  Zeyl.,  it.  104-105, 
/.I. 

Hab. — Throughout  the  hotter  parts  of  India.     The  herb. 

Veniaciilar. — Dudhi  (Hinrl.),  Bara-keru  (Beng,),  Govcrdhan, 
Mothidudhi,  Nayeti  (Mar,),  Dudheli  (Gnz,),  Araumpatchai-arissi 
(Tarn,),  Bidari,  Nanabala  {Tel.},  Gentikasa,  Barasu  [Can,). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
Hindu  medical  writers,  nor  does  there  appear  to  be  any  Sanskrit 
name  for  it.  It  is  known,  however,  as  a  popular  remedy  for 
worms,  bowel  complaints,  cough  and  gonorrhoea,  and  as  a  local 
application  for  the  cure  of  ringworm,  the  Marathi  name  Nayeti 
signifies  ringworm.  Ainslie  (ii.,  99)  remarks: — **Ifwe  may 
believe  Piso  {De  Med,  Brazil),  and  Barham  (p. 180),  it  possesses 
most  extraordinary  qualities,  such  as  a  few  drops  of  the  juice 
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of  it  killing  serpents ;  its  efficacy  in  venereal  complaints  and 
dry  bellyache ;  and  its  being  an  antidote  to  poisons." 

Recent  investigation  has,  however,  thrown  more  light  upon 
the  properties  of  the  plant.  Marsset  has  discovered  that  it  kills 
small  animals  by  paralysing  the  respiration  and  the  heart, 
through  its  direct  action  on  the  respiratory  and  cardiac  centres. 
The  active  principle  is  eliminated  by  the  liver,  for  in  all  the 
animals  which  died  during  the  experiments  the  gall-bladder 
was  found  to  be  distended  with  bile.  lie  has  published 
excellent  results  obtained  with  it  in  the  dyspnoea  of  asthma, 
emphysema  and  bronchitis,  these  good  results  depending  upon 
a  particular  modification  of  the  functions  of  the  pneumogastric. 
{Contrih,  a  Vi'tmlc  hot.  phys,  et  thcrap,  de  VEuphorh.  pii, 
Paris,  1884.)  Tison  and  Beaumetz  obtained  very  satisfactory 
results  from  it  in  dyspnoea  of  cardiac  origin.  It  appears  to  act 
beneficially  upon  spasmodic  dyspnaea,  from  whatever  cause 
arisinof,  and  it  unquestionably  is  a  remedy  of  great  power  and 
promise.  {Wldtla,)  Its  action  is  not  cumulative.  The  active 
principle  being  soluble  in  water  and  dilute  alcohol,  an  abundant 
watery  veliiclo  should  therefore  be  employed.  An  extract  made 
with  water  or  weak  spirit  keeps  well.  In  decoction,  1  oz.  of  the 
fresh  plant  or  i-  oz.  of  the  dried  plant  may  be  used  with  2  quarts 
of  water,  and  be  reduced  by  simmering  to  one  quart ;  the  addition 
of  H  to  2  ozs.  of  alcohol  will  prevent  it  from  spoiling  in  a  cold 
climate,  but  in  India  the  decoction  should  be  made  fresh  every 
2  days.  The  extract  may  be  given  in  1  gram  doses,  dissolved  in 
syrup  or  water ;  it  should  not  be  prescribed  in  pill,  on  account  of 
its  irritant  action  on  the  gastric  mucous  membrane.  The  decoc- 
tion is  given  in  doses  of  a  wine-glassful  three  or  four  times  a 
day  ;  both  preparations  are  best  given  after  meals  or  immediately 
before  them.  Attention  has  been  redirected  to  this  drug,  as  of 
value  in  the  treatment  of  hay  asthma  and  coryza,  by  Dr.  Rose- 
crans  Workman  (T/^^^vy?;?.  Gaz,,  July  15,  1890),  who  states  that 
in  thirteen  cases  of  hay  asthma,  prompt  relief  was  obtained  in 
nine,  in  one  of  the  other  cases  partial  relief  was  obtained,  and 
in  the  remaining  three  cases  the  results  were  negative.  The 
fluid  extract  was  administered  in  doses  of  30  to  60  minims  every 
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{our  hours.  In  nearly  all  the  above  cases  iodide  of  potassium 
and  arsenic  had  been  previously  used.  In  nine  cases  of  coryza, 
good  results  were  obtained  in  six,  the  sneezing  and  rhinal 
flow  ceasing  or  diminishing  within  thirty-six  hours  after  the 
administration  of  the  drug  was  begun.  The  doses  were  repeated 
every  three  or  four  hours.  In  five  cases  of  asthma  of  frequent 
recurrence  and  long  Ending,  marked  relief  was  experienced 
in  one  case :  the  dyspnoea  soon  disappeared  and  the  attacks 
were  always  shortened.  In  the  other  four  cases  no  good  effects 
were  obtained. 

Description. — Annual,  hairy,  obliquely-erect,  with  the 
apices  recurved;  leaves  opposite,  obliquely-oblong,  serrulate; 
flowers  small,  numerous,  in  globular,  axillary,  shortly-peduncled 
clusters ;  seeds  ovoid.  The  acute  leaves,  hispid  hairiness,  and 
small  fruit  render  this  species  easily  recognizable. 

Chemical  composition. — The  plant  has  been  examined  by  J.  H% 
Bunting  (Amer,  Joum.  Pharm,,  1888,  552),  whose  analysis 
shows  the  presence  of  the  following  constituents  :  wax,  caout- 
chouc, chlon^hyll,  resin,  tannin,  sugar,  mucilage,  carbo- 
hydrates, albuminoids,  calcium  oxalate,  and  other  salts. 

Nothing  is  known  of  the  active  principle  beyond  the  facts 
that  it  is  soluble  in  water  and  weak  spirit,  and  insoluble  in 
alcohol  of  90^,  ether>  chloroform,  bisulphide  of  carbon  and  oil  of 
turpentine;  it  is  supposed  to  be  a  gimi-resin.  The  watery 
solution  on  evaporation  to  dryness  leaves  a  deep  reddish-brown 
substance,  having  a  vitreous  fracture,  hardly  any  taste  and  a 
strawberry  odour.  {Bardet  et  Egasse,  Form,  dee  Noiw.  Bemedes, 
Paris,  1886.) 

EUPHORBIA  THYMIFOLIA,  Burm^ 

Fig.— .Bum.  Thes.  ZeyL,  t.  105,  /.  2;  Rheede,  HoH. 
Mai.  x.y  t.  33. 

Hab. Throughout  India  and  Ceylon,  Central  Asia,  and  all 

hot  countries,  except  Australia. 

III.— 33 
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Vernacular. — Chlioti-dudliiy  Nigdchuni  {Hitid.),  Bakta-keru, 
Dudhiya  {Beng.),  Chin-amam-patchai-arissi,  Sittrapal6di{Tflm.), 
Bidari-ndna-biyyam  (Tel.),  Dikti-dudhi,  Lahan-nayeti  (Mar.), 
Dodhuk,  Hazfirdana  (Put{;\). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in 
the  standard  Sanskrit  medical  works,  but,  along  with  the  allied 
species  E.  granulata,  Forsk.,  E.  microphylla,  Heyne,  and 
E,  Clarkeana,  Hook/.,  which  the  natives  do  not  distinguish  from 
it,  it  is  used  medicinally  in  most  parts  of  India  and  the  East. 
The  author  of  the  Khuldsat-el'tq/drib  states  that  it  is  a  small 
milky  prostrate  plant  with  slender  reddish  stems,  and  opposite 
leaves  about  the  size  of  a  split  lentil  seed,  very  common  about 
Merv  in  sandy  ground.  It  is  hot  and  dry  in  the  first  of  the 
third  degree ;  the  expressed  juice  or  powdered  plant  with  wine 
is  given  as  a  remedy  for  the  bites  of  venomous  reptiles,  and  is 
applied  externally  to  the  bitten  part ;  with  milk  it  acts  as  a 
purgative  and  expels  all  lioxious  humors  from  the  body.  Accord- 
ing to  Ainslie,  the  Sanskrit  name  is  Rakta-vindu-chhada,  which 
would  imply  that  it  is  a  remedy  for  Rakta^vindu,  '*  gonorrhoea 
with  sanious  discharge.**  He  remarks : — "  The  very  small  leaves 
and  seeds  of  this  low-growing  annual  plant,  which,  in  their 
dried  state,  are  slightly  aromatic  and  a  little  astringent,  are 
given  by  the  Taraool  doctors,  in  worm  cases,  and  in  certain 
bowel  affections  of  children;  they  are  commonly  administered 
in  the  form  of  powder,  and  in  buttermilk,  to  the  quantity  of 
one  pagoda  and  a  quarter  weight  in  the  course  of  the  day  on  an 
empty  stomach.  The  leaves  when  carefully  dried  smell  some- 
thing like  tea."  (Mat,  Ind.,  ii.,  75.)  Irvine  states  that  it  is  used 
as  a  stimulant  and  laxative  in  Northern  India.  In  the  Concan 
the  juice  is  used  to  cure  ringworm,  and  mixed  with  chloride  of 
anmionium  for  the  cure  of  dandriff.  O'Shaughnessy  says  that 
the  juice  is  a  violent  purgative,  and  that  the  fresh  plant  is,  by 
the  Arabs,  applied  to  wounds.  In  the  Did.  Econ.  Prod,  of 
India,  it  is  stated,  on  the  authority  of  the  Rev.  A.  Campbell, 
that  the  Santals  use  the  root  of  this  plant,  which  they  call 
Nanha-pusi-toa,  as  a  remedy  for  amenorrhoea. 
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Description. — A  much  branched  annual  prostrate  plant, 
more  or  less  hispidly  pubescent,  leaves  opposite,  ^  to  ^  inch, 
petioled,  obliquely-oblong,  obtuse,  crenulate,  glabrous  or  pubes- 
cent beneath,  stipules  elongate,  involucres  subsolitaiy,  very 
minute,  axillary,  especially  in  the  crowded  terminal  branchlets, 
lobes  short  ciliate,  glands  very  minute,  stipitate;  capsules  erect, 
obtusely  keeled,  pubescent ;  seeds  with  5  to  6  shallow  transverse 
furrows. 

Chemical  composition, — An  alcoholic  extract  of  the  whole 
plant  was  mixed  with  water  acididated  with  sulphuric  acid,  and 
successively  agitated  with  petroleum  ether  and  ether,  and  then 
reagitated  with  ether  from  the  solution  rendered  alkaline  with 
sodic  carbonate.  The  petroleum  ether  extract  contained  a 
large  amount  of  colouring  matter ;  it  had  a  very  faint  bitter 
taste ;  on  standing,  dark,  and  what  appeared  to  be  crystalline, 
points  separated,  but  which,  on  microscopic  examination,  were 
destitute  of  regular  structure.  Euphorbon  was  specially 
sought  for,  but  we  arrived  at  no  definite  conclusion  relative  to 
its  presence. 

The  acid  ether  extract  was  of  a  greenish  colour,  and  partly 
soluble  in  water,  the  solution  giving  a  greenish  coloration  with 
ferric  chloride,  and  precipitating  gelatine,  but  giving  no 
reaction  with  cyanide  of  potassium. 

After  washing  off  by  cold  alcohol  the  extractive  adhering 
to  the  sides  of  the  capside,  and  which  was  insoluble  in  water, 
a  sulphur-yellow  deposit  was  left,  which,  on  microscopic 
examination,  consisted  of  very  minute  needles.  This  principle 
was  present  in  only  minute  traces,  and  was  soluble  even 
in  warm  alcohol  with  difficulty;  it  gave  the  reactions  of 
quercitrin. 

The  aqueous  original  acid  solution,  before  the  addition  of 
sodic  carbonate,  was  of  a  bright  claret  colour ;  on  the  addition 
of  the  alkali  sage-green  flocks  separated,  the  addition  of  acids 
causiug  solution,  and  reproducing  the  original  claret-coloured 
solution ;  but  after  standing,  the  flocks  became  insoluble  in  acids. 
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and  only  a  faintly  yellowish-red  tint  was  product  by  their 
addition. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle 
which  crystallized  in  fine  colourless  feathery  crystals ;  it 
possessed  no  bitter  taste.  With  Frohde's  reagent  in  the  cold 
a  very  faint-yellow  tint  was  produced,  which  was  changed  to 
greenish  on  gwitly  warming.  Concentrated  nitric  acid  gave  a 
yellowish  tint.  Sulphuric  acid  and  potassium  bichromate  no 
colour  reaction. 

EUPHORBIA  TIRUCALLI,  Lmn. 

Fig.— Bheede,  EorL  Mai  tu,  t.  44.  Milk-bush  (Ung.), 
Euphorbe  antiven^rien  (Fr.). 

Hab. — Africa.  Cultivated  in  India  and  the  East.  The 
juice  and  bark. 

Vernacular. — Bar-ki-thohar,  Bar-ki-sehund  (Hind,),  Kdda- 
nivali  {Mar,)^  Netrio-thora>  Thora-danadalio  (6uz.),  Kalli- 
kombu  (Taw.),  Kada-jemudu  (Tel),  Bonta-kalli,  K^da-nevali 
(Can.),  Tiru-kalli  (ifaZ),  Lanka-sij  (Beng.), 

History,  Uses,  &C  — This  shrub  has  been  introduced 
into  the  East  from  Africa,  and  is  much  used  for  making  fences 
round  cultivated  fields,  as  oattle  will  not  break  through  it 
owing  to  the  acrid  nature  of  the  milky  juice .  The  earliest  notice 
of  £.  Tirucalli  that  we  know  of  is  in  the  K^mua,  which  was 
written  about  the  middle  of  the  14th  century;  it  is  there  called 
{jt^  (dihan),  the  name  by  which  it  is  still  known  in  Arabia 
(Forakahl)^  and  is  described  as  a  noxious  plant,  used  to  poison 
wild  beasts.  The  plant  is  not  mentioned  in  the  Nighantas, 
but  the  juice  is  in  general  use  among  the  natives  of  India  as  a 
purgative,  and,  applied  locally,  as  a  counter-irritant.  Rheede 
states  that  a  decoction  of  the  root  is  given  in  certain  cases  of 
colic,  and  that  the  milky  juice  mixed  with  melted  butter  is 
prescribed  as  a  purge.  It  is  the  Oasifraga  lactea  of  Bumphius, 
who  says  that  the  bark  is  applied  in  Java  to  fractures.  Accord- 
ing to  Horsfield,  the  Javanese,  who  call  it  KayoO'Oorb,  also  use 
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it  as  a  vesicant.  Virey  (Hist.  Nai.,  p.  299)  says  :— II  gu^rit  trfes 
bien  TafPectioii  ven^rienne  ;  il  est  aussi  purgatif  et  vomitif /* 
Loureiro  notices  its  caustic  nature:  ''Occulos  si  tangat  ex- 
CfiBcat."  (Ainslie,  Mat  Ind.,  ii.,  133  and  425.)  In  the  Concan 
1  to  4  drops  of  the  milky  juice  are  given  with  treacle  or  the 
flour  of  Cicer  arietinum'd^  a  purge,  and  the  charcoal,  which  is 
very  light,  is  used  in  making  pastilles.  Dr.  G.  Y.  Hunter 
speaks  of  the  juice  as  a  good  application  in  neuralgia.  In  6oa 
it  is  used  for  poisoning  fish. 

Description. — ^A  shrub  or  small  tree,  15 — 20  feet,  with 
numerous  slender  branches,  smooth,  and  of  a  bright- green  colour, 
having  a  few,  most  minute  leaves  at  the  extremities,  which  soon 
fall  off ;  as  the  plant  grows  older,  the  stalks  become  stronger,  and 
at  length  woody  and  of  a  brown  colour.  The  wood  of  old  trees 
is  white,  close-grained  and  strong  ;  it  produces  a  good  charcoal 
for  gunpowder  and  other  purposes. 

Chemical  composition. — See  next  article. 

EUPHORBIA  NERIIFOLIA.Wwn. 

Fig, — BO.  Plant.  Orasses,  ii.,  t.  46  ;  Rumph.  Herb.  Amb.  iv,, 
/.  40. 

Hab. — Deccan  Peninsula,  Beluchistan,  Malay  Islands. 
Cultivated  elsewhere.     The  juice  and  root. 

Vemacular.Sehund,  Thohar  [Hind.),  Mansa-sij,  Pdta-sij 
(Beng.),  Nevadimga;  Mingut  (Mar.),  Thohar-kantaro  (Ouz.), 
Ilaik-kalli  (Tarn.),  Aku-jemudu  (Tel),  Tale-kalli  (Can.),  Elak- 
k^Oi  (Mai.). 

EUPHORBIA  ANTIQUORUM,  Linn. 
Fig.^Wight Ic,  t.  897 ;  Rheede,  Hort.  Mai.  ii.,  t.  42. 

Hab. — Throughout  the  hotter  parts  of  India  and  Ceylon. 
The  juice  and  root. 

rmwfcwfar.— Tidhara-sehund  (Hind.),  Tek6ta-sij  (Beng.), 
TridhSri-nevadunga,  Nara-seja  (Jfan),Shadhurak-kalli  (Tarn.), 
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Bomma-jemudu   (TeL),   Mudu-mnla-kalli   {Can,),  Katak-kalli 
( Ma/.),  Tandhari-thohar  (Guz.). 

History,  Uses,  &C.— These  two  plants  are  included 
under  the  Sanskrit  names  of  Snuhi,  Sehunda,  Vajra,  Vajra-tundi, 
Vajra-dantaka,  Gandira  and  Maha-taru,  and  are  supposed  to 
ward  off  lightning  strokes,  on  which  account  they  are  sometimes 
cultivated  in  pots  placed  on  exposed  positions  in  Hindu  houses. 
They  are  sacred  to  Mansfi,  the  goddess  of  serpents.  In  some 
parts  of  India,  in  July  and  August,  on  Tuesdays  and  Thurs- 
days, the  natives  approach  the  trees  with  offerings  of  rice, 
milk,  and  sugar,  praying  to  be  delivered  from  snake-bites. 
They  also  employ  the  root  mixed  with  black  pepper  as  a 
medicine  for  the  cure  of  snake-bites  internally  and  externally. 
Dutt  informs  us  that  in  Bengal,  on  the  fifth  day  after  the  full 
moon  of  the  month  Srawan,  -E.  neriifolia  is  planted  in  the  court- 
yard of  Hindu  houses  and  worshipped. 

In  Western  India  there  is  a  curious  custom  among  the  Con- 
cani  Brahmins  in  connection  with  this  plant.  At  the  time  of 
the  Dewali  they  cut  a  portion  of  the  stem,  hollow  it  out,  and 
fill  it  with  oil,  in  which  they  place  a  wick.  The  little  lamp 
thus  formed  is  lighted  and  carried  from  house  to  house  with 
the  object  of  depositing  it  imextinguished  in  the  house  of 
some  friend  or  acquaintance,  saying  at  the  same  time,  "  A  son- 
in-law  for  you,"  that  is,  wishing  them  good  fortune  (Neva- 
dunga).  The  people  of  the  house  pretend  not  to  want  it,  and 
try  to  extinguish  the  light  by  throwing  water  at  it.  These 
lamps  are  also  placed  upon  little  heaps  of  cowdung  and 
worshipped. 

In  the  Nighantas  the  plants  are  described  as  purgative,  pun- 
gent, digestive,  bitter  and  heavy,  and  are  said  to  be  useful  in 
constipation,  flatulent  distention,  tumours,  swellings,  abdominal 
enlargements,  rheumatism,  spleen,  leprosy,  mania  and 
jaimdice. 

They  abound  in  an  acrid  milky  juice,  which  is  a  popular 
application  to  warts  and  other  cutaneous  affections.  The 
native  doctors  purify  arsenious  acid  by  packing  it  in  a   hole 
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made  in  a  piece  of  the  stem,  closing  tlie  hole  and  exposing 
the  stem  to  the  action  of  fire  until  it  is  charred.  The  milky 
jxiice  of  E,  neriifolia  is  usually  administered  internally  by 
soaking  other  purgatives  and  aromatics  in  it,  so  that  by 
absorption  of  the  juice  their  purgative  properties  become 
increased.  A  similar  method  is  adopted  when  the  juice 
is  applied  externally,  a  tent  or  issue  pea  being  prepared  with 
some  finely  powdered  drug  and  steeped  in  it.  Ainslie  tells  us 
that  the  native  practitioners  prescribe  the  juice  as  a  purge  and 
deobstruent,  in  those  visceral  obstructions  and  dropsical  affec- 
tions which  are  consequent  of  long-continued  intermittent 
fever,  the  quantity  given  for  a  dose  being  about  i  of  a  pagoda 
weight  (20  grs.).  Externally,  mixed  with  margosa  oil,  it  is 
applied  to  limbs  which  have  become  contracted  from  rheuma- 
tism. [Mat»  Ind.,  Vol.  II.,  p.  97.)  In  Bombay  the  root  is  mixed 
with  country  liquor  to  make  it  more  intoxicating,  and  the  juice 
is  used  to  kill  maggots  in  wounds,  and  is  dropped  into  the  ear 
to  cure  earache,  a  practice  common  to  many  parts  of  India. 
In  the  Concan  the  stem  is  roasted  in  ashes,  and  the  expressed 
juice,  with  honey  and  borax,  given  in  small  doses  to  promote 
the  expectoration  of  phlegm ;  sometimes  the  juice  of  Aduha 
is  added.  For  asthma,  Mudar  flowers,  Aghada  root,  and  Gokaran 
root  are  steeped  in  the  juice,  powdered  and  given  with  honey 
and  chebulic  myrobalans.  Dose  about  4  grains.  The  author  of 
the  Makhzan-el-Adiciya,  under  the  name  of  Zakiim  (Euphorbia), 
describes  four  Indian  species,  which  are  probably  E,  antiquofum, 
E.  neni/olia,  E,  Nivulia  and  E,  Tirucalli,  The  milky  juice  of 
the  first,  he  says,  is  mixed  with  the  flour  of  Cicer  arietinum, 
roasted,  and  administered  in  pills  as  a  remedy  for  gonorrhoea. 
It  has  a  strong  purgative  action.  The  juice  of  the  second  and 
third  species  is  heated  and  dropped  into  the  ear  for  the  cure  of 
earache  ;  heated  with  salt  it  is  given  as  a  remedy  in  whooping 
cough,  asthma,  dropsy,  leprosy,  enlarged  spleen,  dyspepsia, 
jaundice,  flatulence,  colic,  calculus,  tumours,  &c.  The  fourth 
species  yields  a  milky  juice,  having  similar  properties.  Spren- 
gel  identifies  E.  neriifolia  with  the  ^  ^^j^  (Mahudaneh)  of  Ibn 
Sina,  also  called  Hab-el-muluk,  'a  purgative  seed  of  a  reddish 
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brown  colour  and  like  a  vetch.*  The  author  of  the  ^^  jocosely 
remarks  that  the  name  should  be  /^lij  ^U  and  says:^ 
J^^\  t^^liJ  f^jk  ^J  c5»  A.^  ^13  ^f  "it  is  sufficient  as  a 
purgative  without  the  assistance  of  any  other  drug/'  Ibn  Sina 
describes  Mahudaneh  as  tricoccous  and  like  a  large  filbert ;  he 
says,  the  name  of  the  plant  is  Shibab.  It  cannot  be  JE,  neriifoUa^ 
which  has  seeds  no  larger  than  a  grain  of  mustard.  In  the 
Diet,  of  Econ.  Prod.y  published  by  the  Government  of  India,  it  is 
stated,  on  the  authority  of  Dr.  J.  H.  Thornton,  that  the  juice  of 
E,  antiqtwrum  mixed  with  burnt  borax  and  common  salt  is  used 
as  an  application  to  painful  joints  and  swellings.  Dr.  Thornton 
gayg; — "The  fresh  milky  juice  is  a  direct  irritant  both  when 
taken  internally  and  applied  externally.  Taken  in  very  small 
quantities,  it  is  a  drastic  purgative."  E,  tngona,  Haworth, 
the  Kattimandu  or  "knife  medicine"  of  the  Telugus»  so  named 
because  it  is  used  for  fixing  knife  blades  in  their  handles,  and 
E.  Nivuliay  Hetm.,  have  similar  properties. 

Description. — E,  neriifoUa  is  a  small,  fleshy,  glabrous  tree 
or  shrub,  branches  jointed,  cylindrio  or  obscurely  6-angled,  with 
short,  sharp  stipular  thorns  arising  from  thick  tubercles ;  leaves 
deciduous,  fleshy,  obovate  oblong  or  obovate-acute ;  involucres  in 
small,  stout,  dichotomous,  short-peduncled  cymes  from  the 
sinuses,  hemispheric,  smooth,  styles  connate  high  up,  undivided, 
cocci  compressed,  glabrous ;  the  fruit  is  tricoccous,  but  so  deeply 
divided  that  it  has  the  appearance  of  three  radiating  slender 
follicles.  The  seed  is  about  the  size  and  shape  of  a  grain  of 
mustard,  and  of  a  greyish-brown  colour. 

E,  antiquorum  is  an  erect,  fleshy,  glabrous  tree  or  shrub, 
branches  terete  or  obscurely  3 — 6  angled,  branchlets  with  3—5 
thick  sinuate  wings,  and  a  pair  of  sharp  stipular  thorns  in  the 
sinuses ;  leaves  few  and  small,  from  the  sides  of  the  wings, 
fleshy,  obovate  oblong,  tip  rounded;  involucres  3-nate, 
forming  short-peduncled  cymes  in  the  sinuses,  styles  free, 
2-lobed,  cocci  compressed,  glabrous. 

E.  Nivulia  and  E.  trigona  are  very  similar  shrubs. 
*  Hab-el-muldk  is  the  seed  of  Croton  Tiglium. 
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CJiemical  composition.— Ueuke  (Archie,  d,  Pharm.,  Vol.  224 
(1886),  729 — 759)  has  ascertained  that  the  dried  juice  of  Katti- 
mandu  (E.  Nividia)  contains  35  per  cent,  ol  Euphorbon,  25*40 
per  cent,  of  resin  soluble  in  ether,  1'3*70  of  resin  insoluble  in 
ether,  I'oO  per  cent,  of  caoutchouc,  and  the  other  constituents  of 
commercial  gum  euphorbium.  The  dried  juice  of  E.  Timcalli 
was  also  found  to  be  of  a  similar  nature,  and  to  contain  4  per 
cent,  of  caoutchouc.  Ilenke  examined  the  juice  of  sixteen 
species  of  Euphorbia  and  ascertained  that  they  all  contain 
euphorbon,  so  that  we  may  fairly  suppose  it,  as  well  as  an  acid 
resin,  malate  of  calcium,  and  caoutchouc,  to  be  a  constant 
constituent  of  the  milky  juice  of  all  the  plants  belonging  to  the 
genus.  (Se^  mxt  article.) 

EUPHORBIA  RESINIFERA,  Berg. 

Fig.  —  Jackson y  Account  of  Morocco,  t.  6  ;  Berg,  et  Soh.,  t,  34  d, 
/.  M— X;  Bentl.  ami  Trim.  240. 

Hab. — Morocco.     The  dried  juice  (Gum  Euphorbium). 
Vernacular. — Farbiyun,  Afarbiyun,  Farfiyun  (Ind.  Bazars). 

History,  Uses,  &C. — Euphorbium  was  known  to  the 
ancients.  Dioscorides  and  Pliny  both  describe  its  collection  on 
Mount  Atlas  in  Africa,  and  notice  its  extreme  acridity.  Accord- 
ing to  the  latter  writer,  the  drug  received  its  name  in  honour 
of  Euphorbus,  Physician  to  Juba  II.,  King  of  Mauritania. 
This  monarch,  who,  after  a  long  reign,  died  about  A.D.  18, 
was  distinguished  for  his  literary  attainments,  and  was  the 
author  of  several  books,  which  included  treatises  on  opium  and 
euphorbium.  The  latter  work  was  apparently  extant  in  the 
time  of  Pliny. 

Euphorbium  is  mentioned  by  numerous  other  early  writers 
on  medicine,  as  Rufus  Ephesius,  who  probably  flourished 
during  the  reign  of  Trajan,  by  Galen  in  the  2nd  century,  and 
by  Vindicianus  and  Oribasius  in  the  4th.  iEtius  and  Paidus 
-^gineta,  who  lived  respectively  in  the  6th  and  7th  centuries, 
were  likewise  acquainted  with  it;  and  it  was  also  known  to  the 
III.— 88 
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Arabian  school  of  mediciue.  la  describing  the  route  from 
Aghmat  to  Fez,  El-Bekri  of  Granada,  in  1068,  mentioned  the 
numerous  plants  of  El-Farbit/un  growing  in  the  country  of  the 
Beni  Ouareth,  a  tribe  of  the  Sanhadja.  (Phannacographia,) 
Ibn  Sina  notices  the  drug  under  the  name  of  Farbiyun;  Haji 
Zein  states  that  it  is  called  Farbiyun,  Afarbiyun,  Farfiyun 
and  Tdkdb,  and  that  the  men  who  collect  it  have  to  tie  up  their 
faces  to  prevent  the  dust  entering  their  mouths,  as  it  would 
cause  all  their  teeth  to  fall  out.  He  says  that  as  soon  as  it  is 
collected,  it  is  mixed  with  husked  beans  to  preserve  its  strength, 
and  that  when  fresh  it  is  of  a  yellow  colour,  translucent,  and 
easily  soluble  in  olive  oil;  when  old  it  turns  reddish-yellow,  the 
odour  is  acrid.  As  regards  its  madicinal  properties,  he  states 
that  it  is  a  useful  application  in  sciatica,  palsy,  coHc,  lumbago, 
and  removes  phlegmatic  humors  from  the  joints  and  limbs; 
internally  administered  it  acts  as  a  purgative  of  bile  and  phlegm. 
However  used,  it  should  always  be  diluted  with  such  substances 
as  oil  of  roses  (fatty  extract),  bdellium,  extract  of  liquorice, 
tragacanth  or  gum  arabic ;  the  dose  is  from  one  carat  to  one  dang. 
When  given  internally  to  women,  it  causes  abortion,  but  a  pessary 
containing  one  grain  of  euphorbium  causes  the  mouth  of  the 
uterus  to  contract  and  prevents  abortion.  Mixed  with  honey  it 
is  used  in  purulent  ophthalmia.  Three  dirhams  is  a  fatal  dose, 
causing  ulceration  of  the  stomach  and  intestines ;  the  antidotes 
for  it  are  sour  milk,  the  juice  of  sour  pomegranates,  and  cam- 
phor. 

The  author  of  the  Tahfat-el'inuminin  gives  almost  a  literal 
translation  of  what  Dioscorides  says  about  euphorbium,  and 
reproduces  a  great  part  of  Haji  Zein's  account  of  it;  he  men- 
tions its  use  as  a  snufiF,  when  diluted  with  beet  juice,  in  certain 
affections  of  the  brain,  as  a  dusting  powder  to  remove  proud  flesh, 
and  as  an  enema  in  obstructed  menses.  In  modern  medicine, 
euphorbium  is  never  given  internally,  but  it  is  still  sometimes 
employed  as  an  errhine,  after  having  been  largely  diluted  with 
some  inert  powder,  in  amaurosis,  deafness,  and  other  chronic 
brain  diseases.  Its  use  as  a  counter-irritant  is  now  almost 
entirely  confined  to  veterinary  practice. 
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Description. — The  drug  consists  of  irregular  pieces, 
seldom  more  than  an  inch  across  and  mostly  smaller,  of  a  dull 
yellow  or  brown  waxy-looking  substance,  among  which  por- 
tions of  the  angular  spiny  stem  of  the  plant  may  be  met  with. 
The  substance  is  brittle  and  translucent,  and  has  a  somewhat 
aromatic  odour;  it  is  extremely  acrid,  and  the  dust  is 
powerfully  irritant  if  inhaled. 

Chemical  composition.  — An  analysis  of  selected  fragments  free 
from  extraneous  matter  by  Fllickiger  (  Vierteljahresschrift  ftir 
prakt,  Phann.y  xvii.  (1868),  82 — 102)  shows  the  composition  of 
the  drug  to  be  as  follows  : — 

Amorphous  resin,  C^°H»«0^    38 

Euphorbon,  C^'H^^o    22 

Mucilage    18 

Malates,  chiefly  of  calcium  and  sodium 12 

Mineral  compounds  10 

100 

The  amorphous  resin  is  readily  soluble  in  cold  70  per  cent, 
alcohol.  The  solution  has  no  acid  reaction,  but  an  extremely 
burning  acrid  taste.  By  evaporating  the  resin  with  alcoholic 
potash,  and  neutralizing  the  residue  with  a  dilute  acid,  a  brown 
amorphous  substance,  the  Euphorhic  Acid  of  Buchheim,  is 
precipitated.  It  is  devoid  of  acridity,  but  has  a  bitterish  taste. 
From  the  drug,  deprived  of  the  amorphous  resin  ether  or  petro- 
leum takes  up  the  Euphorbon,  which  may  be  obtained  in  colour- 
less, although  not  very  distinct,  crystals,  which  are  at  first  not 
free  from  acrid  taste,  but  by  repeated  crystallizations,  and  finally 
boiling  in  a  weak  solution  of  permanganate  of  potash,  may 
be  so  fat  purified  as  to  be  entirely  tasteless.  Euphorbon  is 
insoluble  in  water ;  it  requires  about  60  parts  of  80  per  cent, 
alcohol  for  solution  at  ordinary  temperatures.  In  boiling 
alcohol  it  is  freely  soluble,  also  in  ether,  benzole,  amy  lie  alcohol, 
chloroform,  acetone  or  glacial  acetic  acid. 

Euphorbon  melts  at  113  to  116''  C.  without  emitting  any 
odour.     By  dry  distillation  a  brownish  oily  liquid  is  obtained, 
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which  requires  further  examination.  If  euphorbon  dissolved 
in  alcohol  is  allowed  to  form  a  thin  film  in  a  porcelain  capsule, 
and  is  then  moistened  with  a  li*tle  concentrated  sulphuric  acid, 
a  fine  violet  hue  is  produced  in  contact  with  strong  nitric  acid 
slowly  added  by  means  of  a  glass  rod.  The  same  reaction  is 
displayed  by  lactucerin,  to  which  in  its  general  characters 
euphorbon  is  closely  allied.  If  a  few  drops  of  an  alcoholic 
solution  of  euphorbon  are  allowed  to  dry  on  a  piece  of  filtering 
paper,  and  then  touched  with  a  drop  of  nitric  acid,  a  blue  colour 
will  be  developed. 

Pure  euphorbon,  according  to  Ilenke,  melts  at  67^  to  68^; 
its  composition  was  found  to  be  C^''H*'*0.  Its  rotatory  power 
dissolved  in  chlorofonn  was  [a]D=  +15'^88.  Hesse  assigns  to 
euphorbon  the  formula  CIP*0. 

The  mucilage  of  euphorbium  is  precipitated  by  neutral 
acetate  of  lead,  as  well  as  silicate  or  borate  of  sodium,  it  there- 
fore does  not  agree  with  gum  arabic. 

If  an  aqueous  extract  of  euphorbium  is  mixed  with  spirit 
of  wine,  and  the  liquid  evaporated,  the  residual  matter  assumes 
a  somewhat  crystalline  appearance,  and  exhibits  the*  reactions 
of  Malic  Arid,  Subjected  to  dry  distillation,  white  scales  and 
acicular  crystals  of  M oleic  and  Fu marie  acids,  produced  by  the 
decomposition  of  the  malic  acid,  are  sublimed  into  the  neck  of 
the  retort.     {P/iaf*macofjraj)hia,  2nd  Ed.,  p.  560.) 

Toxicology. — Euphorbium  causes  the  eyes  to  weep  and  grow 
red,  the  nose  to  run  with  watery  and  even  bloody  mucus, 
and  saHva  to  flow  abundantly  from  the  mouth.  To  prevent 
these  effects,  says  Pereira,  some  drug-grinders  employ 
masks  with  glass-eyes,  others  apply  a  wet  sponge  to  the 
nose  and  face,  while  others  cover  the  face  with  crape. 
Individuals  who  have  been  exposed  for  some  time  to  the 
influence  of  this  dust  suffer  with  headache,  giddiness,  and 
ultimately  become  delirious.  I  was  informed,  he  adds,  of 
an  Irish  labourer  who  was  made  temporarily  insane  by  it,  and 
who,  during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  of 
the  mill-horse.     In  a  case  which  fell  under  his  notice   a  man 
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grow  sudJoutly  djliri'jus,  and  presently  became  in.son  ible  and 
fell  in  a  fit.  Eis  face  was  red  and  swollen,  his  pul>t  I'requent 
and  full,  and  his  skin  verj  hot.  On  being  bled,  hi>  toiiscious- 
ness  returned  and  he  complained  of  great  headache. 

Under  Euphorbiacoae,  Norman  Chevers,  quotinj^  Dr.  H. 
Cleghorn  of  Madras,  says : — **  There  are  several  species  of 
Euphorbia,  as  the  E,  lirni/olia,  a)itiguonim,  acaulis,  and  others 
which  abound  in  a  milky  juice.  This  produces  a  blister  when 
rubbed  on  the  intc*>umont8,  and  serious  inflammation  if  dropped 
into  the  eye.  Several  cases  have  happened  within  my 
knowledge,    where  the  siglit  has  Lcen  endangered   from    this 

Other  ppocics  (,[  Ivapiiorbia  ioinul  in  India,  and  occasiionnlly 
used  medicinally,  are  E.  helioscopia,  Linn,,  the  Sun  Spurge, 
a  native  of  Afghanistan  and  rhe  Punjab,  E*  hypericifolia, 
Linn.,  and  E.  Royleana,  Boiss,,  a  native  of  the  outer 
Himalaya. 

E.  Jolio-sco))ia  is  n.sed  n^  a  hydragogue  cathartic,  and  the 
juice  is  applied  to  remove  warts.  Dr.  Baudry  [LuU.  Med.  ciu 
Koi'd,  1867)  has  report^^l  a  ease  of  severe  ulceration  lesulting 
from  the  application  of  a  poultice  of  the  bruised  plant. 

E.  hyperirifolia  has  not  unfrequently  been  mistaken  for 
E.  piluliferay  but  may  bi-  distinguished  readily  by  its  not  having 
the  hairy  stem  of  the  latter  plant.  In  Reunion  it  is  used  as  an 
astringent  in  dysentery  under  the  name  of  Jlerbe  Jean-Uohert, 

PHYLLANTHUS  EMBLICA,  Uw, 

Fig.— Brand.  For.  FL,  t  52;  Bcdd.  FL  Sylv.,  /.  i368  ; 
A.  Ju88.  Tent.  Euphorb.,  ^  5,/.  15  ;  R/ieedey  Hort.  Mat.  /.,  t.  38. 
Emblic  myrobalan  {Eng.),  Emblic  oflScinal  (Fr.). 

Hab. — Throughout  tropical  India.  The  fruit,  bark,  and 
flowers. 

Vernacular.— knwAdi  {Hind.),  Amlaki  (Beng.),  Avala,  Aval- 
kathi  (Mar.),  Nelli-kai,  Toppi  {Tarn.),  Nelli-kaya,  Usirike-kaya 
{Tel.),  Nelli-kaya  (Afa/.),  NeUi-kayi  (Can.),  Ambala  {Guz.). 
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History,  Uses,  &C. — The  fruit  of  this  tree  is  the 
Dhatriphala,  Amritaphala,  Amalaka  or  Sriphala  of  the 
Nighantas,  and  is  described  as  having  all  the  properties  of  the 
chebulic  myrobalan.  It  is  used  both  fresh  and  dried ;  in  the 
former  condition  it  is  considered  to  be  refrigerant,  diuretic  and 
laxative  ;  in  the  latter,  astringent.  It  is  pickled  by  the  natives, 
and,  on  account  of  a  peculiar  flavour  which  it  imparts,  some  of 
the  forest  tribes  eat  it  before  drinking  water.  A  sherbet  of 
the  fruit,  sweetened  with  sugar  or  honey,  is  a  favourite  cooling 
drink  for  sick  people  ;  it  is  said  to  be  diuretic.  A  country-side 
prescription  for  biliousness  in  the  Concan  is  Avaia,  4  massas, 
to  be  soaked  all  night  in  water,  and  in  the  morning  to 
be  pounded  and  mixed  with  a  quarter  seer  of  milk  and 
flavoured  with  sugar  and  cumin.  Emblic  myrobalans  are  an 
ingredient  in  many  compound  preparations  described  in 
Sanskrit  works.  A  selection  of  these  prescriptions  will  be 
found  in  Dutt's  Hindu  Materia  Medica;  the  following,  translated 
from  Chakradatta,  may  be  taken  as  an  example : — 

"  Dhatri  lauha,  —Take  of  powdered  Emblic  myrobalans  64 
tolds,  prepared  iron  3*2  tolds,  liquorice  powder  16  tolds,  mix 
them  together,  and  soak  in  the  juice  of  Tinospora  cordifolia 
seven  times  succossively.  This  preparation  is  given  in  jaundice, 
anaemia  and  dyspepsia,  in  doses  of  from  20  to  40  grains." 

Mahometan  physicians  esteem  this  myrobalan  equally  with 
the  Hindus ;  they  describe  it  as  astringent,  refrigerant,  cardia- 
cal,  and  a  purifier  of  the  humors  of  the  body.  It  is  much 
prescribed  by  them  in  fluxes,  and  is  also  applied  externally  on 
account  of  its  cooling  and  astringent  properties  The  Arabic 
name  is  Amlaj,  and  the  Persian  Amala.  Ainslie  states  that 
the  flowers,  which  have  an  odour  resembling  that  of  lemon  peel, 
are  supposed  by  the  Vytians  to  have  virtues  of  a  cooling  and 
aperient  nature,  and  are  prescribed  in  conjunction  with  other 
articles  in  the  form  of  an  electuary.  {JUat  Ind,,  ii.,  p.  244.) 
In  the  Pharmaeopma  of  India  it  is  stated,  upon  the  authority 
of  Dr.  M,  Ross,  that  the  root  by  decoction  and  evaporation 
yields  an  astringent  extract  equal  to  catechu,  both  for  medicinal 
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purposes  and  in  the  arts ;  the  chips  of  the  wood  or  small 
branches  thrown  into  impure  or  muddy  water,  according  to  the 
same  authority,  clear  it  effectually.  In  the  Concan  the  juice  of 
the  fresh  bark,  with  honey  and  turmeric,  is  given  in  gonorrhoea. 

Description. —  Fresh  Emblic  myrobalans  are  globidar, 
fleshy,  smooth,  six- striated,  of  a  yellowish-green  colour,  and 
sometimes  as  large  as  a  walnut ;  they  contain  an  obovate  obtusely 
triangular,  3-celled  nut,  each  cell  of  which  contains  two  triangu- 
lar seeds.  The  taste  of  the  pulp  is  acid,  astringent,  and  some- 
what acrid.  The  dried  fruit  is  the  size  of  a  cob  nut,  sub- 
hexagonal,  wrinkled,  of  a  grey-black  colour  if  it  has  been 
collected  when  immature,  but  yellowish-brown  if  mature ;  the 
latter  upon  pressure  breaks  up  into  six  parts,  each  of  which 
consists  of  a  section  of  the  pulp  and  nut,  and  contains  one 
triangular  brown  seed. 

Chemical  composition, — The  pulpy  portion  of  the  fruit  dried 
at  lOO^C,  and  freed  from  the  nuts,  had  the  following  composi- 
tion :— 

Ether  extract  (gallic  acid,  &c.)   11 '32 

Alcoholic  „    (tannin,  sugar,  &c.)  36*10 

Aqueous    „     (gum,  &c.) 13-75 

Soda  „     (albumen,  &c.)  13*08 

Crude  cellulose 17*80 

Mineral  matter 4*  12 

Moisture  and  loss 3*83 

]  00-00 


The  acidity  of  the  fruit  was  found  to  be  equal  to  9-6  per 
cent.,  calcidated  as  acetic  acid.  The  amount  of  tannic  acid, 
estimated  with  acetete  of  lead  solution,  was  35  per  cent.,  and  10 
per  cent,  of  glucose  was  estimated  by  means  of  Fehling's  solu- 
tion on  an  infusion  of  the  pulp  after  the  removal  of  the  tannin. 

Lowe  considers  this  tannin  to  be  identical  with  the  ellago- 
tannic  acid  of  Divi-divi. 
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Commerce, — Two  kinds  of  Avala  are  found  in  commerce, 
one  entire,  and  the  other  cut  up,  and  the  nut  removed.  The 
fruit  is  collected  in  many  parts  of  India.  Value,  about  Rs.  32 
per  candy  of  7  cwts. 

PHYLLANTHUS  RETICULATUS,  Poir. 

Fig.— ^.  Jms.  Tent.  Euphorb.  19,  t  4,  /  1 ;  Wight  Ic, 
t.  1899;  Burm.  Thes.  Zej/l,  t  88. 

Hab. — Throughout  tropical  India.     The  leaves  and  bark. 

Vernacular. — Pdnjoli  (Hind.),  Prilagdda  [Tel),  Pdlavajrr 
(Ta;n.),  Pankdshi  (Beng,),  Pavapa,  Puvana  {Mar.},  Eamohi 
{Sind.),  Datwan  (Ouz.),  Katu-niruri  (MaL). 

History,  Uses,  &C. — Ainslie  [Mat.  Ind.,  ii.,  223)  gives 
Krishna-k^mboji  as  the  Sanskrit  name  of  this  plant.  Kamboja, 
"  coming  from  Kamboj,*'  is  applied  in  that  language  to  several 
plants,  but  none  of  them  have  been  identified  with  P.  reticulata^, 
nor  does  it  appear  to  be  mentioned  in  the  Nighantas  under  any 
other  name.  The  leaves  and  bark  are  used  as  a  diuretic  and 
cooling  medicine  and  as  an  alterative.  Ainslie  says  : — *'  This 
bark,  as  it  appears  in  the  Indian  bazars,  is  commonly  in 
pieces  about  a  foot  long,  and  as  thick  as  the  wrist,  of  a 
dark  colour  outside,  and  of  a  faint  sweetish  taste ;  it  is 
considered  as  alterative  and  attenuant,  and  is  prescribed  in 
decoction,  in  the  quantity  of  4  ounces  or  more  twice  daily."  In 
the  Concan  the  juice  of  the  leaves  is  made  into  a  pill  with  cam- 
phor and  cubebs,  and  dissolved  in  the  mouth  as  a  remedy  for  bleed- 
ing from  the  gums ;  it  is  also,  along  with  the  juice  of  other 
alterative  plants,  reduced  to  a  thin  extract,  and  made  into  a 
pill  with  aromatics.  This  pill  is  given  twice  a  day,  rubbed  dowu 
in  milk,  as  an  alterative  in  heat  of  blood. 

Description. — Shrubby,  climbing,  primary  branches 
twiggy ;  young  shoots  pubescent ;  floriferous  branchlets  angular ; 
leaves  oval-obtuse,  bifarious;  flowers  axillary,  aggregated, 
several  males  and  usually  one  female ;  male  flowers  purplish ; 
berries  size  of  a  pea,  dark-purple.  This  plant  is  common  near 
water^  and  extends  to  Sind,  where  it  is  found  in  the  forests  of 
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great  size,  climbing  to  the  tops  of  the  highest  trees,  {Bomb. 
Flora.)  The  flowers  have  a  peculiar  and  disagreeable  smelL 
The  bark  is  dark-brown  externally,  and  thickly  studded  with 
little  elliptic  warty  rings ;  beneath  the  suber  is  a  deposit  of 
chlorophyll,  but  the  substance  of  the  bark  is  of  a  dull-red 
colour.  Taste  sweet  and  astringent.  Microscopically  there  is 
little  to  remark  beyond  masses  of  deep  purple  pigmentary 
matter  and  groups  of  large  stone  cells. 

Chemical  composition, — The  leaves  contained  a  tannic  acid 
similar  to  that  separated  from  other  species  of  this  genusi 
but  no  alkaloid.  A  crystalline  principle  soluble  in  ether  was 
removed  from  the  aqueous  solution  of  the  alcoholic  extract ;  it 
gave  a  yellowish-brown  colour  with  sulphuric  acid,  a  brown 
colour  with  Frohde's  reagent,  and  a  yellow  solution  with  alkalies. 
The  powdered  air-dried  leaves  afforded  7*83  per  cent,  of  ash, 
and  when  mixed  with  water  became  very  mucilaginous,  and  it 
was  very  difficult  to  filter  this  mixture  through  paper. 

Phyllanthus  madraspatensis,  Linn,,  Wight  Ic, 
1895,  /  3,  yields  the  Kanocha  seed  of  the  bazars.  The  seeds  are 
polished,  triang^ar,  of  a  grey  colour,  prettily  marked  with 
delicate  dark-brown  lines  like  basket-work;  length  -^  of  an 
inch;  breadth  somewhat  less;  one  side  is  arched,  the  other 
presents  two  sloping  surfaces  united  to  form  a  longitudinal 
ridge,  at  the  pointed  end  is  a  small  scar  marking  the  attachment 
to  the  ovary;  the  testa  is  hard  and  brittle.  When  soaked 
in  water  they  immediately  become  thickly  coated  with  a  semi- 
ei)aque  mucilage ;  the  kernel  is  oily  and  has  a  sweet  nutty  taste; 
the  seeds  are  used  medicinally  on  account  of  the  mucilage 
which  they  afford. 

PHYLLANTHUS.   UYRH-Rl,  Linn. 

Fig.— Wight  Jc,  t.  1894;  Bheede,  Sort.  Mai.  x.,  t.  15. 

PHYLLANTHUS  URINARIA,  Linn. 
Fig.^^  Wight  Ic.j  1. 1895,/.  4 ;  RheedCy  Sort.  Mai  x.,  t.  16. 
Hab. — ^Throughout  India.    The  herbs. 
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F<?r«a^tor,— Bhumi-a'nvala  {Hind.),  Bhui-iainla  (Beng.), 
Bhoi-a'vala  {Mar.)^  Kizhkay-nelK  (Tarn,),  Nelli-usirika  (TeL), 
Kizha-nelli  {Mat.),  Earanelli-gida  (Can.),  Bhtd-amali  (Out.). 
P.  urinarm  is  distinguislied  by  tlie  addition  of  the  adjective  red 
to  the  above  names. 

History,  Uses,  &C.—- These  plants  are  common  weeds 
which  appear  in  the  cold  season.  They  are  called  in  Sanskrit 
T6mra-valK  (P.  unnaria)  and  Bhimiy-amali  (P.  Nirurt),  and 
bear  among  other  synonyms  those  of  Tamalika,  Bhu-dhdtri,  and 
Bahu-pattra,  **  having  many  leaves."  Hindu  physicians  consi- 
der them  to  be  deobstruent,  diuretic,  astringent  and  cooling,  and 
prescribe  the  dried  plant  in  powder  or  decoction  in  jaundice. 
The  dose  of  the  powder  is  about  a  tcaspoonful.  Mir  Muham- 
mad Husain  in  the  Makhzan  states  that  the  milky  juice  is 
a  good  application  to  oficnsive  sores,  and  that  a  poultice 
of  the  leaves  with  salt  cures  scabby  afEections  of  the  skin; 
without  jsalt  it  may  be  applied  to  bruises,  &c.  From  Ainslie  we 
learn  that  these  two  plants  are  the  Herha  moerom  alba  and  rubra 
of  Rumphius,  and  that  an  infusion  of  the  leaves  of  P.  Niruri 
with  fenugreek  seed  is  considered  a  valuable  remedy  in  chronic 
dysentery,  also  that  the  leaves  are  a  good  stomachic  bitter.  In 
Bombay  P.  Nh^riia  used  as  a  diuretic  in  gonorrhooa  and  acidity 
of  the  urine.  The  dose  is  2  tolas  of  the  juice  with  2  toUs  of 
ghi  twice  a-day.  The  root  rubbed  down  with  rice-water  is 
given  in  the  Concan  as  a  remedy  for  monorrhagia. 

Dr.  A.  J.  Amadeo  states  that  the  plant  is  known  as  Yerba 
de  quininic  at  Porto-Eico,  and  is  used  in  decoction  in  inter- 
mittent fevers ;  he  thinks  favourably  of  it,  and  uses  a  tincture 
in  2-drachm  doses;  it  acts  as  a  gentle  purgative^  and  is 
especially  useful  when  the  liver  and  spleen  are  infarcted.  It 
is  diuretic. 

Description* — P.  Niruri :  Annual,  erect-branched; 
branches  herbaceous,  ascending;  floriferous  branchlets  fili- 
form ;  leaves  elliptic,  mucr6nate,  entire,  glabrous ;  male  and 
female  flowers  in  separate  axils,  male  on  the  lower  ones ; 
dehisoenoe  of  anthers  transverse ;  glands  in  the  female  bifid 
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and  trifid ;  capsule  globose ;  two  smooth  seeds  in  each  cell ; 
seeds  triangular. 

P.  urinaria :  Boot  generally  annual^  though  in  some  soils 
biennial  and  even  perennial.  Stem  erect,  striated,  of  a  pale 
reddish  colour;  branches  several,  ascending,  striated  from 
the  insertions  of  the  stipules  ;  leaves  scattered,  spreading, 
pinnate,  from  one  to  two  inches  long,  flower-bearing  ;  leaflets 
alternate,  linear  oblong,  entire,  smooth,  }  of  an  inch  long,  and 
i  broad ;  petioles  compressed,  somewhat  triangular  ;  stipules  of 
the  petioles  3-fold,  acute,  membranaceous,  those  of  the  leaflets 
two,  lateral;  male  flowers,  exterior  leaflets  axillary,  2  to  3, 
subsessile ;  calyx,  nectary  and  stamens  as  in  P.  Niruri ;  female 
flowers,  lower  leaflet  axillary,  solitary,  sessile ;  calyx  and  nec- 
tary as  in  the  male;  capsules  scabrous,  3-celled,  6-valved; 
seeds,  two  in  each  cell|  transversely  striated  on  the  outside.  It 
is  immediately  distinguished  from  P.  Niruri  by  its  sessile 
flowers  and  scabrous  capsules.     (Roxb,) 

Chemical  compositiorvi'^ThQ  alcoholic  extract  from  the  whole 
plant  was  mixed  with  water  acidulated  with  sidphuric  acid, 
and  agitated  first  with  petrolexmi  ether,  then  with  ether,  and 
finally  rendered  alkaline  and  reagitated  with  ether. 

The  petroleum  ether  extract  was  dark-coloured,  and  soft, 
with  a  tea-like  odour,  and  extremely  and  persistently  bitter. 
It  was  mixed  with  3  per  cent,  caustic  soda  solution  and  reagi- 
tated with  petrolexmi  ether,  which  removed  the  bitter  principle 
contaminated  with  traces  of  oil  and  colouring  matter.  This 
extract  gave  the  euphorbon  colour  reaction  when  treated  with 
sulphuric  and  nitric  acids.  For  the  bitter  neutral  principle, 
we  propose  the  name  ot  pseudochiratin* 

The  acid  ether  extract  contained  green  colouring  matter,  and 
was  partly  soluble  in  water  with  acid  reaction,  the  solution 
giving  a  dirty  bluish-green  coloration  with  ferric  chloride, 
slightly  precipitating  gelatine,  but  affording  no  reaction  with 
cyanide  of  potassium. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle, 
which,  after  purification,  was  obtained  in  white  feathery  crystals 
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without  any  special  taste*  With  Frohde's  reagent  it  gave  a 
light  yellowish-red  coloration^  changing  to  blue  on  heating; 
with  concentrated  nitric  acid,  yellowidi*  No  reaction  with 
diehromate  of  potassium  and  sulphuric  acid. 

BRIDELIA     RETUSA,     Spreng. 

Yig.Saill  Etudes  Gen.  Euphorb.,  t.  26,  /.  25—34;  Bedd. 
Fl.  Sylv.,  t.  260 ;  Eheede,  HorU  Mai.  ii.,  1. 16. 

Hab. — Throughout  the  hotter  parts  of  India.    The  bark, 

F<?maowfor .--Khdja,  Kharaka,  Lamkana  (flinrf.),  Mullu- 
vengai  {Tarn.),  Dudhi-maddi,  Kora-maddi  {Tel),  A's&ia^ 
Phattar-phoda,  P^l^asan,  K^tehasan,  Hasdni  (Ifar.),  A'sina^ 
Gurige  (Can.). 

History,  Uses,  &C. — The  astringent  properties  of  the 
bark  of  this  tree  appear  to  be  well  known  throughout  India,  as 
it  is  in  general  use  for  tanning  leather.  The  wood  is  also  much 
used,  on  account  of  its  durability  under  water,  for  making 
well-curbs.  In  Western  India  the  bark  has  a  reputation  as  a 
lithontriptic,  and  is  in  general  use  as  an  astringent  medicine. 
The  tree  is  with  or  without  thorns,  according  to  situation  and 
soil ;  the  natives  of  Western  India  consider  the  thomless  tree 
to  be  a  distinct  species,  and  call  it  Palehasan,  whilst  the 
thorn-bearing  tree  is  known  to  them  as  Kdntehasan.  When 
wounded,  the  bark  exudes  a  blood-red  juice,  which  stains  the 
hands,  and  is  very  astringent. 

Description. — The  dry  bark  is  externally  of  a  light- 
brown  colour,  and  has  little  fungous  protuberances  of  dead  suber ; 
internally  it  is  smooth  and  fibrous,  of  a  cinnamon  colour ;  taste 
purely  astringent.  If  soaked  in  water  it  gives  out  much 
mucilage.  The  fibrous  portion  of  the  bark  is  very  tough  and 
strong.  Sections  placed  under  the  microscope  show  the  outer 
portion  to  be  made  up  of  thin-celled  reddish  parenchyma ;  in 
the  inner  portion  there  is  much  woody  fibre  and  numerous 
vessels,  the  external  surface  of  which  is  encrusted  with  large 
crystals  arranged  in  regular  columns 
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Chemical  campoaHion. — ^The  bark  afforded  41*7  per  cent,  ol 
water  extract^  containing  39*9  parts  of  tannic  acid.  The. 
tannic  add  gave  a  greyish-green  precipitate  with  plumbic 
acetate,  and  a  blue-black  colour  with  ferric  chloride.  The  air- 
dried  bark  left  7*35  per  cent,  of  ash  on  incineration.  Although 
this  is  one  of  the  most  astringent  barks  in  India,  it  does  not 
appear  to  be  known  to,  or  used  by,  Europeans  in  the  arts. 

CLEISTANTHUS    COLLINUS,  B^^^A. 

Fig. — Beddome,  Foresters'  Man.,  203,  t.  23,/.  6  ;  Boxb.  Car. 
PI  it.,  37,  t.  169.  Syns. :  Lebidieropm  orbicularis,  MiiU-Arg., 
Cluytia  collina,  Eoxb. 

Hab. — Dry  hills,  in  various  parts  of  India,  from  Simla  to 
Behar.    Deccan  Peninsula. 

Vernacular.— 0i.yx7Q,n,  Woodacha,  Nachuta  (Tarn.),  Kadishe 
{Tel,).,  Kodasigina,  Bodadaraga  [Can.). 

History,  Uses»  &C. — Under  the  name  of  Andrachne 
Cadishaw,  AinsUe  describes  the  poisonous  properties  of  the  nut 
of  this  tree,  called  Wodoowiinghai.  He  says : — "  About  one 
pagoda  weight,  pounded,  the  Tamools  believe  to  be  sufficient 
to  kill  a  man;  the  leaves  and  roots  of  the  plant  are  also 
considered  poisonous ;  the^  first,  which  no  animal  will  touch, 
is,  in  conjunction  with  jBr(wft/A«*(chebulicmyrobalans),  supposed 
to  be  a  good  application  to  foul  ulcers.  [Mat.  Ind.,  ii.,  487.) 
Roxburgh  remarks : — '*  The  bark  or  outer  crust  of  the  capsule  is 
reported  to  be  exceedingly  poisonous."  (JY.  Ind.,  in.,  733.) 

Description. — Capsule  I  of  an  inch  in  diameter,  sessile, 
woody,  rounded-3-gonous,  top  not  lobed,  dark-brown,  shining 
and  wrinkled  when  dry.  Seeds  ^  of  an  inch  in  diameter, 
globose,  chestnut-brown ;  albumen  scanty. 

Chemical  composition, — The  active  principle  of  the  plant  does 
not  appear  to  be  an  alkaloid,  but,  though  its  chemical  nature  has 
not  yet  been  fully  investigated,  Mr.  Newman,  Assist.  Chemical 
Examiner,  Madras,  has  discovered  that  it  gives  a  purple 
reaction  with  sulphuric  acid,  which  disappears  on  oxidising  with 
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alkaline  dickromate^  and  with  nitric  add  a  blue  colour  changing 
to  green ;  these  tests  serve  to  identify  it  with  some  degree  of 
probability.  An  extract  of  the  leaves  and  fruit  acts  as  a 
violent  gastro-intestinal  irritant.  {Bq[>ort,  Madras  Chem. 
Examiner,  1885.) 

Toxicology. — ^The  Madras  Chemical  Examiner  reported  in  1885 
that  the  poison  had  been  found  in  two  cases  from  South  Arcot. 
*'  In  one  case  a  man  being  detected  in  an  intrigue  with  his 
mother-in-law,  her  relations  threatened  to  excommunicate  her ; 
whereupon  both  are  supposed  to  have  taken  this  poison  and  to 
have  died  very  soon — ^from  half  an  hour  to  an  hour — after  taking 
it.  Both  vomited.  In  the  second  case  vomiting  and  purging 
were  followed  by  recovery."  In  1886  the  same  Chemical 
Examiner  reported  that  the  expressed  juice  of  certain  leaves 
(of  Oduvan),  the  residue  of  which  was  sent  for  examination 
mixed  with  common  salt^  was  supposed  to  have  been  taken  by 
a  man  to  cure  itch.  He  suffered  from  vomiting  and  died  in  a 
few  hours.  In  1887  Oduvan  was  found,  in  a  case  from  South 
Canara,  in  the  stomach  of  a  woman  who  poisoned  herself  when 
her  husband  was  dying.  She  was  suddenly  seized  with 
vomiting  and  died  rapidly.  In  1889  a  woman  was  suspected 
of  attempting  suicide  by  poison;  the  leaves  found  in  her 
possession  were  identified  as  those  of  this  plant.  In  1890  a 
pregnant  woman  died  with  symptoms  of  gastro-intestinal 
irritation,  after  taking  an  abortif aoient ;  from  her  stomach  was 
extracted  a  non-alkaloidal  poison  which  gave  reactions  similar  to 
those  obtained  from  the  extract  of  this  plant. 

The  bark  of  Flueggia  Leucopyrus,  Willd.,  Wight  Ic, 
1. 1875,  a  shrub  of  the  Punjab  Plain,  the  Deccan  Peninsula,  and 
Ceylon,  is  used  both  in  Madras  and  Bombay  as  a  fish-poison. 
The  sweet,  white  berries  do  not  appear  to  have  any  injurious 
properties,  as  they  are  eaten  by  children,  who  call  them  Madh 
(honey).  The  juice  of  the  leaves  is  used  to  destroy  worms  in 
sores. 

Chemical  composition.— The  bark  contains  10  per  cent,  of  a 
tannic  acid,  giving  a  violet-black  colour  with  ferric  chloride, 
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and  the  mixture  becomes  red  on  the  addition  of  ammonia.  An 
alkaloid  is  also  present,  giving  a  purplish^red  colour,  afterwards 
turning  to  green,  with  Frohde's  reagent,  and  a  violet  colour 
with  strong  sulphuric  acid  and  permanganate  of  potassium. 
The  alkaloid  is  soluble  in  excess  of  alkalies.  The  infusion  was 
somewhat  frothy,  but  no  sapogenin  could  be  isolated  from  it 
after  boiling  with  acid. 

The  bark  of  Flueggia  microcarpa,  Blume,  Wight  !(?., 
t.  1994,  supplied  by  Mr.  HoUingsworth  as  one  of  the  South 
Indian  fish-poisons,  was  in  thin  papery  light-brown  strips,  and 
the  powder  had  no  odour  and  very  little  taste.  Air-dried,  it 
afEorded  11*4  per  cent,  of  mineral  matter,  and  contained  8*9  per 
cent,  of  a  tannin,  giving  a  blue-black  colour  with  ferric  salts. 
The  aqueous  solution  of  the  alcoholic  extract  furnished  an 
alkaloidal  principle  similar  in  its  reactions  to  that  obtained 
from  the  bark  of  F.  Leucopyru^. 

Breynia  rhamnoides,  MUlUArg.,  Wight.  Ic,  1. 1898,  is 
a  shrub  or  small  tree  of  tropical  India.  According  to  Ainslie,  it 
was  brought  to  Dr.  F.  Hamilton,  while  in  Behar,  as  a  medicine 
of  some  note;  the  dried  leaves  are  smoked  like  tobacco,  in  cases 
in  which  the  uvula  and  tonsils  are  swelled.  The  bark  is 
astringent. 

Description. — Shrubby;  young  shoots  angular;  leaves 
alternate,  short-petioled,  spreading,  broad-oval ;  exterior  ones 
largest,  below  whitish,  entire,  half  to  three-quarters  of  an  inch 
long;  male  flowers  racemed  from  the  lower  axils  ;  female 
flowers  in  the  upper  axils^  solitary,  short-pedimcled,  drooping ; 
capsule  size  of  a  pea. 

The  nuts  of  Putranjiva  Roxburghii,  F«//.,  in  Sanskrit 
Putra-jiva  or  Putram-jiva,  "that  which  makes  the  child  live,'* 
are  hung  round  the  necks  of  children  to  keep  them  in  good 
health.  They  are  mentioned  in  the  Nighanttw  as  being  also 
Garbha-kara,  "productive  of  impregnation,"  and  medicinal  pro- 
perties are  attributed  to  them.  The  hard  wrinkled  nuts  are 
generally  worn  only  as  a  charm,  but  are  sometimes  given  inter- 
nally in  colds  on  account  of  their  supposed  heating  prc^rties ; 
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they  are  called  Jivapota  in  Hindi,  Kurupale  in  Tamil,  E.abra- 
javi  in  Telugu,  Pongalam  in  Maliyali,  and  Jivanputra  in 
MarathL 


JATROPHA  GLANDULIFERA,  Boxb. 

Hab. — Deccan  Peninsula,  Bengal,  Northern  Gircars^  and 
sparingly  elsewhere.    The  juice,  root,  and  oil. 

Vernacular. ^TJnAeThihi,  IUn-erandi|  Tadki-erandi  (Ifar.), 
L£l-bherenda  {Hind.,  Beng.),  U'dalai  (Tarn.),  Nela«aniadaniu 
{TeL). 

History,  Uses,  &C. — This  plant  appears  to  have  been 
introduced  into  India,  but  it  is  not  known  from  whence. 
Graham,  in  his  Catalogue  of  Bombay  Plants,  pubKshed  in  1839, 
says  that  in  his  time  it  was  only  to  be  found  at  Punderpore 
in  the  Deccan  (a  place  much  frequented  by  pilgrims,  who 
come  to  visit  the  temple  of  Vithoba).  There  is  a  fabulous 
legend  that  it  suddenly  made  its  appearance  at  this  place. 
The  following  is  the  story,  for  which  we  are  indebted  to 
Dr.  Shantaram  V.  Kuntak  of  Punderpore  :— '*  A  certain 
cultivator  was  sowing  his  field  on  the  10th  day  of  Ashadh, 
during  the  Ashddhi  fair  ;  whilst  thus  engaged  he  was 
accosted  by  numbers  of  pilgrims  who  were  passing  by 
his  field,  on  their  way  out  of  the  town,  to  meet  the 
palanquins  of  Dnyanoba,  Namdeo  and  Tukaram,  which  are 
brought  to  Punderpore  at  this  season  from  Paithan,  Alandi,  and 
Dehu.  All  the  pilgrims  asked  him  what  he  was  sowing,  until 
the  man  got  tired  of  answering  their  questions ;  in  a  short  time 
another  pilgrim  came  up  and  asked  the  same  question,—- the 
man^  vexed  beyond  endurance,  answered  that  he  was  sowing  ^ 
(membrum  virile).  It  is  said  that  this  last  pilgrim  was  the 
god  Vithoba  in  disguise,  who  was  going  to  meet  the  palanquins 
of  his  devotees,  and  that^  annoyed  at  the  cultivator's  answer,  he 
cursed  him,  saying,  *  As  you  sow,  so  may  you  reap.'  So  when 
harvest  time  came^  instead  of  the  usual  crop,  the  whole  field  was 
covered  with  this  short  thick-stemmed  plant."    Until  within 
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the  last  few  years  the  field  was  called  after  the  strange  crop 
which  it  bore.  It  is  now  cultivated  by  a  Mahometan,  and 
produces  a  regular  crop,  but  the  Jatropha  has  not  been  entirely 
extirpated.  Since  Graham's  time  the  plant  has  spread  rapidly, 
and  may  be  seen  on  waste  ground  in  most  parts  of  the  island 
of  Bombay,  probably  introduced  along  with  the  Castor  seed  of 
commerce.  An  oil  is  prepared  from  the  seeds  by  roasting 
them  in  a  perforated  earthen  vessel,  fitted  upon  another  vessel, 
into  which,  when  the  whole  apparatus  is  heated  in  a  pit  filled 
with  burning  cowdung  fuel,  the  oil  drops.  This  oil  is  valued 
as  an  application  to  chronic  ulcerations,  sinuses,  ringworm,  &c. 
The  root  brayed  with  water  is  given  to  children  suffering  from 
abdominal  enlargement ;  it  purges,  and  is  said  to  reduce 
glandular  swellings,  The  juice  of  the  plant  is  used  in  various 
parts  of  India  as  an  escharotic  to  remove  films  from  the  eyes  ; 
it  is  greenish  and  viscid.  The  expressed  oil  of  the  seeds  is 
yellow,  has  a  specific  gravity  of  0*963,  and  solidifies  at  5®  C. 
{J.    LcpinCj  Jour.  Phar.  [3],  xl.,  16.) 

Description. — A  small  shrub,  remarkable  for  the  shin- 
ing reddish-brown  colour  of  its  young  foliage.  The  leaves  are 
palmate,  3  to  5-cleft,  panicles  terminal,  short,  few-flowered; 
flowers  small  and  red.  The  young  branches  and  petioles  of 
the  leaves  are  thickly  studded  with  sticky  red  glandular  hairs. 
The  capsides  are  3-celled  and  3-seeded,  with  an  outer  adherent 
fleshy  epicarp,  which  dries  up  as  the  fruit  ripens ;  when 
this  takes  place,  the  three  triangular  woody  cells  of  which  it 
is  composed  divide  into  six  pieces  suddenly  with  a  sharp  report, 
and  the  seeds  are  projected  to  a  considerable  distance ;  it  is, 
therefore,  necessary  to  gather  the  fruit  before  it  is  quite 
ripe  and  dry  in  a  covered  place.  The  seeds,  including  the 
strophiole,  are  three-tenths  of  an  inch  long  and  two-tenths 
broad ;  they  are  of  a  grey  colour  with  two  brown  stripes  on 
the  dorsum,  which  is  convex,  the  underside  has  two  flat 
surfaces,  divided  by  a  central  ridge.  The  kernel  is  without 
smell,  and  very  oily  ;  it  has  a  sweet,  nutty  taste. 

Chemical  composition. — See  Jatropha  Curcas. 
IIL~35 
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Jatropha  nana,  Dalzell,  Kirkundi  {Mar.),  is  a  rare 
plant,  found  in  waste,  stony  places  near  Poona.  The  juice 
is  employed  as  a  counter-irritant  in  the  same  manner  as 
that  of  J.  glandulifera. 

Description. — A  shrub  1  to  U  foot  high,  all  smooth ;  root 
tuberous,  woody  ;  root-bark  thick  and  full  of  milky  juice ;  stem 
round,  smooth,  very  little  branched ;  branches  erect ;  leaves 
largo  for  the  size  of  the  plant,  sessile  or  shortly  petioled, 
broadly  ovate,  entire  or  trilobate  ;  lobes  obtuse,  central  much  the 
largest,  4  to  6  inches  long  and  broad,  pale  beneath,  3-nerved, 
flowers  panicled,  terminal,  few,  3  to  5  on  each  division  ; 
stipules  minute;  flower  solitary,  pedicellcd,  subtended  by  a 
subulate  bract  half  its  length  ;  calyx  leaves  six,  small,  subulate ; 
fruit  obovoid,  flattened  at  the  top,  slightly  six-sulcated,  as 
large  as  a  nut.     [DalzelL) 

JATROPHA    CURCAS,  Linn. 

Fig. — Jacq.  EorL  Vinci.  Hi.,  t.  63  ;  A.  Jms.  Tent.  Eujyhorb.^, 
t.  \l,  p.  34  A.     Physic  Nut  [Eng.),  Medicinier  {Fi\). 
Hab, — Throughout  India  and  Ceylon,  naturalized. 

Vernacular. — Bdghr^nda,  Bagh-bherenda  {Hind.,  Bcng. ), 
Moghli-erandi,  Jepal  {Mar.)^  Galamark  {Goa),  K^ttamanakku 
(Tarn.),  Pepflam  (Tel.)^  Kdtta-vanakka  {Mai.),  Bettada-haralu 
(Can.),  Jangli-arandi  {Guz.). 

History,  Uses,  &C. — This  tree,  introduced  from 
America,  is  called  by  recent  Sanskrit  writers  Kanana-eranda. 
Its  seeds  are  sometimes  used  as  a  purgative  and  alterative  by 
the  Hindu  physicians,  but  on  account  of  their  uncertain  action 
they  are  not  much  esteemed.  The  oil  is  reckoned  a  valuable 
external  application  to  itch,  herpes,  chronic  rheumatism,  and 
sores  or  wounds,  Descourtilz  states  that  the  blacks  of  Eio 
Nxmez  saponify  the  oil  with  the  ashes  of  the  Papaya,  and  use 
the  preparation  to  heal  the  wounds  caused  by  circumcision. 

The  leaves  are  applied  as  a  rubefacient  and  discutient,  and  a 
decoction  of  them  is  said  to  excite  the  secretion  of   milk  in 
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women.  The  viscid  juico  which  flows  from  the  stem  upon 
incision  is  painted  over  cuts  and  woimds  to  check  bleeding  and 
promote  healing ;  this  it  does  by  forming  a  thin  film  when  dry 
like  that  produced  by  collodion.  The  author  of  the  Makhzan 
also  notices  this  use  of  the  juice,  and  calls  the  plant  BaghrdndelL 
Mr.  TJdoy  Chund  Dutt  notices  the  ha3mostatic  properties  of  the 
juice,  and  Dr.  Evers  has  injected  a  drachm  of  it  into  a  varicose 
aneurism.  lie  says  : — •  "  The  result  was  astonishing  ;  in  twenty 
minutes  time  the  pulsation  was  so  faint  that  no  non-professional 
person  could  have  detected  it ;  and  by  evening  all  pulsation 
had  ceased,  and  a  good  firm  clot  had  been  produced.  No  ill- 
eflEects  resulted  from  the  injection.'^  J,  Curcas  is  said  to  have 
been  introduced  from  Brazil  by  the  Portuguese ;  it  is  now  quite 
naturalized  in  many  parts  of  India,  and  is  a  common  hedge- 
plant  in  the  Concans.  The  oil  is  used  for  burning.  The  juice, 
when  dried  in  the  sun,  forms  a  bright  reddish -brown,  brittle 
substance  like  shell-lac,  which  may  yet  be  put  to  some  useful 
technical  purpose.  In  Goa  the  root-bark  is  applied  externally 
in  rheumatism.  In  the  Concan  it  is  rubbed  with  a  little 
asafoetida  and  given  with  buttermilk  in  dyspepsia  and  diarrhoDa. 
The  fresh  stems  are  used  as  a  tooth  brush  to  stop  bleeding 
from  the  gums.  Roxburgh  notices  that  the  leaves  warmed 
and  rubbed  with  Castor  oil  are  used  by  the  natives  as  a 
suppurative. 

Jatropha  oil  was  formerly  employed  as  a  purgative  by  Euro- 
pean physicians,  under  the  names  of  Oleum  liicini  mq/oris  and 
Oicum  infernalc.  At  the  present  time  it  is  much  used  for  burn- 
ing and  for  soap-making ;  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  {F,  M,  Horn,  Zcit,  AnaL 
Chem.,  xxvii.,  103 — 165, 

Description. — The  young  roots  are  soft,  fleshy,  and  taper- 
ing, with  a  whity-brown  scaly  epidermis,  and  a  few  thin  rootlets, 
bark  yellowish- white  internally,  with  a  peculiar  perfume  like 
tuberose  when  freshly  removed ;  wood  white  and  very  soft.  On 
section  the  bark  is  seen  to  contain  oil  globxdes  and  very  numer- 
ous conglomerate  raphides;  the  vascular  system  is  full  of  a 
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yellowisli  viscid  secretion ;  tlie  wood  is  loaded  with  -  starch. 
The  taste  of  the  bark  is  acrid. 

The  fruit  is  ovoid,  6- striated,  tricoccous  and  fleshy;  when  ripe 
it  is  of  a  pale  greenish-yellow ;  as  it  gradually  dries  up  it 
becomes  black  and  partially  dehiscent.  There  is  one  seed  in 
each  cell.  The  seeds  {Pignons  delude)  are  of  the  same  shape  as 
Castor  seeds,  J  of  an  inch  long  and  rather  less  than  halt  an 
inch  broad ;  the  dorsal  surface  is  arched  and  marked  by  a  hardly 
perceptible  ridge  about  the  middle ;  the  ventral  surface  has  a 
well-marked  ridge.  At  one  end  of  the  seed  is  a  white  scar. 
The  testa  is  of  a  dull  black  and  irregularly  fissured  all  over, 
the  fissures  are  yellowish.  The  kernel  is  enclosed  in  a  thin, 
white  membranous  covering  like  that  of  the  Castor  seed. 

The  cotyledons  are  f  oliaceous,  the  radicle  short  and  thick,  the 
albxmien  copious  and  oUy. 

Chemical  compositioji. — The  kernels  of  the  seeds  of  J.  Ciircas 
were  foimd  by  Amaudon  and  TJhaldini  {Kbpp's  Jahresba-.,  1858) 
to  contain  7*2  per  cent,  water,  37*5  oil,  55*3  sugar,  starch, 
albumin,  casein,  and  inorganic  matters.  The  kernels  yielded 
4*8  per  cent,  ash,  and  4*2  per  cent,  nitrogen ;  the  kernels  and 
husks  together  6  per  cent,  ash,  and  2'9  per  cent,  nitrogen.  The 
oil  yielded  by  saponification,  glycerine  and  an  acid,  which,  as 
well  as  the  unsaponified  oil,  produced  caprylic  alcohol  by 
distillation  with  hydrate  of  potassium.  Bonis  had  previously 
separated  from  it  a  liquid  and  solid  fatty  acid,  and  named  the 
latter  Isoacetic  Acid,  G'^W^O'^.  Cadet  de  Gassicourt  (1824) 
found  in  the  seeds  an  acrid  resin. 

F.M.  Horn  (Z(?«Y.^/ja/.  C/im.,  xxvii.,  163— 165)  states  that 
the  oil  begins  to  crystallize  at  9°,  and  is  completely  solid  at 
0^,  at  15°  its  sp.  gr.  is  0  9192.  It  differs  from  Castor  oil  in 
its  very  sparing  solubility  in  alcohol.  It  appears  to  saponify 
readily  in  the  cold,  but  in  reality  forms  only  acid  soaps; 
for  complete  saponification  heat  is  required,  and  solid  potash 
acts  better  than  solution. 

The  fluid  oleic  acid  obtained  by  Bonis  may  doubtless  be 
regarded  as  ricinoleic  acid. 
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According  to  Dr.  H.  Stillmark,  the  seeds  contain  Bicin,  the 
poisonous  principle  of  Castor  seeds  (see  Bieinus). 

Toxicology, — Christison  (Poisons,  p.  691)  found  from  12  to 
15  drops  to  have  generally  the  same  effect  as  an  ounce  of  Castor 
oil.  StiU^  and  Maisch  remark  that  it  is  more  like  Cr oton  oil 
in  its  action.  The  acrid  emetic  principle  resides  chiefly  in  the 
embryo.  It  is  stated  that  if  the  embryo  is  wholly  removed, 
four  or  five  of  the  seeds  may  be  used  as  a  purgative  without 
producing  either  vomiting  or  griping.  This  opinion  is  sup- 
ported by  experiments  upon  dogs.  A  number  of  cases  have 
occurred  of  poisoning  by  eating  the  seeds  entire.  In  one  case, 
a  man  who  had  eaten  five  of  them  soon  complained  of  burning 
in  the  mouth  and  throat,  and  the  whole  abdomen  felt  distended 
and  sore.  In  a  few  minutes  vomiting  occurred,  and  was  repeated 
five  times  in  the  course  of  an  hour,  accompanied  with  active 
purging.  The  pain  continued;  the  patient  complained  of 
feeling  hot  and  giddy;  he  then  became  delirious,  and  afterwards 
insensible.  On  regaining  consciousness  several  hours  later  his 
face  was  pale,  his  hands  cool,  the  pulse  110  and  weak.  He 
recovered. 

Several  cases  of  accidental  poisoning  by  the  seeds  have  been 
recorded  in  India,  and  Chevers  mentions  one  in  which,  in 
addition  to  the  usual  symptoms,  muscular  twitchings,  deafness, 
impairment  of  sight,  and  loss  of  memory  were  observed. 

Jatropha  multifida,  Linn.,  Salkb.  Hort.  Paradis,, 
^.91,  the  Medicinier  d'Espagne  of  the  French,  and  Coral 
tree  of  the  English,  is  a  common  ornamental  shrub  in  Indian 
gardens ;  it  is  not  used  medicinally,  and  only  requires  a  brief 
notice  on  account  of  its  seeds,  which  are  powerfully  purgative 
and  emetic,  sometimes  giving  rise  to  accidents  when  eaten  by 
children.  The  plant  is  easily  recognised  by  its  mxdtifid  leaves 
and  beautiful,  red  coral-like  panicles  of  flowers.  The  fruit  is 
bright-yellow  when  ripe,  as  large  as  a  walnut,  six-angled  and 
three-celled,  each  cell  contains  a  scabrous  black  seed  resembling 
that  of  J.  Curcas.  We  have  found  limejuice  and  stimulants  to 
be  the  best  remedies  in  cases  of  poisoning  by  the  seeds.    The 
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plant  appears  to  have  been  introduced  by  the  Portuguese 
from  Brazil,  where  the  oil  of  the  seeds  is  known  as  Pinhoen  oil, 
and  is  used  as  an  emetic. 

At  Martinique  it  is  called  Ipeca  paf/s,  on  account  of  its  being 
used  in  a  similar  manner  ;  one  seed  acts  as  an  emeto-cathartic. 
Corre  and  Lejannc  state  that  the  Creole  women  used  to  prepare 
an  "  Orange  purgative^^  by  macerating  an  orange  in  the  oil  for  a 
month,  and  then  drying  it ;  this  orange,  when  rubbed  in  the 
hands  and  smelt,  was  believed  to  act  as  a  purgative. 

According  to  Soubeiran,  the  oil  of  these  seeds  is  very 
similar  to,  if  not  identical  with,  that  of  J.  Curcas, 

Toxicology. — Cases  of  accidental  poisoning  by  the  fruits  have 
been  recorded  in  India,  chiefly  among  children  who  have  been 
attracted  by  their  tempting  colour.  The  symptoms  have  been 
similar  to  those  produced  by  J,  Curcas. 

ALEURITES  MOLUCCANA,  JFiM 

Fig.—lanik.  ///.,  f.  791  ;  A.  Juss.  TenL  Eiiphorb.,  t.  12  ; 
Rumph.  Amb,  iL,  t,  58.  Candlcberry  tree  (£';?^.),  Aleurit  des 
Molluques  (Fr.). 

Hab. — Pacific    Islands.     Cultivated  in  India.     The  oil. 

Vernacular, — Jangli-akhrot  {HhuL),  Rdn-akhrot,  Japhala 
{Mar.)y  Jangli-akhroda  (Guz,),  Nattu-akhrotu  (^Tam,,  Tel.), 
Nat-akrodu  (Can.). 

History,  Uses,  &C. — Rumphius  (iii.,12)  states  that  the 
Javanese  and  Macassars  make  candles  of  the  seeds  of  this  tree, 
either  pounded  and  mixed  with  cocoanut  or  cotton  seeds,  or  simply 
strung  upon  a  piece  of  split  bamboo ;  they  also  eat  the  seeds  raw 
and  roasted.  In  the  South  of  India,  where  the  tree  is  much 
cultivated,  the  seeds  are  known  as  Indian  walnuts.  When 
pressed  they  yield  a  large  proportion  of  oil,  used  as  a  drying 
oil  for  paint,  and  known  as  country  walnut  oil,  bankoul-nut 
oil  and  artist's  oil.  In  Ceylon  it  is  called  Kekuni  oil,  and 
in  the  Sandwich  Islands,  where  it  is  used  as  a  mordant 
for  their  vegetable  dyes,  Kalnn  oil.     In  these  islands    alone 
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about  10,000  gallons  are  annually  produced.  It  has  been 
imported  into  Europe  for  soap-making,  but  not  to  any 
considerable  extent,  [and  fetches  about  £20  per  imperial 
ton.  The  oil  is  stated  to  possess  powerful  desiccative  properties. 
The  cake,  after  the  oil  has  been  expressed,  is  esteemed 
as  a  manure.  The  root  of  the  tree  affords  a  brown  dye, 
which  is  used  by  the  Sandwich  Islanders  for  their  native 
cloths.  In  India  the  oil  is  used  as  a  dressing  for  ulcers  ;  its 
medicinal  properties  were  examined  by  Dr.  0.  Rorke  {Ann,  de 
Thcraj).,  1859,  p.  117),  who  found  that  in  doses  varying  from 
1  to  2  oimces  it  acted  as  a  mild  and  sure  purgative,  producing  in 
from  three  to  six  hours,  after  ingestion,  free  bilious  evacuations, 
its  operation  being  unattended  either  by  nausea,  colic  or  other 
ill-effects.  {P/iar,  of  Indicia  p.  203.)  From  more  recent  experi- 
ments it  appears  that  half  an  ounce  of  the  oil  is  a  sufficient 
aperient.  Mil.  Corre  and  Lejanne  {Resume  de  le  Mat,  Med,  et 
Tox,  Coloniale)  remark  : — "  There  is  no  doubt  that  the  properties 
of  this  oil  differ  when  the  oil  is  prepared  in  different  ways.'* 
When  cold  drawn  from  the  fresh  nuts,  Hcckel,  who  used  it  at 
the  Military  Hospital  at  Noumea,  found  that  it  was  only 
purgative  in  80  gram  doses,  that  is  to  say,  it  simply  acted  as  a 
fatty  oil ;  he  found  that  the  drastic  resinous  constituents  remained 
in  the  oil-cake.  M.  Jugant,  at  Nosi-B^,  found  that  the  oil 
extracted  by  the  hot  process  acted  freely  as  a  purgative  in  40 
gram  doses.  Many  observations  were  made  in  the  Military 
Hospital  with  the  result  that  the  oil  was  found  to  operate  in 
from  1  to  3^  hours.  Dr.  Grasourdy  considers  the  oil  to  equal 
castor  oil  in  purgative  properties.  The  oil,  if  intended  to  be 
used  as  a  purgative,  should  be  extracted  by  pressure  between 
hot  plates. 

Description. —  A  tree  of  considerable  magnitude,  attain- 
ing the  height  of  30  to  40  feet.  The  leaves  are  alternate, 
four  to  eight  inches  long,  stalked  and  without  stipules,  either 
oval-acute  and  entire,  or  from  three  to  five-lobcd,  and  like  all 
the  young  parts  covered  with  a  whitish  starry  pubescence. 
The  flowers  are  small  and  white,  growing  in  clusters  at  the 
apex  of  the  branches,  the  males  and  females  together  in  the 
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same  cluster,  the  former  being  the  most  niimerous.  The  fruit 
is  2-celled,  fleshy,  roundish,  and,  when  ripe,  of  an  oKve  colour, 
its  greatest  diameter  about  2 J  inches;  each  cell  contains  one 
ovoid  somewhat  flattened  nut,  the  shell  of  which  is  very  hard 
and  thick ;  the  kernel  is  conform  to  the  nut,  white  and  oily. 

Chemical  composition. — The  nuts  have  been  examined  by 
Nallino  (Oaz.  Chim,  ItaL,  ii.,  257),  who  found  the  average 
weight  of  the  husks  to  be  6' 5  grams,  of  the  almonds  3 '3  grams. 
Composition  of  husks:  water,  8*71;  organic  matter,  89'90; 
mineral  matter,  6'39.  Composition  of  almonds :  water,  5*25 ; 
fat  (extracted  by  carbon  sulphide),  62*97;  cellidose  and  other 
organic  matters,  28'99;  mineral  matter,  2*79.  Composition  of 
the  ash  of  the  almond:  lime,  18'69;  magnesia,  6*01;  potash, 
11*33;  phosphoric  anhydride,  29*30.  The  fatty  matter 
extracted  from  the  almonds  by  carbon  sulphide  at  ordinary 
temperatures  forms  a  transparent,  amber-yellow,  syrupy  liquid. 
"When  cooled  to  — 10°,  it  becomes  viscous,  but  neither  loses  its 
transparency  nor  changes  colour.  According  to  Brannt,  the 
oil  has  a  specific  gravity  of  1*940  at  69°F.  It  consists  of  an 
olein  resembling  linolein,  besides  myristin,  palmatin  and  stearin. 
The  purgative  principle  is  probably  an  acrid  resin.  The  oil- 
cake from  Indian  and  Tahitian  seeds  has  respectively  the 
following  percentage  composition  : — 

Indian.  Tahitian. 

Oil 8*93  9*20 

Organic  matter .74*04  74*24 

Ash 8*96    ^  9-36 

Water 7*07    '  7*20 

The  albuminoids  were  respectively  equal  to  52  and  51*7  per 
cent.  {Brannt), 

An  allied  oil  (from  Akurites  cordata)  has  been  examined  by 
Mr.  R.  H.  Davies  {Pharm.  Journ.  [3]  xv.,  636).  It  is  the 
wood  oil  of  China,  and  has  remarkable  drying  properties.  The 
specific  gravity  at  15°*5C.  is  '940,  and  is  unaflfected  by  a 
temperature  of — 13^0.     It    required    211    grams  of   caustic 
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potash  to  convert  one  thousand  grams  of  oil  into  potash  soap. 
The  fatty  acids  amounted  to  94*1  per  cent.,  melting  at  39^, 
containing  some  white  crystalline  plates  melting  at  67^. 

CROTON     TIGLIUM,  Linn. 

Fig. — Benth  and  Trim.,  L   239;  Rheede,  Sort.  Mai.   it., 
t.  33.    Purging  Croton  {Eng.),  Croton  cathartique  {Fr,). 
Hab. — China.     Cultivated  in  India.     The  seeds  and  oil. 

Vernacular. — JaypSl,  Jamdlgota  {Hind.),  Jayp41  {Beng.), 
NipSlo  (Quz.),  Jamdlgota  (Mar.),  Nepdla  (Can.,  Ti^/.),Nervalam 
{Tarn.),  Nirvdlam  [MaL),  Kanako  (Bvrm,). 

History,  Uses»  &C, — Croton  seeds  were  not  known  to 
the  ancient  Hindu  physicians ;  in  recent  Sanskrit  works  they 
are  noticed  under  the  names  of  Jayapala,  Tittiriphala  and 
Kanakaphala,  and  are  described  as  heavy,  mucilaginous  and 
purgative,  useful  in  fever,  constipation,  enlargements  of  the 
abdominal  viscera,  ascites,  anasarca^  cough,  &c.,  expelling  bile 
and  phlegm.  They  are  directed  to  be  boiled  in  milk,  the  outer 
skin  and  embryo  having  been  removed,  to  fit  them  for  internal 
administration.  The  following  prescription  from  the  Bhava- 
prakasa  may  be  taken  as  an  example  : — 

Mahanaracha  rasa, — Take  Chebulic  myrobalans,  pulp  of 
Cassia  fistula,  Emblic  myrobalans,  root  of  Baliospermum  axillare 
(danti),  Ficrorhiza  Kurrooa  (tikta),  milky  juice  of  Euphorbia 
nerii/olia  (snuhi),  root  of  Ipomcpa  Turpethum  (trivrit),  and 
the  tubers  of  Cirrus  rotundus  (mustaka),  each  one  toM  :  pouQd 
them  to  a  coarse  powder,  and  boil  in  four  seers  of  water 
till  the  latter  is  reduced  to  one-eighth.  Then  take  a  tola  of 
husked  Croton  seeds,  tie  them  in  a  piece  of  thin  cloth,  and  boil 
them  in  the  abovementioned  decoction,  till  the  latter  is  reduced 
to  the  consistence  of  a  fluid  extract.  To  this  extract  add  a 
powder  composed  of  eight  parts  of  purified  Croton  seeds,  three 
parts  of  ginger,  and  two  of  black  pepper,  mercury,  and  sulphur 
in  quantity  sufficient  to  make  a  pill  mass  ;  rub  them  together 
for  twelve  hours,  and  make  into  two-grain  pills.  These  are 
III.— 86 
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given  with  cold  water  in  tympanitis,  colic,  ascites,  &c.,  as  a 
drastic  purgative.  After  the  operation  of  this  medicine,  rice 
should  be  given  with  curdled  milk  and  sugar. 

The  Indian  names  for  Croton  seeds  lead  us  to  suppose  that 
they  were  first  introduced  into  the  country  through  Nepal. 
Under  the  name  of  Dand  they  were  known  to  the  Persians  at 
a  very  early  date,  and  were  doubtless  introduced  into  that 
country  from  China  by  the  Caravan  route  through  Central  Asia. 
The  Arabs  retained  the  Persian  name,  but  also  called  them 
Hab-el-khatai,  "  Cathay  seeds,"  and  Hab-el-saldtin,  *«  Sultans' 
seeds."  Ibn  Sina  describes  them  imder  the  name  of  Dand-el- 
sini,  '*  China  Dand,"  and  also  mentions  an  Indian  Dand  of 
smaller  size  (probably  Baliospermum  seeds).  Ainslie  states 
that  Croton  seeds  were  known  to  the  Arabs  under  the  name  of 
Fill,  but  this  is  incorrect,  as  may  be  seen  by  referring  to  Ibn 
Sina,  who  describes  Fil  as  an  Indian  drug  having  the  properties 
of  the  Mandrake.  Mahometan  physicians  describe  the  seeds 
as  detergent,  a  purgative  of  phlegm,  black  bile,  and  adust 
humors ;  and  recommend  their  use  in  dropsy,  calculus,  gout, 
and  other  diseases  arising  from  cold  himiors.  On  accoimt  of 
its  irritant  action  upon  the  fauces,  the  seed,  after  having  been 
boiled  in  milk,  is  to  be  crushed  and  enclosed  in  a  raisin  for 
administration.  The  author  of  the  Makhzan  remarks  that  the 
Hindus  give  small  doses  with  fresh  ginger  tea,  to  children,  as 
a  remedy  for  whooping  cough.  He  also  notices  its  irritant 
action  upon  the  skin,  and  its  use  as  an  external  application  to 
tumours,  &c. ;  shoidd  excessive  purging  occur,  he  directs 
limejuice  to  be  administered.  The  envelopes  of  the  seed  and 
plumule  must  always  be  rejected.  Croton  Tiglium  was  first 
described  by  Christoval  Acosta  in  1678,  afterwards  by  Bheede 
in  1679,  and  Rumphius  in  1743.  In  1812,  Drs.  White  and 
Marshall  brought  the  use  of  the  seeds  as  a  purgative  to  the 
notice  of  Europeans  in  India.  The  former  gentleman  gives 
the  following  directions  for  their  administration,  which  he 
received  from  a  learned  Parsee  Vaidia  of  Surat : — "  After 
having  removed  the  shells  from  the  seeds,  tie  the  kernels  in  a 
•mall  piece  of  cloth,  like  a  bag;  then  put  this  into  as  much 
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eowdang  water  as  will  coyer  the  bag,  and  let  it  boil ;  flecondij, 
when  boiled,  split  the  kernels  in  two  and  take  a  nnall  leaf 
from  them,  which  is  said  to  be  poisonous;  and  thirdly,  pound 
the  whole  into  a  mass,  to  which  add  two  parts  of  Katha 
(catechu),  and  divide  into  pills  of  two  grains  each,  two  of 
which  are  sufficient  for  one  dose."  The  addition  of  the  Katha 
is  said  to  correct  the  acrimony  of  the  drug,  and  to  prevent  any 
griping  of  the  bowels. 

Aiinslie  [Mat,  Indtca,  Vol.  I.,  p.  105)  notices  the  use  of  the 
expressed  oil  (nervalum  unnay)  by  the  Tamils  as  an  external 
application  in  rheumatic  affections,  but  it  does  not  appear  to 
have  been  used  for  internal  administration  until  the  year  1821. 
(Chn/er.  London  Medical  Depo%itory  for  January  1822.) 

In  modem  European  medioine,  croton  oil,  more  or  less  diluted, 
is  used  externally  as  a  counter-irritant,  and  causes  an  abimdant 
pustular  eruption.  This  efEect  is  increased  by  the  addition  of 
an  alkali  to  the  liniment.  Internally  it  is  given  in  doses 
of  i  to  1  minim  as  a  purgative,  and  is  particularly  valuable 
in  those  cases  in  which  the  condition  of  the  patient  prevents 
him  from  swallowing ;  it  may  be  placed  on  the  back  of  the 
tongue.  The  oil  has  also  been  used  with  success  as  an  anthel- 
mintic. In  modem  pharmacy  its  chief  consumption  is  in 
ihe  preparation  of  castor  oil  capsules. 

Description. — Croton  seeds  {grainesde  Tilly)  are  oblong, 
about  half  an  inch  long,  and  not  quite  f  of  an  inch  broad. 
The  dorsal  and  ventral  surfaces  are  arched,  the  former  more 
prominently  than  the  latter.  The  testa  is  black,  but  covered  for 
the  most  part  by  a  thin  cinnamon-coloured  membrane;  it  is  thin 
and  brittle,  and  contains  an  abundant  oily  albumen  enclosed 
in  a  delicate  white  membrane  (endopleura).  Between  the  two 
halves  of  the  albumen  are  two  f oliaceous  cotyledons,  and  a 
short  thick  radicle.  The  structure  of  these  parts  closely 
resembles  that  of  the  albumen  and  embryo  of  Bicinus  communis. 

Chemical  composition. — The  fats  present  in  croton  oil  are 
glyceridee  of  stearic,  palmitic,  myristic,  and  laurio  acids,  and  of 
several  vdatile  acids  of  the  same  series^  like  acetic,  butyric,  and 
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Talerianio  aoid;  also  the  volatile /i^/imV;  fl{?u/,  C^H^O*,  which 
was  recognized  by  Geuther  and  Frolich  (1870),  but  had 
previously  been  observed  by  Schlippe  (1868),  who  considered  it 
to  be  identical  with  angelicic  acid.  However,  it  melts  at  64®  C, 
boils  at  198'5®C.,  and  is  identical  with  Frankland  and  Duppa's 
methylcrotonic  acid.  In  the  fraction  boiling  above  the 
temperature  named,  capronic,  oenanthylic,  or  similar  acids  are 
probably  present.  They  did  not  succeed  in  obtaining  from  croton 
oil  an  acid  having  the  composition  of  Schlippe's  crotonic  acid, 
C  *H^0^.  E.  Schmitt  ( 1879 )  corroborated  these  statements,  and 
found  among  the  volatile  acids  also  formic  acid,  Schlippe's 
crotonol,  C^^H^^O*,  has  likewise  not  been  obtained  by  other 
chemists ;  it  was  stated  to  be  a  yellowish  viscid  mass  of  a  faint 
odour,  and  to  be  the  rubefacient  principle  of  croton  oiL  The 
drastic  rubefacient  properties,  according  to  Buchheim  (1873), 
reside  in  crotonoleic  acid,  which  is  present  in  the  free  state  and 
as  glyceride,  and  which  seems  to  be  -related  to  ricinoleic  acid, 
since,  like  the  latter,  it  yields  with  nitric  acid  oenanthic  acid, 
and  on  the  distillation  of  its  sodium  salt  gives  oenanthoL 
(Stale  and  Maisch.) 

H.  Senior  (Pharm.  Journ.  [3],  XIV.,  446,  447)  has  shown 
that  when  ^cohol  (sp.  gr.  •794— 800)  is  mixed  in  equal 
volumes  with  English  pressed  croton  oil,  perfect  solution  takes 
place,  the  mixture  being  permanent  at  all  ordinary  tempera- 
tures, and  this  is  equally  true  when  any  less  quantity  of 
alcohol  is  used;  when,  however,  the  proportion  of  alcohol  to 
croton  oil  becomes  as  seven  volumes  to  six,  or  any  larger 
proportion  of  alcohol,  then  a  part  of  the  croton  oil  separates. 
This  part  varies  in  quantity  in  the  case  of  different  samples  of 
oil.  That  part  of  the  croton  oil  which  separates  when  the 
alcohol  is  in  excess  is  afterwards  insoluble  in  any  proportion  of 
alcohol.  But  that  portion  of  the  oil  dissolved  by  alcohol  is, 
when  separated,  soluble  in  all  proportions.  The  author  has 
shown  that  the  part  of  croton  oil  soluble  in  alcohol  contains  the 
vesicating  principle,  while  the  portion  insoluble  in  alcohol  is 
entirely  non-vesicating.  He  also  shows  that  the  purgative 
properties  of    croton  oil  reside   entirely    in    this    insoluble, 


Digitized  by  LjOOQ IC 


EUPHOBBIACEJE.  285 

non-Tesicatiiig  part.  The  author  has  endeayoured  to  ascertain  to 
what  constituent  of  the  soluble  portion  of  the  oil  the  vesicating 
properties  are  due,  and  has  traced  these  properties  to  the  non- 
Tolatile  fatty  acids,  chiefly  to  those  which  have  the  lowest 
melting  points,  are  least  readily  saponified  by  alkalies,  and  are 
first  liberated  when  the  alkali  soap  is  decomposed  by  acids. 
He  attributes  the  purgative  action  not  to  the  free  acids,  but 
to  the  combination  in  which  they  exist  in  the  oil. 

These  conclusions  not  appearing  satisfactory  to  Professor 
Kobert,  the  investigation  was  taken  up  by  Herr  von  Hirsch- 
heydt,  a  pupil  in  the  University  of  Dorpat.     Upon  the  basis 
of  the   results   obtained.   Professor  Kobert  now  ( Chem.   Zeit, 
April  6,  1887^  p.  416)  attributes  the  activity  of  croton  oil,  both 
as  a  vesicant  and  as  a  purgative,  to  crotonoleic  acid,  not  to  be 
confounded  with  crotonic  acid,  but  an  acid  discovered  by  Buch- 
heim  in  1873,  to  which  a  formula  has  nob  yet  been  assigned. 
This  crotonoleic  acid  is  said  to  occur  in  croton  oil  both  in  the 
free  state,   in  which  it  is  freely   soluble  in  alcohol,    and  in 
combination  as  a  glyceride.     The  glyceride  does  not  possess 
poisonous    properties,   but  the   free  acid  acts  as  a  powerful 
irritant  to  the  skin  and  the  intestines  (purgative).     According 
to  Professor  Kobert,   the    crotonolglyceride  is    attacked  and 
split  up  like  other  glycerides  by  the  ferments  of  the  juices  of 
the   stomach,  and  the   crotonoleic   acid   being  set  free    then 
exercises    its  purgative  influence.     A  similar   result  may  be 
obtained  by  administering  crotonoleic  acid  as  a  pill  enclosed  in 
keratin.     Kobert  is  not  of  opinion,  however,  that  the  solubility 
of  croton  oil  is  dependent  upon  the  proportion  of  crotonoleic 
acid  it  contains,  but  considers  it  to  be  connected  with  the  age 
of  the  oil.     Crotonoleic  acid  may  be  prepared  by  treating  the 
portion  of  croton  oil  soluble  in  alcohol  with   a  hot  saturated 
solution  of  baryta  in  a  water-bath,  washiug  the  stiff  white  paste 
that  forms  with  cold  distilled  water  to  remove  excess  of  baryta, 
and  barium  compounds  with  acetic,  butyric  and  tiglinic  acid, 
removing  by  heat  traces  of  water,  and  repeatedly  treating  with 
ether,  which  only  takes  up  the  barium  oleate  and  crotonoleate. 
The  crotonoleate  is  separated  by  dissolving  it  out  in  alcohol. 
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decomposed  carefully  with  sulphuric  acid,  and  the  solution 
containing  the  free  acid  evaporated.  {Pharm.  Joum.^  April 
30th,  1887.)  According  to  Dr.  H.  Stillmark,  croton  seeds 
contain  Ricin^  the  poisonous  principle  of  castor  seeds.  (See 
Ridnm.) 

Toxicology. — The  seeds  are  said  to  be  used  in  Java  for  killing 
fish,  and  the  oil  has  been  shown  to  have  the  same  effect  upon 
the  camivora  as  upon  man.  When  eaten^  the  seeds  cause 
nausea  and  eructation,  followed  by  flatulent  distension  of  the 
abdomen^  colic  and  diarrhoea.  A  single  seed  is  reported  to 
have  proved  fatal.  The  oil^  in  the  dose  of  1  drop,  occasions 
more  or  less  of  an  acrid  and  burning  sensation  in  the  fauces 
and  oesophagus,  a  sense  of  warmth  in  the  stomach,  nausea,  and 
sometimes  vomiting.  In  an  hour  or  two,  some  gurgling  or 
slight  colic  is  perceived  in  the  bowels,  followed  somewhat 
suddenly  by  a  watery  stool  with  tenesmus,  and  heat  about  the 
anus.  Within  24  hours  eight  or  ten  more  stools  follow,  and 
there  is  but  little  general  disturbance  of  the  economy,  except 
considerable  weakness.  Sometimes,  instead  of  producing 
evacuations,  the  oil  causes  epigastric  uneasiness  and  oppression, 
palpitation  of  the  heart,  headache,  feverishness,  perspiration, 
and  sleep.  It  would  appear  that  the  acrid  principle  of  the 
oil  is  not  the  sole  cause  of  its  cathartic  operation,  for  even  after 
being  thoroughly  washed  with  alcohol  and  rendered  mild  to 
the  taste,  as  well  as  incapable  of  pustulating  the  skin,  it  is  still 
strongly  purgative.  {StiUe  and  Maisch.)  No  cases  of  poison- 
ing by  croton  seeds  or  oil  in  India  appear  to  have  been  recorded. 

During  the  expression  of  croton  oil  in  India,  the  workmen, 
who  are  naked,  with  the  exception  of  a  cloth  round  the  loins, 
have  been  observed  to  suffer  from  redness  and  irritation  of  the 
skin,  evidently  produced  by  some  volatile  constituent  of  the  oil. 

CROTON  OBLONGIFOLUS,  Roxh. 

Hab. — Bengal,  Silhet,  Behar,  Central  India^  Deccan 
Peninsula,  Burma^  and  Ceylon.  The  root-bark,  leaves,  and 
fruit. 
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VemacuJar. — Chucka,  Barfgach  (Beng.),  Arjuna  (Hind.), 
Kote,  Putol  (Mai.),  Bhutan-kusam  (Tel.),  Ghanaeura  (Mar.), 
Gote  (Santal),  Kurti,  Konya,  Kuli,  Poter  (KoL),  Gonsurong 
(Goa). 

History,  Uses,  &C. — Brandis  has  noticed  the  use  of 
the  bark,  leaves  and  fruit  of  this  plant  in  native  medicine,  and 
Dr.  Irvine  the  use  of  the  seeds  as  a  purgative.  From  the  Diet. 
Eton.  Prod,  of  India  wq  learn  that  the  Santals  use  the  bark 
and  root  as  a  purgative  and  alterative.  We  have  been  unable 
to  find  any  notice  of  the  drug  in  native  works  on  Indian  Materia 
Medica.  Roxburgh,  though  he  describes  the  tree  as  common  in 
forests  near  Calcutta,  is  silent  upon  the  subject.  Dalzell  and 
Gibson,  in  the  Bombay  Flora  (p.  231),  remark  that  "  the  plant 
is  used  medicinally  by  the  natives  tx)  reduce  swellings.*'  The 
author  of  the  Mat.  Med,  of  West.  India  remarks : — "  When  on  a 
visit  to  Goa  in  1876,  my  attention  was  drawn  by  the  native  doc- 
tors to  the  root-bark  of  a  small  tree  as  being  one  of  the  most 
valiiable  medicines  they  possessed ;  this  plant,  xmknown  to  me 
at  the  time,  proved  on  subsequent  investigation  to  be  C  ohlotigu 
folius.  The  Goanese  and  inhabitants  of  the  Southern  Concan 
administer  the  bark  in  chronic  enlargements  of  the  liver  and  in 
remittent  fever.  *  In  the  former  disease  it  is  both  taken  internally 
and  applied  externally.  As  an  apj^cation  to  sprains,  bruises, 
rheumatic  swellingS)  &c.,  it  is  in  great  request.  In  large  doses 
it  is  said  to  be  purgative."  Fliickiger  and  Hanbury  ( Phar^ 
macograpkia,  p.  510)  state  that  the  seeds  are  said  to  be  sometimes 
substituted  for  those  of  0.  Tiglium,  The  tree  is  rare  in  the 
Bombay  Presidency,  and  has  only  been  found  in  the  Southei^ 
Concan,  where  it  has  a  reputation  as  a  remedy  in  snake-bites. 
In  Goa  it  is  more  common. 

Description. — Trunk  straight;  bark  ash-coloured,  and 
pretty  smooth ;  leaves  petioled,  alternate,  and  thickly  set  about 
the  ends  of  the  branchlets,  spreading  or  drooping,  oblong, 
serrate,  obtuse-pointed,  very  smooth  on  both  sides,  from  six  to 
twelve  inches  long,  petioles  round  and  smooth,  with  a  lateral 
gland  on  each  side  of  their  apices ;  stipules  small,  caducous ; 
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racemes  terminal,  generally  solitary,  erect,  shorter  than  the 
leaves  ;  flowers  solitary,  a  few  female  ones  mixed  with  many 
male  ones,  small,  of  a  pale  yellowish-green  ;  bracts  3-fold,  one- 
flowered,  on  the  inside  of  each  of  the  small  lateral  bracts  is  a 
round  permanent  gland,  as  in  Sesamum  indicum ;  male  calyx 
deeply  6-cleft,  petals  six,  smaller  than  the  calyx,  very  woolly; 
filaments  twelve,  distinct,  nine  in  the  circumference  and  three 
in  the  centre,  woolly  towards  the  base ;  female  calyx  end  corol 
as  in  the  male ;  stamens  none ;  germ  globular  ;  styles  three,  each 
divided  into  two  very  long,  variously  bent  segments  ;  capsules 
globular,  fleshy,  six-furrowed,  tricoccous.  {Roxb.) 

The  root  is  twisted,  often  somewhat  flattened,  bark  thickish, 
externally  light-brown  and  scaly,  internally  vellowish,  mottled 
with  brown,  substance  compact  and  resinous,  odour*  highly 
aromatic,  taste  peppery  and  camphoraceous.    Wood  white,  soft. 

Microscopic  structure, — Sections  of  the  bark  show  that  the 
epidermis  consists  of  about  five  rows  of  elongated  cells  placed 
horizontally;  their  walls  are  much  thickened  by  a  dark-brown 
deposit,  which  produces  a  patchwork  appearance.  The  paren- 
chyma is  loaded  with  large  globular  or  oval  highly  refractive 
bodies  of  a  yellowish  colour;  there  are  also  numerous  dark 
purplish-brown  particles,  which  are  sometimes  single  but 
usually  arranged  in  irregular  concentric  rows  ;  they  appear  to 
be  due  to  a  deposit  in  the  vascular  system  of  a  resinous  nature. 

Chemical  composition. — The  fresh  root-bark  was  contused,  and 
exhausted  with  warm  80  per  cent,  alcohol.  The  tincture  was 
of  a  red  colour.  The  alcohoKc  extract  was  mixed  with  water 
and  agitated  with  petroleum  ether,  when  reddish  flocks 
separated.  The  solution  was  acid  in  reaction.  The  petroleum 
ether  solution  left  on  spontaneous  evaporation  a  transparent 
viscid  yellow  residue,  possessing  a  camphoraceous  and  pepper- 
like odour  and  taste.  With  the  exception  of  some  white  flocks, 
the  extract  was  soluble  in  cold  alcohol  with  acid  reaction ;  the 
solution  afforded  no  coloration  with  ferric  chloride. 

The  turbid  aqueous  solution,  after  separation  of  petroleum 
ether,  was  agitated  with  ether,  without  solution  of  the  reddish 
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flocks  referred  to  as  having  separated  on  agitation  with 
petroleum  ether.  The  ether  was  separated  from  the  turbid 
aqueous  layer,  and  agitated  with  dilute  sulphuric  acid  to 
separate  any  alkaloidal  principle.  The  acid  aqueous  solution 
was  then  rendered  alkaline  and  reagitated  with  ether.  The 
ethereal  solution  left  on  spontaneous  evaporation  a  slightly 
greenish  transparent  varnish-like  residue,  partly  soluble  in 
dilute  sulphuric  acid,  the  solution  afEording  marked  alkaloidal 
reactions.  With  Frohde's  reagent  a  dirty  red  to  purple  colour 
was  observed,  but  no  other  special  colour  reactions  were  noted. 
The  original  ethereal  solution,  after  the  agitation  with 
sulphuric  acid,  left  on  spontaneous  evaporation  a  brittle,  trans- 
parent, yellow  residue,  soluble  in  alcohol  with  strong  acid 
reaction,  but  afEording  no  colour  reaction  with  ferric  salts. 
By  the  action  of  dilute  aqueous  caustic  soda  a  part  of  the 
ethereal  extract  was  dissolved  with  a  deep  port-wine  red 
coloration.  Th^  portion  insoluble  in  the  alkaline  solution 
was  yellowish.  The  alkaline  solution,  on  the  addition  of  dilute 
acids,  afforded  yellow  flocks,  nearly  wholly  soluble  in  ether,  and 
leaving  a  transparent  yellow  varnish  on  spontaneous  evapor- 
ation, with  a  slightly  bitter  taste  and  acid  reaction  in  alcoholic 
solution.  The  reddish  flocks  insoluble  in  petroleum  and 
ordinary  ether  were  separated  from  the  original  aqueous 
solution,  and,  when  dry,  formed  a  dirty  reddish  friable  mass 
without  taste  or  odour.  In  dilute  alcohol  this  principle  was 
soluble  with  acid  reaction,  the  solution  being  of  a  port-wine 
colour,  and  possessing  a  slight  spicy  odour  and  taste.  The 
solution,  after  being  neutralized  with  ammonia,  which  deepened 
the  tint,  afforded  a  dirty  plum-coloured  precipitate  with 
acetate  of  lead.  To  the  original  now  clear  aqueous  solution  of 
the  alcohol  extractive  carbonate  of  soda  was  added,  which 
caused  a  carmine-coloured  precipitate,  and  the  liquid  agitated 
with  ether,  which  failed  to  dissolve  the  precipitate.  The 
ethereal  solution  left  on  evaporation  a  trace  of  residue,  partly 
soluble  in  dilute  suphuric  acid,  the  acid  solution  reacting  with 
alkaloidal  reagents.  With  Frohdo's  reagent  the  colour  was 
dirty  red  to  purple,  and,  like  the  principle  first  extracted  by 
III.— 37 
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ether  from  the  acid  aqueous  solution,  yielding  no  other  special 
colour  reactions.  The  carmine  flocks  precipitated  by  the 
alkali,  and  which  were  insoluble  in  ether,  were  separated  by 
filtration,  the  filtrate  being  of  a  logwood  colour,  and  washed 
with  cold  water  in  which  they  were  slightly  soluble:  on 
ignition  an  alkaline  ash  was  left.  By  dilute  acids  the  carmine 
precipitate  was  changed  to  salmon-yellow,  the  original  colour 
being  restored  by  alkalies.  An  aqueous  solution  gave  a 
carmine-coloured  precipitate  with  acetate  of  lead. 

The  original  aqueous  alkaline  solution  was  lastly  acidified 
with  dilute  sulphuric  acid,  which  caused  the  separation  of 
salmon-coloured  flocks,  and  agitated  with  amylic  alcohol.  The 
amylic  alcohol  extract  was  reddish-yellow,  becoming  of  a  deep 
carmine  hue  with  alkalies,  and  afforded  a  carmine  precipitate 
with  acetate  of  lead ;  acids  destroyed  the  colour  and  caused  a 
precipitate  of  salmon-coloured  flocks  practically  insoluble  in 
ether.  By  heating  with  zinc  dust,  the  dried  principles,  which 
gave  coloured  precipitates  with  alkalies  and  acetate  of  lead, 
afforded  no  crystalline  sublimates.  The  freshly  contused  root- 
bark  afforded  on  steam  distillation  a  small  amount  of  a  colourless 
volatile  oil  possessing  a  marked  camphoraceous  and  pepper-like 
odour  and  taste. 

In  this  investigation  the  principles  which  afforded  coloured 
precipitates  with  alkalies  were  the  most  interesting,  and  these 
principles  would  appear  to  have  been  acids.  It  will  be  noted 
that  the  original  aqueous  solution  of  the  alcoholic  extract  was 
not  treated  with  any  foreign  acid  prior  to  agitation  with 
petroleum  and  ordinary  ether.  The  flocks  which  separated 
during  agitation  with  petroleum  ether,  and  which  were  insoluble 
in  ether,  gave  from  an  alcoholic  solution  a  different  coloured 
precipitate  with  acetate  of  lead,  from  the  acids  which  were 
subsequently  precipitated  when  the  aqueous  solution  of  the 
extract  was  rendered  alkaline  and  agitated  with  ether,  and 
when  the  alkaline  solution  was  subsequently  acidified  before 
agitation  with  amylic  alcohol.  The  last  two  acids  referred  to 
were,  we  consider,  identical.  The  sodium  salt  of  the  acid  was 
only  slightly  soluble  in  water,  while  the  free  acid  was  at  best 
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only  slightly  soluble  in  ether.  The  addition  of  sodic  carbonate 
hence  caused  the  precipitation  of  the  greater  part  of  the  sodium 
salt,  a  small  amount  only  remaining  in  solution.  The 
subsequent  addition  of  sulphuric  acid  decomposed  the  sodium 
salt  in  solution,  with  separation  of  the  free  acid  in  salmon- 
coloured  flocks.  As  regards  the  identity  of  this  acid  with  the 
one  or  ginally  separated  on  agitation  with  petroleum  ether,  and 
ether,  though  the  colour  of  the  lead  salt  was  different,  it  might 
have  been  due  to  the  presence  of  foreign  matters,  and  we  are 
inclined  to  the  view  that  these  acid  principles  were  similar. 
The  alkaloidal  principle  from  the  first  ether  extract,  and  that 
obtained  from  the  alkaline  ether,  were  also  probably  identical. 

ACALYPHA   INDICA,  Linn. 
Fig.^JFigkt  Ic,  t  877 ;  RJiecde,  Uort.  Mai.  x.,  t.  81. 
Hab, — Hotter  parts  of  India. 

ACALYPHA   PANICULATA,  MiqueL 

Fig. — Rheedey  Hort.  Mai.  x.,  t.  83. 

Hab, — Deccan  Peninsula.    The  herb. 

Vernacular. — Kuppi,  Khokali  (Hind.,  Mar.),  Dadaro  (Guz.), 
Muktajuri,  Shwet-basanta  (5^wr7.),Kuppaimeni  (Ta;n.),Kuppai- 
chettu,  Murkandd-chettu,  Puppanti,  Harita-manjari  {Tel.), 
Chalmiri,  Euppi  (Can.),  Kuppa-mani  (Mai.) 

History,  Uses,  &C.— The  medicinal  properties  of  these 
plants  are  well  known  in  India,  but  we  have  been  unable  to 
find  any  notice  of  them  in  the  standard  Sanskrit  medical  works. 

Ainslie  gives  Aritamunjayrie  as  the  Sanskrit  name,  which  is 
evidently  meant  for  Harita-manjari,  "  a  plant  with  clusters  of 
green  flowers,"  a  very  appropriate  name.  Rheede  describes  two 
species  of  Acalypha^  Cupameni  {A.  indica),  and  Wflia-cupameni 
(A.paniculata);  he  gives  Manjara-sejari  as  the  brahminical 
name  of  the  first,  and  states  that  the  juice,  made  into  a  lini- 
ment with  oil,  is  used  in  rheumatism  and  venereal  pains  and 
eruptions,  and,  with  the  addition  of  lime,  in  skin  diseases ;  that 
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the  root  rubbed  down  with  hot  water  is  given  as  a  cathartic ; 
the  leares  with  water  as  a  laxative,  and  in  decoction  to  relieve 
the  pain  of  earache.  Of  the  second,  he  says  that  when  rubbed 
down  in  rice-water  and  applied  locally,  it  relieves  pain,  and  that 
the  juice  with  sesamumoil  is  useful  in  erysipelatous  inflammation, 
haemorrhoids,  and  the  pain  in  the  belly  called  by  the  Malabars 
Chiinao,  Ainslie  says  of  A.  indica: — "The  root,  leaves  and 
tender  shoots  are  all  used  in  medicine  by  the  Hindus.  The 
powder  of  the  dry  leaves  is  given  to  children  in  worm  cases,  also 
a  decoction  of  them  with  the  addition  of  a  little  garlic.  The 
juice  of  the  same  part  of  the  plant,  together  with  that  of  the 
tender  shoots,  is  occasionally  mixed  with  a  small  portion  of 
margosa  oil,  and  rubbed  on  the  tongues  of  infants  for  the  pur- 
pose of  sickening  them  and  clearing  their  stomachs  of  viscid 
phlegm.  The  hakims  prescribe  the  Koopamaynee  in  consump- 
tion." In  the  Phai^iacopceia  of  India  (p.  205),  the  following 
reference  to  this  plant  by  Dr.  G.  Bidie,  of  Madras,  will  be 
found  : — "  The  expressed  juice  of  the  leaves  is  in  great  repute, 
wherever  the  plant  grows,  as  an  emetic  for  children,  and  is 
safe,  certain,  and  speedy  in  its  action.  Like  Ipecacuanha,  it 
seems  to  have  little  tendency  to  act  on  the  bowels  or  depress  the 
vital  powers,  and  it  decidedly  increases  the  secretion  of  the 
pulmonary  organs.  The  dose  of  the  expressed  juice  for  an 
infant  is  a  teaspoonful."  Dr.  -^.  Ross  speaks  highly  of  its  use 
as  an  expectorant,  ranking  it  in  this  respect  with  senega ;  he 
found  it  specially  useful  in  the  bronchitis  of  children.  The 
purgative  action  of  the  root  noticed  by  Rheede  is  confirmed  by 
Dr.  H.  E.  Busteed,  who  has  used  it  as  a  laxative  for  children. 
In  Bombay  the  plant  has  a  reputation  as  an  expectorant,  hence 
the  native  name  Khokli  (cough).  Brigade-Surgeon  Langley, 
in  a  communication  to  Dr.  Watt,  Diet.  Econ.  Prod.  Ind.,  Vol.  I., 
writes: — ''This  plant  is  called  in  Canara  Oh&lm&ri  as  well 
as  Kuppi.  The  natives  use  it  in  congestive  headaches  :  a  piece 
of  cotton  is  saturated  with  the  expressed  juice  and  inserted  into 
each  nostril ;  this  relieves  the  head  symptoms  by  causing 
haemorrhage  from  the  nose.  The  powder  of  the  dry  leaves  is 
used  in  bedsores  and  wounds  attacked  by  worms.     In  asthma 
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and  bronchitis  I  have  employed  it  with  benefit  both  for  children 
and  adults."  Dr.  Langley  recommends  a  tincture  of  the  fresh 
herb  made  with  spirits  of  ether  (3  ozs.  to  one  pint),  dose  20  to 
60  minims,  frequently  repeated  during  the  day,  in  honey ;  it  acts 
as  an  expectorant  and  nauseant ;  in  large  doses  it  is  emetic. 

Description. — -4.  indica. — Stem  erect,  from  1  to  2  feet 
high,  branchy,  round,  smooth  ;  leaves  scattered,  petioled,  ovate- 
cordate,  3-nerved,  serrate,  smooth,  about  2  inches  long  and 
li  broad ;  petioles  as  long  as  the  leaves;  stipules  small,  subulate ; 
spikes  axillary,  generally  single,  peduncled,  erect,  as  long  as 
the  leaves,  many-flowered,  crowned  with  a  body  in  the  form  of 
a  cross,  the  base  of  which  is  surrounded  with  a  3-leaved 
calyx,  the  arms  of  the  cross  are  tubular,  with  their  mouths 
fringed,  from  the  base  of  the  cross  on  one  side  issues  a  style-like 
thread,  with  a  fringed  stigma,  the  body  of  the  cross  contains 
an  ovate  scjcd  like  substance  ;  male  flowers  numerous,  crowded 
round  the  upper  part  of  the  spike,  calyx  4-leaved,  leaflets 
cordate,  filaments  minute,  numerous ;  female  flowers  below  the 
male,  remote ;  involucre  cup-formed,  with  an  opening  on  the 
inner  side,  striated,  smooth,  toothed,  from  2  to  4-flowered ; 
calyx  3-leaved.     ( Roxb . ) . 

A,  paniculata  is  a  pubescent  under-shrub  or  herb,  with  long- 
petioled  ovate-acuminate  leaves  which  are  coarsely  and  equally 
serrated.  The  male  flowers  are  in  axillary,  filiform  spikes, 
and  the  female  in  axillary  and  terminal  racemes  or  panicles ; 
the  bracts  are  minute  and  not  enlarged  in  fruit.  Capsule  I^ 
inch  in  diameter,  3-lobed,  glandular,  styles  3 — 7-partite. 

Chemical  composition. — The  whole  plant  of  A,  Indica  was  dried 
at  a  low  temperature,  reduced  to  powder,  and  exhausted  with 
80  per  cent,  alcohol.  The  alcoholic  extract  was  mixed  with 
water,  acidulatedwith  sulphuric  acid,  and  agitated  with  petroleum 
ether,  and  ether  ;  the  solution  was  then  rendered  alkaline  and 
agitated  with  ether.  During  agitation  with  petroleum  ether,  a 
quantity  of  dark  matter  separated,  which  was  partly  soluble  in 
otJier,  and  in  alkalies,  and  contained  much  colouring  matter. 
The  petroleum  ether  extract  was  dark  and  viscid,  and  had  an 
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aromatic  odour,  but  did  not  yield  any  crystalline  deposit  on 
standing:  in  absolute  alcohol  it  was  soluble^  and  on  spon- 
taneous evaporation  some  yellow  matter  separated^  which  waa 
destitute  of  crystalline  structure  on  microscopic  examination. 
Tho  alcoholic  solution  had  no  special  taste.  The  ether  extract 
was  yellow,  and  had  an  aromatic  somewhat  tea-like  odour,  and 
on  standing  became  indistinctly  crystalline.  In  wann  water 
a  portion  dissolved,  the  solution  possessing  a  strong  acid 
reaction,  and  affording  a  dirty  reddish  coloration  with  ferric 
chloride :  it  did  not  precipitate  gelatine,  and  gave  no  reaction 
with  cyanide  of  potassium.  The  portion  insoluble  in  water 
was  dissolved  by  ammonia,  affording  a  deep  yellow  coloured 
solution  with  a  somewhat  camphoraceous  odour,  the  addition 
of  acids  causing  the  precipitation  of  whitish  flocks. 

The  ether  extract  obtained  from  the  original  aqueous  solution, 
after  it  had  been  rendered  alkaline,  contained  a  well-marked 
alkaloidal  principle,  which  after  purification  afforded  the 
following  reactions :  with  Frohde's  reagent  pinkish  in  the  cold, 
dirty  blue  on  warming  ;  with  sulphuric  acid  yellowish-red  ;  no 
reaction  with  sulphuric  acid  and  potassium  bichromate ;  no 
reaction  with  ferric  chloride ;  with  nitric  acid  a  yellow  color- 
ation ;  it  was  not  precipitated  by  chromate  of  potash  from  an 
aqueous  solution  acidulated  with  sulphuric  acid;  taste  harsh, 
without  bitterness.  We  propose  provisionally  to  call  this 
principle  Acalyphine. 

Ainslie  notices  the  use  of  A.  fruticosa,  Forsk.,  as  a 
stomachic  and  alterative,  an  infusion  of  the  leaves  being  used. 
(Mat.  Ind.,  ii.  388.) 

TREWIA  NUDIFLORA,  Linn. 

Fig. — Wight  /c,  t.  1870—1 ;  Baill.  Etud.  Gen.  Euphorh., 
t.  18,/.  18—23;  Rhccde,  Eort.  Mai.  i.,  t  42. 

Hab. — Hotter  parts  of  India.     The  root. 
\     Vernacular. — Pindara,    Tdmri,     Bhilaura    (Hind.),     Pituli 
(Beng.),  Pitari,  Sivani  (Ifar.),  Kat-kumbla  (Can.),  Kanchi 
(Mai.). 
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History,  Uses,  &C. — This  tree  bears  the  Sanskrit 
names  of  Pindara,  KarahSta,  and  Kurangaka.  It  is  described 
in  the  Nighantas  as  sweet  and  cooling,  useful  for  the  removal  of 
swellings,  bile  and  phlegm ;  the  root  is  prescribed  in  gouty  or 
rheumatic  affections.  Kheede  describes  the  plant  imder  the 
name  of  Canschi,  and  states  that  the  root  in  decoction  is  used 
to  relieve  flatulence,  and  is   applied  locally   in  gout. 

Description. — The  root  has  a  thickish  bark,  which  is 
of  a  light-brown  colour  externally,  neariy  smooth,  and  studded 
here  and  there  with  a  few  small  lenticular  corky  worts.  On 
rubbing  off  the  thin  brown  suberous  layer  a  dull-red  surface  is 
exposed.  The  bark  is  fibrous  and  tough,  and  has  a  subaromatic, 
astringent  and  slightly  bitter  taste.  The  wood  is  white  and 
soft. 

Chemical  composition. — The  fresh  root-bark  was  contused  and 
exhausted  with  80  per  cent,  alcohol;  the  alcoholic  extract 
mixed  with  water  acidulated  with  sulphuric  acid,  and  agitated 
successively  with  petroleum  ether,  and  ether ;  then  rendered 
alkaline  with  sodic  carbonate  and  agitated  first  with  ether  and 
lastly  with  amylic  alcohol. 

During  agitation  with  petroleum  ether  a  large  amount  of 
resinous  matter  separated.  The  petroleum  ether  extract  con- 
tained a  largo  amount  of  colouring  matter  and  had  a  persistent 
bitter  taste.  By  agitation  with  water  acidulated  with  sulphuric 
acid  and  ether,  it  was  separated  into  two  portions,  a  portion 
soluble  in  ether,  which  contained  the  greater  part  of  the 
colouring  matter,  and  some  fat ;  while  the  aqueous  acid  solution 
held  in  suspension  yellowish  flocks  consisting  of  a  neutral 
resinous  principle. 

The  acid  ether  extract  was  small  in  amount,  partly  soluble 
in  water  with  acid  reaction ;  the  solution  giving  a  blue-bJack 
coloration  with  ferric  chloride,  and  precipitating  gelatine,  but 
giving  no  reaction  with  potassium  cyanide.  On  adding 
ammonia  to  the  ether  extract,  a  yellow  to  brown  sherry  colour 
was  produced.  The  ammoniacal  solution  was  agitated  with 
ether,  which    removed    h  small  amount  of  whitish  resinous 
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matter,  insoluble  in  \9ater  and  containing  no  alkaloidal  principle. 
The  ammoniacal  solution  contained  resinous  matter. 

The  alkaline  ether  extract  contained  traces  of  an  alkaloid, 
which,  after  purification,  gave  a  very  faint-yellow  coloration 
with  Frohde's  reagent  in  the  cold,  the  colour  becoming  faintly 
greenish  on  warming;  concentrated  nitric  acid  gave  a  slight 
yellow  coloration. 

The  amylic  alcohol  extract  contained  some  resinous  matter, 
and  an  alkaloidal  principle  in  larger  amount  than  was  present 
in  the  ether  extract,  but  which  wo  consider  to  be  identical. 

The  resinous  matter  which  separated  on  originally  shaking 
the  alcoholic  extract  with  petroleum  ether,  and  which  was 
insoluble  in  it,  also  failed  to  dissolve  in  ether ;  it  was  also 
insoluble  in  aqueous  sodic  carbonate,  and  had  the  properties  of 
phlobaphene. 

MALLOTUS  PHILLIPPINENSIS,  MM^Arg. 

Flg.—'Benil  and  Trim.,  t.  236;  Bedd.  Ft,  St/h.yt.  289  \ 
Eoxb.  Cor.  PI.  ii.j  t.  168;  Rhecde,  Uort.  MaL  v.,  21,  24. 

JJab. Throughout    Tropical    India.     The    glands    and 

leaves. 

Vernacular. — Kapfila,  Kamala  {Rind,),  Kamila  {Beng\ 
Kapila,  Kapita,  Kamila  {Mar.),  Vasdre,  Chandrahittu  (Can.), 
Kfimpilla  {Chz.),  Kapli,  Kapila  {Tarn.),  Kipila-pod  (Tel.). 

History,  Uses,  &C. — The  glandular  powder  obtained 
from  this  plant  has  been  used  as  a  dye  in  India  from  a  very 
remote  period.  It  was  probably  collected,  as  at  the  present 
time,  by  the  aboriginal  tribes,  who  call  it  Ruhin,  before  the 
Hindus  invaded  India.  In  Sanskrit  it  is  known  as  Kampilla, 
end  bears  the  synonyms  of  Rochanika,  Rochana-rakta  and 
Lohita-rakta,  in  allusion  to  its  red  colour.  In  the  Nighantas 
it  is  described  as  useful  in  removing  phlegm,  bile,  stone,  worms, 
enlarged  glands,  boils,  &c.,  and  the  leaves  are  said  to  be 
astringent  and  cooling.  In  the  Bhavaprakasa  one  tola  with 
treacle  is   said  to  kill   and   expel   all   intestinal    worms.     It 
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IB  alflo  prescribed  for  worms  in  combination  with  the  seeds 
of  Emhelia  Ribes  (vaverang),  chebulic  myrobalans,  carbonate 
of  potash,  and  rock  salt.  {Chakradatta.)  The  Arabs  became 
acquainted  with  Kampilla  at  an  early  date,  and  through  them 
it  appears  to  have  reached  Europe,  and  to  have  been  known  to 
the  later  Greek  physicians  about  the  7th  century.  Ibn 
Massowiyeh,  physician  to  the  CaKph  Haroon-el-Raschid,  speaks 
of  it  as  highly  astringent,  a  good  anthelmintic,  and  a  useful 
application  to  moist  eruptions  of  the  skin,  which  it  soon  dries 
up.  It  is  also  mentioned  by  Razi,  Taraimi,  BaghdMi,  Ibn 
Sina,  Ibn  Baitar  and  others,  all  of  whom  appear  to  have  been 
in  much  doubt  as  to  its  nature,  but  distinguish  it  f  i^m  WarSy 
a  product  of  Arabia^  the  source  of  which  they  were  acquainted 
with.  Ibn  Sina  says  of  Kanbfl : — "  It  is  in  grains  like  sand, 
red,  but  less  so  than  Wars,  hot  and  dry  in  the  third  degree ; 
Ibn  Massowiyeh  considers  to  be  highly  astringent;  it  kills 
worms  and  flukes  of  the  intestines  and  expels  them."  Of 
Wars,  he  says  : — "It  is  a  substance  like  powdered  saffron,  of  an 
intense  red  colour  ( ^J'^^  ^-♦^  t ),  brought  for  sale  from  Yemen ; 
they  say  that  it  is  scraped  from  a  plant ;  it  is  hot  and  dry  in 
the  third  degree,  astringent ;  a  useful  application  to  pimples, 
freckles,  &c."  (A  number  of  skin  eruptions  are  named,  the  exact 
nature  of  which  is  doubtful.) 

The  author  oiiAiQ  Makhzan,  who  wrote  in  India  (1770),  is 
strangely  ignorant  of  the  source  of  this  drug.  He  says  v.— 
"  Kinbfl  is  an  Arabic  form  of  the  Persian  Kampilla  and  Hindi 
Kamila";  he  then  recapitulates  the  various  opinions  held 
as  to  the  source  of  the  drug,  and  concludes  by  saying : 
*'  I  have  heard  that  it  is  the  pulp  of  the  fruit  of  a  mountain- 
tree  like  the  Ma^asfar,  but  its  leaves  are  rather  larger,  and  it  is 
armed  with  long  stiff  thorns,  and  has  fruit  like  a  lime,  which 
is  green  when  yoimg  and  red  when  ripe ;  when  ripe  it  bursts 
open  and  a  dull-red  substance  escapes  and  falls  on  the  ground  : 
this  is  collected,  and  is  Kinbfl."  Regarding  its  properties,  he 
says  that  in  doses  of  from  1  to  2  dirhems  rubbed  into  an 
emulsion  with  any  suitable  vehicle  it  expels  all  kinds  of  intes- 
tinal worms,  and  at  the  same  time  acts  as  a  purgative.  Speaking 
III.— 88 
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of  WarSy  the  same  author  says  that  there  is  a  black  kind,  which 
comes  from  Ethiopia^  and  is  called  '  Rabshi/  and  a  dull-red 
hind  which  is  called  Indian,  and  is  the  worst  (as  a  dye) ;  he 
concludes  by  saying  the  seeds  of  the  Wars  are  like  Mash 
(PhaseoluB  radiatm).  There  is .  no  mention  of  its  use  as  an 
anthelmintic;  it  is  described  as  an  aphrodisiac^  lithontriptic, 
and  remedy  for  ringworm,  pityriasis  and  freckles.  Sprengel 
thought  that  the  source  of  Wars  was  Memecyhn  tindorium. 
(Confer.  Hist.  Med,,  U  II.,  p.  444,  ed.  tert.;  also  Eist.  ret 
Herb.,  t.  I.,  p.  258.) 

Bheede  first  figured  and  described  the  plant ;  he  states  that 
the  leaves,  fruit  and  root  with  honey  are  t^plied  to  poisoned 
bites,  bruises,  &c.  Buchanan  {Journey  through  Mysore  in  1801) 
notices  Kamala  ;  it  has  also  been  noticed  by  Ainslie,  Roxburgh, 
and  Royle,  but  Mackinnon  of  Bengal,  in  1858,  was  the  first  to 
introduce  it  into  European  practice  in  India ;  since  then  it  has 
been  used  with  success  by  many  medical  men  in  India  and 
Europe.  Previous  to  this,  Vaughan  had  sent  Kamala  to  Hanbury 
from  Aden  imder  the  name  of  Wars,  and  had  described  its  use 
as  a  dye,  and  as  a  remedy  in  certain  skin  diseases.  {Pharm. 
Journ.,  Vol.  xii.,  p.  386,  1853.)  The  true  Arabian  Wars  does 
not  appear  to  have  attracted  attention  in  Europe  until  1867, 
when  it  was  imported  by  Messrs.  Allen  and  Hanburys  of 
London.  The  so\irce  of  Wars  remained  unknown  until  1884, 
when  it  was  ascertained  to  be  the  glands  of  the  pod  of  Flemingia 
Grahamiana,  a  leguminous  plant  common  in  Arabia  and 
India.  {See  Flemingia.) 

As  noticed  in  the  Pharmacographia,  the  names  Kanbfl 
and  Kamala  are  not  in  use  in  the  bazars  at  Aden;  the 
Indian  Kamala  being  now  conmionly  known  there  as  Wars, 

The  dose  of  Kam&la  is  from  one  to  two  drachms,  or  one  to 
three  fluid  drachms  of  a  saturated  tincture  may  be  employed  ; 
it  does  not  cause  much  nausea,  colic,  or  purging.  The  parasite 
is  generally  discharged  dead,  and  it  appears  to  be  equally 
efficacious  in  removing  all  kinds  of  worms.  The  dose  should 
be  repeated  several  times  at  intervals  of  about  three  hours. 
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De  script  ion  • — Kamala  is  a  red  powder,  which  varies  in 
depth  of  colour,  mixed  with  it  are  greenish-yellow  fragments  of 
the  capsule  of  the  plant ;  like  lycopodium  it  is  inflammable  and 
resists  admixture  with  water.  Alcohol  and  ether  dissolve  a 
considerable  portion  of  it^  and  the  solution  poured  in  water 
emits  a  melon-like  odour. 

Microscopic  structure. — Each  grain  of  Xamdla  is  a  spherical 
body,  consisting  of  an  outer  delicate  membrane  within  which 
may  be  seen  a  structureless  mass  of  yellow  colour^  in  which  are 
embedded  numerous  club-shaped  cells,  arranged  with  their 
thick  ends  outwards ;  in  order  to  examine  these  cells  the  drug 
must  be  exhausted  of  its  resin  by  alcohol  or  potash.  The 
hairs  which  are  found  mixed  with  the  glands  are  stellate,  each 
hair  being  one-celled  and  thick-walled. 

OhemiccU  composition, — Pure  Kamala  contains  only  between  '5 
and  3*5  per  cent,  of  moisture,  and  yields  to  ether,  alcohol,  amyl 
alcohol,  glacial  acetic  acid,  or  carbon  disulphide,  about  80  per 
cent,  of  resin,  which  is  also  soluble  in  alkalies,  but  not  in  benzine, 
and  whose  alcoholic  solution  is  coloured  dingy-green  by  ferric 
chloride,  (Flilckiger.)  Leube  (1860)  analyzed  a  sample  of  Kam&la 
which  yielded  nearly  29  per  cent,  of  ash,  47*6  of  resin,  and 
19*7  of  other  soluble  matters,  consisting  of  citric,  oxalic,  and 
tannic  acids,  gums,  &c.  Cold  alcohol  dissolved  a  resin, 
C'^H'^0*,  fusible  at  80*^  C,  and  left  a  more  sparingly  soluble 
resin,  C«H»'^0^  melting  at  191® C.  Both  resins  are  brittle, 
reddish-yellow,  soluble  in  alkalies  with  a  red  colour,  not  altered 
by  dilute  acids,  and  when  treated  with  nitric  acid  yield  oxalic 
acid.  Leube  could  not  obtain  Anderson's  Bottlerin,  C  »H*^0^ 
or  C**H2oo6  (1855),  which  crystallized  from  the  concentrated 
ethereal  tincture  in  yellow  silky  needles.  Groves  (1872) 
ascertained  that  it  is  easily  modified  by  exposure  to  air, 
and  is  consequently  obtained  only  from  the  recent  drug, 
Fliickiger  subsequently  observed  that  on  being  fused  with 
potassa,  rottlerin  jieldaparaoxi/benzoic  acid,  Anderson's  resinous 
colouring  matter  has  the  compositiom  C'^H'^O^,  melts  at  100®  C, 
is  easily  soluble  in  alcohol  and  ether,  and  yields  with  lead  acetate 
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an  orange-coloured  precipitate.  By  treating  Kamdla  with  boil- 
ing alcohol,  and  cooling,  amorphous  floccules  of  the  composition 
C^°H^*0*  are  obtained,  which  are  sparingly  soluble  in  cold 
alcohol  and  ether,  and  are  not  precipitated  by  lead  or  silver 
salts.     (National  Dispensatory,) 

Messrs.  A.  G.  Perkin  and  W.  H,  Perkin,  Junr.(JBmcA/^,  1886), 
have  recently  separated  from  Kamala  a  substance  which  they 
name  Mallotoxin,  C^^H^oQ'  or  C^^H^^o*.  It  was  obtained 
by  shaking  powdered  Kamala  with  bisulphide  of  carbon, 
evaporating  the  solution,  and  treating  the  residue  with  just 
enough  bisulphide  of  carbon  to  remove  the  resinous  impurities. 
It  was  finally  purified  by  crystallization  from  benzine  or 
toluene.  It  formed  small  flesh-coloured  needles,  soluble  in 
alkalies,  alcohol  and  acetic  acid,  but  insoluble  in  water.  It 
appears  to  be  identical  with  the  rottlerin  of  Anderson.  Later 
still,  L.  Jarvein  (Ber.,  xx.,  182)  obtained  a  yellow  crystalline 
substance  from  Kamdla,  melting  at  200°,  to  which  he  gave  the 
same  name  and  formula  as  Anderson's  rottlerin. 

The  bark  of  this  tree  is  astringent,  and  Professor  Hummel 
found  it  to  contain  6*5  per  cent,  of  tannin. 

Carefidly  selected,  Kamala,  according  to  P.  Siedler,  will  not 
contain  more  than  1*5  per  cent,  of  ash,  whilst  the  commercial 
article  yields  from  21 '8  to  49*1  per  cent.  By  sifting,  fractions 
may  be  obtained  containing  as  low  as  5*2  and  as  high  as  25  per 
cent.  High  percentage  of  mineral  matter  may  be  due  to  careless 
collection,  or  to  adulteration ;  in  the  latter  case,  the  ash  may 
range  from  50  to  80  per  cent.  The  percentage  of  ash  has  notably 
increased  of  late,  and  by  sifting  it  is  often  impossible  to  get  the 
drug  containing  less  than  14  per  cent,  of  ash.  Of  45  samples 
examined  by  the  author,  only  three  contained  less  than  6  per 
cent.  (Phami.  Zeitg.y  1891, 162.) 

Commerce. — Kamdla  is  collected  in  the  N.-W.  Provinces,  the 
Concan  and  Madras,  and  is  distinguished  by  the  collectors  as  of 
two  qualities,  Rapih  and  Kapili ;  the  latter  is  the  best,  and  is 
obtained  by  shaking  the  fruit  only  in  a  basket  to  separate  the 
glands.     Kapila  consists  of  the  glands  and  other  parts  of  the 
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plant,  and  has  a  greenish  tinge.  The  collection  of  the  drug  is 
an  industry  oi  the  hill  Ehonds  in  Ganjam,  who  sell  a  few 
measures  for  a  few  measures  of  rice  or  a  yard  of  cloth. 

The  average  value  of  the  best  red  Kamfila  is  Rs.  11  per 
maund  of  41  lbs.  The  high  winds  laden  with  dust,  which  often 
prevail  in  India,  cause  a  certain  amount  of  impurity  in  the  drug 
from  the  adherence  of  dust  to  the  capsules  and  leaves  of  the 
plant.  Native  dealers  test  the  drug  by  taking  it  up  on  the 
moistened  finger  and  rubbing  it  firmly  upon  a  piece  of  white 
paper ;  if  of  good  quality,  a  smooth  paste  is  formed  and  the 
paper  is  stained  of  a  bright-yeUow  colour. 

RICINUS  COMMUNIS,  Linn. 
Fig^ — Bentl.  and  Trim.,  t,  237;  Sihth.  Fl.  Grm.  x.,  t.  952  ; 
Bayne,  Ameigew,  a?.,  t.  48;  Bheede,  Eort.  Mai.  ii,,  t.  32.     Castor 
plant  (Eng.),  Ricin  commxm  (Fr.). 

Hab, — Africa  ?  Cultivated  throughout  India.  The  leaves, 
seeds,  root,  and  oil. 

Vernacular. — Arandi  (Hind,),  Erandi  [Mar.),  Bherenda 
(BengX  Am anakkam-chedi  (Tarn.),  Amudapu-chettu  {TeL), 
Avanakku  (Mai.),  Karala-gida  (Can.),  Erando  (Chtz.). 

History,  Uses,  &C. — The  Castor  plant  is  called  in 
Sanskrit  Eranda,  Ruvu,  Ruvuka  and  Uruvuka,  and  the  red 
variety  Raktairanda ;  the  root  and  the  oil  obtained  from  the 
seeds  have  been  used  medicinally  by  the  Hindus  from  a  very 
remote  period,  and  are  mentioned  by  Susruta. 

Soth  root  and  oil  are  described  as  purgative  and  useful  in 
costiveness,  flatulence,  rheumatism,  fever  and  inflammatory 
affections ;  on  account  of  its  efficacy  in  rheumatism  the  plan 
bears  the  synonym  of  Y&iin  (vdta-^ri).  As  a  purgative  the 
oil  is  directed  to  be  taken  with  cow's  urine  or  an  infusion  of 
ginger  or  the  decoction  of  the  ten  roots  known  as  dasamula  (see 
Vol.  I.,  p.  243).  The  seeds  freed  from  the  husks  and  germs,  and 
boiled  in  milk  and  water,  form  a  decoction  which  is  given  in 
rheumatism ;  a  decoction  of  the  root  with  carbonate  of  potash 
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is  alao  prescribed,  and  most  compound  medicines  given  in 
rheumatic  and  neuralgic  affections  contain  the  root.  The  leaves 
are  applied  to  the  breast  to  stop  the  secretion  of  milk,  and, 
boiled  with  the  root  in  goat's  milk  and  water,  they  are  used 
as  a  local  application  in  ophthalmia.  When  applied  to  the 
abdomen  they  are  popularly  thought  to  promote  the  menstrual 
flow;  in  Oavardhana  (203),  the  halikavadhUy  or  <' peasant 
woman,"  is  represented  as  lying  in  pain  upon  the  leaves  of  the 
Eranda. 

In  the  proverbial  language  of  the  Indians  the  Castor  plant  is 
emblematic  of  frailty ;  they  say : — Naukri  arand  ki  jar  hai  (ser- 
vice is  like  the  root  of  the  Castor  plstnt).  The  Arabs  appear  to 
have  first  become  acquainted  with  the  tree  in  India,  as  they 
call  the  seeds  Simsim-el-hindi,  '*  Indian  Sesamum, ''  and  the 
plant  Khirvaa  (g^j^),  a  word  which  signifies  any  weak  or 
frail  plant ;  the  properties  they  attribute  to  it  are  also  those 
mentioned  by  Sanskrit  writers.  Again,  in  the  Saptasataka  of 
Hala,  we  find  the  large  and  swelling  breasts  of  the  peasant 
girl  likened  to  the  Eranda  leaf,  and  in  Arabic  we  have  the 
expression  ^j^  *  1^1  applied  to  a  beautiful  and  tender  girl. 

JR,  communis  is  the  Bidanjir  and  Kinnatu  of  the  Persians  ;  it 
also  bears  various  local  names,  such  as  Gerchak  in  the  Shahpur 
District,  and  Buzanjir,  **  goat's  fig,'*  in  Khorasan. 

Aitchison  notices  its  cultivation  roimd  the  borders  of  fields 
in  the  latter  province,  and  in  the  Harirud  District,  for  the  sake 
of  the  oil  which  is  used  as  a  lamp  oil,  and  says  that  the  peasantry 
are  imacquainted  with  its  purgative  properties.  The  plstnt  was 
cultivated  in  Southern  Europe  at  a  very  early  date ;  it  is  the 
ftKA  of  Herodotus,  the  «p<5t<»v  of  Theophrastus  (H.P.i.,16 ;  C.P.  ii.), 
and  the  ^iVi  or  Kp&r<av  of  Dioscorides  (iv.,  15b),  who  observes 
that  the  name  Kphrav  is  given  to  the  seed  on  account  of  its 
resemblance  to  an  insect  known  by  that  name  (Ixodes  RidnuSj 
Latr.).  He  also  notices  Castor  oil  and  its  medicinal  use.  It 
is  the  Bicinus  or  Cicus  of  Pliny  (15,  7),  "a  tree  which  grows 
in  Egypt  in  great  abundance  ;  by  some  it  is  known  as  croton, 
by  others  as  sili,  and  by  others,  again,  as  wild  sesamum :  it  is 
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not  8a  Tery  long  since  this  tree  was  first  introduced  here. 
Eaten  with  food  the  oil  is  repulsive,  but  it  is  very  useful  lor 
burning  in  lamps." 

The  Jews  and  Abyssinian  Christians  say  that  it  was  under 
this  tree  that  Jonah  sat,  but  in  the  English  version  the  Hebrew 
word  *'  Kikajon  "  is  translated  "  gourd."  For  a  history  of  the 
plant  in  Europe,  the  Pharmacographia  may  be  consulted. 

Mahometan  medical  writers  describe  two  kinds,  red  and 
white:  the  red  is  said  to  be  the  most  active.  They  consider 
the  oil  a  powerful  resolvent  and  purgative  of  cold  humors,  and 
prescribe  it  in  palsy,  asthma,  colds,  colic,  flatulence,  rheumatism, 
dropsy  and  amenorrhoea ;  of  the  seeds,  10  kernels  rubbed  down 
with  honey  are  suflicient  as  a  purge.  A  poultice  of  the 
crushed  seeds  is  used  to  reduce  gouty  and  rheumatic  swellings, 
and  inflammation  of  the  breasts  of  women  during  lactation. 
The  leaves  have  similar  properties,  but  in  a  less  degree.  The 
fresh  juice  is  used  as  an  emetic  in  poisoning  by  opium  and 
other  narcotics ;  made  into  a  poultice  with  barley  meal  it  is 
applied  to  inflammatory  affections  of  the  eye.  The  root-bark 
is  used  as  a  purgative  and  alterative  in  chronic  enlargements 
and  skin  diseases ;  it  is  also  applied  externally. 

In  modem  medicine  Castor  oil  is  mach  valued  as  a  non-irritant 
purgative  ;  a  drop  is  sometimes  dropped  into  the  eye  to  aUay 
irritation,  and,  strange  to  say,  the  leaves  are  applied  locally  in 
Europe  to  promote  the  secretion  of  milk,  whereas  in  India  the 
native  practice  of  applying  them  to  stop  the  secretion  of  milk 
is  recognised  in  the  Government  hospitals  under  European 
superintendence.  A  fluid  extract  of  the  leaves  has  also  been 
recommended  in  Europe  as  a  lactagogue.  As  a  purgative  the 
oil  is  best  administered  in  the^early  morning  on  an  empty 
stomach,  when  about  one  drachm  will  usually  be  found  suflScient, 
at  other  times  at  least  half  an  ounce  will  be  required.  Various 
fluids  have  been  recommended  to  conceal  the  taste  of  the  oil, 
such  as  brandy,  peppermint  water,  &c.,  but  the  decoction  of  fresh 
ginger,  as  used  in  India,  is,  we  think,  the  best  vehicle.  The 
above  remarks  apply  to  cold  drawn  oil ;  the  bazar  oil  extracted 
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by  boiling  is  more  active,  and,  as  it  is  not  always  carefully 
prepared,  it  may  contain  the  acrid  principle  of  the  seed  and 
give  rise  to  disagreeable  symptoms.  The  alleged  antirheumatic 
properties  of  the  plant  so  insisted  upon  by  Hindu  and  Maho- 
metan physicians  are  worthy  of  being  tested  by  careful  clinical 
observation* 

M,  H.  Meyer  {Phann.  Zeitsch.  /.  Bussland,  xxx.,  p.  282, 
1891),  in  order  to  decide  the  question  as  to  the  purgative 
properties  of  ricinoleic  acid,  prepared  that  substance  perfectly 
pure,  also  its  glyceride,  and  ricinelai'dic  acid.  All  these 
preparations  were  administered  to  cats,  and  acted  as  purgatives. 
The  author  concludes  that  there  is  no  reason  to  suppose  that 
Castor  oil  contains  any  purgative  principle  other  than 
ricinoleic  acid. 

Dr.  H.  StUlmark  has  discovered  in  the  seeds  an  albuminoid 
body  which  he  has  named  "iJw?tn.*'  This,  however,  does  not 
appear  to  be  the  purgative  principle.  Its  action,  whether  given 
by  the  mouth  or  hypodermically,  is  to  produce  hsemorrhagio 
inflammation  of  the  gastro-intestinal  tract,  affecting  primarily 
the  small  intestines,  and  probably  obstructing  the  bile  duct, 
since  there  is  usually  extreme  fullness  of  the  gall  bladder ;  the 
inflammation  also  extends  to  the  vesical  mucous  membrane. 
Diarrhoea  is  by  no  means  constant.  The  drowsiness  and 
convulsions  which  occurred  in  some  of  his  experiments  on 
animals  he  attributes  to  possible  thrombosis  of  the  cerebral 
vessels.  The  lethal  dose  of  ricin  for  man  he  calculates  to  be 
6*0  milligrams  for  a  man  weighing  60  kilograms,  this  generally 
being  equal  to  about  ten  ordinary  seeds,  although  Christison 
once  had  a  fatal  case,  where  only  three  seeds  had  been  swallowed, 
and,  on  the  other  hand,  a  case  is  on  record  in  which  a  person 
who  had  eaten  17  seeds,  recovered. 

Kicin  appears  to  have  a  peculiar  effect  upon  blood,  causing 
a  rapid  conglomeration  of  the  red  corpuscules,  together  with 
the  formation  of  a  substance  like  fibrin.  One  part  of  ricin  to 
60,000  of  defibrinated  blood  is  sufficient  to  cause  a  separation  of 
the  serum,  so  that  the  latter  is  capable  of  being  passed  through 
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a  filter.    Crotonoleic  acid,  which  eidsts  in  eroton  seeds,  was 
found  to  be  quite  distinct  from  ricin. 

The  results  obtained  by  Dr.  StiUmark  find  further  confirma- 
tion in  a  note  in  the  Medical  Recorder  (July,  p.  299),  in  which 
it  is  stated  that  fifteen  children,  under  six  years  of  age,  poisoned 
by  eating  castor  seeds,  suffered  from  severe  vomiting  and 
prostration,  but  not  from  catharsis. 

Ehrlich  {Deutsche  Med.  Wochenschr.,  No.  32,  p.  976,  1891) 
reports  some  interesting  experiments  with  ricin*  He  found 
that  injected  into  the  veins  of  animals,  it  is  fatal  in  doses  of 
three  milligrams  per  kilo  of  body- weight ;  taken  internally  it 
is  a  hundred  times  less  active,  but  stiU  so  poisonous  that  0*18 
gram  is  a  fatal  dose  for  an  adult  man.  He  found  different 
animals  to  be  unequally  affected  by  it ;  guinea  pigs  were 
especially  susceptible  to  the  poison,  but  white  mice  much  less 
80.  The  symptoms  were  diarrhoea  and  prostration:  on  post- 
mortem examination  the  appearances  in  some  cases  were  such 
as  are  seen  in  cholera,  but  more  frequently  there  was  a 
heemorrhagio  condition  of  the  intestines  and  often  of  the 
subcutaneous  cellular  tissue. 

Ehrlich  also  succeeded  in  rendering  animals  insusceptible 
to  the  poison  by  administering  gradually  increasing  doses 
internally :  at  the  end  of  two  months  of  this  treatment  he  found 
that  mice  could  bear  a  dose  of  5  decigrams  of  ricin  (sufficient 
to  kill  an  adult  man),  the  fatal  dose  for  an  unprotected  mouse 
being  35  milligrams. 

The  immunity  obtained  was  still  more  marked  in  experiments 
on  the  conjimctiva;  under  ordinary  circumstances  touching  the 
membrane  with  a  1  per  cent,  solution  of  ricin  produced  intense 
inflammation,  but  after  several  weeks  of  protective  treatment 
the  strongest  solution  could  be  freely  applied  without  producing 
any  effect. 

The  establishment  of  the  immunity  appears  to  commence 
suddenly  on  the  sixth  day,  and  continues  to  increase  from  that 
time.    The  author    insists   upon  the  similarity  between  this 
m.-89 
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sudden  immunity  and  the  critical  subsidence  of  fever  in  certain 
acute  diseases,  such  as  pneiunonia,  measles,  &c.,  which  he 
considers  may  also  be  regarded  as  indicating  the  establishment 
of  an  immimity  in  those  diseases. 

Animals  in  which  an  immunity  to  the  ricin  poison  had  been 
established,  were  found,  six  months  after  the  cessation  of  all 
treatment,  to  be  incapable  of  being  affected  by  the  poison. 
Ehrlich  has  also  made  similar  experiments  with  abrin,  the 
active  principle  of  Abrua  pj'ecatofHtM,  which  he  reserves  for 
early  publication. 

Description* — There  are  many  varieties  of  the  plant 
which  have  been  produced  by  cultivation;  they  may  be  divided 
into  the  large  red-seeded  kinds,  and  those  with  grey  seeds 
marked  with  brown  blotches;  the  latter  are  preferred  for 
medicinal  use. 

The  roots  are  tolerably  straight,  and  give  off  a  few  rootlets  ; 
they  are  covered  by  a  light-brown  bark,  nearly  smooth,  but 
marked  with  little  transverse  warty  ridges.  The  wood  is  white 
and  soft.     The  bark  has  an  acrid  taste* 

The  seeds  are  contained  in  a  tricoccous  capsule,  one  in  each 
cell ;  they  are  oblong,  from  i*  to  J  an  inch  long  and  about  ^  of 
an  inch  broad,  the  dorsal  surface  is  more  arched  than  the 
ventral.  The  apex  is  somewhat  pointed,  below  it  is  a  tumid 
caruncula,  on  the  removal  of  which  a  dark  depressed  cicatrix  is 
seen.  The  testa  is  grey,  marked  with  brown  blotches.  The 
kernel  is  enclosed  in  a  delicate  white  membrane,  and  consists  of 
a  copious  white  albumen,  in  the  axis  of  which  are  situated  two 
leafy  cotyledons  and  a  short  stout  radicle. 

Microscopic  structure^ — The  epidermis  of  the  seeds  is  com- 
posed of  tabular  cells,  which  are  here  and  there  coloured  in 
patches  which  correspond  to  the  spots  on  the  seed.  The  testa 
consists  of  cylindrical  cells  in  close  apposition.  The  kernel 
is  a  mass  of  closely-packed  cells  with  granular  contents,  but  if 
water  is  brought  in  contact  with  the  section,  oil  globuleJs  separate 
from   the    albimien.     In  the  latter  may  be  demonstrated  the 
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AleuroDe  crystals  which  are  found  in  many  seeds.  {Sachs 
Lehrbueh  der  Botanik,  p.  554.)  The  root-bark  shows  numerous 
cells  filled  with  a  yellow  refractive  substance  which  appears  to 
be  resinous ;  in  other  respects  it  is  not  remarkable. 

Chemical  composition. -^The  most  important  constituent  of 
the  seeds  is  the  fixed  oil  called  castor  oil^  of  which  the  peeled 
kernels  afford  at  most  half  of  their  weight.. 

The  authors  of    the  Pharmacographia  say : — 

"  The  castor  oil  of  commerce  has  a  sp.  gr.  of  about  0*96,  usually 
a  pale  yellow  tint^  a  viscid  consistence,  and  a  very  slight  yet 
rather  mawkish  odour  and  taste.  Exposed  to  cold,  it  does  not 
in  general  entirely  soUdify  until  the  temperature  reaches. — 18^0. 
In  thin  layers  it  dries  up  to  a  vamish-lflte  film. 

"Castor  oil  is  distinguished  by  its  power  of  mixing  in  all 
proportions  with  glacial  acetic  acid  or  absolute  alcohol.  It  ia 
even  soluble  in  four  parts  of  spirit  of  wine  ('SSS)  at  15^  C,  and 
mixes  without  turbidity  with  an  equal  weight  of  the  same 
solvent  at  25*^  C.  The  commercial  varieties  of  the  oil, 
however,  differ  considerably  in  these  as  well  as  in  some  other 
respects. 

"The  optical  properties  of  the  oil  demand  further  investiga- 
tion, as  we  have  found  that  some  samples  deviate  the  ray  of 
polarized  light  to  the  right  and  others  to  the  left. 

"  By  saponification,  castor  oil  yields  several  fatty  acids,  one 
of  which  appears  to  be  Palmitic  Acid,  Another  acid  (peculiar 
to  the  oil)  is  Ricinoleic  Acid,  C**H'*0*;  it  is  solid  below 
OP  C. ;  does  not  solidify  in  contact  with  the  air  by  absorption 
of  oxygen,  and  is  not  homologous  with  oleic  or  linoleic  acid, 
neither  of  which  is  foimd  in  castor  oil.  Castor  oil  is  never- 
theless thickened,  if  6  parts  of  it  are  warmed  with  1  part  of 
starch  and  5  of  nitric  acid  (sp.  gr.  1*25),  Ricinelaidin  being 
thus  formed.  From  this,  Ricinelaidic  Acid  may  easily  be 
obtained  in  brilliant  crystals. 

"As  to  the  albuminoid  matter  of  the  seeds,  Fleury  (1866) 
obtained  3-23  per  cent,  of  nitrogen,  which  would  answer  to 
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about  20  per  eent»  of  such  substanoee.  The  same  diemist 
further  extracted  46*6  per  cent,  of  fixed  oil,  3*2  of  sugar  and 
mucilage,  besides  18  per  cent,  of  cellulose. 

"Tuson,  in  1864,  by  exhausting  castor  oil  seeds  with  boiling 
water,  obtained  from  them  an  alkaloid  which  he  named  Ricinine. 
He  states  that  it  orystallizea  in  rectangular  piams  and  tables, 
which  ,when  heated,  fuse,  and,  upon  cooling,  solidify  as  a 
crystalline  mass;  the  crystals  may  even  be  sublimed.  Kicinine 
dissolYes  readily  in  water  or  alcohol^  less  fre^y  in  ether  or 
benzol.  With  mercuric  chloride,  it  ocnnbines  to  form  tufts  of 
silky  crystals,  soluble  in  wat^  or  alcohol.  Werner  (1869),  on 
repeating  Tuson's  process  on  30  lbs.  of  Italian  castor  ofl  seeds> 
also  obtained  a  crop  of  crystals,  which  in  appearance  and 
solubility  had  many  of  the  characters  ascribed  to  ricinine,  but 
differed  in  the  essential  point  that  when  incinerated  they  left  a 
residuum  of  magnesia.  Werner  regarded  them  as  the  mag- 
nesium salt  of  a  new  acid.  Tuson  repudiates  the  suspicion  that 
ricinine  may  be  identical  with  Wemer*s  magnesiimi  compound. 
E.  S.  Wayne  of  Cincinnati  (1874)  found  in  the  leaves  of 
Kicinus  a  substance  aj^arently  identical  withTuson^s  ricinine; 
but  he  considers  that  it  has  no  daim  to  be  called  an  alkaloid, 

**The  testa  of  castor  oil  seeds  afforded  us  10-7  per  cent,  of 
ash,  one-tenth  of  which  we  found  to  consist  of  silica.  The  ash 
of  the  kernel  previously  dried  at  100 ^C,  amoimts  to  only  3*5 
per  cent/'  (C^.  cit.,  2nd  Ed„  p.  569.) 

K,  Hazura  and  A.  Griissner  (M(mttet$r  Scient,  Ap.  1889) 
infer  from  their  experiments  that  the  liquid  acid  of  castor  oil 
is  not  a  single  compound,  as  has  been  hitherto  supposed^  but  a 
mixture  of  two  isomeric  acids  of  the  composition  C*®H'*0', 
one  of  which,  ricinoleic  acid,  yields  on  oxidation  trioxysteario 
acid,  whilst  the  other,  ricinisoleic  acid,  yields  isotrioxysteario 
acid.  The  proportion  of  these  acids  is  about  1  of  the  former  to 
2  of  the  latter.  As  no  dioxystearic  acid  has  been  obtained 
from  the  oxidation  of  the  liquid  acids  of  castor  oil,  it  may  be 
concluded  that  of  all  the  fatty  oils  hitherto  examined,  castor  oil 
is  the  only  one  which  contains  no  oleine.  r,-^ 
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The  leayes,  stem,  and  root  of  R.  cammu$M  oontain  the  lame 
actiye  principles  as  the  seeds ;  a  proximate  analysis  by  A.  L. 
Beck  {Amer.  Jaum.  Pharm.,  1888)  gaye  the  follo?ang 
results: — 


IiaarM. 


Stem. 


Boot. 


Eitrtcted  by  petroleum  spirit 

„        „  ether     

,»        tf  alcohol 

„        „  wiier     

,,        „  diluted  Na  OH 
$»        »  9f      H  0\,., 

Loss  by  chlorine  .• 

Besidues,  cellulose,  &c 

Ash 

Moisture  • 

Loss   


4'582 

0-276 

2-676 

0-316 

2-490 

0-833 

12-699 

1:200 

2193 

5-440 

43-590 

•—••• 

11-220 

6-466 

12-700 

6100 

1311 

t«««»« 

0*380 
0-338 


7050 
7-083 


The  poisonous  principle  present  in  castor  oil  seeds  has  been 
variously  represented  as  an  alkaloid^  a  glucoside^  and  an 
organic  acid.  Sut  as  the  result  of  an  exhaustive  chemical  and 
pharmacological  investigation,  recorded  in  a  lengthy  treatise 
{Arbeit,  d.  Pharmakol  Inst.  Borpai,  Part  III.,  p.  69),  Herr  Still- 
mark  has  come  to  the  conclusion  that  it  is  an  albuminoid  body, 
identical  with  the  ^'B.  phytalbumose, ''  separated  from  the 
dried  juice  of  Carica  Papaya  by  Sidney  Martin,  and  belonging 
to  the  class  of  unformed  ferments.  This  substance,  which  he 
has  named  ''ricin,"  may  be  prepared  by  exhausting  well- 
pressed  peeled  Ricinus  seeds,  reduced  to  powder,  with  a  10  per 
cent,  solution  of  sodium  chloride,  saturating  the  clear  percolate  at 
the  ordinary  temperature  with  magnesium  sulphate  and  sodium 
sulphate,  and  keeping  it  in  a  cool  place,  when,  besides  large 
crystals  of  the  two  sulphates,  a  white  precipitate,  easily  separable 
from  these,  is  formed.  This  is  placed  in  a  dialyser,  with 
frequent  changes  of  water,  for  six  days,  after  which  the  residue 
is  removed  and  dried  over  sulphuric  acid,  and  can  then  be 
reduced  to  a  snow-white  powder,  which  still  contains  10  to  20 
per  cent,  of  sulphate.    This  substance  is  a  most  powerful  poison, 
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exercising  a  remarkable  power  of  coagulation,  so  that  the  blood 
coming  into  contact  with  a  minute  quantity  that  has  been 
absorbed  is  coagulated,  blocks  the  lumina  of  the  intestinal 
capillaries,  and  causes  thrombosis  and  ecchymosis.  Even  when 
introduced  subcutaneously,  the  principal  action  of  the  poison 
appears  to  occur  in  the  intestinal  canal,  and  not  at  the  place  of 
injection.  The  lethal  dose  for  a  man  weighing  sixty  kilograms 
is  estimated  as  0*18  gram,  and  it  is  stated  that  this  quantity  is 
contained  in  the  press-cake  from  3  grams  of  peeled  seeds.  In 
yiew  of  this  fact,  that  the  residue  from  the  pressing  of  castor 
oil  contains  such  large  quantities  of  a  tasteless  poison  exceeding 
arsenic  in  toxic  power,  and  at  present  not  to  be  detected  in 
the  body  by  any  known  method,  Herr  Stillmark  raises  the 
question,  whether  it  should  not  be  made  compulsory  upon 
manufacturers  to  bum  the  cake,  or  render  it  harmless  by  a 
process  of  boiling  that  would  destroy  the  ferment.  Experiments 
were  also  made  upon  the  seeds  of  nine  other  species  of  Ricinus, 
as  well  as  those  of  Croton  Tiglium  and  Jatropha  Ourcaa,  and  in 
each  case  a  poisonous  albuminoid  substance  was  separated, 
similar  to,  if  not  identical  with,  ricin,  and  belonging  to  the 
class  of  ferments.  It  is  pointed  out  by  the  author  that  the 
coagulating  power  of  ricin  explains  the  external  application 
in  some  coimtries  of  crushed  Ricinus  seeds  as  a  heemostatic. 
{Pharm.  Journ.,  Nov.  2nd,  1889.) 

Commerce. — Several  varieties  of  the  castor  plant  are  cultivat- 
ed in  India :  they  may  be  divided  into  large-seeded  and  small- 
seeded.  The  seeds  of  the  latter  variety  only  are  exported, 
those  of  the  former  being  used  in  India  for  the  preparation 
of  an  inferior  kind  of  oil  which  is  used  for  lubricating 
machinery,  &c. 

The  exports  of  seed  from  1885-86  to  1888-89  were  :— 

1885-86 34,000  tons,  valued  at  30  lakhs  of  Rupees. 

1886-87 31,000    „  „  29    „ 

1887-88 86,000    „  „  34    „  „ 

1888-89 29,000    „  „  81    „ 

Most  of  the  castor  seed  goes  to  Italy. 
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The  exports  of  oH,  mostly  from  Bengal^  during  the  same 
period,  were : — 

1885-S6...2-2  millions  of  gallons,  valued  at  22  lakhs  of  Rupees. 
1886-87... 2-7        „  „  „  27 

1887-88..,2-7        „  „  „  26 

1888-89...2-7        „  „  „  26 

Almost  the  whole  of  the  oil  goes  to  England. 

Sicin    has  been  introduced  into  commerce  by  Merck  of 
Darmstadt. 


BALIOSPERMUM  AXILLARE,  Blume. 

Fig.— Wight  /c,  t.l885;  Bheede,  Hort.  Mai.  x.y  t.  76. 

Hab. — Tropical  and  Subtropical  Himalaya.  Deccan 
Peninsula.    The  root  and  seeds. 

Vernacular. — Danti  {Hind.,  Beng.,Mar.,Ouz.),Kond&'&midam 
(Tel.),  Ndga-danti  {Tarn.,  Mai.). 

History,  Uses»  &C. — This  plant,  in  Sanskrit  Danti, 
Nagadanti  or  Danta-mulika,  with  numerous  synonyms,  such 
as  Upachitra,  Makulaka,  &c.,  is  much  used  in  Hindu  medicine 
where  purgation  is  indicated,  the  root  being  generally  prescribed. 
The  seeds-(Danti-yija)are  also  used,  and  are  sometimes  sold  in  the 
shops  as  croton  seeds.  The  following  formula  from  Chakradatta 
will  show  how  the  root  is  prescribed: — 

^'  Dinti  haritaM. — Take  25  large  chebulic  myrobalans  and 
enclose  them  in  a  piece  of  cloth,  then  take  of  the  roots  of 
Baliospermum  axillare  eaid  Ipormea  Turpethum,  each  200  tolas, 
water  64  seers,  boil  them  together  till  the  water  is  reduced  to 
8  seers.  Strain  the  decoction,  take  out  the  chebulic  myrobalans 
and  fry  them  in  32  tolas  of  sesamum  oil.  To  the  strained 
decoction  add  200  tolas  of  old  treacle,  then  boil  till  reduced  to 
the  proper  consistence  for  a  confection.  Now  add  to  the  mass 
the  following  substances  :  powdered  root  of  Ipomcea  Turpethum 
32  tolas,  long  pepper  and  ginger,'  each  8  tolas,  and  stir  them 
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well ;  when  oool,  add  32  tolas  of  honey ;  cinnamon,  cardamoms, 
tejpat  leaves,  and  the  flowers  of  Mesttaferrea,  each  8  tolas,  and 
prepare  a  confection.  The  chebolic  myrobalans  shotdd  be  kept 
embedded  in  the  medicine.  Two  tolas  of  the  confection  and 
one  of  the  myrobalans  are  to  be  taken  every  morning." 

A  more  simple  formula  from  the  Bhavaprakasa  is  the 
Cfudishtdka.  Take  of  dantiy  trivrit  {Ipomcea  Turpetfium),  and 
plumbago  root,  black  pepper,  ginger  and  long  pepper  root, 
equal  parts  in  fine  powder ;  treacle,  equal  in  weight  to  all  the 
other  ingredients,  and  mix.  Dose  about  a  tola  every  morning, 
in  flattdence,  anasarca,  jaimdicey  &c. 

Rheede  says  of  Danti:— Folia,  radix  atque  fructus,  tanta 
purgandi  pollent  energia,  ut  solus  odor  catharsin  excitet:  folia 
extrinsice  applicata  articulari  medentur  morbo." 

Eoxburgh  remarks : — "  The  seeds  are  esteemed  by  the  natives 
a  good  purgative ;  they  administer  one  seed  bruised  up  with  water 
for  every  evacuation  they  wish  the  patient  to  have.  There 
would  appear  to  be  little  doubt  that  the  seeds  of  this  plant  were 
the  original  Dand  of  the  Arabian  physicians,  but  were  sub- 
sequently superseded  by  those  of  Croton  Tiglium,  as  has  been  the 
case  in  India. 

Description* — Boots  nearly  straight,  seldom  branched, 
about  as  thick  as  the  finger;  bark  brown,  scabrous;  wood  yellow- 
ish-white, soft  and  tough.  The  outer  layer  of  the  bark  consists 
of  several  rows  of  brick-shaped  brown  cells,  mostly  empty,  but 
some  of  them  containing  a  dark  reddish-brown  resin ;  within  this 
the  parenchjrma  is  so  loaded  with  conglomerate  raphides  that 
its  structure  is  with  difficulty  seen ;  it  has  many  cells  filled  with 
resin  as  in  the  suber,  and  very  numerous  yellow  liber  oella. 
The  wood  is  loaded  with  starch. 

The  seeds  weigh  about  one  and  a  half  grains  each,  and  ara 
exactly  similar  to  very  small  castor  seeds. 

Commerce. — The  seeds  are  no  longer  found  in  the  bazars, 
having  be^i  superseded  by  the  imported  eroton  seeds;  l^e  root 
is  also  difficult  to  obtain,  that  sold  in  the  shops  as  Danti-mu) 
being  usually  the  root  of  Bidnue  eommunia. 
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TRAGIA  INVOLUCRATA,  Linn. 

Fig. — Burm,  Zeyl.,  i.  92 ;  Rheedey  Sort.  Mai  it.,  t  39 ; 
var.  eannabina,  A.  Juss.  Tent  Euphorb.,  t  15,  49  B. 

Hab. — Througliout  India.    The  root. 

r^mdCM/ijr.— Barhanta  (Hind.),  Bichati  (Beng.),  Kanchuri, 
{Tarn.),  Kanchkuri,  Khajkolti  (Mar.),  Dulaghondi  (Tel.), 
Haligilu  (Can.)^ 

History,  Uses,  &€•— ThisVery  vanable  plant,  of  which 
four  varieties  are  described  in  the  Flora  of  British  India,  is  the 
Vrischikdli  of  the  Raja  Nirghanta,  where  it  is  said  to  bear  the 
same  name  in  Marathi  and  to  be  called  Haligilu  in  Canarese.  It 
is  recommended  in  bilious  fever,  and  as  a  diuretic  and  alterative. 
Rheede  says  of  it:—*'  Conducit  in  febre  ossium,  ac  servit  pro 
pruritu  corporis ;  in  decocto  data  urinam  suppressam  movet." 
He  also  notices  its  use  on  the  doctrine  of  signatures  as  a 
remedy  for  th«  sting  of  the  Ray  fish, 

Ainslie  (ii.,  61  and  389)  says  :— "The  root,  which  is  sometimes 
called  *  Coorundootievayr,'  has  in  its  dried  state  but  little  taste  or 
«mell,  tiiough  in  its  more  succulent  condition  it  has  a  rather 
pleasant  odour ;  it  is  considered  as  diaphoretic  and  alterative, 
•nd  is  prescribed  in  decoction,  together  with  other  articles  of 
like  virtues,  to  correct  the  habit  in  cases  of  mayghim  (cachexia), 
mnd  in  old  venereal  complaints,  attended  with  anomalous 
symptoms ;  an  infudon  of  it  is  also  given  as  a  drink  in  ardent 
fever,  in  the  quantity  of  half  a  teacupful  twice  daily." 

In  the  Concan  the  roots  of  these  plants  are  used  to  aid  the 
extraction  of  Guinea-worm,  a  paste  made  from  them  being 
applied  to  the  part.  A  paste  of  the  roots  with  Tulsi  juice  is 
also  used  as  a  cure  for  itchy  eruption  of  the  skin.  In  Tanjore, 
the  root  is  boiled  with  cow's  milk  and  taken  at  bedtime  for  dry 
eough. 

Description.— Shrubby,  climbing,  4  to  6  feet  high ; 
leaves  petioled,  3-divided,  serrate,  hairy,  2  to  4  inches  long ; 
stipules  half  lanceolate;  racemes  erect,  many-flowered;  male 
flowers  numerous  on  the  upper  part  of  the  raceme,  very  small^ 
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yellow,  each  with  three  bracts ;  female  flowers  beneath  tlie 
male,  two  on  each  raceme,  with  the  calyx  leaflets  pinnatifid. 
The  plant  stings  like  the  nettle.  For  a  description  of  its 
varieties,  the  reader  is  referred  to  the  Ilora  of  British  India* 

EXC^CARIA  AGALLOCHA,  Linn. 

Fig. —  Wight  Ic,  t.  1866  B;  Rheede,  Bart.  Mai.  v.,  t.  45. 
Blinding  tree,  Tiger's  milk  tree  {jBng.)y  Arbre  aveuglant  (Fn). 

Hab. — Tidal  forests  of  India.    The  juice  and  oork. 

Vernacular. — Gaonra,  TJguru,  Gangwa,  Geria  {Beng.)^  Ghilla 
(Tel),  Haro  (Can.),  Geva, Phungali,  Hura ( Jfar.),  Tillai-cheddi 
{Tarn.). 

History,  Uses,  &C. — This  tree  was  named  Agallocha  by 
the  old  botanists,  from  a  supposition  that  a  kind  of  Aloe-wood 
was  yielded  by  it ;  but  Lpureiro,  speaking  of  E.  cochin-chinenM, 
remarks,  ^'  nee  agallochum,  quamvis  spurium,  in  ilia  inveneri.  *' 
The  wood  is  white,  soft,  and  spongy,  and  has  no  aromatic  pro- 
perties. All  parts  of  the  tree  aboimd  in  an  acrid  milky  juice, 
which  causes  intense  pain  if  it  gets  into  the  eyes;  this  juice  is 
said  to  be  used  in  Australia  and  New  Guinea  to  cure  ulcers, 
leprosy,  &c.  K  collected  it  hardens  into  a  kind  of  caoutchouc, 
a  grain  or  two  of  which  is  used  by  the  boatmen  on  the  Western 
Coast  of  India  as  a  purgative.  Ainslie  (ii.,  438)  states  that  a 
decoction  of  the  leaves  is  occasionally  given  by  Hindu  doctors 
in  epilepsy,  in  the  quantity  of  a  quarter  of  a  teacupful  twice 
daily.    This  decoction  is  also  used  as  an  application  to  ulcers. 

Smith  {Bcon.  Diet.,  5)  states  that  in  Fiji  the  plant  is  employed 
for  the  cure  of  leprosy,  its  mode  of  application  being  very 
singular.  The  body  of  the  patient  is  first  rubbed  with  the  green 
leaves ;  he  is  then  placed  in  a  small  room  and  bound  hand  and 
foot,  and  a  small  fire  is  made  of  pieces  of  the  wood,  from  which 
rises  a  thick  smoke  ;  the  patient  is  suspended  over  this  fire,  and 
remains  for  some  hours  in  the  midst  of  the  poisonous  smoke^ 
enduring  the  most  agonising  torture  and  often  fainting.  When 
thoroughly  smoked,  he  is  removed,  and  the  slime  is  scrfq>ed 
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from  the  body ;  he  is  then  scarified  and  left  to  await  the  result, 
which,  if  the  patient  sarvives,  is  said  to  be  a  cure. 

From  the  lower  part  of  the  trunk  and  roots  of  this  tree  a  soft, 
light,  reddish  suber  is  obtained,  which  is  sold  by  the  itinerant 
medicine  men  of  Western  India,  under  the  name  of  Tej'bul,  as 
an  aphrodisiacal  tonic.  It  occurs  in  irregular-shaped  pieces 
about  half  an  inch  thick,  and  often  as  large  as  the  palm  of  the 
hand,  from  which  the  epidermis  has  been  removed  by  scraping 
and  trimming.  The  structure  is  that  of  coarse  cork,  the  cells 
being  about  six  times  the  size  of  ordinary  cork  cells.  This  sub- 
stance has  a  glistening  appearance,  and  is  always  kept  saturated 
with  water^  so  that  on  breaking  it,  it  appears  to  be  full  of  juice« 
It  is  inodorous  and  tasteless. 

On  some  parts  of  the  Coast  it  is  said  to  be  used  for  making 
floats  for  fishing  nets. 

Description. — A  small  evergreen  tree  or  shrub^  growing 
along  with  Bhizophora  and  Avicennia,  and  sometimes  called  the 
**  milky  mangrove/'  Leaves  ovate,  between  fleshy  and  coria- 
ceous, 2  to  4  inches,  entire  or  sinuate  crenate,  pale  brown  when 
dry,  base  acute  or  rounded;  nerves  many,  very  faint,  sub- 
horizontal;  petiole  i  to  1  inch.  Flowers  fragrant,  male  spikes 
numerous,  1  to  2  inches;  female  racemes  few,  i  to  1  inch. 
Bracts  of  male  spike  with  one  flower  and  several  minute 
bractioles.  Filaments  much  lengthened  after  flowering.  Styles 
free  nearly  to  the  base.  Seeds  subglobose,  smooth.  The 
variations  in  the  size  of  the  fruit  and  seeds  are  remarkable. 
{FL  Br.  Ind.) 

Plants  of  minor  importance  belonging  to  this  order,  which 
are  used  medicinally^  are  :— 

Macaranga  Roxburghii,  Wight  Jc,  t.  817,  a  small 
tree  of  the  Deccan  Peninsula,  with  peltate,  cordate  leaves,  small 
green  flowers,  and  fruit  the  size  of  a  pea.  The  young  shoots 
and  fruit  are  covered  with  a  clammy,  reddish  secretion  having 
im  odour  like  turpentine.  The  country  people  use  the  following 
in  Jarandi  (AngL,  liver) : — One  part  of  the  young  shoots,  with 
3  parts  of  the  young  shoots  of  Khor^  {Flcus  asperrima),  are 
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tprinkled  with  hot  water  and  the  juice  extracted;  in  this  is 
rubbed  down  2  parts  each  of  the  barks  of  both  trees.  The 
preparation  may  be  administered  twice  a  day  in  doses  of  i  of 
a  seer.  The  Marathi  name  is  Chandvar.  The  bark  ocmtains 
18*4  per  cent,  of  tannic  acid,  (i^ving  a  blue-black  precipitate 
with  ferric  chloride,  and  the  air-dried  bark  leaves  11  per  cent, 
of  mineral  matter  on  incineration. 

Chrozophora  plicata,  A.  Juss.^  Burm.  Ind.,  t.  62,/.  h 
is  a  conmion  weed  on  cultivated  ground,  and  in  the  bottoms  of 
dried  up  tanks  in  many  parts  of  tropical  India  in  the  oold  season. 
It  is  reputed  to  have  alterative  properties,  and  is  mentioned  by 
Ainslie  as  a  plant  which  Dr.  F.  Hamilton  had  brought  to  him 
in  Behar,  as  one  of  those  which  was  supposed  to  have  virtues  in 
leprous  affections;  the  dry  plant  is  made  into  a  decoction  to 
which  is  added  a  littie  mustard.  {Mat.  Ind.,  ii.,  398.) 

Sebastiania  Chamaelea,  Mull^Arg.,  the  Cadi-avanacu 
of  Rheede  (ii.,  34),  and  the  Bhui-erandi  of  the  Concan,  is  a  smaU 
plant,  with  lineaiip,  finely  serrated  leaves  and  small  spinous  coed, 
the  juice  of  which  in  wine  is  used  as  an  astringent ;  a  ghrita 
of  the  plant  is  considered  to  be  tonic,  and  is  applied  to  the 
head  in  vertigo. 

URTICACEJE. 

GIRONNIERA  RETICULATA,  Thwaitea. 
Pig.— Bedd.  FL  8yh.,  t.  813.    Syn.,  Celtis  reticuMa. 

Hab. — Sikkim,  Himalaya,  Assam,  Burma,  Pegu,  Deccan 
Peninsula,  Ceylon.    The  wood. 

Vemouyular.—'KodxiijA  (ram.),Kho-manig  (iW^W),Nirakiya- 
ood  {Ind.  Bazars). 

History,  Uses,  &C. — This  wood  does  not  appear  to  be 
mentioned  by  Indian  medical  writers,  nor  can  we  find  any 
lecord  of  its  collection  in  India  for  medicinal  use,  the  bazars 
being  supplied  from  Ceylon,  where  it  has  probably  been  in  use 
from  a  remote  period. 
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Thxmberg  aays :—  ''The  tree  is  called  by  the  Dutch  Struni- 
hout,  and  by  the  Cingalese  Urenne^  on  account  of  its  disgusting 
odouTy  which  resides  especially  in  the  thick  stem  and  the  larger 
branches.  The  smell  of  it  so  perfectly  resembles  that  of  human 
ordure,  that  one  cannot  perceive  the  smallest  difference  between 
them.  When  the  tree  is  rasped,  and  the  raspings  are  sprinkled 
with  water,  the  stench  is  quite  intolerable.  It  is  nererthe* 
less  taken  internally  by  the  Cingalese  as  an  efficacious  remedy. 
When  scraped  fine  and  mixed  with  lemon  juice,  it  is  taken 
internally,  as  a  purifier  of  the  blood  in  itch  and  other  cutaneous 
eruptions,  the  body  being  at  the  same  time  anointed  with  it 
externally."     {Thunberg's  Travels,  iv.,  234.) 

Thunberg  obtained  leaves  and  young  plants  of  the  tree,  but 
no  blossoms ;  the  plants  were  all  killed  by  cold  in  the  English 
Channel. 

The  Portuguese  call  the  wood  Poo  de  merda  or  Poo  ati/o.  In 
India  it  is  burnt  as  a  f  umigatory  to  drive  away  evil  spirits ;  the 
bazar  name  signifies  "  hellish  incense.''  In  Ceylon,  according 
to  Mr.  J.  Alexander,  it  is  hung  up  near  dwelling-houses  as  a 
charm  to  keep  away  evil  spirits.  As  sold  in  the  bazars  it  is  a 
light-brown  wood  in  irregular-shaped  pieces,  having  a  pene- 
trating odour,  exactly  similar  to  that  of  fresh  human  ordure. 

Chemical  composition. — The  wood  has  been  examined  by  Prof. 
W.  R.  Dunstan.  By  distillation  with  water  a  minute  quantify 
of  a  solid  crystalline  substance  was  obtained.  It  possessed  a 
fsBcal  odour,  and  after  purification  melted  at  93*5^0.  Its 
physical  and  chemical  properties  were  not  those  of  a-naph- 
thylamine.  It  afEorded  a  crystalline  piorate,  by  the  analysis  of 
which  the  substance  was  shown  to  possess  the  composition  of 
methyl-indok  (C^H'N),  and  by  its  physical  and  chemical 
properties  it  was  proved  to  be  identical  with  the  Pr.  3  methyl- 
indole,  or  skatole,  which  Brieger  isolated  in  1877  from  human 
{sBoes,  and  Salkowski  soon  afterwards  obtained  from  among  the 
putrefaction  products  of  animal  proteid.  Nenchi  has  observed 
tiie  formation  of  the  same  substance  when  potash  is  fused  with 
albumen^  and  it  has  also  been  prepared  synthetically.    Skatole 
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from  O.  reticulata  corresponds  in  all  its  properties  with 
eynthetioal  skatole  from  propylidene  phenyl-hydrazide.  The 
occurrence  of  skatole  in  a  plant  has  not  hitherto  been  observed ; 
it  has  appeared  to  be  a  characteristic  product  of  the  bacterial 
xesolution  of  animal  proteid.    (Pharm.  Joum,,  June  ISth,  1889.) 

The  nomenclature  followed  is  that  which  has  been  proposed 
by  Emil  Fischer.  The  benzene  nucleus  of  indole  being  desig- 
nated by  B»,  and  the  pyrrole  nucleus  by  the  contraction  Pr,  the 
nitrogen  of  the  pyrrole  nucleus  is  numbered  1,  as  well  as  the 
corresponding  carbon  atom  of  the  benzene  nucleus;  thus  the 
formula  of  skatole  is — 

GH 


HO 
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8 
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Holoptelea  integrifolia,  Planch.,  Wight  Ic,  t.  1968; 
Boxh.  Cor.  PL,  t.  78 ;  Bedd.  Fl.  8f/lv.j  t.  810,  a  tree  extending 
from  the  Lower  Himalayas  to  Travancore,  has  a  mucilaginous 
bark^  which  is  boiled  and  the  juice  squeezed  out  and  applied 
to  rheumatic  swellings ;  the  exhausted  bark  is  then  powdered 
and  applied  over  the  parts  covered  by  the  sticky  juice.  The 
vernacular  names  of  the  tree  are  Papri  (Hind.),  Aya  (Tarn.), 
Navili  (Tel),  Vavala  (Mar.),  Rasbija  (Can.) 

CANNABIS  SATIVA,  Linn. 

Fig. — Bentl  and  Trim.,  t.  231 ;  Eeichb.  Ic.  Fl.  Oerm., 
t.  655;  Eheede,  Eort.  Mai.  x.,  tt.  60,  61.  Hemp  (Eng.)^ 
Chanvre  (Fr.). 

Hab. — N.-W.  Himalaya.  Cultivated  in  India.  The  leaves, 
female  flowering  tops^  resinous  exudatioui  and  seeds. 
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Vema^lar. — The  leaves — Bhang,  Sabji  {Hind.,  Beng.,  Mar.), 
Ganja*ilai,  Bangi-ilai  (Tarn.),  Gunja-^ikuy  Bangi-aku  (Tel.), 
£anch£ya-ela(ifa/.),Bangi  (Can«)y  Bh&ng  {Ouz,).  Mowering 
tope — Ganja  {Hind.,  Beng.,  Cfuz,),  Gunja  {Tarn.,  Tel.,  Mar.), 
Kancha  {Mdl.),  Bangi  (Can.).  The  resm — Charas  {Bind*, 
Beng.,  Ottz.,  Mar.),  Ganja-pil  (Tarn.),  Gunja-raaam  {Tel.), 
Kanchaya-pala  {MaL),  Bangi-gondu  (Can.).  The  Beeds— 
Ganje-ke-bij  (Hind.),  Ganja-yirai  (Tarn.),  Gunja*yittula(Te/.)^ 
£anchaya-Yitta  {Mai.),  Bangi-bija  {Can.),  Gbnja-bij  {Beng.)f 
Bhanga-cha-bi   {Mar.),  Bhing-na-bi((7us.)* 

History,  Uses,  &C. — ^The  hemp  plant,  in  Sanskrit 
Bhanga  and  Indrasana,  <<  Indra's  hemp/'  has  been  known  in  the 
East  as  a  fibre  plant  from  ptehistorio  times.  It  is  mentioned 
along  with  the  Vedic  plant  Janjida,  which  has  magic  and 
medicinal  properties,  and  which  is  described  in  the  Athavaveda 
(ix.,  34,  35)  as  a  protector,  and  is  supplicated  to  protect  all 
animals  and  properties.  The  gods  are  said  to  have  three  times 
created  this  herb  (oshadhi) .  Indra  has  given  it  a  thousand  eyes, 
and  conferred  on  it  the  property  of  driving  away  all  diseases 
and  kiillng  all  monsters ;  it  is  praised  as  the  best  of  remedies, 
and  is  worn  as  a  precious  talisman  ;  along  with  hemp  it 
prevents  wandering  (vishkandha),  fever  and  the  evil  eye. 
Be  Gubematis  says  that  in  Sicily  the  peasant  women  still 
believe  in  hemp  as  an  infallible  means  of  attaching  their 
sweethearts.  On  Good  Friday  they  take  a  thread  of  hemp  and 
twenty-five  needlefids  of  coloured  silk,  and  at  midnight  weave 
them  together,  repeating  the  following  lines  :^ 
ChUtu  h  dufinavu  di  Christu 
Servi  pi  attaccari  a  chista. 

''This  is  the  hemp  of  Christ;  it  serves  to  attach  this  man/^ 
They  then  enter  the  Church  with  the  thread  in  their  hands,  and 
at  the  moment  of  the  consecration  of  the  host,  they  make  three 
knots  in  it,  adding  at  the  same  time  some  hairs  of  the  man  they 
are  in  love  with,  and  invoke  all  the  demons  to  attract  him  to 
his  sweetheart.  {Cf.  Mattia  'di  Martino,  Usi  e  credenze popolari 
Biciliane,  Woto,  1874.)     Bums  in  "  Halloween '*  notices  a 
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-^ 
olofldy-allied  faperstition.  The  intoxioathig  properties  TrUch 
the  plant  possesses  in  its  Eastern  home  appear  not  to  have  been 
discovered  until  a  more  recent  date,  but  in  the  fifth  chapter  of 
Menu,  Brahmins  are  prohibited  from  using  it,  and  in  the  sacred 
books  of  the  Parsis  tiie  use  of  Bana  for  the  purpose  of  procur- 
ing abortion  is  forbidden.  In  Hindu  mythology  the  hemp 
plant  is  said  to  have  sprung  from  the  amrita  produced  whilst 
the  gods  were  churning  the  ocean  with  Moimt  Mandara.  It  is 
called  in  Sanskrit  Vijaya,  *'  giving  success/'  and  the  favourite 
drink  of  Indra  is  said  to  be  prepared  from  it.  On  festive 
occasions,  in  most  parts  of  India,  large  quantities  are  consumed 
by  almost  all  classes  of  Hindus.  The  Brahmins  sell  Sherbet* 
prepared  with  BJiang  at  the  temples,  and  religious  mendicants 
collect  together  and  smoke  Ctanja.  Shops  for  the  sale  of  pre- 
parations of  hemp  are  to  be  f oimd  in  every  town,  and  are  much 
resorted  to  by  the  idle  and  vicious.  Hemp  is  also  used  medi- 
cinally ;  in  the  Rija  Nirghanta  its  synonyms  are  XJrjaya  and 
Jaya,  names  which  mean  promoter  of  success,  Ch&pala  "the 
cause  of  a  reeling  gait, "  Ananda  "  the  laughter  moving,"  Har- 
shini  "the  exciter  of  sexual  desire";  among  other  sjmonyms 
are  Kashmiri  "coming  from  Kashmir,"  Matdldni  "the  mater- 
nal uncle's  wife,"  Mohini  '*  fascinating,"  &c.  Its  effects  on  man 
are  described  as  excitant,  heating,  astringent ;  it  destroys  phlegm, 
expels  flatulence,  induces  costiveness,  sharpens  the  memory, 
excites  appetite,  &c»  Susruta  recommends  the  use  of  Bhang  to 
people  suffering  from  catarrh.  In  the  R^'avalahhay  a  recent 
work  in  use  in  Bengal,  we  are  informed  that  the  gods  through 
compassion  on  the  himian  race  sent  hemp,  so  that  mankind  by 
using  it  might  attain  delight,  lose  fear,  and  have  sexual 
desires. 

The  seductive  influences  of  hemp  have  led  to  the  most  extra- 
vagant praise  of  the  drug  in  the  popular  languages  of  India, 
but  in  truth  it  is  one  of  the  curses  of  the  country  ;  if  its  use  is 
persisted  in,  it  leads  to  indigestion,  wasting  of  the  body,  cough, 
melancholy,  impotence  and  dropsy.     After  a  time  its  votary 

*  Sabii  or  Sabfit  an  infution  of  Bhang  with  black  pepper,  anite  and 
Migar.    In  Bengal  milk,  and  cucamber  and  melon  leedt  are  added. 
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becomes  an  outcaste  from  society,  and  his  career  terminates 
in  crime,  insanity,  or  idiotcy. 

Ganja  pie  gur-gyan  gkate,  aur  gkate  tan  andar  ka, 
Khokat,  khokat  dam  Htkse,  mukh  dekko  jaisa  bandar  ka. 

Who  g«DJa  smoke  do  knowledge  lack,  the  heart  burns  constantly, 
The  breath  with  coughing  goes,  the  fwie  as  monkey's  pale  you  see. 

Fallon. 
According  to  tradition,  the  use  of  hemp  as  an  intoxicant  was 
first  made  known  in  Persia  by  Birarskn,  an  Indian  pilgrim,  in 
the  reign  of  Ehusru  the  first  ( A.D.  531 — 679),  but,  as  we  have 
already  stated,  its  injurious  properties  appear  to  have  been 
known  long  before  that  date. 

There  can  be  no  doubt  that  the  use  of  hemp  as  an  intoxicant 
was  encouraged  by  the  Ismailians  in  the  8th  century,  as  its 
effects  tended  to  assist  their  followers  in  realising  the  tenets  of 
the  sect: — 

lijAJ  ^^i^  c;i)  *-A^*^  »^^  t^ilj  tjU 

We've  quafTeil  the  emerald  cup,  the  mystery  we  know, 
WhoM  dream  so  weak  a  plant  such  mighty  power  could  show ! 

Hasan  Sabah,  their  celebrated  chief,  in  the  11th  century 
notoriously  made  use  of  it  to  urge  them  on  to  the  commission  of 
deeds  of  daring  and  violence  so  that  they  became  known  as  the 
ELashshashin  or  "Assassins."  Hasan  studied  the  tenets  of  his 
sect  in  retirement  at  Nishapur,  doubtless  at  the  monastery 
noticed  by  O'Shaughnessy  (Bengal Dispemafonj),  in  the  following 
terms : —  '*  Haidar  lived  in  rigid  privation  on  a  mountain  between 
Nishapur  and  Rama,  where  he  established  a  monastery ;  after 
having  Uved  ten  years  in  this  retreat,  he  one  day  returned  from 
a  stroll  in  the  neighbourhood  with  an  air  of  joy  and  gaiety ;  on 
being  questioned,  he  stated  that,  struck  by  the  appearance  of  a 
plant,  he  had  gathered  and  eaten  its  leaves.  He  then  led  his 
companions  to  the  spot,  who  all  ate  and  were  similarly  excited, 
A  tincture  of  the  hemp  leaf  in  wine  or  spirit  seems  to  have  been 
the  favourite  formula  in  which  Sheikh  Haidar  indulged  himself. 
An   Arab  poet   sings   of  Haidar's   emerald  cup,   an   evident 

111-41 
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allusion  to  tlie  lich  green  colour  of  the  tincture.  The  Sheik 
.survived  the  discovery  ten  years,  and  subsisted  oliiefly  on  this 
herb,  and  on  his  death  his  disciples  at  his  desire  planted  it  in 
an  arbour  round  his  tomb.  From  this  saintly  sepulchre  the 
knowledge  of  the  effects  of  hemp  is  stated  to  have  spread  into 
Khorasdn.  In  Chaldea  it  was  unknown  until  728  A.  H.,  the 
kiugs  of  Ormus  and  Bahrein  then  introduced  it  into  Chaldea, 
Syria,  Egypt  and  Turkey/' 

Taki-ed-din  Ahmad,  commonly  known  as  Makrizi,  who  wrote 
a  number  of  treatises  upon  Egypt  in  the  11th  century,  mentions 
the  lease  of  the  monopoly  for  the  sale  of  Hashish  iu  that 
country,  and  its  abolition  in  ( 1280)  by  the  Sultan. 

Ilaji  Zein  in  the  Ikhtiurat  tl'508),  after  noticing  the  two 
kinds  of  Kinuab  mentioned  by  the  Greeks,  states  that  Indian 
hemj)  is  known  as  Jltmtf  or  Sabz  in  Shiraz ;  after  desciibing  its 
properties,  he  siys  that  in  cases  of  poisoning  by  it  vomiting 
should  be  induced  by  the  administration  of  butter  and  hot  water 
to  empty  the  stomiich,  and  that  afterwards  acid  drinks  should 
be  administered. 

The  Greeks  were  acquainted  with  liemp  more  than  2000 
years  ago;  Herodotus  (iv.,  74,  75)  mentions  it  as  being 
cultivated  by  the  Scythians,  who  used  its  fibre  for  making 
their  garments,  and  the  sends  to  medicate  vapour  baths. 
Dioscorides  mentions  two  kinds  of  Kawd^n^  the  wild  and  the 
cultivated;  the  former  is  the  Althwa  caiuiabina  of  Linneus,  and 
the  latter  Canunbk  satira ;  he  states  that  the  seeds,  if  eaten  too 
freely,  destroy  the  virile  powers,  and  that  the  juice  is  used  to 
i*elieve  earache.  Galen  and  the  early  Arabian  physicians,  such 
as  Ibn  Sina  and  Ruzi,  follow  Dioscorides  in  his  ojnnion  of  the 
properties  of  hemp,  and  do  not  notice  its  having  any  intoxicat- 
ing properties,  and  unless  the  Gclotophi/lHs  of  Pliny  (24,  102) 
was  Indian  hemp,  there  is  no  evidence  to  show  that  the  ancients 
were  acquainted  with  them.  Pliny  says: — '*The  Gelotophyllis 
(laughing  leaf)  is  a  plant  found  in  Bactriana,  and  on  the  banks 
of  the  Borysthenes.  Taken  internally  with  myrrh  and  wine, 
all  sorts  of  visionary  forms  present  themselves,  and  excite  the 
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most  imraoderato  lau^i^liter,  which  can  only  bo  put  an  end  to 
by  takin<^  kernels  of  the  pine  nul,  with  pepper  and  honey,  in 
pabn  wine.*'  The  earliest  Weslern  medical  writer  who  dis- 
tinctly mentions  the  intoxicating  properties  of  hemp  is  Ibn 
Baitar,  a  native  of  Africa,  who  died  in  Damascus  in  1248.  All 
the  later  Mahometan  physicians  describe  the  two  kinds  of 
Kiiinab  mentioned  by  the  ancients,  whom  they  quote,  and  a 
third  kind  called  Hindi  or  Indian.  The  name  Cannabis  is 
derived  from-  the  Persian-  Kanrtlr.  which  is  connate  to  the  Sans- 
krit S'ana,  the  Russian  Kanopla,  the  Irish  Cimiiib,  the  Iceland 
Hanp,  the  Saxon  Ila^nep,  and  the  old  German  llanaf. 

The  author  of  the  Mali/fzcfn-cl-Adin' //a  gives  Udifardna8*a8  the 
Yunani  name,  and  Kanabira  as  the  Syrian,  and  also  mentions  a 
number  of  cant  terms  which  are  applied  to  it,  such  as  Wark-el- 
khyal,  Ilashish,  Mashishat-el-fukaro,  Arsh-numa,  Chatr-i-akh- 
zar,  &c.     CharctH  is  described,  and  the  practice   of  smokinof  it. 
The  Bengal-grown  hemp  is  said  to  be  less  intoxicating  than  that 
grown  in  more  Xoi'thern  climates.     Hempsecd  is  called  in  Pcr- 
siun  Shahddnah,"  royal  seeds."    ITie  leaves  are  made  into  Sherbet 
and  conserves  for  intoxicating  purposes.     The    properties    of 
hemp  are  described  as  cold  and  dry  in  the  third  degree,  that  is,, 
stimulant  and  sedative,  imparting  at  first  a  gentle  reviving  heat, 
and  then  a  refrigerant   ellect,  the  drug  at  first    exhilarates, 
improves  the  complexion,  excites  the  imagination,  increases  the 
appetite,    and  acts  as  an  aphrodisiac  ;  afterwards  its  sedative 
effect.s  are  observed — if  its  use  is  per.sistod  in,  it  leads  to  indi- 
gestion, wasting  of  the  body,  melancholy,  impotence  and  dropsy. 
Mirza  Abdul  llazzak  considers  hemp  to  be  a  powerful  exciter 
of  the  flow  of  bile,  and  relates  (!ases  of  its  efficacy  in  restoring 
appetite,   of  its  utility  as  an  external  application  as  a   poultice 
with  milk  in  relieving  hiemorrhoids,  and  internally  in  gonor- 
rhoea, to  the  extent  of  a  quarter  drachm  of  bhang. 

Charas    is  only  mentioned  in  comparatively  recent  medical 
w^orks.     The  word  is   said  io  b(^  derived  from  the  Sanskrit  ^A 

■  *  Some  mich  word  may  have  been  manutaciniTd  by  the  Syrian  inoiika 
in  the  Midille  Ages,  j  o:>sibly  from  €v  and  ^ta^t'^^j  a*  au  equivaltMit  to  the 
Sanskrit  *  Vijaya.' 
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a  skin,  but  it  occurs  in  Persian  with  the  primary  signification 
of  a  piece  of  leather  or  cloth,  the  four  comers  of  which  are  tied 
up  so  as  to  form  a  wallet,  such  as  beggars  carry  ;  in  Hindi  it 
signifies  a  leather  bag  for  holding  water,  &c.  The  Gharas 
collected  in  Central  Asia  is  stored  in  leathern  bags  by  the  cul- 
tivators. Among  European  writers  in  the  East,  Bheede  and 
Rumphius  figure  and  describe  the  Indian  plant ;  the  latter  states 
that  the  kind  of  mental  excitement  it  produces  depends  upon 
the  temperament  of  the  consumer.  He  quotes  a  passage  from 
Galen,  lib.  I.  {de  aliment,  facult.)^  in  which  it  is  asserted  that  in 
that  great  writer's  time  it  was  customary  to  give  hempseed  to 
the  guests  at  banquets,  as  a  promoter  of  hilarity  and  enjoy- 
ment (the  seeds  are  stUl  roasted  and  eaten  in  the  East). 
Bumphius  adds,  that  the  Mahometans  in  his  neighbourhood 
frequently  sought  for  the  male  plant  from  his  garden,  to  be 
given  to  persons  afflicted  with  virulent  gonorrhoea  or  with 
asthma,  and  the  affection  which  is  popularly  called  "  stitches  in 
the  side."  He  tells  us,  moreover,  that  the  powdered  leaves 
check  diarrhoea,  are  stomachic,  cure  the  malady  named  PitaOy 
and  moderate  excessive  secretion  of  bile.  He  mentions  the  use 
of  hemp  smoke  as  an  enema  in  strangulated  hernia,  a;id  of  the 
leaves  as  an  antidote  to  poisoning  by  orpiment. 

In  the  Bulletin  de  PJmrmacie  (1810,  p.  400),  we  find  it  briefly 
described  by  M.  Rouyer,  apothecary  to  Napoleon,  and  niember 
of  the  Egyptian  Scientific  Commission,  in  a  paper  on  the 
popular  remedies  of  Egypt,  With  the  leaves  and  tops,  he  tells 
us,  collected  before  ripening,  the  Egyptians  prepare  a  conserve, 
which  serves  as  the  base  of  the  berch^  the  dia&mouk,  and  the 
hernamiy.  Hemp  leaves  reduced  to  powder  and  incorporated 
with  honey,  or  stirred  with  water,  constitute  the  beixh  of  the 
poor  classes, 

AinsKe  notices  Majun^  a  confection  made  with  hemp  leaves 
to  be  used  as  a  sweetmeat,  the  composition  of  which  varies  in 
different  parts  of  the  East,  and  to  which  are  often  added  other 
intoxicating  drugs.  O'Shaughnessy  in  the  Bengal  Dispensatory 
1842  gives  a  detailed  account  of  its  preparation  in  Calcutta. 


Digitized  by  LjOOQ IC 


UBTICAOEM  825 

The  medicinal  properties  of  Cannabis  have  now  been  inves- 
tigated by  many  European  physicians  in  India.  O'Shaugh- 
nessy  tried  it  with  more  or  less  success  in  various  diseases, 
especially  in  tetanus,  hydrophobia,  rheumatism,  the  convulsions 
of  children  and  cholera.  Subsequent  experience  has  confirmed 
the  value  of  the  drug  as  a  remedy  in  tetanus  and  cholera.  In 
the  former  disease  we  have  obtained  most  satisfactory  results, 
large  doses  are  required,  and  the  patient  must  be  kept  under 
the  influence  of  the  drug  for  some  days. 

In  cholera  its  action  may  be  compared  with  that  of  opium ;  it 
is  most  likely  to  be  successful  when  resorted  to  early  in  the 
disease.  People  suffering  from  painful  chronic  diseases,  such 
as  rheumatism,  are  completely  relieved  of  their  pains  by  hemp, 
but  as  the  effects  of  the  drug  go  off,  the  pains  return ;  some  of 
O'Shaughnessy's  patients  became  cataleptic  whilst  under  its 
influence.  Christison,  speaking  of  Indian  Hemp,  says: — 
'*  I  have  long  been  convinced,  and  new  experience  confirms  the 
conviction,  that  for  energy,  certainty,  and  convenience,  it  is 
the  next  anodyne,  hypnotic  and  antispasmodic,  to  opium  and  its 
derivatives,  and  often  equal  to  it. " 

Among  the  '* fecial  opinions"  collected  by  Dr.  Watt  for  the 
Diet,  of  the  Econ.  Prod,  o/Lidia,  we  observe  that  Dr.  S.  J.  Rennie 
recommends  the  tincture  in  doses  of  from  15  to  20  minims  three 
times  a  day  in  acute  dysentery,  and  states  that  he,  as  well  as 
other  medical  officers,  obtained  excellent  results  with  it.  Dr.  J. 
E.  T.  Aitchison  states  that  the  oil  of  the  seeds,  known  as 
Kandir  yak  in  Turkistan,  is  used  in  Kashmir  as  a  liniment 
for  rheumatic  pains.  Others  notice  it  as  having  valuable 
narcotic,  diuretic  and  cholagogue  properties.  (Op,  cit,, 
vol.  ii.,  p.  124.) 

A.  Aaronson  states  in  the  British  Journal  of  Dental  Science, 
that  the  tincture  as  a  local  anaesthetic  is  perfectly  satisfactory. 
He  has  extracted  with  its  aid  as  many  as  twenty-two  teeth  and 
stumps  at  one  sitting.  His  plan  is  to  dilute  the  tincture  some 
three  or  five  times,  according  to  the  probable  duration  of  the 
operation.     The    diluted    tincture   is   then    applied  on  cotton 
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wool  to  eav'ties,  if  such  exist,  and  also  about  the  ^ims  of  the 
aflFected  toeth.  The  beaks  of  the  extracting  forceps  are  also, 
after  being  warmed,  di])|)ed  in  the  tincture.  In  cold  weather 
it  is  best  to  dihito  the  tincture  with  warm  water.  His  patients 
acknowledge  the  immunity  from  pain  they  enjoyed  during  the 
operations,  and  all  expressed  surprise  and  pleasure  at  the  simpli- 
city of  the  performance. 

Tannate  of  cannabin  has  recently  been  recommended  as  a 
hypnotic.  Cannabis  appears  capable,  directly  or  indirectly, 
of  causing  uterine  contraction,  as  in  many  cases  of  uterine 
hiemorrhage  ;  and  it  is  also  said  to  i)rov()ke  this  act  during 
labour  with  as  much  energy  as  ergot,  but  with  less  persistant 
action. 

A  recent  correspondence  in  the  Lancef,  ancnt  the  variation 
in  action  and  occasional  toxic  effo(?ts  of  this  drug,  has 
brought  from  Dr.  J.  llussoU  Reynolds  an  important  contri- 
bution respecting  its  clinical  value. 

In  explaining  the  occasional  toxic  effects  of  this  drug, 
Dr.  "Reynolds  says  two  things  must  be  remembered  :  first,  that,  by 
its  nature  and  the  forms  of  its  admini:^tration,  cannabis  indica 
is  subject  to  great  variations  in  strength.  Extracts  and 
tinctures  cannot  bo  made  uniform,  because  the  hemp  grown  at 
different  seasons  and  in  different  places  varies  in  the  amount  of 
the  active  therapeutic  principle.  It  should  always  be  obtained 
from  the  same  source,  and  the  minimum  dose  should  be  given 
at  first,  and  gradually  and  cautiously  increased.  The  second 
important  fact  to  keep  in  view  is,  that  individuals  differ  widely 
in  their  relations  to  various  Tneclicines  and  articles  of  diet — 
perhaps  to  none  more  than  to  substances  of  vegetable  origin, 
such  as  tea,  coffee,  ipecacuanha,  digitalis,  nux  vomica,  and  the 
like.  In  addition  to  the  purity  of  the  drug,  the  possibility  of 
i(Uosyncrasy  must  be  borne  in  mind  as  calling  for  caution  in 
giving  Indian  hemp.  By  gradually  increasing  the  dose  and 
habituating  the  organism  to  its  use,  the  use  of  cannabis  indica 
may  be  pushed  to  3  or  4  ,i2:rains  of  the  extract  at  a  dose  with  posi- 
tive advantage.     But  in  Dr.  Ixeynolds'  experience  1  grain  would 
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bring  about  toxic  effects  in  the  majority  of  healthy  adults;  and 
i  of  a  grain  has  done  the  same,  but  never  ^,  which  is  the 
proper  amount  with  which  to  begin  the  use  of  the  drug  among 
grown  persons,  y^  of  a  gndn  being  the  proper  initial  dose  for 
children.  The  best  preparation  for  administration  is  the 
tincture — 1  grain  to  20  or  10  minims — tlropped  on  sugar  or 
bread.  The  minimum  dose  should  be  given,  as  before  stated, 
repeated  every  four  or  nix  hours  and  gradually  increased  every 
third  or  fourth  day,  until  either  relief  is  obtained  or  the  drug 
is  proved  useless.  With  such  precautions.  Dr.  Reynolds 
states  he  has  never  met  with  toxic  efi'ects,  and  rarely  failed  to 
ascertain  in  a  short  space  of  time  the  value  or  uselessness  of  the 
drug. 

Its  most  important  results  are  to  be  found  in  the  mental 
sphere  ;  as,  for  instance,  in  Senile  Insomnia,  with  wandering. 
An  elderly  person  (perhaps  with  brain  softening),  is  fidgety  at 
night,  goes  to  bed,  gets  uj),  thinks  he  has  some  appointment  to 
keep,  that  he  must  dress  and  go  out.  Day,  with  its  sthnuli 
and  real  occupations,  finds  him  quite  raticmal  again.  Nothing 
can  compare  in  utility  to  a  moderate  dose  of  Indian  hemp  at 
bedtime — {  to  ^  of  a  grain  of  the  extract.  In  alcoholic  sub- 
jects it  is  uncertain  and  rarely  useful.  In  Melancholia  it  is 
sometimes  serviceable  in  converting  depression  into  exaltation  ; 
but  unless  the  case  has  merged  into  senile  degeneration. 
Dr.  Reynolds  does  not  now  employ  cannabis  indica.  It  is  worse 
than  useless  in  any  form  of  mania.  In  the  occasional  night 
restlessness  of  general  paretics  and  of  sufferers  from  the 
"  temper  disease  "  of  Marshall  Hall,  whether  children  or  adults, 
it  has  proved  eminently  useful. 

In  painful  affections,  such  as  Neuralgia,  Neuritis,  and 
Migraine,  Dr.  Reynolds  considers  hemp  by  far  the  most  useful 
of  drugs,  even  when  the  disease  is  of  years'  duration.  In 
neuritis  the  remedy  is  useful  only  in  conjunction  with  other 
treatment,  and  is  a  most  valuable  adjunct  to  mercury,  iodine, 
or  other  drugs,  as  it  is  in  neuralgia  when  given  with  arenic, 
quinine,  or  iron,  if  either  is  required.     Many  victims  of  diabo- 
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lical  migraine  have  for  years  kept  their  sufferings  in  abeyance 
by  taking  hemp  at  the  threatening  or  onset  of  the  attack.  In 
sciatica,  myodynia,  gastrodynia,  enteralgia,  tinnitus  aurium, 
muscae  volitantes,  and  every  kind  of  so-called  hysterical  pain, 
cannabis  indica  is  without  value.  On  the  other  hand,  it  relieves 
the  lightning  pains  of  Ataxia,  and  also  the  multiform  miseries 
of  the  gouty,  such  as  tingling,  formication,  numbness,  and  other 
pareesthesise. 

In  clonic  spasm,  whether  epileptoid  or  choreic,  hemp  is  of 
great  service.  In  the  Eclampsia  of  children  or  adults,  from 
worms,  teething  (the  first,  second,  or  third  dentition),  it  gives 
relief  by  itself  in  many  cases.  Many  cases  of  so-called  Epilepsy 
in  adults — epileptoid  convulsions,  due  often  to  gross  organic 
nerve-centre  lesions — are  greatly  helped  by  cannabis  indica, 
when  they  are  not  affected  by  the  bromides  or  other  drugs. 
Take,  for  instance,  violent  convulsions  in  an  overfed  man,  who 
is  attacked  during  sleep  a  few  hours  after  a  hearty  supper,  the 
attacks  recurring  two  or  three  times  an  hour  for  a  day  or  two,  in 
spite  of  "  clearing  the  primse  viae,''  or  using  bromine  or  some 
other  classic  drug.  These  attacks  may  be  stopped  at  once  with 
a  full  dose  of  hemp.  In  brain  tumours  or  other  maladies  in 
the  course  of  which  epileptoid  seizures  occur,  followed  by  coma, 
the  coma  being  followed  by  delirium, — first  quiet,  then  violent — 
the  delirium  time  after  time  passing  into  convulsions,  and 
the  whole  gamut  being  repeated,  Indian  hemp  will  at  once  cut 
short  such  abnormal  activities,  even  when  all  other  treatment 
has  failed.  In  genuine  epilepsy  it  is  of  no  avail.  In  cases  where 
it  has  seemed  to  do  good,  the  author  doubts  the  correctness  of 
the  diagnosis,  and  suspects  organic  lesion  or  eccentric  irrita- 
tion. In  tonic  spasms,  such  as  torticollis  and  writers'  cramp, 
in  general  chorea,  in  paralysis  agitans,  in  trismus,  tetanus,  and 
the  jerky  movements  of  spinal  sclerosis,  cannabis  indica  has 
proved  absolutely  useless.  At  the  same  time,  it  is  most  valu- 
able in  the  Nocturnal  Cramps  of  gouty  or  old  persons,  in  some 
cases  of  Spasmodic  Asthma,  and  in  simple  Spasmodic  Dys- 
menorrhoea.  Thus  it  will  be  perceived  that  for  the  relief  of 
suffering,  quite  apart  from  a  curative  effect,  hemp  must  ever 
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be  held  in  high  esteem,  and  ranked  with  the  poppy  and  with 
mandragora.     {Medical  Annual^  1891.) 

Physiological  oc^i^m.— Like  some  other  narcotics,  Indian  hemp, 
when  giren  by  the  stomach  to  camivorous  animals,  produces  its 
characteristic  effects,  but  graminivorous  animals  and  fish  exhibit 
only  Tacillating  movements  and  a  dull  aspect.     Upon  man  its 
action  varies  with  the  individual's  temperament  and  tendencies. 
Some  it  inspires  with  pugnacity,  others  it  inclines  to  dreamy 
contemplation,  to  motiveless  merriment,  or  to  maudlin  sensibi- 
lity ;  some  it  makes  unnaturally  active  and  restless,  and  plunges 
others  in  a  drowsy  stupor  ;  but  more  than  any  other  agent,  not 
even  excepting  belladonna,  it  perverts  the  natural  perception  of 
objects  and  their  normal  condition  and  relations.     Time,  dis- 
tance, and  sound  are  especially  apt  to  form  the  subjects  of  the 
hallucinations  caused  hy  this  drug.     As  in  dreams,  the  events 
of  days  or  weeks  may  be  compressed  into  an  actual  period  of  a 
few  minutes,  objects  near  at  hand  may  seem  to  form  a  limitless 
perspective,  and  whispered  tones  may  have  the  reverberation  of 
thunder.     These  and  an  infinite  variety  of  fantastic   pictures 
are  evoked  by  smoking  the  drug,  as  it  is  generally  employed  in 
Asia,  associated  with  opium.     During  its  influence  the  physical 
condition  of  the  experimenter  exhibits  changes  in  acceleration 
of  the  pulse,  warmth  of  skin,    restless   muscular   movements, 
more  or  less  insensibility  to  touch  and  pain,  and  sometimes  im* 
paired  power  of  locomotion,  the  limbs  feeling  as  if  weighted 
with  lead.     In  one  reported  case  a  diffused  vesicular  eruption 
was  attributed  to  this  medicine.  (Hyde,)    It  does  not  increase, 
but,     on    the  contrary,  impairs,  the  venereal  propensity  smd 
power.     The  habitual  use  of  cannabis  in  excessive  doses   causes 
the  face    to  become  bloated,  the  eyes  injected,  and  the  limbs 
weak  and  tremulous ;  the  mind  grows  imbecile,  and   ultimately 
death  by  marasmus  is  apt  to  occur.     Acute  poisoning  by  large 
doses  is  marked  by  various  and  dissimilar  symptoms  in  different 
cases.     In   some  there  is  loss  of  consciousness,  with  collapse  or 
stupor)  insensible  pupils,  a  pale,  clammy,  and  insensible  skint 
extreme  debility,  and  a  small,  feeble  pulse.     In  others  a  catalep- 
tic condition,  spasms,  or  convulsions  occur,  and  in  all  there  is 
HI.— 42 
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marked  anaesthesia.  The  last-named  effect  led  to  the  use  of 
cannabis  by  the  Chinese  in  certain  surgical  operations.  (StiUe 
and  Maisch,) 

Collection, — The  flowering  tops  of  the  female  plant  are 
collected,  and,  after  having  been  allowed  to  wither  in  the  open 
air  for  about  48  hours,  are  arranged  on  a  mat  so  as  to  form  a 
circle,  and  are  trodden  upon  by  a  number  of  men,  linked 
together  by  resting  their  arms  across  each  other's  shoulders, 
who  walk  round  and  round ;  the  object  being  to  compress 
the  resinous  flower  tops  into  a  compact  mass.  This  process  is 
repeated  several  limes  after  shifting  and  re-arranging  the 
G&nja,  In  Bengal  a  round  kind  of  Oinja  is  prepared  by 
rolling  the  flowering  tops  under  the  feet,  and  afterwards 
between  the  palms  of  the  hands.  During  the  manufacture  of 
Odnja  a  quantity  of  powder  separates,  which  is  known  as  Cfiir 
or  Rora ;  it  is  collected,  mixed  with  an  extract  of  the  plant,  and 
made  into  round  balls  about  the  size  of  a  musket  ball,  which  are 
used  for  smoking  like  Charas,  A  similar  preparation  is  made 
from  the  dust  of  the  leaves  ;  it  is  popularly  known  as  Charas ; 
several  varieties  of  it  are  found  in  the  bazars.  True  Charas  is 
collected  in  Central  Asia  by  shaking,  rubbing,  or  beating  the 
resinous  exudation  from  the  flowering  plant ;  it  separates  as  a 
greyish  powder,  which,  after  being  packed  in  bags,  gradually 
Cvonsolidates  into  an  oily  resinous  mass.  The  genuine  article  is 
rarely  to  be  met  with  in  commerce,  that  sold  in  the  bazars 
being  largely  adulterated  by  the  middlemen  in  the  Punjab 
with  the  leaves  and  dust  of  Bhang.  Bhang  is  made  by  collecting 
the  leaves  and  drying  them.  All  of  these  drugs  are  obtained 
from  the  female  plant,  which  the  natives  consider  to  be  the 
male,  because  it  bears  the  seed  ;  all  male  plants  are  carefully 
extirpated  by  the  hemp  doctor,  a  person  whose  business  it  is  to 
prune  the  plants  so  as  to  produce  the  maximum  amount  of 
flowering  heads. 

Description. — Bhang  consists  of  the  dried  leaves^  which 
are  of  a  deep  green  colour  and  usually  broken,  so  as  to  form  a 
ooarse  jwwder ;  the  odour  is  peculiar.     The  leaves  have  long 
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petioles  and  are  digitate,  with  linear-lanceolate^  sharply  serrated- 
leaflets,  tapering  to  a  long  smooth  point. 

Oanja  is  the  name  given  to  the  flowering  tops  of  the  female 
plant.  The  flowers  form  erect  clustered  spikes,  often  6  to  8 
inches  long;  in  the  drug,  the  spikes  are  compressed,  flat 
or  round,  glutinous,  and  of  a  brownish-green  colour ;  they  have 
a  peculiar  narcotic  odour. 

Pure  Charas  is  a  greenish-brown,  moist,  resinous  mass, 
having  the  peculiar  odour  of  the  plant,  and  consists  of  resin 
mixed  with  the  hairs  and  fragments  of  the  leaf.  Bazar  Charas 
varies  much  in  quality,  some  specimens  being  only  very 
partially  soluble  in  spirit,  friable,  and  of  an  earthy  appearance. 
Sixty  grains  of  the  finest  Yarkand  C haras  which  we  examined 
left,  after  exhaustion  with  spirit,  only  13  grains  of  residue, 
chiefly  hairs  of  the  plant. 

Chemical  composition, — The  most  interesting  constituents  of 
hemp,  from  a  medical  point  of  view,  are  the  resin  and  the  vola- 
tile oil.  The  former  was  first  obtained  in  a  state  of  comparative 
purity  by  T.  and  H.  Smith  in  1846.  (Pharm,  Journ,,  vol.  vi., 
p.  171.)  It  is  a  brown,  amorphous  solid,  burning  with  a  bright 
white  flame,  and  leaving  no  ash.  It  has  a  very  potent  action 
when  taken  internally,  two-thirds  of  a  grain  acting  as  a  power- 
ful narcotic,  and  one  grain  producing  complete  intoxication. 

When  water  is  repeatedly  distilled  from  considerable  quan- 
tities of  hemp,  fresh  lots  of  the  latter  being  used  for  each  opera- 
tion, a  volatile  oil  lighter  than  water  is  obtained,  together 
with  ammonia.  This  oil,  according  to  the  observations  of 
Person^e  (1857)  (Journ.  de  Pharm,,  vol.  39,  p.  48),  is  amber- 
coloured,  and  has  an  oppressive  hemp-like  smell.  It  sometimes 
deposits  an  abundance  of  small  crystals.  With  due  precautions 
it  may  be  separated  into  two  bodies,  the  one  of  which  named 
by  Personne  Cannabene,  is  liquid  and  colourless,  with  the  formula 
C*®H^,  the  other,  which  is  called  Hydnde  of  Canuabene, 
is  a  solid,  separating  from  alcohol  in  platy  crystals,  to  which 
Personne  assigns  the  formula  C '  ^  H^^.  He  asserts  that  canuabene 
has  indubitably  a  physiological  action,  and  even  claims  it  as  the 
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sole  active  principle  of  hemp.  Its  yapour  he  states  to  produce, 
when  breathed,  a  singular  sensation  of  shuddering,  a  desire  of 
locomotion,  followed  by  prostration  and  sometimes  by  syncope. 
Bohling,  in  1840,  observed  similar  effects  from  the  oil,  which 
he  obtained  from  the  fresh  herb  just  after  flowering,  to  the 
extent  of  0*3  per  cent. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis,  in 
treating  it  with  nitric  acid,  converted  it  into  Oxycannahifip 
CtfogaojfiJQ?^  This  interesting  substance  may,  they  say,  be 
obtained  in  large  prisms  from  a  solution  in  methylic  alcohol. 
It  melts  at  176**C.,  and  then  evaporates  without  decomposition  ; 
it  is  neutral.     (Pharmacographia,) 

Preobraschensky  {Pharm.  Zeitsch.  /.  Russland,  1876, 
p.  705)  made  a  chemical  examination  of  a  quantity  of  haschisch, 
which  he  brought  with  him  from  China,  tod  was  enabled, 
according  to  his  own  statement,  to  separate  from  it  a  volatile 
alkaloid,  which  he  held  to  be  identical  with  nicotine,  and 
which  he  believed  to  be  the  active  principle  of  cannabis.  This, 
in  view  of  the  distinctive  and  very  different  action  of  cannabis, 
was  somewhat  remarkable.  It  is  highly  probable,  as  has  been 
suggested  by  Dragendorff  and  Marquiss  (Phamh.  Zeitung^  1877), 
that  the  haschiach  used  by  Preobraschensky  was  mixed  with 
tobacco,  which  it  often  is  in  Eastern  countries. 

Louis  Siebold  and  Bradbury  reported  to  the  British  Pharma- 
ceutiml  Conference  (1881)  that,  after  an  elaborate  investigation, 
they  had  arrived  at  the  conclusion  of  Dragendorff  and 
Marquiss,  and  that  in  the  course  of  their  investigation  they 
made  the  interesting  discovery  that  pure  cannabis  does  actually 
contain  a  volatile  alkaloid,  which  does  not,  however,  possess 
the  characters  of  nicotine.  They  separated  it  in  very  small 
quantity,  obtaining  not  more  than  2  grains  from  10  lbs.  of 
Indian  hemp.  They  give  it  the  name  of  Cannabimne.  They 
record  no  observations  as  to  its  physiological  action ;  and  they, 
therefore,  leave  it  doubtful  as  to  whether  this  volatile  alkaloid 
is  the  narcotic  principle  of  cannabis.  (Pharm.  Jwrn., 
xii.,  p.  326.) 
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Dr.  Hay  (Phami.  Joum.y  xiii.,  p.  998)  made  a  chemical 
examination  of  the  drug,  the  results,  so  far,  of  which  lead  him 
to  belieye  that  Cannabis  indica  contains  several  alkaloids.  He 
says: — ''In  a  future  communication  I  hope  to  be  able  to 
give  an  exact  description  of  the  distinctive  characters  and 
toxic  action  of  each.  In  the  meantime,  I  shall  content  myself 
with  the  description  of  one  which  I  have  obtained  in  a  consi- 
derable degree  of  purity,  and  one  which,  rather  remarkably, 
possesses  an  action  similar  to  that  of  strychnia.  It  is  evidently, 
therefore,  quite  a  secondary  alkaloid  of  the  cannabis,  and  reminds 
one  of  the  thebaine  of  opium.  This  alkaloid  was  obtained 
from  a  watery  infusion  of  powdered  Cannabis  indica  by  treating 
it  with  a  solution  of  subacetate  of  lead,  and  filtering.  To  the 
filtrate  was  added  ammonia,  and  the  precipitate  removed  by 
filtration.  The  filtrate,  acidulated  with  sulphuric  acid,  was 
now  treated  with  a  solution  of  phospho-wolframic  acid  in 
order  to  precipitate  the  alkaloids  present.  The  precipitate, 
which  was  fairly  abundant,  was,  after  the  fluid  had  been  removed 
by  filtration  and  washing  with  dilute  sulphuric  acid  and 
pressings  mixed  with  barium  hydrate  and  water,  which  formed 
an  insoluble  wolf ramate  and  set  free  the  alkaloids.  The  filtrate 
was  next  deprived  of  its  excess  of  barium  by  means  of  a  stream 
of  carbonic  acid  gas  and  again  filtered.  The  filtrate  was  at  a 
gentle  heat  evaporated  almost  to  dryness  and  acidulated  with 
sulphuric  acid,  and  treated  with  absolute  alcohol.  The  sulphate 
of  the  alkaloids  thus  formed  was  partially  soluble  in  alcohol, 
partly  not.  It  was  from  the  soluble  part  that  the  alkaloid  in 
question  was  procured.  The  sulphate  was  converted  into  a 
chloride  by  treatment  with  barium  hydrate,  afterwards  with 
carbonic  acid  to  remove  excess  of  barium,  and,  finally,  with 
hydrochloric  acid  to  neutralization.  The  chloride  was  evaporated 
and  treated  with  absolute  alcohol,  in  which  it  in  part  dissolved. 
From  the  solution,  by  addition  of  excess  of  carbonate  of  soda 
and  frequent  shaking  with  ether,  an  alkaloid  was  obtained  in  the 
form  of  colourless  needle-Uke  crystals. 

''  The  alkaloid  was  easily  soluble  in  water,  soluble  also  in 
alcohol,  and  more  slowly  soluble  in  ether  and  chloroform.    It 
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caused  tetanus  in  frogs  in  exactly  the  same  manner  as  strycfaniay 
increasing  the  excitabiUty  of  the  reflex  centres  of  the 
spinal  cord.  It  did  not  give  a  violet  colour  with  sulphuric  acid 
and  bichromate  of  potash.  It  was,  therefore,  although  similar 
in  action  to  strychnia,  not  chemically  identical  with  it.  A 
solution  of  it  in  water  W£is  precipitated  by  the  various  alkaloidal 
precipitants,  platinic  chloride,  iodide  of  potassium  and  mercury, 
phosphotungstate  of  soda,  phosphomolybdic  acid,  phospho- 
wolf ramie  acid,  &c.  Although  I  obtained  the  alkaloid  from 
1  kilo,  of  cannabis,  yet  the  quantity  of  it  was  so  small  that 
it  was  insufficient  for  an  elementary  analysis. 

**  To  this  alkaloid  I  propose  to  give  the  name  of  tetano-canna' 
bine,  as  indicative  of  its  action." 

The  Tannate  of  Cannabin  of  Merck  (Pharm.  Jour.,  xiii., 
p.  1052),  a  glucoside  contained  in  Indian  hemp,  which  he  has 
combined  with  tannin,  is  a  yellowish-brown  powder,  with  a 
taste  of  tannin,  and  a  rather  agreeable  odour  ;  it  is  insoluble  in 
water  and  ether,  and  only  slightly  soluble  in  alcohol ;  in 
alkaline  solutions  it  dissolves  readily.  This  substance  is  said 
to  be  free  from  any  admixture  of  the  volatile  alkaloid  of 
Cannabis  indica,  not  to  produce  intoxication,  and  to  be  useful 
as  a  hypnotic ;  it  is  said  not  to  derange  the  digestive  and 
secretory  organs  like  opium,  and  to  be  especially  valuable  in 
irritable  states  of  the  nervous  system,  but  Dr.  H.  C.  Wood  has 
found  it  to  be  inert  physiologically.  Warden  and  Waddell  of 
Calcutta,  although  operating  on  a  large  quantity  of  Indian 
hemp  of  ascertained  activity,  were  unable  to  find  any  evidence 
of  the  existence  of  such  a  principle  as  Dr.  Hay  describes. 
They  further  remark  that : — ^  **  As  many  of  those  addicted  to 
the  Hashish  form  of  intemperance  obtain  the  intoxicating 
efifects  by  smoking  the  plant  in  a  pipe,  it  is  to  be  expected 
that  destructive  distillation  of  the  freshly  prepared  resin  might 
yield  up  the  active  principle.  This  process  was  therefore 
resorted  to.  By  the  destructive  distillation  of  freshly  prepared 
alcoholic  extract  of  the  plant  to  which  an  excess  of  caustic 
potash  solution  had  been  added,  an  amber-coloured  oil  was 
obtained,  which,  by  exposure  to  the  air  or  the  action  of  alkalies, 
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rapidly  became  of  a  dark  reddish-brown  colour.  This  oil  had  a 
mildly  empyreumatic  odour,  which  was  distinctly  tobacco-like. 
Its  taste  was  warm,  aromatic,  and  somewhat  terebinthinate. 
The  oil  contained  phenol,  ammonia,  and  several  other  of  the 
usual  products  of  destructive  distillation. 

"  The  nicotine-like  principle  contained  in  this  oil  appeared 
to  be  an  alkaloid.  It  formed  salts  which  evolved  a  strong 
nicotine-like  odour  when  acted  on  by  alkalies.  But  physiologi- 
cally it  was  found  to  be  inert,  and  therefore  was  evidently  not 
identical  with  nicotine. 

"  The  oil  as  a  whole  was  also  found  to  be  devoid  of  any  narco- 
tic or  irritant  qualities.  About  ^  of  an  ounce  was  introduced 
into  the  stomach  of  a  cat  without  producing  any  sensible 
effect.  These  results  do  not  coincide  with  those  of  Personne, 
who  asserted  that  the  active  principle  of  the  plant  resided  in 
the  volatile  oil.  It  is  just  possible  that  the  active  principle 
was  decomposed  by  the  high  temperature  necessary  for  destruc- 
tive distillation."  (Ltd.  Med.  Gaz,,  Dec.  1884.) 

Kennedy  [Pharm,  Record,  vi.,  p.  304)  made  a  search  for 
nicotine  in  Indian  hemp  without  success,  but  obtained  indi- 
cations of  the  presence  of  another  alkaloid. 

E.  Jahns  (Archiv,  d.  Pharm,,  1887)  reported  that  he  had 
separated  from  Indian  hemp  a  base  which  he  has  identified  as 
choiine,  and  points  out  that  this  result  corresponds  fairly  with 
the  statement  of  previous  workers,  except  in  respect  to  the  crys- 
tallizability  of  Dr.  Hay*s  alkaloid  and  solubility  in  ether.  The 
quantity  of  choline  obtained  by  the  author  from  different 
samples  varied  considerably,  but  amounted  at  the  most  to 
only  y'o  per  cent. 

H.  F.  Smith  (Arner,  Journ,  Phami.,  Aug.  1891),  by  two  entirely 
different  processes,  obtained  an  alkaloid  from  Indian  hemp, 
which  separated  from  ethereal  solutions  in  the  form  of  a  yellow- 
ish-green, transparent  varnish-like  substance.  It  had  a 
strong,  peculiar  odour,  resembling  that  of  coniine  ;  was  soluble 
in  ether,  chloroform,  alcohol,  and  acidulated  water,  but  only 
slightly  so  in  water  ;  was  alkaline  to  test  paper  and  capable  of 
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neutralizing  acide.  When  dissolved  in  very  dilute  H*SO* 
(1  gtt.  in  6  cc.)>  it  gave  a  clear  yellow  solution  and  the  following 
reactions  :— 

With  Mayer's  reagent,  an  abundant  white  precipitate. 

„    KI+I+H^O,  an  abundant  brown  precipitate. 

,y     Phosphomolybdate  of  soda,  an  abundant  white  precipi- 
tate. 

,,     Solution  of  picric  acid,  an  abundant  yellow  precipitate* 

„  „  K^C^O',  a  yellowish-brown  precipitate. 

„  „  NH*OH,  a  yellowish-green  precipitate. 

„  ,,  NaOH,  a  yellowish- green  precipitate. 

„  „  KOH,  a  yellowish-green  precipitate. 

„  „  KI,  a  yellowish  precipitate. 

„  „  tannic  acid,  a  yellowish-brown  precipitate. 

Supposing  this  alkaloid  of  Indian  hemp  to  be  highly  poisonous, 
it  is  present  in  so  small  a  quantity  as  to  be  of  little  if  any 
importance  therapeutically. 

Toxicology, — Lyon  says — '*  In  India,  Cannabis  appears  to  be 
seldom,  if  ever,  used  for  homicidal  purposes.  Fatal,  accidental 
or  suicidal  cases  have,  however,  been  reported.  Oases  have  also 
been  reported  where  the  drug  has,  or  appears  to  have,  been 
used  for  the  purpose  of  facilitating  the  commission  of  an 
offence.  Thus  Chevers  mentions  a  case  which  occurred  at 
Ahmednagar,  in  which  a  woman,  having  first  drugged  with 
majurif  a  child  aged  seven,  afterwards  murdered  him  for  the 
sake  of  his  ornaments.  {Med.  Jufiap.,  p.  225.)  Harvey 
reports  a  case  in  which  charas  appears  to  have  been  used 
by  a  road-poisoner  at  Amritsar,  in  order  to  facilitate  theft. 
{Beng.  Med.  Leg.  Rep.,  1870-72,  p.  268.)  A  case  is  also 
reported  by  Dr.  CuUen  of  Hoshangabad,  in  which  mqjtin 
was  given  to  a  woman  and  her  daughter,  "  not  with  the  inten- 
tion of  causing  death,  but  to  effect  a  criminal  purpose.''  In 
these  two  females,  the  symptoms  present  exactly  resembled 
those  of  dhatura-poisoning,  and  it  would  appear  that  dhatura 
is  sometimes  used  as  an  ingredient  of  mc^un.  (Lyon,  Med. 
Jurisp.,  p.  260.)  Ganja  is  frequently  used  as  a  poison  in 
Southern  India,  chiefly  administered  with  criminal  intent.     In 
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a  case  of  dacoity  investigated  near  Madura  in  1886,  it  was 
found  that  ganjn  had  been  given  in  food  served  up  to  some 
travellers.  It  is  resorted  to  by  the  relatives  of  converts  to 
Christianity  in  Travancore,  to  prevent  them  changing  their 
religion  or  to  punish  them  for  doing  so. 

Dr.  Hov^,  a  Polish  savant,  who  was  sent  out  to  Bombay  by 
the  British  Government  in  1787-89,  speaking  of  Cannabis,  says 
(p.  141) :  '*!  arrived  at  Mithampoor  and  waited  on  the  Rajah, 
who  ordered  provisions  for  my  people  and  guards.  He  also 
ordered  to  each  person  a  basinful  of  a  beverage  which 
is  called  by  the  inhabitants  Beng,  This  is  nothing  else  but 
a  decoction  of  seeds,  and  bruised  leaves  and  stalks  of  the 
Cannabis,  which  has,  however,  such  powerful  quality,  that  even 
the  steam  where  it  was  served  overpowered  me  in  a  few 
minutes,  so  that  I  was  under  the  necessity  of  leaving  the 
room."  We  have  no  doubt  that  Cannabis  is  much  more 
frequently  used  in  India  for  drugging  people  than  is  generally 
known. 

Cofnmerce, — The  sea-borne  trade  in  preparations  of  hemp  is 
insignificant ;  a  small  quantity  of  ganja  goes  to  Europe  for 
medicinal  use.  The  imports  by  trans- frontier  routes  do  not 
exceed  2^  lakhs  of  rupees  yearly,  and  the  exports  20  to  25 
thousand  rupees.  As  regards  internal  trade,  the  total  annual 
revenue  transactions  (transfers,  &c.)  amoimt  to  about  15  lakhs  of 
rupees.  The  wholesale  cost  of  ganja  duty-free  is  about  4^ 
auaas  per  lb,,  and  of  bkang  Rs.  8  per  cwt.  The  revenue 
realised  by  the  Indian  Government  by  the  duty  on  hemp  is 
about  30  lakhs  of  rupees  yearly.  For  full  particulars  of 
the  Hemp  trade  in  India,  see  Dirf,  Eeon.  Prod,  of  India,  ii., 
p.  113. 

FICUS  RELIGIOSA,  Lim. 

Yig.—King,  Fie.  55,  f.  67  A,  84u ;  Wight  Ic,  i.  1967  ; 
Rheede,  Hart.  Mai,  i.,  /.  27, 

Hab.— 'India.     The  root-bark, 
ni.— 43 
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FICUS  BENGALENSIS,  Linn. 

Fig.— King,  Fie,  18,  t.  31,81c;  Wight  Ic,  i.  1989  ;  Rheede, 
Hart.  Mai.  t.,  t.  28. 

Hab. — India.     The  root-bark. 

FICUS  TJAKELA,  Bw^m. 

Fig. — King,  Fie.  57,  /.  70,  84x ;  Rheede,  Hort.  MaL  Hi.,  t.  64. 
H a b.— -India.     The  root-bark. 

FICUS  GLOMERATA,  Roxb. 
Flg.—Roxb.  Cor,  PL  a,,  t.  123 ;  Wight  le.,  t.  667. 
Hab. — India.     The  root-bark,  fruit,  juice,  and  galls. 

Vernacular. — F.  religiosa,  Pipal,  Pipar  (Hind.,  Mar.,  Ouz.), 
Aswsit,  Asud  {Beng.),  Arasa  (Tani.),  Rai,  Raiga  {Tel.),  Rangi, 
Basri  (Can.).  F.  bengalensis,  Bar,  Bargat  (Hind.,  Beng.,  Onz.)^ 
Vara,  Vari  (Mar.),  Ala  (Tarn.),  Mari,  Peddi-mari  {Tel),  Alada- 
mara  (Can.).  F.  Tjakeh,  Ram-anjir,  Pdkhar  (Hind.,  Beng.)^ 
Bassari,  Pakri,  Lendva  (Mar.),  Jovi  {Tarn.),  Jevi  (Tel.),  Kari, 
Bassari  (Can.)  F.  glomerata,  Gillar,  TJmar  (Hind.),  Jagno- 
dumar  (Beng.),  Atti  (Tarn.),  Moydi,  Atti  (Tel),  Kulla-kith 
(Can.),  Umbara  (Mar.),  Umbro  (Guz.). 

History,  Uses,  &C. — In  the  Kuthaka  Upanitshad  an 
eternal  and  cosmogonic  Asvattha  or  Pippal  tree  is  described; 
this  tree  is  said  to  have  its  roots  above  and  branches  below 
(lirdhvamolo '  vaksakha  esho  *  svatthah  sandtanah)  ;  it  bears  the 
names  of  'seed,'  *  brahman,'  *  amrita' ;  the  worlds  rest  upon  it  • 
beneath  it  there  is  nothing.  The  wood  of  the  Asvattha  when 
rubbed  against  that  of  the  Sami  (Acacia  Suma)  engenders  fire, 
which  is  symbolic  of  reproduction,  the  former  representing  the 
male  and  the  latter  the  female  energy.  At  the  marriage 
ceremony  of  the  Hindus,  both  of  these  plants  are  necessary. 
To  this  mythic  tree  which  represented  the  macrocosm,  wonder- 
ful medicinal  properties  are  ascribed  in  the  Atharvaveda ;  the 
medicine  chest  of  the  Vedic  physician,  and  the  cup  to  contain 
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the  Soma^  are  to  be  made  of  it ;  its  branches  are  the  Vedas.  In 
the  Vulakhilyay  a  collection  of  apocryphal  hynins  in  the  Rig' 
teda,  the  marriage  of  the  actual  tree  with  Tulasi  is  enjoined;  it 
is  worshipped  on  Saturdays  in  the  month  of  Sravan  and  on 
Somvatis  or  "lunar  days."  Women  perform  Pradakshina, 
'*  walking  round  it  from  left  to  right/'  to  secure  the  survival  of 
their  husbands  and  good  luck  generally,  as  Savitri,  the  wife  of 
Satyavah,  is  said  to  have  recovered  her  deceased  husband  by  its 
worship.  The  thread  ceremony  and  marriage  of  the  tree  with 
the  Durva  (Cynodon  Dadylon)  is  also  performed  by  women. 
Sacrificial  spoons  are  still  made  from  its  wood.  F,  religiosa  is 
the  BudhidrUy  or  tree  of  wisdom,  of  the  Jains  and  Buddhists,  who 
relate  that  at  the  birth  of  the  Buddha  an  enormous  Asvattha 
sprung  from  the  centre  of  the  universe,  an  offshoot,  no  doubt,  of 
the  Vedic  and  cosmogonic  tree.  In  the  Raja  Nirghanta  it  bears 
the  synonyms  of  YSjnika  "  sacrificial,"  Srimana  "  fortunate/' 
Vipra  '*  wise,"  Sevya  "  worthy  of  worship,"  &c.  Its  root-bark, 
together  with  that  of  the  three  other  species  of  Ficm  placed  at  the 
head  of  this  article,  and  the  root-bark  of  the  Neem,  form  the 
JPaneharalkala  or  **  five  barks,"  and  a  decoction  of  them  (pancha- 
valkala  kashdya)  is  much  used  as  a  gargle  in  salivation,  as  a 
wash  for  ulcers,  and  as  an  astringent  injection  in  leucorrhcsa. 
The  powdered  root-bark  of  the  Asvattha,  ru1;>bed  with  honey,  is 
applied  to  apthaB  and  unhealthy  ulcers  to  promote  granulation. 
F,  bengalemiSf  the  Vata  or  Nyagrodha,  has  been  sometimes 
confounded  with  the  Asvattha ;  both  trees  bear  the  synonyms 
Bahupada  *' many-footed,"  and  Sikhandin  ''crested,"  but  the 
Vata  is  specially  described  as  Skandaja  "  bom  of  the  trunk,"- 
Ava-roha-sayin  "sending  down  branches,"  Skanda-ruha  "grow- 
ing from  its  own  trunk,''  Pada-rohana,  &c.  In  Indian 
mythology  an  enormous  Vata  tree  is  supposed  to  grow  upon 
mount  Suparsra,  to  the  south  of  the  celestial  moimt  Meru,  and 
to  cover  eleven  yojanas ;  in  the  Vishun  Purana  we  find  a 
similar  account  of  the  Pippala  growing  on  mount  Vipula  and 
covering  eleven  hundred  yojanas.  Devaki,  when  pregnant  with 
Krishna,  is  said  to  have  taken  refuge  under  a  Vata  tree  from 
Kansa,  who  had  destroyed  her  first  six  children.     The  tree  was  a 
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special  favorite  of  the  Buddha,  and  Arrian  speaks  of  the  Indian 
sages  as  sitting  under  it.  There  is  one  famous  tree  mentioned 
in  the  Ramaf/ana^  the  Uttara  Rama'Charitra,  the  Kwrna-purana, 
and  elsewhere,  which  still  grows  on  an  island  in  the  Nerbudda  ; 
it  is  said  to  have  been  planted  by  the  sage  Eabira  some  two 
thousand  years  ago,  and  is  popularly  known  as  the  Kabir  Bar. 
Owing  to  the  peculiar  growth  of  these  trees,  there  is  no  reason 
why  they  should  not  last  for  an  indefinite  period. 

The  figs  of  the  Udumbara  {F.  glomerata)  are  considered  to 
be  astringent,  stomachic  and  carminative,  and  are  given  in 
menorrhagia  and  haemoptysis,  in  doses  of  one  tola  of  the  dried 
fruit  with  sugar  and  honey.  The  fresh  juice  of  the  ripe  fruit 
is  used  as  a  vehicle  ( Vern.  ^^^H^)  for  metallic  preparations. 
The  juice  of  the  root  is  used  as  a  tonic,  is  applied  to  glandular 
swellings,*  and  is  given  in  doses  of  four  tolas  with  cumin  and 
sugar  in  gonorrhoea.  The  small  blister-like  gaUs,  which  are 
common  on  the  leaves,  are  soaked  in  nrilk  and  mixed  with  honey 
as  a  remedy  for  pitting  in  small-pox.  This  tree  bears  the 
synonyms  of  Tajniya  "sacrificial,**  Pavitraka  "  purifier/* 4e., 
and  is  much  used  in  Hindu  ceremonial.  According  to  the 
Orihya  Sutra,  a  married  woman  in  the  fourth  month  of  preg- 
nancy should  be  rubbed  with  the  fruit  to  fortify  the  germ. 

F.  Tjakela,  in  Sanskrit  Parkati  or  Piarkatin,  Supdrsva  and 
Plaksha,'  is  the  waved-leaved  fig-tree,  a  sacred  tree,  but  of 
minor  importance.     It  is  the  Tsjakala  of  Kheede. 

Mahometan  and  European  writers  do  not  add  much  to  oar 
knowledge  of  the  medicinal  properties  of  these  trees.  Ainslie, 
speaking  of  F.  ghmerata,  says : — "  From  the  root  of  the  tree, 
which  in  Tamil  is  called  attievai/r,  there  exudes,  oa  its  being 
cut,  a  fluid,  which  is  caught  in  earthen  pots,  and  which  the 
Vytians  consider  as  a  Cdlp^m  (Tarn,),  that  is,  a  powerful  tonic, 
when  drank  for  several  days  together.  This  C^lp&m  is  termed 
attie-vatjr  tannie."     {Mat.  Ind.,  ii.,  p.  30.) 

•  It  is  interesting  to  not  that  the  juice  of  the  F.  Sycomorus,  Linn.,  the 
<TVKofi6pos  of  Dioscoridei,  and  the  JiJ^^Ab  (Jumiz)  of  the  Arabs,  was  used  by 
the  Greeku,  and  is  still  used  in  Egvpt  for  a  similar  purpose,  and  that  both 
trees  have  much  the  same  habit.  (Dios,,  i.,  148,  and  Prosper  A litinus,  p.  20). 
The  Indian  Mahometans  use  F.  fflomeraia  aa  a  substitute  for  F.  Sycomorms. 
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Ainslie  also  states  that  the  seeds  of  F,  religiosa  are  supposed 
to  possess  cooling  and  alterative  qualities,  and  quotes  the  follow- 
ing passage  from  Bartolbmeo's  Voyage  to  tke  East  Indies :  **  Pul- 
verised, and  taken  in  water  for  fourteen  days  together,  the  fruit 
removes  asthma,  and  promotes  fruitfulness  in  women."  The 
tree  is  the  Arealu  of  Rheede,  and  the  Arbor  conciliorum  of  Rum- 
phius.     (Mat,  Ind.y  ii.,  p.  25.) 

The  white  glutinous  juice  of  F.  bethgahnsis  is  applied  as  a 
remedy  for  toothache,  and  to  the  soles  of  the  feet  when  cracked 
and  inflamed.  The  leaves,  after  they  have  turned  yellow,  are 
given  in  the  Concan  with  roasted  rice  in  decoction  as  a 
diaphoretic;  dose,  three  leaves. 

Description* — F,  religiosa^  a  tree. — Leaves  long-petioled, 
ovate,  cordate,  narrow  acuminate,  acumen  one-third  the  length 
of  the  leaf,  entire,  or  repandly  undidated  towards  the  apex ; 
fruit-receptacles  axillary,  paired,  sessile,  depressed,  size  of  a 
small  cherry,  appearing  in  the  hot  season  and  ripening  in  the 
rainy  season}  purple  when  ripe. 

F.  bengalensisy  a  tree. — Branches  spreading  very  much ;  lower 
ones  rooting ;  leaves  alternate,  ovate,  bluntly  acuminated,  with 
parallel  nerves,  paler  underneath,  entire,  downy  when  young, 
afterwards  smooth ;  fruit-reoeptacles  axillary,  paired,  sessile,  as 
large  as  a  middle-sized  cherry,  appearing  and  ripening  in  the 
hot  season,  red  or  yellow  when  ripe, 

F.  Tjakela,  a  tree. — Leaves  rather  long-petioled,  mem- 
branaceous, oblong,  or  sublanceolate-oblong,  moderately  and 
acutely  acuminated,  obtuse  or  rounded,  or  subcordate  at  the 
base,  quite  entire,  or  very  slightly  repand  ;  fruit  small,  sessile, 
twin,  globose,  smooth,  when  ripe  white. 

F.  glomerata,  a  tree. — Trunk  crooked,  thick,  bark  of  a  rusty- 
greenish  colour,  rough;  leaves  alternate,  petioled,  oblong  or 
broad  lanceolate,  tapering  equally  to  each  end,  entire,  very 
slightly  3-nerved,  smooth  on  both  sides ;  racemes  compound  or 
panicled,  issuing  immediately  from  the  trunk  or  large 
branches ;  fruit  pedicelled,  nearly  as  large  as  the  common  fig, 
clothed  with    soft    down,   purple    when    ripe.       For  a    full 
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botanical  acoount  of  the  Genus,  the  reader  is  referred  to  Dr^  6 
King's  '*  Species  of  Ficm,** 

Chefnical  composition. — The  bark  of  F,  religiosa  contains  3*8  per 
cent,  of  tannin,  that  of  F,  racernosa  14"  1  per  cent.,  and  that  of 
F.  bengalenMS  10-9  per  cent.  The  air-dried  bark  of  F.  racernosa 
yields  12'2  per  cent,  of  ash,  that  of  F,  bengalemis  8*05  per  cent., 
and  that  of  F,  religiosa  11*7  per  cent.  The  tannin  gives  a  green 
precipitate  with  ferric  salts.  There  is  nothing  else  of  interest 
in  these  barks,  except  caoutchouc  and  wax. 

FICUS  CARICA,  Linn. 

Fig.—  Woodv.,  L  244 ;  Steph.  i(  Ok,  L  164 ;  Reich.  Ic.  FL 
Germ,  xii.,  t.  659.     The  Fig  (Fng,),  Figue  (Fr.). 

Hab. — Persia.     Cultivated  in  India.     The  fruit. 

Vef*nacular. — Anjir  (Hind,,  Guz.,  Mar.,  Beny,),  Shimai-atti, 
T6n-atti  {Tam.),  Shima-atti,  T^ne-atti  (TeL),8hime'&tti{Can.). 

History,  Uses,  &C. — The    Fig  holds  much  the  same 
place  in  the  mythology  of  the  West  as  the  Pipal  and  Bar  do 
in  Indian  mythology.     It  has  been  regarded  from  prehistoric 
times  as  an  anthropogenic  tree  and  valued  for  its  nutritious  fruit; 
It  is  frequently  mentioned  in  the  sacred  books  of  the  Hebrews 
and  by  early  Greek  and  Latin  writers.     Hippocrates  notices 
it  in  several  places  as  having  aperient,  emollient  and  nutritious 
properties,   and    as    being  usefid    as  an    article   of  diet  in 
phlegmatic  affections.     Figs  were  used  in  lustration  by  the 
Greeks.    The  celebrated  Fieus  ruminalis  of  Rome,  appears,  like 
the  Indian  Asvattha  (P.  religiosa),  to  have  been  regarded  as  a 
cosmogonic  tree.     Pliny  gives  the  following  description  of  it : — 
"  Colitur  ficus  arbor  in  foro  ipso  ac  comitio  Romae  nata,  sacra 
fulguribus    ibi  conditis.     Magisque  ob  memoriam   ejus  qus 
nutrix  fuit  Romuli  ac  Remi  conditoris  appellata,  quoniam  sub 
ea  inventa  est  lupa  infantibus  praebens  rumen  (ita  enim  vocabant 
tnammam),  miraculo  ex  acre  juxta  dicato,  tamquam  in  comitium 
sponte  transisset."     In  the  worship  of  Dionysus,  the  fig  played 
an  important  part ;  the  phallus  was  made  of  its  wood  and  the 
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fruit  was  a  necessary  offering  to  the  god.  In  the  early  Chris- 
tian mji/hology  this  phallic  tree  became  accursed,  the  tree  of 
Judas,  &c.,  and  was  supposed  to  be  haunted  by  evil  spirits,  and 
the  eariy  Italian  missionaries  in  India  gave  the  name  of  albero 
del  diaroh  to  the  Indian  fig-tree.  For  a  full  account  of  the 
myths  and  superstitions  connected  with  the  fig,  we  must  refer 
the  reader  to  De  Gubematis.  (Myth,  des  Plant,,  ii.,  137 — 143.) 
The  fig  appears  to  have  been  known  to  the  Arabs  and  Persians 
from  prehistoric  times.  Aitchison  ( Botcxny  of  the  Afghan  Delirni- 
tat  ion  Commissiony  Trans,  Lin,  Soc.)  gives  an  interesting  account 
of  the  wild  fig-tree  of  Eastern  Persia,  and  Abu  Hanifeh,  author 
of  the  Book  of  Plants,  describes  the  fig  as  wild  in  the  Sarih, 
and  commonly  eaten  by  the  people  in  its  fresh  state,  and  also 
dried  and  stored.  In  the  chapter  of  the  Koran  entitled  *'  The 
fig  '*  ( u^  0  >  1^  ^s  mentioned  along  with  the  olive.  God,  say 
the  commentators,  swears  by  these  two  fruits,  because  of  their 
great  uses  and  virtues,  for  the  fig  is  wholesome  and  easy  of 
digestion,  and  medicinally  good  to  carry  off  phlegm,  and  gravel 
in  the  kidneys  or  bladder,  and  to  remove  obstructions  of  the 
liver  and  spleen,  and  it  cures  piles  and  the  gout,  &c. 

The  cultivation  of  this  tree  in  India  was  introduced  by  the 
Mahometans,  and  is  now  carried  on  by  both  Mahometans  and 
Hindus  in  many  parts  of  the  country ;  caprification  is  not 
practised,  and  all  the  fruit  which  we  have  seen  is  much  inferior 
to  that  grown  in  Europe.  Two  varieties,  the  purple  and  the 
green,  are  cultivated  in  the  Bombay  Presidency,  where  the 
area  under  fig  cultivation  is  about  300  acres  ;  the  Hindus  are 
fond  of  the  fruit,  which  they  consider  to  be  cooling  and 
nutrient ;  they  also  use  the  unripe  fruit  as  a  vegetable.  The 
fruit  of  F,  Roxburghii  as  grown  at  Alipore,  near  Calcutta,  attains 
a  large  size,  and  when  ripe  is  of  a  bright  red;  it  is  not  unpalat- 
able. 

Dried  figs  were  brought  to  India  from  Arabia  and  Persia, 
long  before  the  tree  was  cultivated  in  the  country,  by  the  early 
Arab  traders  to  the  Western  Coast,  and  overland  from  Persia  ; 
they  are  of  a  small  kind,  pressed  flat  and  strung  upon  a  string 
made  of  camels'  hair  ;  when  well  washed  and  stewed  in  syrup 
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they  are  not  unpalatable.     We  have  frequently  used  them  for 
the  preparation  of  confection  of  senna  with  satisfactory  results. 

Description. — A  fig  consists  of  a  thick,  fleshy,  hollow 
receptacle  of  a  pear-shaped  form,  on  the  inner  face  of  which 
grow  a  multitude  of  minute  fruits.  This  receptacle,  which  is 
provided  with  an  orifice  at  the  top,  is  at  first  green,  tough  and 
leathery,  exuding  when  pricked  a  milky  juice ;  on  maturity 
it  becomes  soft  and  juicy,  and  the  milky  juice  is  replaced  by  a 
saccharine  fluid.  The  orifice  is  surrounded,  and  almost  closed 
by  a  number  of  scales,  near  which,  and  within  the  fig,  the  male 
flowers  are  situated,  but  they  are  often  wanting,  or  are  not  fully 
developed.  The  female  flowers  stand  further  within  the 
receptacle,  in  the  body  of  which  they  are  closely  packed  ;  they 
are  stalked,  have  a  five-leafed  perianth  and  a  bipartite  stigma. 
The  ovary,  which  is  generally  one-celled,  becomes  when,  ripe;  a 
minute,  dry,  hard  nut,  popularly  regarded  as  a  seed.  (Pharma^ 
cogvaj}hia.) 

Chemical  composition. — Exclusive  of  the  achenes,  which, 
together  with  the  cellular  tissue,  Bley  (1831)  found  to  consti- 
tute about  15  per  cent,  of  the  weight  of  figs,  he  obtained  16 
per  cent,  of  water,  62'5  per  cent,  of  sugar  (glucose),  the  re- 
mainder being  gum,  fat,  and  saline  constituents.  The  mean 
of  five  analyses  of  dried  figs  reported  by  Konig  affords  the 
the  following  percentage  results : — 

Water    31-20 

Albuminoids ,.„ 4*01 

Sugar 49-79 

Ash    2-86 

The  anhydrous  figs  contained  '92  per  cent,  of  nitrogen  and 
2*26  per  cent,  of  sugar. 

A.  Hansen  in  1886  found  that  the  latex  of  Ficm  Cariea 
contained  principles  capable  of  effecting  four  fermentative 
changes ;  they  peptonise  albuminoids  in  the  presence  of  either 
alkalies  or  acids,  act  on  starch  like  diastase,  and  coagulate  the 
casein  of  milk.  The  products  of  digestion  are  the  same  as  with 
pepsin,  although  the  two  ferments  are  not  identical.     In  1890, 
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U.  Mussi  separated  from  fig  sap  a  digestive  ferment  which  he 
named  "cradina/'  horn  krade  (i^p^^^),  the  name  given  by  the 
Greeks  to  the  part  of  the  fig  with  which  they  associated  the 
digestive  property.  It  contains  nitrogen,  and  differs  from 
pepsin  in  maintaining  its  digestive  power  in  an  alkaline  liquor, 
and  from  papain  or  papayotin  in  being  insoluble  in  water, 
not  precipitated  from  solution  by  alcohol  or  lead  acetate,  and 
in  its  activity  not  being  diminished  in  the  presence  of  hydro- 
chloric acid. 

The  following  species  of  Ficus  are  also  considered  to  have 
medicinal  properties : — 

Ficus  Rumphii,  B I.  King  Fie.  54,  t.  673,  84t;  Wight 
/c,  t.  640, — Pikar  (Hind,),  Gai-asvat  (Beng.),  Pair,  Ashta 
(Mar.),  a  native  of  the  hill  slopes  of  North- Western  and  Central 
India,  is  a  tree  having  much  the  appearance  of  the  Pipal ; 
leaves  on  very  long  potiolos  / 6  to  8  in.),  broad-cordate,  with  a 
short  and  sudden  acumination,  rather  membranaceous  with 
waved  margins,  finely  reticulated  beneath,  perfectly  smooth ; 
fruit  paired,  sessile,  round,  smooth,  black,  of  the  size  and 
appearance  of  a  black  cherry.  The  juice  is  used  in  the  Concan 
to  kill  worms,  and  is  given  internally  with  turmeric,  pepper 
and  gh(,  in  pills,  the  size  of  a  pea,  for  the  relief  of  asthma ;  it 
causes  vomiting.  The  juice  is  also  burned  in  a  closed  vessel 
with  the  flowers  of  Mudur,  and  four  gun j as'  weight  of  the 
ashes  mixed  with  honey  is  given  for  the  same  purpose. 

Ficus  retusa,  Linn.  King  Fie.  50,  t.  61,  62,  84p;  Wight 
Ic,  t.  642, — Kamrup  (Hind.,  h<*ng.)y  Yerra-juvi  (TeL),  Pilaka 
{Can.),  Jili  (Tarn.),  Nandruk  [Mar.),  a  native  of  the  base  of  the 
£astem  Himalaya  and  of  the  Deccan  Peninsula,  is  used  medi- 
cinally in  rheumatism,  the  leaves  and  bark  being  pounded  and 
applied  as  a  poultice.  In  the  Concan  the  following  prescription 
is  in  use  for  flatulent  colic : — Take  of  Nandruk  leaf -juice,  Tulsi 
leaf -juice,  and  ghf,  equal  parts;  boil  until  all  the  water  has 
evaporated  ;  do  this  again  21  times  with  fresh  quantities  of  the 
juice  of  the  two  plants  ;  the  residuum  may  then  be  applied  to 
the  belly,  and  fomentation  with  a  hot  brick  be  practised. 
111.-44. 
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Rheede  notices  a  similar  use  of  the  plant.  (HorL  MaL,  iii., 
t.  55.)  The  juice  of  the  bark  has  a  reputation  in  liyer  disease; 
dose^  1  tola  in  milk. 

FicuS  asperrima^  RoJ^b.  Wtghi  Ic,  t,  6S2, — Eal-umar 
(iri)id.),  Kara-karbuda  {TeL),  Khargas  {Can,),  Kharvat,  Kharoti 
(Afar.),  a  native  of  Central  India  and  the  Deccan  Peninsula, 
remarkable  for  the  roughness  of  its  leaves,  which  are  used  as 
sand  paper  by  the  natives,  and  have  been  given  the  name  of 
Folhas  da  raspa  by  the  Portuguese,  is  a  small  tree  with  ovate, 
alternate,  very  rough  leaves  of  a  pale  green  colour,  at  the  apex 
of  the  petiole  and  in  the  axils  of  the  leaf-veins  there  are  small 
shining  green  glands  as  in  F.  hispida,  except  that  the  glands 
are  more  completely  in  the  axils,  and  appear  closed,  whereas  in 
the  latter  plant  they  have  a  distinct  stoma.  The  leaves  owe 
their  roughness  to  the  presence  of  calcareous  hairs.  Both  the 
juice  of  the  plant  and  the  bark  are  well-known  remedies  for 
glandular  enlargements  of  the  abdomen,  such  as  liver  and 
spleen.  Rheede  says  that  the  root  taken  in  the  morning  with 
palm  vinegar  "  viscerum  ardorem  compescit."  The  bark  is 
brown,  scabrous  and  brittle,  and  has  a  bitter  and  astringent 
taste. 

Chemical  composition, — The  bark  contains  a  crystalline 
principle  soluble  in  alcohol,  which  is  precipitated  by  alkaloidal 
reagents,  and  is  not  coloured  by  the  stronger  acids.  It  also 
contains  an  organic  acid  precipitated  by  gelatine,  and  darkened 
in  colour  by  ferric  chloride.  The  ash  of  the  air-dried  bark 
afforded  18*4  per  cent,  of  white  calcareous  ash, 

FicuS  hispida,  Linn.  Wight  Ic,  tt.  638,  641,  the 
F.  dwmonumoi  Koenig,  is  the  Kakodumbara  or  Kakodumbarika, 
"  crows'  fig,"  of  Sanskrit  writers,  and  is  stated  in  Madanpal's 
Nighanta  to  have  the  same  properties  as  F.  glomerata.  It  is  the 
K^t-gular  of  Hindustan,  the  Kako-dumar  of  Bengal,  the  Bokhera 
or  Dhed-umbar  of  Bombay,  and  the  Pe-attis  of  Madras. 
Rheede  says  that  the  fruit  boiled  in  goat's  milk  is  used  in 
hepatic  obstruction;  it  has  been  brought  to  notice  by  Mr.  M. 
Sheriff  on  account  of  its  emetic  properties.     The   shrub  has 
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opposite,  cuueate,  oblong  leaves,  which  are  scabrous  above  and 
downy  beneath.  The  fruit  is  like  a  small  fig  and  very- 
downy  ;  it  usually  grows  from  the  stem  near  or  beneath  the 
ground ;  an  interesting  description  of  it  by  Dr.  G,  King  forms 
one  of  the  series  of  Scientific  Memoirs  by  Medical  Officers  of  the 
Army  of  India,  published  at  the  Government  Printing  Press, 
Calcutta.  In  Bombay  and  the  Concan  the  powdered  fruit 
heated  with  a  little  water  is  made  into  a  lep,  or  poultice, 
which  is  applied  to  buboes,  which  it  either  disperses  or  brings 
rapidly  to  maturity.  The  fruit  is  also  given  to  milch-cattle  to 
dry  up  their  milk. 

The  emetic  properties  of  the  plant  are  due  to  the  presence  of 
saponin. 

Chemical  composition. — The  bark  contained  2'1  per  cent,  of 
tannin,  and  some  wax  and  caoutchouc-like  substance.  No 
alkaloid  was  discovered,  but  a  glucosidal  principle,  having  the 
properties  of  saponin,  was  separated  from  a  decoction  by 
barium  hydrate.  The  air-dried  bark  yielded  13*6  per  cent,  of 
mineral  matter  on  incineration. 

Ficus  gibbosa,  Bl.  King  Fie  4,t.2;  Wight  Ic,  t.  650, 
is  a  native  of  the  bases  of  the  hill  ranges  throughout  India. 
It  is  a  climbing  shrub,  and  often  a  tree  with  a  stem  as  thick 
as  a  man's  arm  ;  leaves  alternate,  very  shortly  petioled,  some- 
what ovate,  suddenly  acuminated,  very  unequally  sided,  cuneate 
toward  the  base  ;  lateral  nerves  3  to  4  on  each  side,  prominent, 
spreading,  uniting  in  arches,  pale  green,  rough,  length  3  to  4 
inches,  sometimes  a  little  toothed  on  the  margin ;  fruit  small. 
The  Flora  of  British  It^.dia  describes  four  varieties  of  this  plant. 
In  Western  India  the  root-bark  is  considered  to  be  stomachic 
and  gently  aperient.  The  Marathi  name  is  Dantira,  theTelugu 
names  £onda-juvi  and  Tella-barinka. 

Chemical  composition. — The  bark  contains  4*3  per  cent,  of 
tannin;  besides  some  colouring  matter^  a  small  quantity  of  an 
alkaloidal  principle  was  separated  from  the  tincture,  having  no 
very  characteristic  reactions  with  the  strong  acids.  The  ash  or 
the  air-dried  bark  was  15  per  cent. 
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ANTIARIS  TOXICARIA,  Lesch. 

Fig.— BoL  Mag.  t.,  t.  17  ;  Wight  Ic,  t.  1958 ;  Bedd.  Fh 
Sylv.^  ^.307.  The  Upas  tree  (Eng.)^  Antiar  v^n^neux  (FrX 

Hab.— The  Deccan  Peninsula,  Ceylon.     The  nuts. 

Vermcular. — Chdndul,  Chandakuda,  •  Sapsundi  (Jtfar.), 
Nettavil-maram  (Tarn.),  Jajhugri  (Can,),  Araya-angeli  (Mai.). 

History,  Uses,  &C. — "Most  exaggerated  statements 
respecting  this  plant  were  circulated  by  a  Dutch  Surgeon  about 
the  close  of  the  last  century.  The  tree  was  described  as  grow- 
ing in  a  desert  tract,  with  no  other  plant  near  it  for  the  distance 
of  10  or  12  miles.  Criminals  condemned  to  die  were  oiBfered 
the  chance  of  life  if  they  would  go  to  the  Upas  tree  and  collect 
some  of  the  poison.  They  were  furnished  with  proper  directions^ 
and  armed  with  due  precaution,  but  not  more  than  two  out  of 
every  twenty  ever  returned.  The  Dutch  Surgeon  Foersch  states 
that  he  had  derived  his  information  from  some  of  those  who 
had  been  lucky  enough  to  escape,  albeit  the  ground  around  was 
strewn  with  the  bones  of  their  predecessors ;  and  such  was  the 
virulence  of  the  poison,  that  "  there  are  no  fish  in  the  waters, 
nor  has  any  rat,  mouse,  or  any  other  vermin  been  seen  there  ; 
and  when  any  birds  fly  so  near  this  tree  that  the  effluvia  reaches 
them,  they  fall  a  sacrifice  to  the  effects  of  the  poison.  Out  of 
a  population  of  1,600  persons,  who  were  compelled,  on  account 
of  civil  dissendons,  to  reside  within  12  or  14  miles  of  the  tree, 
not  more  than  300  remained  in  less  than  two  months,  Foersch 
states  that  he  conversed  with  some  of  the  survivors,  and  pro- 
ceeds to  give  an  account  of  some  experiments  that  he  witnessed 
with  the  gum  of  this  tree,  these  experiments  consisting  prin- 
cipally in  the  execution  of  several  women,  by  direction  of  the  Em- 
peror !  Now,  as  specimens  of  this  tree  are  cultivated  in  botanic 
gardens,  it  cannot  have  such  virulent  properties  as  it  was  stated 
to  have ;  moreover,  it  is  now  known  to  grow  in  woods  with  other 
trees,  and  birds  and  lizards  have  been  observed  on  its  branohea. 
It  occasionally  grows  in  certain  low  valleys  in  Java,  rendered 
unwholesome  by  an  escape  of  carbonic  acid  gas  from  crevices  in 
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the  ground,  and  which  is  given  off  in  such  abundance  as  to  be 
fatal  to  animals  that  approach  too  closely.  These  pestiferous 
Tallejs  are  connected  with  the  numerous  volcanoes  in  the 
island.  The  craters  of  some  of  these  emit,  according  to 
Reinwardt,  sulphureous  vapours  in  such  abundance  as  to  cause 
the  death  of  great  numbers  of  tigers,  birds  and  insects ;  while  the 
rivers  and  lakes  are  in  some  cases  so  charged  with  sulphuric 
acid,  that  no  fish  can  live  in  them."     (Treasury  of  Botany.) 

In  Travancore  -4.  toxicaria  is  known  as  the  sacking  tree,  and  is 
not  regarded  by  the  natives  as  poisonous ;  the  same  is  the  case  in 
Coorg,  where  sacks  and  even  garments  are  sometimes  made  from 
the  inner  bark.  In  the  Concan  and  in  Canara  the  bitter  seeds 
are  used  as  a  febrifuge,  and  as  a  remedy  in  dysentery,  one-third 
to  one-half  of  a  seed  being  given  three  times  a  day. 

The  use  in  the  Malayan  region  of  a  vegetable  poison  to  tip 
the  bamboo  arrows  which  are  discharged  from  a  blowpipe,  is  too 
well  known  to  need  description.  To  this  the  name  Upas  is 
given  in  Java,  and  Ipoh  by  the  Malays  elsewhere.  Both  words 
have  the  same  meaning,  and,  according  to  Blume,  signify 
poison.  There  is  no  doubt  that  this  poison  is  the  produce  of 
A,  toxicaria.  In  1878,  Begnault  experimented  with  a  poison 
used  by  the  savages  of  Tonkin  to  poison  their  arrows,  and  in  a 
communication  to  the  iocietS  de  biologic  he  showed  that  this 
substance  was  a  powerful  heart  poison.  Baillon  identified  the 
leaves  from  which  the  poison  was  prepared  as  those  of 
A.  toxicaria.  In  1881,  Sir  Cecil  Smith,  then  Colonial  Secretary 
to  the  Straits  Settlements,  forwarded  to  Kew  a  bottle  of  Ipoh 
poison  as  well  as  foliage  specimens  of  the  tree  from  which  it 
was  obtained.  These  were  collected  by  Sir  Hugh  Low,  then 
British  Resident  in  Perak,  at  the  Plus  River.  The  poison  was 
subjected  to  a  careful  examination  by  Br.  Sidney  Ringer,  who 
reported  that  it  was  perfectly  inert.  The  plant  seemed  identical 
with  that  collected  by  Griffith,  and  both  were  identified  at  Eew 
with  the  Javanese  A.  toxicaria.  In  1888,  Ohauvet  {Th4se 
Bordeaux)  examined  the  arrow  poison  of  Indo-China,  and  came 
to  the  same  conclusions  concerning  its  poisonous  properties  as 
were  arrived  at  by  Regnault  in  1878.     In  1889,  the  Straits 
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Government  sent  to  Kew  further  specimens  of  Ipoh  poison, 
which  were  again  examined  by  Dr.  Ringer  with  entirely 
negative  results.  Botanists  were  not,  however,  unprepared  for 
this  result.  The  Dutch  botanist,  Blume,  in  his  fine  work 
*  Rumphia^*  has  given  an  elaborate  account  of  the  Javanese  Upas 
and  of  the  tree  which  yields  it  (pp.  46 — 59,  tt.  22,  23),  but  he 
points  out  that  Rumphius,  our  earliest  authority  on  Malayan 
botany,  distinguished  two  kinds  of  Upas  trees,  which  he  termed 
Arbor  toxicaria  femina  and  mas  respectively.  Rumphius's/jmt wa 
was  destitute  of  any  poisonous  qualities,  and  Blume  has 
described  it  as  a  distinct  species  under  the  name  of  A.  innoxia 
^Rumphia,  pp.  171 — 173,  t,  54).  He  received  specimens  from 
the  island  of  Timor,  where  Spanoghe*  found  that  the  sap  was 
destitute  of  any  poisonous  effect  on  animals ;  he  also  gives 
Celebes  as  a  locality  for  the  innocuous  plant.  Other  botanists 
have  not,  however,  found  themselves  able  to  attach  much  weight 
to  the  distinctive  characters  pointed  out  by  Blume,  and  there 
can  be  no  doubt  that  what  weighed  principally  in  his  mind  was 
the  remarkable  difference  in  the  properties  of  the  two  forms. 
Species  are,  however,  made  by  botanists  on  structural  (morpholo- 
gical) differences  and  not  on  physiological.  In  the  same 
species  of  Cinchona  it  is  now  known  that  there  are  the  widest 
differences  in  the  amount  and  even  nature  of  the  alkaloids 
which  can  be  extracted  from  the  bark.  An  equally  striking, 
and  even  better  known  instance  of  differences  in  properties, 
unaccompanied  by  any  difference  in  external  characters,  is 
afforded  by  two  well-known  British  umbelliferous  plants, 
CEnanthe  crocata  and  Ciaita  virosa,  which  Sir  R.  Christison 
found  to  be  innocuous  when  grown  near  Edinburgh. 

Brandis  in  his  'Forest Flora'  has  identified  with  A.  innoxia  the 
A.  saccidora  of  South-west  India.  According  to  Beddome,  this  is 
*'  the  largest  tree  of  the  vergreen  forests  of  the  Western  Ghauts, 
and  the  hills  bet  weem  tnem  and  the  Coast. "  Sacks  are  made  of  the 
thick  woolly  fibrous  inner  bark.     The  method  is  thus  described 

*  Spanoghe's  account  of  the  innocuous  Upas  of  Timor  is  printed,  to- 
gether with  that  of  Lescbenauit  on  the  virulent  kind,  in  Hooker's  Companion 
to  tht  Botanical  Magazine,  Yol.  I.,  pp.  SOS— 317- 
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by  Graham|: — **A  branch  is  cut  corresponding  to  the  length  and 
diameter  of  the  sack  wanted,  soaked  a  little,  and  then  beaten 
with  clubs  till  the  fibre  separates  from  the  wood.  This  done,  the 
sack  formed  of  the  bark  is  turned  inside  out,  and  pulled  down, 
until  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
left  to  form  the  bottom  of  the  sack,  which  is  carefully  left  un- 
touched/' 

Brandis  remarks  (I.  c,  p.  427)  : — '^Another  species  of  the 
same  genus  (Myah  seik,  Burm.)  is  foimd  in  the  dense  evergreen 
forests  of  the  Thoungyeen  Valley,  In  Tenasserim  the  juice  is 
used  by  the  Karens  to  poison  arrows,  but  the  poison  does  not  seem 
equal  in  its  effects  to  that  of  the  famous  TJpas  tree  of  the  Indian 
Archipelago."  Mason  refers  the  Pegu  Upas  to  A,  ovalifolia, 
a  very  large  timber  tree  scattered  in  the  forests  from  Mergui  to 
Toungoo.  The  milky  juice  is  intensely  bitter,  and  when 
swallowed  produces  sore-throat.  Arrows  that  have  been  smeared 
with  it  and  hung  exposed  to  the  air,  lose  their  power  to  pro- 
duce death,  and  there  is  said  to  be  a  difEerence  in  the  virulence 
of  the  poison  at  different  times  of  the  year.  Nothing  more 
seems  to  be  known  of  the  tree  which  yields  the  Karen  arrow 
poison,  but  it  is  very  probably  referable  to  A.  toxicarta,  and 
Gamble  {Manual  of  Indian  Timbers^  p.  332)  refers  the  Burmese 
name  Mt/ah  seik  to  that  species.  {Archives  de  Phymlogie^  2,1891 ; 
Kew  Bulletin,  60,1891.) 

In  1891,  MM.  E.  Boinet  and  E.  Hedon  examined  the  arrow 
poison  used  by  the  Muongs  of  Tonkin,  They  found  the  quan- 
tity of  the  poison  on  each  bamboo  arrow  to  be  about  half  a  gram 
of  a  brownish  substance  soluble  in  water.  Three  drops  of  a 
solution  of  0*50  gram  of  the  poison  in  10  grams  of  water  placed 
upon  a  frog's  heart  arrested  the  pulsations  in  seven  minutes, 
and  a  subcutaneous  injection  of  one  centigram  of  the  poison 
proved  fatal  to  a  guinea  pig.  From  twenty  experiments,  it 
was  found  that  one  centigram  per  kilo  body-weight  was  rapidly 
fatal  to  the  animals  experimented  upon. 

The  authors  arrive  at  the  following  conclusions  :— 

let. — That  the  poison  has  no  appreciable  effect  upon  the 
nervo-muscular  or  central  nervous  system. 
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2nd. — The  breathing  is  accelerated  for  a  few  mintites  after 
the  injection  of  the  poison,  but  afterwards  the 
number  of  respirations  gradually  decreases  until 
death  takes  place. 
^rd. — The  final  effect  of  the  poison  is  to  stop  the  heart  in 
systole. 

In  the  poisoned  frogs  the  ventricle  was  contracted,  empty^ 
hard  and  white.  In  the  mammal  the  left  ventricle  was  smaller 
and  harder  than  usual,  the  right  ventricle  less  contracted  and 
full  of  dark  blood.  Before  final  stoppage  the  heart  symptoms 
may  be  divided  into  several  stages.  In  mammals,  at  a  certain 
period  after  the  injection  of  the  poison,  a  sudden  want  of 
rythm  was  observed,  the  heart  beating  very  irregularly.  After- 
wards the  pulsations  became  more  and  more  feeble,  with 
occasional  stronger  contractions,  and  finally  periods  of  great 
depression  alternating  with  periods  of  stronger  pulsation  were 
observed.  In  all  cases  a  few  auricular  pulsations  occurred  after 
stoppage  of  the  ventricles.  It  was  remarked  also  that  pulsation 
could  be  re-induced  by  mechanical  or  electrical  stimulation  of 
the  heart  muscle* 

In  the  frog  the  first  effect  of  the  poison  on  the  heart  is  a 
very  marked  doubling  of  the  pulsations.  Whereas  in  the 
normal  condition  the  auricular  contraction  immediately  precedes 
the  ventricular,  and  is  shdWn  on  the  pulse  tracing  by  a  slight 
hitch  in  the  curve  of  the  total  pulsation ;  in  the  poisoned  animal 
the  two  pulsations  are  separated  by  a  marked  interval,  and  finally 
the  auricular  curve  becomes  so  marked  as  to  equal  or  even 
exceed  in  size  the  gradually  decreasing  ventricular  curve. 

In  the  second  stage  the  ventricle  only  contracts  once  to 
several  auricular  contractions,  that  is,  it  only  contracts  when 
it  has  become  sufficiently  distended  with  blood  to  excite  con- 
tractions. 

In  the  last  stage  the  strength  of  the  auricular  contractions 
gradually  decreases,  the  ventricle  remaining  immovable, 
empty,  and  contracted.  The  authors  conclude  that  the  poison 
Acts  upon  the  intracardiac  ganglia  and  not  upon  the  central 
nervous  system. 
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The  poison,  we  are  informed,  is  prepared  by  the  natives  of 
Tonquin  from  the  leaves  of  A,  toxicaria,  and  experiments  made 
by  the  authors  with  the  leaves  of  that  plant  prove  clearly  that 
they  are  the  only  active  ingredient  in  the  arrow  poison. 
{ArcHite^  de  Phy^.,  1891,  p.  373.) 

A  still  more  recent  investigation  of  the  Ipoh  poison  by 
Mr.  L.  Wray,  the  Curator  and  State  Geologist  of  Perak,  has  been 
published  in  the  Perak  Gazette,  He  says : — The  Samangs  get  the 
sap  from  the  tree  by  scoring  the  bark«  The  sap  is  heated  on  a 
spatula  till  evaporated,  leaving  a  dark  gummy  substance  in  which 
the  arrows  are  dipped ;  3^  ounces  of  sap  will  do  for  poisoning  100 
arrow  points.  The  sap  was  bitter  and  biting  in  taste  and 
decidedly  acid  to  test  paper  ;  when  exposed  to  the  air  it  darkens 
to  a  brown  colour,  and  yields  when  dried  29  per  cent,  of 
Ipoh.  If  this  substance  is  placed  on  a  glass  slide  and  examined 
under  a  microscope  it  is  seen  to  contain  numerous  crystals  of 
antiarin.  Some  fruiting  specimens  of  the  Ipoh  were  sent  to 
Kew  in  1883,  and  were  pronounced  to  be  identical  with  the 
Javan  specimens  of  A,  toxica ria.  With  reference  to  the  two 
kinds  of  Upas  distinguished  by  Blume  as  Arbor  toxwaria  femina 
et  man,  the  latter  word  in  Malay  means  'i^jpld  "  ;  it  is  so  called 
from  the  golden  colour  of  the  inner  iark.  In  the  innocuous 
variety,  so  say  the  Si^mangs,  the  inner  bark  is  blackish  coloured, 
and  so  they  distinguish  the  poisonous  from  the  non-poisonous 
trees.  They  have  never  mixed  arsenic  with  the  sap.  One 
fluid  ounce  of  Ipoh  sap  was  found  to  yield  10*85  grains  of 
antiarin  or  2*482  per  cent.  The  dried  Ipoh  poison,  of  which 
the  sap  contains  29  per  cent.,  therefore  has  856  per  cent,  of 
antiarin  in  it.  0-086  of  a  grain  of  the  dried  poison  is  enough 
to  kill  an  animal  weighing  20  lbs.,  when  introduced  into  the 
circulation;  FowIb  and  pheasants  are  proof  against  the  poison, 
but  a  cat  struck  with  a  poisoned  dart  died  within  19  minutes. 
Mr.  Wray's  Report  has  since  been  published  in  the  Kew 
Bulletin  for  October  and  November  1891. 

Description. — The  nuts  are  sub-globular,  the  size  of  a 
marble,  of  a  light-brown  colour,  and  have  a  slightly  prominent 
umbilicus ;  they  are  enclosed  in  a  sweet  greenish -yellow  pulp, 
III --45 
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forming  a  small  one-seeded  fig  with  a  rich  purple  bloom. 
The  shell  is  thin  and  fragile^  the  kernel,  loose  inside  the  shell, 
is  of  the  size  of  a  large  pea,  brown,  sub-globular,  rugose, 
especially  upon  the  flatter  side ;  substance  hard  and  very  bitter. 

Chemical  compotntion. — When  the  sap  of  the  tree  is  exhausted 
with  boiling  alcohol,  a  mixture  of  regetable  albumin,  gum  and 
wax  remains  undissolved,  while  a  solution  is  formed,  which 
throws  down,  on  cooling,  wax,  antiar-resin,  and  albumiD.  On 
removing  the  sediment  and  evaporating,  more  resin  and  wax 
are  deposited,  and  the  solution  dries  up  at  last  to  an  extract,  from 
a  solution  of  which  in  boiling  water  Antiarin,  C'*H^^^+2H'^0, 
amounting  to  3*5  per  cent,  of  the  dried  sap,  crystallises.  The 
crystals  are  purified  by  washing  and  recrystallisation.  Antiarin 
forms  splendid  silvery  laminae  resembling  malate  of  lime. 

The  flakes  which  separate  from  the  alcohol  after  boiling  it 
with  the  sap  of  A,  toxicaf*ia,  consist  of  Antiar-resin,  C'*H**0*, 
which  may  be  obtained  white  by  re-solution  in  boiling  alcohol  ; 
when  dry  it  has  a  glassy  fracture,  but  becomes  pasty  if  warmed. 
It  is  not  poisonous,  whilst  antiarin  causes  death  if  introduced 
into  the  circulation  in  minute  portions.  {Mulder  in  Chnelin's 
Handbook,  Vol.  XVI.,  p.  217.) 

The  wax  deposited  on  cooling  from  an  extract  of  the  juice 
prepared  with  hot  alcohol,  and  purified  by  boiling  with  water, 
is  white  and  brittle,  softening  at  30°,  and  melting  at  35^,  sp. 
gr.  1*016  at  20®.  It  is  decomposed  by  nitric  acid,  blackened  by 
sulphuric  acid,  and  not  affected  by  hydrochloric  acid  or  potash- 
ley.  It  is  soluble  in  alcohol  and  ether,  especially  on  boiling. 
Average  composition  77*29  per  cent.  Carbon,  11  -71  H,  and  11  O. 
(/Wa.,  Vol.  XVIIL,  p.  158.) 

The  seeds  of  the  Indian  plant,  collected  in  Savant  Vadi, 
contain  a  crystalline  principle,  very  bitter  and  poisonousy 
resembling,  if  not  identical  with,  antiarin.  It  is  soluble  in 
water,  alcohol,  and  very  slightly  in  ether.  It  gives  a  reddish- 
brown  colour  with  sulphuric  acid,  and  a  yellowish  or  orange 
colour  with  nitric  acid.  On  allowing  the  dried  extract  to  stand, 
it  does  not  readily  crystallize  out,  but  if  the  alcoholic  extract 
is  dissolved   in   water,   in   which  it  is  quite  soluble  (showing 
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absefice  of  resinous  matter),  and  the  solution  agitated  with 
crude  ether,  crystals  oan  be  obtained  from  the  decanted  ethereal 
layer.  The  solution  also  reduced  Fehling's  solution.  About 
2  per  cent,  of  fat,  11 '33  of  water^  and  3'46  of  ash  were  sepa- 
rated from  the  air-dried  seeds. 

The  juice  of  ArtOCarpUS  integrifolia,  2/tnw.,  the  well- 
known  Jack  tree,  in  Sanskrit  Panasa,  heated  over  the  fire^  is  a 
popular  cement  for  joining  broken  China  and  stoneware. 
The  deposit  from  the  milky  juice  is  insoluble  in  water,  partly 
soluble  in  alcohol,  and  entirely  so  in  benzol.  It  is  a  variety 
of  caoutchouc,  and  in  the  natural  state  can  be  used  as  a 
birdlime,  or  as  a  cement  for  broken  articles  ;  after  being 
washed  in  boiling  water  it  becomes  harder,  and  may  be  used 
for  all  the  ordinary  purposes  of  India-rubber.  The  yellow  dye 
which  is  obtained  from  the  wood  is  of  a  resinous  nature,  and 
may  be  extracted  by  boiling  water  or  alcohol.  The  juice  of 
A.  Lakoocha,  Boxb,,  or  one  or  two  of  the  seeds,  is  a  popular 
purge  in  Bengal ;  the  tree  is  the  Dahu  of  Sanskrit  writers. 
Bheede  states  that  the  dry  leaves  and  juice  of  A.  hirsuta, 
Lamk.,  together  with  zedoary  and  camphor,  are  applied  to  buboes 
and  swelled  testicles.  The  dried  juice  breaks  with  a  resinous 
fracture,  is  only  partly  soluble  in  alcohol,  wholly  soluble  in 
benzol  and  petroleum  ether.  The  tree  yields  the  An  jelly  wood 
of  South  India,  and  is  called  Ayani  in  Malabar,  where  it  is  very 
abundant. 


MYRICACE.E. 

MYRICA  NAGI,  Thunb. 
Fig.— Bot.  Mag.,  t.  5727  ;  Wight  /c,  t  764,  765. 
Hab. — Subtropical  Himalaya.     The  bark. 

Fi?r*wwje«^.-— Kaiphal,  KStphal  [Hind.,  Guz.,  Beng.),  Eaya 
phala    (Afar.),    Marudam-pattai    (Tarn,),    Kaidaryamu  (2V/.), 
Harutam-toli  (MaL),  £irishiyani  {Can,), 
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History,  Uses,  &C. — The  bark  of  this  tree  is  its  most 
valuable  product,  and  is  largely  exported  to  the  plains.  It  is 
called  in  Sanskrit  Katphala,  and  bears  among  other  synonyms 
those  of  Kumuda,  Kumbhi-p<ki,  Sripamika,  Somavalka,  and 
Mahakumbhi.  According  to  the  Nighantas,  it  is  useful  in 
diseases  caused  by  deranged  phlegm,  such  as  fever,  asthma, 
gonorrhoea,  piles,  cough,  and  other  affections  of  the  throat.  It 
is  an  ingredient  in  numerous  formulae  for  these  diseases,  such 
as  the  KatpJmladi  churna,  for  which  Sarangadhara  gives  the 
following  prescription : — Take  of  the  bark  of  M.  Nagiy  tubers 
of  Ct/perus  rotundas  (Mustaka),  root  of  Picrorhiza  Kurrooa 
(Katuki,),  Curcuma  Zedoaria  (Sati),  galls  of  Pktacia  integer rima 
(Karkata-sringi),  and  root  of  Saussurea  Lappa  (Kushta),  equal 
parts ;  powder  and  mix.  This  powder  is  given  in  doses  of 
about  a  drachm  with  the  addition  of  ginger  juice  and  honey  in 
affections  of  the  throat,  cough  and  asthma.  The  powdered 
bark  is  used  as  a  snuff  in  catarrh,  and  mixed  with  ginger  as 
an  external  stimulant  application  in  cholera,  &c. 

Under  the  names  of  Dar-shishadn,  Kandul,  and  Dd-el-bark, 
Mahometan  writers  state  that  the  bark  is  resolvent,  astringent, 
carminative,  and  tonic ;  that  it  cures  catarrh  and  headaches ; 
with  cinnamon  they  prescribe  it  for  chronic  cough,  fever,  piles, 
&c.  Compounded  with  vinegar  it  strengthens  the  gums  and 
cures  toothache ;  an  oil  prepared  from  it  is  dropped  into  the 
ears  in  earache.  A  decoction  is  a  valuable  remedy  in  asthma, 
diarrhoea  and  diuresis;  powdered  or  in  the  form  of  lotion  the  bark 
is  applied  to  putrid  sores ;  pessaries  made  of  it  promote  uterine 
action.  The  usual  dose  for  internal  administration  is  about  60 
grains.  Duhn-el- kandul y  an  oil  prepared  from  the  flowers,  is 
said  to  have  much  the  same  properties  as  the  bark.  We  have 
never  met  with  it,  nor  does  it  appear  to  be  known  in  commerce. 

Description.  —  Bark  half  an  inch  thick,  externally 
scabrous,  pitted  from  the  separation  of  pieces  of  suber,  of  a 
mottled  rusty- brown  and  dirty  white  colour,  suber  warty; 
substance  of  bark  and  inner  surface  of  a  deep  duU  red  colour ; 
when  soaked  in  water  it  produces  a  deep  red  solution ;  taste 
strongly  astringent. 
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Microscopic  structure. —  Within  the  suberous  layer  is  a 
remarkable  stratum  of  stony  cells ;  the  parenchyma  throughout 
is  loaded  with  red  colouring  matter,  and  permeated  by  large 
laticiferous  vessels,  from  which  a  gummy  latex  exudes  when 
the  bark  is  soaked  in  water. 

Chemical  compositioti, — The  bark  of  M,  Nagi  contains  14  per 
cent,  of  tannin,  which  gives  a  purplish  colour  with  ferric  salts, 
but  th0  tincture  and  decoction  give  a  greenish  colour  owing 
to  the  presence  of  colouring  matter  in  the  bark.  The  ash  of 
the  air-dried  bark  amounts  to  7*17  per  cent. 

When  the  bark  is  exhausted  by  water  and  the  water  eva- 
porated, a  brittle  shining  extract  is  obtained  of  a  reddish-brown 
colour,  which  contains  60  per  cent,  of  tannin  with  some 
saccharine  matter  and  salts. 

Commerce. — The  bazaars  are  supplied  from  Northern  India ; 
about  50  tons  of  the  bark  are  collected  annually  in  the  Eumaon 
forests.  It  is  always  obtainable  in  native  drug  shops.  Value 
about  Rs.  2  per  maund  of  41  poimds. 


CASUAEINE^. 

CASUARINA  EQUISETIFOLIA,  Forst. 

Fig. — Beddome,  Forester's  Man.,  t.  226.  Tinian  Pine 
{Ung.),  Filao  de  Tlnde  {Fr.). 

Hab. — East  side  of  the  Bay  of  Bengal.  Cidtivated  else- 
where.    The  bark,  leaves,  and  seeds. 

Vernacular. — Sinyu  {Burm.),  Chouk  (Tarn.),  Sarva  {Tel), 
Kdsrike  (Mysore),  Aru  (Mai.),  Vildyati-saru  (Mar.). 

History,  Uses,  &C. — This  tree  is  distributed  through 
Chittagong,  Burma,  the  Malay  and  Pacific  Islands,  and 
Australia,  and  is  much  cultivated  on  the  coasts  of  India.     In 


Digitized  by  LjOOQ IC 


358  CA8UARINEM 

Australia  it  is  called  the  swamp  oak.  Br.  Bennett  (Oather* 
ings  of  a  Naturalist  in  Australia)  remarks :  -  *'  Their  sombre 
appearance  causes  them  to  be  planted  in  cemeteries,  where  their 
branches  give  out  a  mournful  sighing  sound,  as  the  breese 
passes  over  them,  waving  at  the  same  time  their  gloomy  hearse- 
like plumes."  The  wood  from  its  red  colour  is  called  in  the 
colonies  Beef-woody  and  is  much  used  for  fuel,  and  as  a 
timber  on  account  of  its  hardness.  The  bark  is  asti^ngent, 
and  the  ashes  of  the  tree  yield  a  quantity  of  alkali.  The 
bark  is  used  by  the  Madras  fishermen  for  dyeing  their 
nets.  Rumphius  notices  the  use  of  a  decoction  of  the  bark 
for  a  bath  in  Beri-beri,  and  of  a  decoction  of  the  leaves  in 
colic.  The  pounded  seeds,  he  says^  are  used  as  a  piaster  in 
headache. 

According  to  Corre  and  Lejanne  {Mat.  Med.  et  Tox.  Colon,), 
the  bark  contains  one-fifth  of  its  weight  of  tannin  and  one- 
twelfth  of  Oasuarine,  resin,  and  colouring  matter.  A  decoction, 
extract,  tincture  and  syrup  are  used  by  the  French  in  Tahiti, 
Cochin-Ghina,  and  the  Antilles  as  an  astringent.  We  have 
observed  that  the  tree  yields  an  inferior  sort  of  gum,  not  likely 
to  be  of  much  value  on  account  of  its  deep  colour  and  insolubi- 
lity in  water. 

Description. — Bark  never  very  thick,  brittle,  breaking 
with  a  coarse  fibrous  fracture,  substance  very  hard^  fibrous, 
and  of  a  pink  colour;  internal  surface  striated;  external  surface 
covered  with  a  scabrous  grey  suber,  readily  separating  in 
flakes,  and  displaying  a  thin  brown  suberous  layer  closely 
adhering  to  the  liber;  taste  strongly  astringent;  odour  not 
peculiar. 

Chemical  composition. — ^The  bark  yielded  18'3  per  cent,  of 
tannic  acid,  giving  a  blue-black  precipitate  with  ferric  salts, 
and  a  bulky  precipitate  with  gelatine.  The  alcoholic  extract 
contained  no  alkaloidal  principle,  but  a  very  small  quantity  of  a 
crystalline  neutral  principle  was  shaken  out  of  the  watery 
solution  of  the  extract  by  ether ;  it  was  not  coloured  by  strong 
acids. 
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CUPULIFEE^. 

BETULA  UTILIS,  Don. 

Fig.—BegelMonogr.  58,  t.  6,/.  13-19;  t.  13,  /.  7A4;Jacq. 
Voy,  Bot,y  t,  158.    Himalayan  Birch  [Eng\  Bouleau  a  papier 

Hab. — Temperate  Himalaya,  Afghanistan. 

BETULA  ALNOIDES,  Ham. 
Fig.Srand.    For.   Fl.,   t.   56;   Regel  Mofiogr.  61,  I.  6, 
/.  32-34;  ^•13,/.  29. 

Hab« — Temperate  and  subtropical  Himalaya.    The  bark. 
rmwKJtt^r.— Bhujpatar  {Ind.  Bazaars). 

History,  Uses,  &C. — These  ti'ees  require  a  brief  notice, 
as  the  bark^  in  Sanskrit  Bhurjapatra,  is  much  used  all  over  the 
country  for  writing  medicinal  charms  on,  and  is  to  be  found  in 
every  druggist's  shop.  This  bark  is  well-known  as  the  material 
upon  which  the  ancient  Sanskrit  manuscripts  of  Northern  India 
are  written.  Dr.  Biihler,  in  his  account  of  a  tour  in  Cashmere 
in  search  of  Sanskrit  manuscripts,  says : — '*  The  Bhurja  MSS. 
are  written  on  specially  prepared  thin  sheets  of  the  inner  bark 
of  the  Himalayan  birch,  and  invariably  in  84rada  characters. 
The  lines  run  always  parallel  to  the  narrow  side  of  the  leaf,  and 
the  MSS.  present,  therefore,  the  appearance  of  European  books, 
not  of  Indian  MSS.,  which  owe  their  form  to  an  imitation  of  the 
Talapatras.  The  Himalayas  seems  to  contain  an  inexhaustible 
supply  of  birch-bark,  which  in  Cashmere  and  other  hill  coun- 
tries is  used  both  instead  of  paper  by  the  shop-keepers  in  the 
bazaars,  and  for  lining  the  roofs  of  houses  in  order  to  make  them 
water-tight.  It  is  also  exported  to  India,  where  in  many  places 
it  is  likewise  used  for  wrapping  up  parcels,  and  plays  an  import- 
ant part  in  the  manufacture  of  the  flexible  pipe-stems  used  by 
huk&-smokers.  To  give  an  idea  of  the  quantities  which  are 
brought  into  Srinagar,  I  may  mention  that  on  one  single  day 
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I  counted  fourteen  large  barges  with  birch-bark  on  the  river,  and 
that  I  have  never  moved  about  without  seeing  some  boats  laden 
with  it.  None  of  the  boats  carried,  I  should  say,  less  than  three 
or  four  tons'  weight.  ^ 

"  The  use  of  birch-bark  for  literary  purposes  is  attested  by 
the  earliest  classical  Sanskrit  writers.  Kalidisa  mentions  it  in 
his  dramas  an4  epics ;  Susruta,  Varahdmihira  (  circa  500-550 
A.  D.)  know  it  likewise.  Akbar  introduced  the  manufacture  of 
paper,  and  thus  created  an  industry  for  which  Cashmere  is  now 
famous  in  India.  From  that  time  the  use  of  birch-bark  for  the 
purpose  of  writing  was  discontinued,  and  the  method  of  prepar- 
ing it  has  been  lost.  The  preparation  of  the  ink,  which  was 
used  for  Bhftrja  MSS.,  is  known.  It  was  made  by  converting 
almonds  into  charco&l  and  boiling  the  coal  thus  obtained  with 
gomutra  (urina  bovis) ;  this  ink  is  not  affected  by  damp  or 
water."  {JoHrnal,  Bombay  Branch  Royal  Asiatic  Society* 
Vol.  XII.,  No.  XXXIV.  A.) 

QUERCUS  INFECTORIA,  OHvier. 

Fig. — BentL  and  Trim.,  t.  249  ;  Olivier,  Voy.  dans  PEmp, 
0th.  u.,  p.  64,  Atlas,  tt.  14,  15;  Steph.  Sf  Church,  t.  152. 
Dyers'  oak  (Eng.),  Ch^ne  a  la  galle  (Fr.). 

Hab. — Asia  Minor,  Syria,  Turkey.     The  galls. 

F^macw/ar.— Majuphal,  Mdphal  {Rind.,  Beng.),  Maiphala, 
Mdja  (Mar,),  M4shik-kiy  (Tarn.),  Mashi-kSya  [Tel.),  Machi- 
kayi  (Can.),  Mayaphal  (Guz.). 

History,  Uses,  &C. — The  Sanskrit  name  for  galls  is 
M6yin  or  Mayika,  and  signifies  '*  magic,''  the  gall-nut  being 
used  in  India  in  magic  rites. 

Galls  were  well  known  to  the  Greeks  and  Romans,  who  used 
them  medicinally  on  account  of  their  astringent  properties.* 
India  has  probably  been  supplied  with  them  from  an  early 
date,  tna  the  Persian  Gulf,  the  greater  portion  being  still 
shipped  at  Basra  on  board  Arab  vessels,  hence  the  names  Basra 

*  OompAre  with  Dios.,  i.  127.     fr«p(  Kr)M<Av'^  and  PUoy,  16,  9,  and  24,  5. 
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and  Maka  ^alls.  The  modicmal  uses  to  which  galls  are  put  in 
India  hardly  differ  from  those  with  which  we  are  familiar. 
The  Hindus  divide,  ihem  into  two  kinds,  black  and  whito,  and 
generally  prescribe  both  kinds  together  in  the  same  prescrip- 
tion. Mahometan  writers  direct  the  dark-coloured  unper- 
f orated  galls  to  be  selected  as  the  best. 

The  Arabs  call  them  ijfii^  (q/s),  and  say  that  the  tree,  which  is 
not  of  the  land  of  the  Arabs,  bears  one  year  galls  and  another 
Balldt  (acorns).  In  Persia  they  are  known  as  Mazu  or  M^ztSn  ; 
the  author  of  the  BurhAn  says  they  are  used  by  tanners, 
^-^  J^'.  u^J'^^^  Cr^J^  i/^  ^H^  isi^  (h  tt^H)  J 

In  modern  medicine  tannic  and  gallic  acids  obtained  from 
galls  are  generally  used  in  preference  to  the  raw  material. 

The  action  of  tannin  is  chiefly  local,  and  is  due  to  its  power 
of  coagulating  albumen ;  it  is  therefore  a  useful  application 
when  the  skin  has  been  deprived  of  its  epidermis  by  diseases 
such  as  intertrigo,  impetigo  and  eczema,  as  it  forms  with  the 
exudations  a  protective  coating,  and  at  the  same  time  contracts 
the  cells  of  the  akin. 

When  applied  to  a  mucous  membrane,  it  causes  dryness,  coag- 
ulation of  mucus,  and  destroj's  to  a  great  extent  the  sensibility 
of  the  membrane ;  on  this  account  it  is  employed  in  stomatitis, 
sore- throat,  and  cough  due  to  irritation  at  the  back  of  the 
pharynx,  and  also  as  an  injection  in  chronic  discharges  from 
the  genito-urinary  passages. 

When  taken  into  the  stomach  in  large  doses  it  causes  irri  • 
tation,  and  possibly  vomiting,  but  in  smaller  doses  it  is  often 
useful  inhcematemesis  and  intestinal  haomorrhage  by  coagulating 
the  blood  and  thus  acting  as  a  styptic.  '  In  poisoning  by  the 
alkaloids  it  acts  as  a  chemical  antidote  by  forming  tannates 
which  are  but  sparingly  soluble  in  the  juices  of  the  alimentary 
canal;  it  is  also  used  as  an  antidote  in  poisoning  by  tartar 
emetic,  with  which  it  forms  an  insoluble  tannate.  When 
used  as  an  antidote  its  administration  should  be  followed  by  a 
purgative,  as  the  tannates  of  the  alkaloids  will  be  partially' 
redissolved,  if  allowed  to  reniaiu  iu  the  intestines. 
lII.--4(> 
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Dr.  R.  Stockman  has  conducted  a  series  of  careful  experi- 
ments with  gallic  and  tannic  acids,  with  the  object  of  determin- 
ing the  influences  which  the  vegetable  astringents  exert  upon 
the  blood-vessels  and  animal  tissues  after  absorption.     He  finds 
that  tannic  acid  on  its  entry  into  the  stomach  forms  alkaline 
tannates  and  tannates  of  albumin.     A  part  of  it,  and  sometimes 
the  whole,  is  converted  into  gallic  acid  in  the  stomach  and 
intestines,  and  it  is  difficidt  to  find  a  trace  of  tannic  acid  in  the 
blood,  although  it  can  be  detected  in  the  urine.     Dr.  Stockman 
comes  to  the  conclusion  that  tannic  acid  enters  the  circulation  in 
combination  with  alkalies  and  albumin,  and  is  excreted  with 
such  rapidity  that  only  a  trace  of  its  presence  can  be  detected  in 
the  blood,  but  that  its  presence  in  the  genito-urinary  tracts  and 
in  greater  quantity  in  the  intestines  can  be  readily  shown.     It 
does  not  appear  to  be  excreted  by  the  mucous  lining  of  the  air 
passages.     It   was  found  that  the   urine  of  dogs,   rabbits,  and 
human  beings,  after  the  administration  of  tannic  acid,  contained 
gallic  acid  and  only  a  small  quantity  of  tannic  acid,  but  when 
tannate  of  soda  was  administered  .the  urine  contained  a  large 
proportion   of  tannic  acid  and  but  little  gallic  acid.     These 
results  may  be  explained  in  the  following  manner : — When  free 
tannic  acid  is  brought  in   contact  with   the  contents  of  the 
stomach,  it  is  chiefly  converted  into  tannate  of  albumin,  only  a 
small  quantity  of  alkaline  tannate  being  formed.     The  tannate 
of  albumin  being  very  insoluble  is  retained  for  a  long  time  in 
the  intestines,  until  it  is  in  a  condition  to  be  converted  into 
gallic  acid,  in  which  form  it  is  at  length  absorbed;  on  the  other 
hand,  the  alkaline  tannate  is  at  once  absorbed  and  passes  off  in 
the   urine.     Under  these  circumstances,  the  administration  of 
tannate  of  soda  naturally  gives  rise  to  the  presence  of  a  large 
proportion  of  tannic  acid  and  a  small  proportion  of  gallic  acid 
in  the  urine. 

Dr.  Stockman  did  not  find  pyrogallic  acid  in  the  urine,  but 
this  experience  is  in  opposition  to  that  of  other  experi- 
menters. 

When  gallic  acid  was  administered,  that  acid  only  was  found 
in  the  urine. 


Digitized  by  LjOOQ IC 


CVPULIFEBM.  363 

According  to  Dr.  Stockman,  tannic  acid  exerts  no  action  upon 
the  urinary  excretion,  and  gallic  acid  does  not  cause  contraction 
of  the  blood-vessels,  but  on  the  contrary  dilates  them  even 
after  contraction  has  been  induced  by  the  action  of  an  alkaline 
liquid.  The  neutral  gallato  of  soda,  in  which  form  gallic  acid 
circulates  in  the  blood,  was  found  to  have  no  action  upon  the 
vessels. 

Catechu-tannic  acid  and  Rhatania-tannic  acid  gave  the  same 
results;  tannic  acid  being  insoluble  in  a  solution  of  chloride  of 
sodium  could  not  be  experimented  with  in  this  manner.  Alka- 
line tannates  and  tannates  of  albumin  did  not  affect  the  calibre 
of  the  vessels.  Fikentscher  has  stated  that  tannic  acid  adminis- 
tered hypodermically  to  frogs  stimulates  the  vaso-motar  centres 
and  increases  the  blood  pressure,  but  Dr.  Stockman  found  that 
gallate  andtannateof  soda  administered  in  this  way  to  rabbits  did 
not  affect  the  pressure,     Pyrogallic  acid  yielded  similar  results. 

As  regards  the  therapeutic  value  of  gallic  acid  as  a  local  appli- 
cation or  when  absorbed  into  the  blood.  Dr.  Stockman  considers 
that  it  has  no  special  astringent  action,  but  that  it  diminishes 
the  alkalinity  of  the  blood  and  increases  its  tendency  to 
coagulate :  as  a  local  application  it  is  useless.  Tannic  acid  preci- 
pitates albumin  and  forms  a  protective  layer  of  tannate,  which  is 
advantageous  in  certain  diseased  conditions  which  we  have 
already  noticed.  In  its  passage  through  the  kidneys  it  is  very 
doubtful  whether  it  exerts  any  therapeutic  action,  but  Ribbert 
considers  that  it  lessens  the  exudation  of  albumin  in  albumi- 
nuria. Tannic  acid  is  sometimes  injected  into  the  rectimi  to 
destroy  thread  worms,  which  it  does  by  coagulating  the  albumin 
in  their  delicate  tissues. 

Description. —  Two  kinds  of  gall  are  found  upon  Oak 
trees,  hard  and  soft ;  the  former  are  the  galls  of  commerce,  and 
are  produced  by  a  Cynips  which  punctures  the  buds  of  the  tree 
and  deposits  its  egg  in  the  puncture ;  the  latter  result  from 
the  puncture  of  an  aphis. 

Gall-nuts  are  globular  or  pyriform  bodies,  studded  with 
numerous  tuberosities;  those  which  still  contain   the  insect  are 
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of  a  blackish  or  bluish -gi-een  colour  and  heavy ;  those  fTom 
which  the  insect  has  escaped  are  of  much  lighter  colour,  gene- 
rally yellowish- white,  on  one  side  a  round  hole  may  be  perceiv- 
ed ;  they  are  also  lighter  in  weight  and  less  astringent.  When 
a  gall  is  cut  in  two  a  round  cavity  is  seen  in  its  centre,  which 
may  or  may  not  be  occupied  by  the  insect ;  in  the  latter  case  a 
passage  leads  from  the  cavity  to  the  exterior. 

Microscopic  structure. — The  contents  of  the  eeniml  cavity, 
if  present,  are  seen  to  consist  of  a  starchy  parenchyme  destined 
to  supply  food  to  the  larva.  The  walls  of  the  cavity  are  formed 
of  stone-cells.  The  bulk  of  the  gall  consists  of  cells  arranged 
in  a  radiating  manner,  many  of  them  containing  colouring 
matter  and  tannin.  Towanls  the  exterior  of  the  gall  the  cells 
contain  dark-coloured  chlorophyl;  on  the  very  surface  the 
cells  are  small  and  thick-walled  and  form  a  kind  of  rind. 

Chemical  cofnposition, — ^The  principal  constituent  of  galls  is 
tannin  or  tannic  acid.  The  tannin  of  diiforent  plants  possesses 
distinctive  characters ;  that  obtained  from  galls  is  known  as 
gallo-tannic  acid.  It  is  identical  with  the  tannin  of  JR/nts  eori- 
aria,,  Linn.  (Sumach). 

Galls  afford  from  60  to  70  per  cent,  of  tannin,  and  about 
2  per  cent,  each  of  gallic  and  ellagic  acids. 

Commerce . — Galls  are  imported  from  Basra  and  the  Persian 
Gulf  ports.  Value:  White,  Es.  10  per  maund  of  37^  lbs.; 
Blue,  Rs.  17.     Imports  about  1,400  cwts.  yearly. 

SALICINE^. 

SALIX   CAPREA,  Linn. 
Fig.— JSng.    Bot.,  1488;  Reic/ib,  FL  Germ.,  t.  b'il .     Great 
round- leaved  Sallow,  Goats'  Sallow  (Eng.),  Marceau,  Marsault 
(Fr.). 

Hab. — Persia,  Europe.    Cultivated  in  N.-W.  India.     The 
bark,  leaves,  seeds,  and  flowers. 

Vcrndcnlar, — Bcdmishk  (Indian  Bazars). 
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History,  Uses,  &C. — The  willow  tVca  was  well-known 
to  the  ancient  Greeks,  and  the  Greek  name  is  considered  to  be 
cognate  to  the  Sanskrit  Vitfka,  the  old  German  Wida,  and  the 
old  English  With  or  Withy.  Herodotus  (i.,194)  mentions  it, 
and  Theophrastus  (II.  P.  iii.,  13)  mentions  two  kinds,  XcvkjJ 
and  fi('\aiva,  Dioscorides  (i.,121)  notices  its  astringent  pro- 
perties, and  the  various  medicinal  uses  to  which  the  bark, 
leaves,  seed  and  juice  were  put.  Pliny  ( 17,  20)  describes  the 
cultivation  of  the  willow,  and  (24,  9)  its  medicinal  properties* 
The  ancients  considered  it  to  be  very  cooling,  "  Porro  impediunt 
et  remittunt  coitura  folia  salicis  trita  et  epota ";  it  was  also 
thought  to  occasion  sterility  in  women.  The  concrete  juice  of 
the  plant  mentioned  by  Greek  and  Latin  writers  is  considered 
by  F&  to  have  been  a  kind  of  manna. 

IbnSina,  under  the  name  of  Khil;if,follows  Dioscorides  closely 
in  his  description  of  the  medicinal  uses  of  the  willow,  but  he 
mentions  the  use  of  the  flowers  of  5.  Caprea  separately  under 
the  name  of  Behramaj,  a  corruption  of  the  Persian  Behrameh. 
The  Mahometan  physicians  all  mention  the  juice  or  gum  ( ^  ) 
of  the  plant,  and  Haji  Zein  states  that  it  exudes  from  the  leaves* 
It  is  probably  the  substance  described  by  M.  Raby  {Union 
Pkarm.y  May,  1889),  under  the  name  of  Bidcnguehiue  or 
"willow  honey,"  said  to  be  derived  from  the  leaves  and 
young  branches  of  a  willow,  and  to  have  a  feebly  saccharine 
taste. 

In  Persia  8.  Caprea  is  known  as  Bid-i-Bdkhi,  and  its  flowers 
as  Bidmishk ;  willow  bark  is  still  a  popular  febrifuge  in  that 
country.  Aitchi^on  mentions  the  following  species  of  Salix  as 
occurring  wild  or  cultivated  in  Persia : — S.  pycnostaehya^ 
Anders.,  S,  aanophyllay  Boiss.,  S.  babt/lonicay  Linn.,  S,  Daviesit, 
Boiss., /S.  alba,  Linn.,  S.  songarica/  Andem.,  and  S.  Caprea, 
Linn. 

In  China  and  Persia  the  tree  is  considered  to  be  symbolic  of 
immortality.  8.  bahylonica  is  planted  in  burial  grounds  in 
the  latter  country,  and  has  been  introduced  into  India  by  the 
Moghals   for  this  purpose ;  among  the  Romans  it  was  sacred  to 
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Juno  Fluonia.  For  an  account  of  the  funereal  use  of  the 
willow  in  China,  the  reader  is  referred  to  Schlegel's  Uran- 
ographie  Chinoise,  or  De  Gubernatis'  Mi/tU.  des  Plantes,  article 
Saule. 

The  Persian  settlers  in  India  have  introduced  the  flowers 
{bidmkhk)  and  the  distilled  water  (ma-eUkhilaf)  of  8.  Caprea^ 
both  of  which  are  used  by  the  upper  classes  of  Mahometans 
and  Parsees,  who  consider  them  to  be  cephalic  and  cardiacal, 
and  use  them  as  domestic  remedies  in  almost  every  kind  of 
slight  ailment. 

Raughan-i'bidy  an  oil  prepared  by  boiling  two  parts  of  the 
distilled  water  with  one  of  sesaraum  oil  until  the  water  has  all 
evaporated,  is  a  favorite  remedy  for  cough. 

For  a  long  series  of  years  the  willow  fell  into  disuse  in  Europe, 
but  was  again  brought  into  notice  in  1 763  by  the  Rev.  Mr. 
Stone,  who  published  a  paper  on  the  efficacy  of  the  bark  of 
S,  alba  as  a  remedy  for  agues.  The  broad -leaved  willow  bark 
{S.  Caprea)  was  subsequently  introduced  into  practice  by 
Mr.  James,  whose  observations  on  its  efficacy  were  afterwards 
confirmed  by  Mr.  White  and  Mr.  G.  Wilkinson  (Pereira,  Mat, 
Med,y  ii.,  Pt.  1,  p.  337).  Willow  bark  was  formerly  official  in  the 
London,  Edinburgh,  and  Dublin  Pharmacopoeias,  and  was  consi- 
dered no  bad  substitute  for  cinchona  in  agues.  8,  Caprea  is 
one  of  those  willows  which  yield  saltern  and  tannin,  and  is 
remarkable  for  its  large  yellow  fragrant  catkins. 

Salicin,  which  was  discovered  in  1825,  and  first  obtained  in 
a  pure  state  in  1830,  was  at  first  much  vaunted  as  an  antiphlo- 
gistic by  Riess  and  others  in  those  cases  in  which  salicylic  acid 
is  now  employed ;  it  was  also  used  as  an  antiperiodic  in  ague, 
and  is  said  to  have  been  found  efficient  in  preventing  the 
development  of  acute  coryza  and  influenza,  and  in  mitigating 
the  symptoms  of  hay  fever.  It  was  usually  administered  in 
10-grain  doses  frequently  repeated.  More  extended  experience, 
however,  led  to  the  conclusion  that  it  has  little  or  no  influence 
upon  the  temperature,  and  the  drug  gradually  fell  into  disrepute 
imtil  the  discovery  of  the  antiphlogistic  properties  of  salicylic 
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acid,  when  it  was  again  experimented  with  by  Ringer  and 
Bury,  who  showed  that  it  had  no  influence  upon  the  tempera- 
ture of  healthy  children.  They  observed  that  under  full 
medicinal  doses  a  dusky  flush  suffuses  the  face  on  slight 
excitement,  while  the  expression  becomes  dull  and  heavy. 
Less  constant  symptoms  are  deafness,  noises  in  the  ears,  frontal 
headache,  trembling  of  the  hands  and  quickened  breathing. 
Very  large  doses  occasion  severe  headache,  marked  muscular 
weakness,  tremor  and  irritability,  with  a  rapid  and  feeble  pulse. 

Description. — Catkins  1 — 2  inches  long,  thick,  cylin- 
drical, bright  yellow,  fragrant;  bracts  oblong,  small;  scales 
obovate,  blackish,  haiiy ;  nectary  ovate,  papillary ;  stamens 
longer  than  the  scales,  with  oblong  yellow  anthers  ;  germ  ovate- 
'  lanceolate,  silky,  on  a  hairy  stalk ;  style  hardly  any ;  stigma 
oblong,  thick,  undivided.  Bark  purplish-brown  externally, 
minutely  downy  when  young,  internally  white ;  tough  and 
fibrous. 

Cfiemical  composition, — Willow  bark  has  been  shown  to  con- 
tain saiicin,  wax,  fat,  gum,  and  a  tannin  which  gives  with 
ferric  salts  a  blue-black  precipitate,  the  liquid  becoming  pur- 
plish-red on  the  addition  of  soda.  Johanson  (1875)  has  also 
shown  the  presence  of  a  kind  of  sugar  having  a  slightly  sweet 
taste  and  reducing  alkaline  copper  solution  with  difficulty,  and 
of  the  glucoside  benzohelicin,  C^^H^^O^.  Salicin,  a  glucoside, 
crystallizes  in  colourless  plates  or  flat  rhombic  prisms,  but  it 
usually  occurs  in  commerce  in  white  glossy  scales  or  needles. 
It  remains  unaltered  in  the  air,  is  neutral  to  test-paper,  in- 
odorous, and  has  a  persistently  bitter  taste.  It  is  soluble  in  about 
30  parts  of  water  at  11'5^  C,  and  is  somewhat  less  soluble  in 
alcohol.  It  dissolves  in  0*7  part  of  boiling  water  and  in 
2  parts  of  boiling  alcohol.  (United  States  P harm  )  Cold  sul- 
phuric acid  dissolves  salicin  with  a  bright  red  colour ;  after  the 
absorption  of  water  from  the  air  (but  not  after  the  addition  of 
water  or  after  being  neutralized  by  an  alkali),  the  solution 
deposits  a  red  powder  (nUilin),  which  after  washing  is  j^ellowish- 
red,  after  drying  blackish-brown,  insoluble  in  water,  alcohol, 
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and  glacial  acetic  acid,  and  is  coloured  violet-red  by  alkalies. 
(BracontioL)  On  warming  salicin  with  somewhat  diluted 
sulphuric  acid  and  potassium  bichromate,  saltct/lotis  acid  or 
saUcyl'uldehydj  C^H^O'',  is  given  off,  recognizable  by  its 
peculiar  fragrance,  resembling  that  of  meadow-sweet  (Sjnriea 
ulmaria). 

Salicin  when  digested  with  emulsin  or  saliva,  or  heated  to 
80^0.  with  dilute  sulphuric  acid,  assimilates  1  molecule  of  water, 
and  is  split-  into  glucose  and  salicylic  alcohol  or  saligcfun^ 
C^II^O'^,  which  crystallizes  in  pearly  tables,  is  easily  soluble  in  hot 
water,  alcohol,  and  ether,  melta  at  82®C.,  and  sublimes  at  lOO^O. 
Saligenin  is  characterized  by  yielding  in  solution  a  deep-blue 
colour  with  ferric  chloride,  and  when  boiled  with  dilute  acids 
by  being  converted  into  a  resinous  body,  saliretin,  C**II^*0^, 
while  oxidizing  agents  convert  it  into  salicylous  and  salicylic 
acids.  Cold  nitric  acid,  sp.  gr.  1*1 6,  oxidizes  salicin,  with  the 
production  of  helicin,  C^^U^^O^,  which  crystallizes  in  white 
needles,  and  is  by  ferments  and  dilute  acids  resolved  into  sugar 
and  salicylic  aldehyd.  If  nitric  acid  of  sp.  gr.  1*09  is  employed, 
salicin  yields  helicoidin^  C^^JI^^O'*,  which  may  be  regarded  as 
a  compound  of  salicin  and  helicin.  {National  Dispensatory. )  For 
a  full  account  of  those  interesting  reactions,  the  reader  is  referred 
to  Watts'  Diet,  of  Chemistry,  Vol.  V.,  p.  147. 

Bidangubin  or  ' '  willow  honey  "  has  been  examined  by  Raby 
(Union  r  harm,  lUj,  1889,  p.  201).  It  affords  about  12  per 
cent,  of  sugar,  estimated  as  glucose,  and  a  considerable  quantity 
of  a  sugar  crystallizing  in  opaque  hard  crystals  like  those  of 
sugar  of  milk.  It  melts  at  150^  to  a  transparent  liquid,  and 
dissolves  in  5*5  parts  of  water  at  15*^  C.  The  formula  is  given 
as  C**II"OV.  This  sugar  evidently  possesses  considerable 
affinity  to  melezitose,  from  which  it  differs,  according  to 
M.  Raby,  in  not  being  efflorescent,  and  in  the  greater  rotatory 
power  of  the  glucose  derived  from  it  by  inversion  over  that 
obtained  from  melezitose.  The  inversion  by  means  of  dilute 
hydrochloric  ucid  also  takes  place  more  rapidly.  He  therefore 
proposes  to  cull  the  new  sugar  hiiknyuebinose. 
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GNETACE^. 
EPHEDRA  VULGARIS,  R<^h. 

Fig. — ReMb.  Ic.  Fl.  Germ.,  t.  539 ;  Berloloii.  Muscell.  xxiii., 
t.  3. 

Hab. — ^Temperate  and  Alpine  Himalaya,  Europe,  W.  and 
Central  Asia,  Japan. 

EPHEDRA  PACHYCLADA,  Bom. 
Hab,— Western  Himalaya,  Afghanistan,  E.  Persia. 

Vernacular. — JS.  vulgaris — Amsania,  Butshur,  Cheva  (PM/y.), 
Khanda,  Khama  {Kuuawar),  Phok  (Sutlej)^  Ma-oh  {Japan), 
JE,  pachyclada — Hum,  Huma  {Pers.,  Bomb,), 

History,  Uses,  &C. — These  two  species  are  hardly 
different ;  E.  pachyclada  is  rather  more  robust  than  E,  vulgaris  and 
more  scabrid.  Of  the  former.  Sir  J.  D.  Hooker  remarks : — 
**I  can  find  no  good  characters  in  the  spikes  and  flowers,  except 
the  more  or  less  margined  bracts."  A  specimen  of  the  Persian 
plant  kindly  furnished  to  one  of  us  by  Mr.  K.  R.  Cama  of  Bom- 
bay, was  identified  at  Kew  as  E.  vulgaris.  Dried  branches  of  the 
Huma  are  still  brought  from  Persia  to  India  for  use  in  Parsi 
ceremonial,and  it  is  considered  to  have  medicinal  properties.  The 
plant  was  used  by  the  ancient  Arians,  and  is  probably  the  same 
as  the  Soma  of  the  Vedas.  Aitchison  {Proc.  Linn,  Soc,  x,,  77) 
notices  the  medicinal  use  of  E,  vulgaris  in  Lahoul,  and  he  and 
Griffith  state  that  the  ashes  of  E,  pachyclada  are  used  as  a  snuff 
and  dye  in  Afghanistan.  Dr.  N.  Nagai  of  Tokio,  Japan  (BerL 
Klin,  JFochenschr,^1887,  706),  first  drew  attention  to  the  fact  that 
E.  vulgaris  contains  an  alkaloid  (ephednne)  which  possesses  the 
property  of  dilating  the  pupil  of  the  eye,  and  which  may  be  used 
in  the  place  of  atropine.  T.  V.  Biektine  (Bolnitch,  Oaz,  Bot' 
kina,  1891,  No.  19,  pp.  473—476)  has  brought  to  notice  the  use 
of  a  decoction  of  the  stems  and  roots  of  E,  vulgaris  as  a  popular 
remedy  for  rheumatism  and  syphilis  in  Russia,  and  of  the  juice 
of  the  berries  in  affections  of  the  respiratory  passages.  After 
III.— 47 
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administering  the  decoction  himself  in  a  number  of  cases  of 
rheumatism,  acute  and  chronic,  he  comes  to  the  conclusion  that 
the  plant  is  especially  valuable  in  acute  muscular  and  articular 
forms  of  the  disease :  the  pain  is  relieved,  the  pulse  becomes  less 
rapid  and  softer,  and  the  respiration  easier.  Within  5  or  6 
days  the  temperature  becomes  normal,  the  swelling  of  the 
joints  disappears,  and  after  about  12  days'  treatment  the  patient 
is  cured.  In  several  cases  marked  diuresis  was  observed  before 
or  about  the  time  that  the  temperature  began  to  decrease ;  the 
drug  was  also  observed  to  improve  the  digestion  and  promote 
the  action  of  the  bowels.  In  chronic  cases  the  action  of  Ephe- 
dra was  less  marked,  and  in  two  cases  of  rheumatic  sciatica  and 
osteo-myelitis  hardly  any  effect  was  produced,  but  it  is  only 
fair  to  remark  that  antipyrine,  salicylate  of  soda,  antifebiine, 
salol,  &c.,  also  failed  to  afford  relief  in  these  two  cases.  The 
decoction  used  by  Dr.  Biektine  was  made  with  3*85  grams  of 
the  drug  to  180  grams  of  water.  Kobert  has  shown  that  0*20 
gram  of  ephedrine  injected  into  the  veins  of  dogs  and  cats 
produces  violent  excitement,  general  convulsions,  exopthalmia 
and  mydriasis.     [Nouveaux  Remedes,  Aug.  8th,  189].) 

Description. — E,  ndgans  IS  a  low-growing,  rigid,  tufted 
shrub,  with  usually  a  gnarled  stem  and  erect  green  branches 
which  are  striate  and  nearly  smooth.  Bracts  connate  to  the 
middle,  not  margined,  eciliato,  rarely  produced  into  minute 
linear  leaves.  Spikelets  i  to  J  inch,  subsessile,  often  whorled ; 
fruiting  with  often  fleshy,  red,  succulent  bracts,  1  to  2  seeded. 
Seeds  bi-convex  or  plano-convex. 

E.  pachyclada  has  the  same  characters,  but  is  usually  more 
scabrid.  Sir  J.  D.  Hooker  remarks: — "I  have  many  specimens 
from  N.-W.  India  that  I  do  not  know  whether  to  refer  to 
vulgaris  or  pachycladn*^  The  twigs  of  these  plants  have  a 
terebinthinate  and  astringent  taste,  and  sections  when  magni- 
fied show  the  tissues  to  be  loaded  with  an  inspissated  red  juice. 

Chemical  composition, — Dr.  N.  Nagai  {Tokio  Chem.  Society^ 
through  Chem.  ZeiL,  1890,  p.  441)  obtained  the  alkaloid 
Ephedrine   from  the  stem    of   Ephedra  vulgaris  (Ma-oh).     Its 
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composition  is  C'^^H'^KO  ;  by  oxidation  the  alkaloid  is  split  into 
benzoic  acid,  monomethylamine  and  oxalic  acid.  Isoephedrine, 
melting  point  114^C.,  is  obtained  by  heating  ephedrine,  melting 
point  30*^0.,  with  hydrochloric  acid  in  a  closed  tube  to  180^0. 
The  constitution  of  ephedrine  is  C^H^CH^  CH  (NHCH^) 
CH^OH,  and  that  of  isoephedrine  is  C^H^CH^C  (OH)  (NH 
CH^)  CH^ 

The  hydrochlorate  of  ephedrine  forms  acicular  crystals  which 
are  freely  soluble  in  water.  Mr.  J.  G.  Prebble  (1889)  found 
the  twigs  of  U,  vulgaris  to  contain  3  per  cent,  of  a  tannin, 
giving  a  whitish  precipitate  with  gelatine  and  acetate  of  lead, 
and  a  greenish  precipitate  with  acetate  of  iron. 


CONIFERiE. 
JUNIPERUS  COMMUNIS,  Lwn, 

Fig.— Jitchard.    Conif.    83,    t.  5;   Reichb.    Ic.  Fl.  Geim., 
t.  535.     Juniper  (Eng.),  Genevrier  (Fr.). 

Hab. — Western  Himalaya,  Persia.     The  fruit. 
Vernacular, — Hab-el-a'ra'r  (Ind.  Bazars), 

History,  Uses,  &C. — A'ra'r  {^^)  is  a  Persian  word  ; 
the  author  of  the  BurhAn  notices  a  popular  belief  that  the 
Juniper  is  the  enemy  of  the  Date  tree,  and  that  the  two  will 
not  grow  together  in  the  same  place.  Abu  Hanifeh  states  on 
the  authority  of  an  Arab  of  the  people  'of  the  Sarah,  who  are 
possessors  of  the  aWa^Vy  that  it  is  the  same  as  the  Abhal  (the 
latter  name  is  applied  in  modern  Arabic  to  the  Jimiper  and 
Savine).  He  adds  that  he  knew  it  in  his  own  coimtry,  and 
afterwards  saw  it  in  the  province  of  Kazween,  cut  for  firewood 
from  the  mountains,  in  the  neighbourhood  of  Ed-Deylem,  and 
that  the  fruit  is  eaten  when  ripe.  J,  communis  is  a  native  of 
Ghreece,  and  must  therefore  have  been  known  to  the  ancient 
Greeks,  but  there  is  much  difficulty  in  identifying  the  two 
species  of  'oyKtvBU  mentioned  by  Dioscorides.     The  fruit  of  some 
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species  of  Juniper  was,  however,  used  by  Hippocrates  in  certain 
disorders  of  the  womb,  and  Dioscorides  mentions  its  diuretic 
properties,  its  use  in  cough  and  pectoral  affections,  and  also 
its  digestive  properties.  The  ashes  of  the  bark  were  also 
applied  locally  in  certain  skin  affections. 

Ibn  Sina  closely  follows  Dioscorides  and  gives  no  additional 
information  concerning  the  plant.  The  several  kinds  of  Juni- 
per growing  on  the  Himalayas  do  not  appear  to  be  used  medi- 
cinally by  the  Hindus,  and  the  berries  sold  in  the  bazaars  by 
Mahometan  druggists  are  all  imported  from  the  west  via 
Bombay. 

In  modern  medicine  Juniper  is  only  used  as  a  diuretic. 

Description. — Juniper-berries  are  nearly  globular,  about 
^  inch  in  diameter,  dark-purplish,  and  covered  with  a  bluish- 
gray  bloom ;  the  short  stalk  at  the  base  contains  one  or  two 
whorls  of  the  small  scales,  and  the  apex  is  marked  by  three 
radiating  furrows,  which  are  surrounded  by  ridges  enclosing  a 
triangular  space.  The  three,  or  by  abortion  one  or  two,  bony 
seeds  are  ovate  in  shape,  triangular  above,  have  six  to  ten  large 
oil-sacs  on  their  surface,  and  are  imbedded  in  a  brownish 
pulp  which  likewise  contains  oil-cells.  ITie  berries  have  an 
aromatic  somewhat  balsamic  odour,  and  a  sweet,  terebinthinate, 
bitterish,  and  slightly  acrid  taste. 

Chemical  composition. — Juniper-berries  were  analysed  by 
Tronmisdorff  (1822),  Nicolet  (1831),  Steer  (1356),  and  Donath 
(1873).  They  contain  from  \  \x>  2\  per  cent,  of  volatile  oil, 
about  -30  per  cent,  of  sugar,  resins  amounting  to  10  per  cent., 
4  of  protein  compounds,  fat,  wax,  formic  and  acetic  acids, 
malates,  and  juniperin,  which  is  light-yellow,  slightly  soluble  in 
water,  freely  so  in  alcohol  and  ether,  and  with  a  golden-yellow 
colour  in  ammonia.  Ritthausen  (1877)  obtained  from  juniper- 
berries,  containing  10'77  per  cent,  of  water,  only  14'36  per  cent, 
of  sugar,  8-77  of  ash,  and  31-60  of  cellulose. 

Oil  of  juniper- berries  is  colourless  or  pale  greenish-yellow, 
limpid,  but  on  exposure  rapidly  thickens  and  turns  yellow,  and 
ultimately  reddish^brown,  at  the  same  time  acquiring  an  acid 
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reaction;  the  fresh-distilled  oil  from  old  juniper-berries  is thick- 
ish  and  light-yellow.  Its  specific  gravity  is  about  'STO,  but 
Taries  between  '85  and  "90;  it  begins  to  boil  at  155^  C.,or,  if 
obtained  from  ripe  berries,  at  205°  C.  (Blanchet),  has  the  peculiar 
odour  of  the  berries  and  a  warm,  aromatic,  somewhat  sweetish 
and  terebinthinate  taste,  shows  a  neutral  reaction  to  test-paper, 
turns  polarized  light  slightly  to  the  left^  and  is  slightly  soluble 
in  alcohol,  forming  with  10  or  12  parts  of  80  per  cent,  alcohol  or 
with  2  or  3  parts  of  oflBcinal  alcohol  a  more  or  less  turbid  solu- 
tion ;  but  it  yields  clear  mixtures  with  carbon  disulphide  in  all 
proportions.  Iodine  dissolves  slowly  in  the  limpid  oil,  but  acts 
move  energetically  upon  the  thickened  oil,  sometimes  producing 
f  almination  ;  sulphuric  acid  colours  it  brown  and  red.  Old  oil 
of  juniper  contains  formic  acid,  from  which  it  may  be  freed  by 
sodium  carbonate  and  rectification. 

The  oil  is  a  mixture  of  hydrocarbons  of  the  general  formula 
Qio  jji6^  which  differ  in  their  boiling-point,  a  portion  boiling  at 
282^0.  It  yields  with  hydrochloric  acid  gas  a  liquid 
compound.     (Stille  and  Mamh, ) 


TAXUS  BACCATA,  Linn. 

Fig.— TTo//.  Tent.  Fl.  Nep.,  t.  57 ;  Gnf.  Ic.  PL  Aaiai.,  376 ; 
Bentl.  atid  Trim.,  U  253.    Yew  {Eng.),  If  {Fr.). 

Hab. — Temperate  Himalaya.     The  leaves. 

Vernacular. — Tfilispatar  (/«rf.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  TaUsa-pattra 
or  Talipattra,  Sanskrit  medical  writers  describe  a  drug  which 
has  carminative,  expectorant,  stomachic,  tonic  and  astringent 
properties,  and  is  useful  in  phthisis,  asthma,  bronchitis,  and 
vesical  catarrh  ;  the  powdered  leaves  are  given  with  the  juice  of 
Adhatoaa  Vasica  (vasaka)  and  honey  in  cough^  asthma,  and 
haemoptysis.  A  confection  called  Talisadya  ckuma  is  prepared 
with  Talispattra,  black  pepper,  long  pepper,    ginger,  bamboo- 


Digitized  by  LjOOQ IC 


b74  COM  FE  RAH. 

manna,   cardamoms,    cinnamon^  and  sugar,  and  is  used  in   the 
abovementioned    diseases.     The   author    of   the    Burhun,  the 
oldest  Persian  Dictionary,  which  contains  a  large   collection  of 
Pahlavi  words,    mentions   the   same  drug   under  the  name  of 
Tdlisfar,  and  states  that  this  name  was  applied  by  the  Greeks  to 
the  leaf  of  the  Indian  Olive,  or,  according  to  some,  to  its  root- 
bark.     Ibn  Sina  speuks  of  it  as  an  Indian  bark,  and  describes 
its  properties  in   the  same  manner   as  the  Sanskrit  writers ;  he 
states  that   Galen   considers  it  to  be   possessed  of  hot  and   cold 
properties  in  equal  proportion,  but  that  others  say  it  is  hot  and 
dry.     Yahia  bin  Isa,  the  author  of  the  Minhdj\  considers  Talisfar 
to  be  the   leaf  of  the   Indian  Olive  ;  Ibn   Baitar  thinks   that  it 
is    Mace.     Haji  Zein-el-attar  identifies  it  with  the  fwicfp  of  the 
Greeks,  and  says  it  is  the  root-bark  of  the  Indian  Olive,  a  bark 
thicker  than  China  cinnamon  and  harder  and  of  a  darker  colour, 
very    astringent  and  slightly  aromatic.      The    author  of   the 
Makhzan-el-Adwiya     mentions   the   drug   in   two  places,    and 
identifies  it   incorrectly   with  the  Zarnab  of  the  Arabs ;  he  also 
appears  to  confound  it  with  Uydroc.oUjle  asiatica.     Speaking  of 
Zarnab,  he  says,  **  it  is  also  called  Rijl-eUjardd  (locust's  foot).    In 
Hindi  it  is  brahini,  barambhiand  sapni,  and  one  kind  of  it  is  called 
Manduparni  and  bara/imi,  and  the  plant  is  called  Talis,  and  the 
leaves,  which  are  the  same  as  Zarnab,  are  called   Tilkpatr.     It 
is  a  plant  with  leaves   broader  than  those  of  Satar-i-ban,  of  a 
yellowish  colour,  and  scented  like  a  citron ;  the  flower  is  yellow, 
and  the  plant  is  less  than  a  cubit  in  height,  with  a  quadrangular 
hollow   stem ;  it  has  a  pungent  taste,  and  retains  its  properties 
four  years.     It  grows  in  the  hills  of  Fars,  and  is  called  Sarv-i" 
Turkistdni;  it  is  also  found  in  Hindustan  and  Bengal.  ♦  ♦  ♦  * 
It  is   hot  and  dry  in  the  second   degree,  and  has  stimulant, 
astringent,  stomachic,  pectoral  and  digestive  properties  similar 
to  cinnamon;  the   fresh  juice  is  intoxicating;  mixed  with  oil  of 
roses  or  violets  and  introduced  into  the  ear  it  cures  cold  headache. 
Substitutes,  double  the  quantity  of  cinnamon,  cubebs,  cassia,  or 

cardamoms,****"  Again,  speaking  of   TAlisfar*    an  article 

% _____^____^^__________^__— ^^^— _^__«_^_______^__^^-^-___— — ^— ^— 

*  Under  this  name  Royle  obtained  the  leaves  of  Rhododendron  lepidotum, 
which  are  highly  aromatic.     {Antiq.  oj  Hind.  Med.,  p.  91.) 
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described  as  one  concerniug  the  identity  of  which  there  is  much 
ditference  of  opinion,  the  author  of  the  Makhzan  says,  ** perhaps 
it  is  the  same  asZarnab,  which  is  called  Talis  in  Iliudi,  and 
which  is  the  narrow  leaf  of  a  tree  of  a  dusty  colour,  external!  j/  and 
internally  fjclloic.*'  If  we  turn  to  the  older  Arabian  writerS;  we 
find  that  we  have  no  reason  to  identify  Zarnab  withTalisapattra; 
they  say  that  it  is  a  certain  perfume  or  certain  sweet-smelling 
tree  (Kumm),  or  a  species  of  sweet-smelling  plant  {Si/ia/i)  ;  it 
consists  of  slender  round  twigs,  between  the  thickness  of  large 
needles  and  of  writing  reeds,  black  inclining  to  yellowness,  not 
having  much  taste  or  odour,  what  odour  it  has,  being  of  a 
fragrant  kind  like  citron.  (Ibn  Cyjna,  Book  II.)  According  to 
the  Turkish  Kamus,  it  is  the  leaf  of  a  sweet-smelling  plant 
called  ^\j^J^j  (locust's  foot).  Sprengel  thought  it  was 
Salix  ^(jyptlaca,  (Confer.  Hist.  rei.  h^rb,,  T.  II.,  p.  270.) 
Zarnab  is  of  the  measure  Jl*»  and  is  a  genuine  Arabic  word. 
A  rajiz  says — 

"  0  with  my  father  thou  shouldst  be  ramomedy  and  thy  mouth, 
that  is  cool  and  sweet,  as  though  Zarnab  were  sprinkled  upon 
it.''     (Sihah,) 

In  the  tradition  of  Umm  Zara,  where  it  is  said 
^JJ  f^J  fi^  '  ->  ^^J  '  <y^  lT*"'  '  "  ^^^  ^^^'  ^®  ^^®  ^^^^  ^^  ^  hare, 
and  the  odour  is  the  odour  of  Zarnab,"  Ibn  el  Athfr,  author  of 
the  Nihnyehy  says  that  it  signifies  saffron  [Mad^'el-kamuft). 
Ainslie  (ii.,  407)  considers  Tnlispatar  to  be  the  leaves  and  twigs 
of  Flacourtia  cataphracta,  Roxb.  Dr.  U.  C.  Dutt,  in  his  Hindu 
Materia  Medica,  states  that  the  T^lispatar  of  the  Calcutta  shops 
consists  of  the  leaves  and  twigs  of  Abies  Webbiana^  Lindl.* 
Dr.  Moidfn  Sheriff  gives  the  name  of  Talishapatri  to  the 
leaves  of  Ginnamomum  Tamala,  Nees.  It  would  appear, 
therefore,  that  it  is  uncertain  at  the  present  time  what 
the  Talisapattra  of  Sanskrit  writers  is,  and  that  in  different 
parts  of  the  country  various  drugs  are  used  as  substitutes 
for  it. 

♦  Webb's  or  purple-coned  fir. 
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All  the  samples  of  the  drug  which  we  have  obtained  from 
Bengal,  Northern,  Western  and  Southern  India  have  consisted 
of  the  leafy  twigs  of  the  3'ew  chopped  in  lengths  of  from  one 
to  two  inches. 

The  yew  was  known  to  the  Greeks  and  Romans  as  a  poisonous 
plant.*  Modem  enquiry  has  shown  that  the  leaves  and  seeds 
are  poisonous,  but  not  the  red  pulp  surrounding  the  latter. 
The  leaves  have,  however,  been  recommended  in  doses  of 
from  1  to  5  grains  in  epilepsy  and  other  spasmodic  aflPections. 
As  an  abortive  they  have  been  often  administered,  and  have 
generally  proved  fatal  to  the  woman,  without  causing  the  expul- 
sion of  the  foBtus.  Moderate  doses  given  to  animals  occasion 
hurried  breathing  and  palpitation  of  the  heai*t,  followed  by 
recovery,  and  larger  doses  produce  a  similar  effect  followed  by 
death  from  syncope.  Very  large  doses  appear  to  produce  death 
by  syncope  without  pain  or  spasm.  According  to  Borcher's 
(1876)  experiments,  taxine  reduces  the  pulse  and  respirations 
and  causes  convulsions,  with  fatal  asphyxia.  (Husemann.) 
After  death  the  evidences  of  gastro-intestinal  inflammation 
have  generally  been  slight,  the  heart  was  usually  empty,  the 
kidneys  strongly  congested,  and  the  blood  less  coagulated  than 
usual.  The  effects  produced  upon  man  by  poisonous  doses  of 
yew  resemble  those  above  mentioned  as  occurring  in  animals: 
after  large  doses  the  nervous  irritation,  exhaustion  and  gastric 
disturbance  may  be  very  trifling,  the  patient  dying  by 
syncope. 

Description. — The  drug  consists  of  the  small  branches 
of  the  tree  with  their  linear-lanceolate,  narrow,  rigid  veinless 
leaves  cut  up  into  short  length  (1  to  2  inches).  The  male 
flowers  are  to  be  found  upon  some  of  the  sprigs,  and  resemble 
those  of  the  common  yew.  The  wood  of  the  larger  stems  is 
that  of  a  yew,  and  not  of  a  pine. 

Chemical  cowpostVton.— Statements  have  been  made  at  differ- 
ent times  as  to  the  presence  in  the  leaves  and  fruit  of  the  yew 
(Ta>xu8  baccata)  of  an  alkaloidal  principle.     In  1876   (Pharm. 
•  Ta(os  and  <r/itXa^.  Dios.  4,  80 ;  Plin.  16,  20. 
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Joum.y  [3],  vii,,  894),  Marm^  described  a  crystalline  alkaloid 
that  he  had  separated  from  the  leaves  and  fruit,  which  he 
named  ^^taxinCy'  and  spoke  of  as  being  poisonous.  It  was 
obtained  by  treating  an  ethereal  extract  of  the  leaves  and 
fruit  with  water  acidulated  with  sulphuric  acid  and  precipitat- 
ing this  solution  with  ammonia.  Messrs.  Hilger  and  Brande 
report  [Berichte,  xxiii.,  464)  that,  working  on  the  leaves  in  the 
same  way,  they  have  separated  an  alkaloid,  which  they  failed 
to  crystallize.  This  taxine  melted  at  82^  C,  and  when  heated 
in  a  ^ass  tube  gave  off  white  fumes  that  condensed  on  the 
colder  parts  of  the  tube  to  oil-like  drops  that  solidified  on 
cooling,  at  the  same  time  a  characteristic  aromatic  odour  was 
evolved.  It  dissolved  in  water  in  traces  only,  freely  in  alcohol 
and  ether,  with  more  difl&culty  in  chloroform,  and  was  insoluble 
in  benzol.  It  was  coloured  intense  purple-red  by  concentrated 
sulphuric  acid  and  intense  red- violet  by  Frohde's  reagent,  £ind 
gave  yellowish  precipitates  with  the  ordinary  alkaloidal 
reagents,  and  white  precipitates,  insoluble  in  excess,  with 
the  fixed  alkalies  and  ammonia.  The  salts  of  taxine  are 
mostly  readily  soluble  in  water,  but  only  the  hydrochloride 
was  obtained  well  crystallized,  and  this  by  passing  a  current 
of  hydrochloric  acid  gas  into  a  solution  of  the  alkaloid  in 
anhydrous  ether.  Analysis  of  taxine  gave  results  correspond- 
ing with  the  formula  C'^H^*0*°N,  and  its  behaviour  with  ethyl 
iodide  indicated  that  it  is  a  nitrile  base.  The  authors  do  not 
seem  to  have  occupied  themselves  with  the  physiological  action 
of  taxine.     {Pharm.  Journ.,  Mar.  29,  1890.) 

Toxicology. — No  cases  of  poisoning  by  this  plant  have  been 
recorded  in  India,  but  considering  its  common  use  as  a  drug 
throughout  the  country,  we  cannot  help  suspecting  that  such 
accidents  must  have  happened,  especially  as  the  native  doctors 
do  not  appear  to  be  aware  of  its  poisonous  properties.  Several 
cases  of  poisoning  by  yew  have  occurred  in  England,  most  of 
which  have  ended  fatally.  The  prominent  symptoms  were 
vomiting  followed  by  narcotism,  with,  in  some  cases,  convulsions 
and  dilated  pupils,  respiration  slowed;  death  usually  by 
fiisphyxia,  due  to  paralysis  of  the  respiratory  muscles. 
HI.— 48 
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PINUS  LONGIFOLIA,  Rojpb, 

Fig.— JRoi/le  IIL,  t.  86,  /.  1 ;  GH/f.   Ic.  PI.  AsiaL,  tt  369, 
370. 

Hab. — Outer  Himalayan  Ranges.     The  turpentine. 

Vernacular, — Saral,  Chir  (Hind.).  The  turpentine,  Ganda- 
biroja  (Ind.  Bazars). 

History,  Uses,  &C. — The  wood,  in  Sanskrit  Sarala, 
and  the  turpentine  Sarala-drava,  are  mentioned  as  medicinal 
in  Sanskrit  works ;  plasters,  ointments,  and  pastiles  for  fumi- 
gations are  directed  to  be  made  from  the  turpentine.  The  latter, 
under  the  name  of  Ganda-biroja,  or,  more  correctly,  Gandah- 
birozah,  is  found  in  all  the  Indian  bazars,  and  appears  to  have  all 
the  properties  of  ordinary  turpentine,  though  differing  from  it 
in  odour.  It  is  chiefly  used  as  a  pectoral  plaster  like  the  pitch 
plaster  of  Europe,  but  it  has  also  a  reputation  in  veterinary 
practice  as  a  remedy  for  mange.  The  Vaids  obtain  from  it  by 
distillation  without  water  a  limpid  sherry ^ coloured  oil  having 
the  peculiar  odour  of  the  drug,  which  they  call  EJianno  oil  in 
the  Deccan;  it  is  in  much  repute  as  a  remedy  for  gleet  or 
long-standing  gonorrhoea. 

Collection. — The  Chir  Pine,  which  is  a  large  tree  of  Afghan- 
istan and  the  North- West  Himalayas,  is  the  chief  soiuxje  of 
this  turpentine.  Atkinson,  who  describes  its  collection  in 
Gurhwal  and  Kumaon,  says  that  it  is  there  called  Birja  and 
Lisha  or  Lassa*  and  that  there  are  two  kinds  collected,  viz., 
the  natural  exudation  and  Bakhar-birjayf  which  is  obtained  by 
making  incisions  in  the  sap-wood.  The  yield  of  a  tree  thus 
treated  is  said  to  be  from  10  to  20  lbs.  the  first  year,  and  about 
one-third  the  quantity  the  second  year,  after  which  the  tree 
either  dies  or  is  blown  down.     (Atkinson,  Brandts.) 

*  ?^THr  1^*  mi^-  I4ftha;  any  viscous  exudation  of  plants. 
t  m^r^,  ^mr,  or  ^mx  ^^  enclosure,  bouse,  chamber.     An  allusion  to 
the  small  chamber  cut  in  the  tree  to  receive  the  turpentiue. 
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Description. — Gandah-birozah  is  a  dirty-white  opaque 
substance,  of  soft  and  sticky  consistence,  having  a  strong  and 
peculiar  odour,  more  aromatic  than  that  of  common  turpentine  ; 
the  leaves  of  some  tree,  which  have  evidently  been  used  in 
collecting  the  turpentine,  are  usually  found  mixed  with  it  in 
considerable  quantity. 

Chemical  composition. — 56  lbs.  of  the  crude  drug  distilled 
with  water  yielded  8  lbs.  of  a  colourless  limpid  oil,  having  the 
pec'iliar  odour  of  Gandah-birozah.  The  resin  remaining  in  the 
still  was  of  a  dull  brown  colour ;  after  straining  to  remove 
impurities  it  was  stirred  with  a  small  quantity  of  boiling  water 
until  hard,  and  afforded  a  very  fair  substitute  for  Burgundy 
Pitch,  weighing  43  lbs. 

The  oil,  according  to  Lyon,  has  a  specific  gravity  of  '875  at 
82**  F. ;  it  commences  to  boil  at  about  310°  F.,  and  is  dextro- 
rotatory. 

Pinus  Khasyana,  the  Khasya  Pine  of  Assam,  yields  a 
fine  quality  of  turpentine.  A  full-grown  tree  gives  as  much  as 
68  lbs.  of  crude  resin  a  year.  The  oil  is  very  pure,  and  Dr. 
Armstrong  in  1881,  reported  that  it  had  the  greatest  amount 
of  action  on  polarized  light  of  any  coniferous  oil  of  turpentine 
he  had  examined. 

Pinus  Gerardiana,  Wall    Lamb.  Pin.  Ed.  3,  ^.  79; 

Moyle  III.  353,  t  85,  /.  2;  Ckghorn  Pines  of  N.-W.  ffimal.,  t.  4^ 
a  native  of  Afghanistan  and  Persia,  yields  the  pine-nuts  which 
are  sold  in  the  Indian  bazars  under  the  name  of  Chilghozeh,  and 
are  described  in  Mohometan  medical  works  under  the  Arabic- 
name  of  Hah-el'Sanauhar-el-kibdr.  In  Persia  the  tree  is  called 
8ii8  (cr^r*)  and  in  Afghanistan  Chil  and  Zan^hozeh.  Aitchison 
{N'otes  on  Prod,  of  W.  AfyhaniHtan  and  N.-E.  Persia,  p.  152) 
states  that  the  seeds  are  one  of  the  great  trade  products, 
exported  from  the  district  of  Kost  and  the  Kuram  Valley  to 
India ;  they  have  stimulating  properties,  and  are  considered 
useful  in  chronic  rheumatic  affections,  and  as  an  aphrodisiac. 
They  are  usually  administered  pounded  with  honey,  in  the  form 
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of  a  confection;  they  are  of  a  brown  colour,  about  one 
inch  in  length,  and  have  an  oleaginous  and  terebinthinate 
flavour. 

Church,  "Food  Grains  of  India,''  found  the  percentage 
composition  of  the  seeds  to  be  Water  8*7,  Albuminoids  18*6, 
Starch  225,  Oil  61*3,  Fibre  0-9,  and  Ash  30. 

CEDRUS   LIBANI,  Barrel  rar.  Deodara. 

Fig.— Hook./.  Nat  Hist.  Ret.  ii.,  t  1-3;  Forbes,  Pimt. 
Wob.,  t  48,  49;  Griff.  le.  PL  Asiat,  t  364. 

Hab. — N.-W.  Himalaya.     The  wood. 
Vernacular. — Deod4r-ki-lakri  (Ind,  Bazars). 

History,  Uses,  &C, — This  tree,  in  Sanskrit  Devadini, 
Suradfiru,  Suradruma  ''tree  of  the  gods,"  yields  the  Bhadra- 
kashtha  ** auspicious  wood,"  Sneha-viddha  "impregnated  with 
oil,"  which  is  used  as  a  carminative,  diaphoretic,  and  diuretic  by 
the  Hindu  physicians  in  fever,  flatulence,  inflammation,  dropsy, 
urinary  diseases,  &c.  It  is  chiefly  used  in  combination  with 
other  medicines,  as  in  the  following  diuretic  mixture: — Take  of 
Devaddru  wood,  root  of  Moringa  pterygosperma  (Sigru),  and 
Achyrantes  aspera  (Apamarga),  one  drachm  each  and  reduce  to  a 
paste  with  cow's  urine.  To  be  given  in  ascites.  (Chakradatta.) 
The  wood  is  also  ground  to  a  paste  with  water  and  applied  to  the 
temples  to  relieve  headache.  A  tar  (Kilan-ka-tel)  made  by 
destructive  distillation  of  the  wood  is  a  favourite  remedy  for 
skin  diseases  in  Northern  India;  it  is  given  internally  in  doses 
of  about  one  drachm,  and  also  applied  locally.  From  the 
Sanskrit  name  Devad&ru  of  this  wood,  it  must  not  be  confounded 
with  the  wood  of  Eryihroxyhn  monogynum^  known  in  Tamil  as 
Devadarum,  and  which,  on  account  of  its  odour,  is  called  "Bastard 
Sandal."  G.  libant  is  the  Deoddr  of  Ibn  Sina,  who  states  that 
it  is  called  Saniibar-el^hindi,  and  is  useful  in  rheumatism,  piles, 
palsy,  epilepsy,  gravel  in  the  kidneys  or  bladder  and  prolapsus 
anu     H6ji    Zein-el-Att6r    states    that    its  juice    is   used  in 
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Harrdn  (Afghanistan)  to  tan  leather  (he  doubtless  alludes  to  the 
tar  which  is  used  in  the  Punjab  to  dress  the  inflated  skins  used 
for  crossing  rivers). 

Description. — The  wood  sold  in  the  bazars  is  of  a  light 
yellowish-brown  colour,  very  heavy,  and  in  thin  sections  trans- 
lucent, owing  to  the  large  proportion  of  turpentine  contained  in 
it.     It  has  an  agreeable  terebinthinate  odour. 

Preparation  of  the  tar, — First,  an  earthen  vessel  {g/iara),  with 
a  wide  mouth,  and  capable  of  containing  about  4  seers,  is  sunk 
in  the  ground.  Next,  a  large  gltara  of  about  32  seers^  capacity 
i ft  taken,  and  three  small  holes  are  drilled  in  its  underside; 
it  is  then  filled  with  scraps  of  the  wood,  and  over  its  mouth 
another  smaller  jar  is  placed,  and  kept  there  by  a  luting  of 
clay;  and  then  both  the  jars  are  smeared  over  with  a  coating 
of  clay.  These  two  jars  thus  stuck  together  are  next  set  on  the 
mouth  of  the  receiver  sunk  into  the  ground,  and  the  joint  is 
made  tight  by  clay.  Firewood  is  now  heaped  round  the 
apparatus  and  lighted,  and  kept  burning  from  four  to  eight 
hours.  The  jars  are  then  separated  and  the  tar  removed. 
One  seer  (2  pounds)  of  wood  yields  about  2*6  chittaks  (5i 
ounces)  of  tar.     (Baden- PoiceU^  Punjab  Prod,) 

Chemical  composition. — An  alcoholic  extract  of  the  wood  was 
spontaneously  evaporated  to  dryness  by  exposure  to  air,  and  the 
extract  agitated  with  petroleum  ether,  and  the  insoluble  residue 
treated  with  caustic  soda  and  agitated  with  ether 

The  petroleum  ether  extract  on  spontaneous  evaporation  left 
a  transparent,  pale  yellow  varni»h-like  residue,  with  a  very 
fragrant  terebinthinate  odour,  which  became  hard  on  exposure 
in  thin  layers,  but  preserved  a  perfect  transparency.  This 
extract  was  treated  with  aqueous  caustic  potash  and  agitated 
with  ether.  The  mixture  after  standing  separated  into  three 
layers.  The  lowest  stratum  was  of  a  reddish  yellow  colour,  the 
middle  darker  in  colour,  and  the  small  amount  which  floated 
above  the  ether  of  a  bright  light  yellow  tint.  The  ethereal 
layer  on  spontaneous  evaporation,  left  a  satiny  mass  of  fragrant 
odour,  which,  on  microscopic  examination,  consisted  of  interlaced 
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needles  and  narrow  plates.  On  ignition  an  alkaline  ash 
was  left.  In  sulphuric  acid  it  dissolved  with  a  yellow  colour, 
no  change  being  induced  by  the  addition  of  nitric  acid  to  the 
solution  or  hydrochloric  acid  and  phenol.  In  order  to  obtain 
this  resin  acid  in  a  free  state,  an  ethereal  solution  of  the  potash 
salt  was  agitated  with  dilute  sulphuric  acid.  On  spontaneous 
evaporation  of  the  ether,  the  acid  was  left  as  a  transparent 
varnish. 

The  middle  layer  mentioned  above  appeared  to  consist  of  a 
concentrated  solution  of  the  potash  salt  of  the  resin  acid ;  the 
potash  salt  not  being  very  readily  soluble  in  ether.  The 
aqueous  stratum  wa«  treated  with  sulphuric  acid  and  agitated 
with  ether,  the  ethereal  extract  was  yellow,  and  had  a  slight 
odour  not  unlike  that  of  valeric  acid. 

That  portion  of  the  original  alcoholic  extract  insoluble  in 
petroleum  ether,  was  now  agitated  with  ether  and  aqueous 
potash.  The  ether  left  on  spontaneous  evaporation  a  transparent 
yellow  extract,  insoluble  in  water ;  soluble  in  alcohol  with 
neutral  reaction,  and  possessing  a  marked  bittor  taste.  Sulphuric 
acid  coloured  the  extract  a  bistre-red.  The  potash  solution  was 
mixed  with  sulphuric  acid  and  agitated  with  ether ;  during 
agitation  dark  reddish  flocks  separated,  which  were  insoluble  in 
ether  even  after  prolonged  agitation.  The  ethereal  solution 
left  a  yellow  transparent  residue.  In  alcohol  the  extract  was 
soluble  with  bitter  taste  and  acid  reaction.  In  concentrated 
sulphuric  acid  it  dissolved  with  a  dark-red  colour,  the  addition 
of  concentrated  hydrochloric  acid  afforded  a  colour  of  crushed 
strawberries,  which  became  of  a  reddish  violet  on  the  addition 
of  phenol.  In  aqueous  potash  the  extract  dissolved  \i:ith  a  bright 
yellow  coloration.  Ferric  chloride  added  to  an  alcoholic  solu- 
tion gave  a  dirty  brown  coloration.  The  flocks  insoluble  in 
ether  were  of  a  reddish- brown  colour,  brittle  when  dry,  without 
bitterness  in  an  alcoholic  solution,  acid  in  reaction,  and  affording 
similar  reactions  with  sulphuric  and  hydrochloric  acids  and 
phenol,  and  ferric  chloride  and  caustic  potash,  to  the  resin 
soluble  in  ether. 
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CYCADACEiE. 
CYCAS  CIRCINALIS,  Linn. 

"Fig.— Richard,  Conif.,  t.  24—26;  Bot.  Mag.^  t.  2826  and 
2827;  Uheede,  IIorL  Mai.  Hi.,  9,  t.  13—21. 

Hab. — Malabar  Coast,  Dry  Hills  in  W.  Madras.  Male 
bracts  and  flour. 

Vernacular. — Jungli-madan-mast-ka-phul  (Hind.),  Madana- 
kama-pu,  Kaniappu,  Chanang  kay  [Tarn.),  Rinbadam,  Todda- 
pana    Eenthu  kay  {MaL),  Malabo ri-supari  (Mar,), 

History,  Uses,  &C* — The  male  bracts  of  this  tree  are 
used  in  Southern  India  as  a  narcotic,  and  are  considered  to  be 
similar  in  medicinal  action  to  the  flowers  of  Stereoapcrmum  sua- 
veol^na.  Both  drugs  are  termed  Madana-karaa-pu  or  flowers  of 
Kama,  and  are  said  to  contain  a  property  that  intoxicates 
insects  that  rest  upon  them.  The  bracts  are  powdered  up  with 
other  substances  and  made  into  a  confection  as  an  aphrodisiac. 
Flour  is  made  from  this  tree  both  from  the  stem  and  the  nuts. 
In  Malabar  the  nuts  are  collected  and  dried  for  a  month  in  the 
sun,  beaten  in  a  mortar,  and  the  kernels  form  a  flour  which 
is  called  Indum  Podi.  It  is  reckoned  superior  to  the  floui:  of 
Caryota,  but  inferior  to  rice,  and  is  only  eaten  by  the  hill-tribes, 
and  by  the  poorer  classes,  who,  from  July  to  September,  when 
rice  is  scarce,  are  in  danger  of  perishing.  It  ha«?  often  been 
confounded  with  true  sago.  Rheede  states  that  the  fruit 
bearing  cone  reduced  to  a  poultice  and  applied  to  the  loins 
removes  nephritic  pains. 

Description. — The  bracts  as  sold  in  the  bazar  are  of  the 
shape  of  a  spear  head,  two  inches  long  by  half  an  inch  broad, 
clothed  at  the  back  with  much  fulvous  down.  A  subulate 
incurved  point  rises  from  the  exterior  upper  angle  of  each  of 
the  scales.  When  the  strobile  first  appears,  they  are  closely 
pressed  together  like  the  germs  in  the  pineapple,  but  as  it 
lengthens  by  age,  they  become  detached  from  each  other. 
Filaments  none ;  the  anthers  entirely  covering  the  under  surface 
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of  the  scales,  one-celled,  two-valved,  opening  round  the  apex 
on  discharging  the  pollen.  The  starch  of  the  pith  resembles 
that  of  sago  under  the  microscope. 

Chemical  composition. — The  bracts  or  scales  contain^  in  a 
dried  state,  much  albuminous  and  mucilaginous  matter  soluble 
in  water,  but  no  alkaloid  or  other  principle  that  would  account 
for  its  reputed  narcotic  action. 


ORCfllDEiE, 

ORCHIS  LATIFOLIA,  Linn. 

Fig.— F/.  Br.  924;  Engl  Bot.  33.,  ^  2308;  IteCchb.  Fl. 

Germ,  xiii,,  t.  50.     Marsh  Palmate  Orchis  (Eng.). 

Hab, — Persia,  Afghanistan,  Nepal,  Cashmere,  and  Europe. 

ORCHIS  LAXIFLORA,  Lam. 

Fig, — ?  Boiss,  Fl  Orient.  t\,  p.  71. 

JJg^b^ — Persia  and  Afghanistan.     The  tubers. 

Vernacular,— Siilah-misri,  Salap-misri  (Hind,),  Shala-mishiri 
{Tarn.),  SSla-misiri  {Tel),  SdLi-mishri  (Mai),  Chdle-michhri 
{Beng,),  Salama-misri  (Mar.,  Ouz.). 

History,  Uses,  &C. — Theophrastus  (P.  H.  ix.,  19),  and 
Dioscorides  (iii.,  132,  133,  134,  135),  mention  several  tuberous 
roots  which  were  used  by  the  Greeks  under  the  names  of  Orchis 
or  Serapias  and  Satyrion.  It  is  not  known  exactly  what  all  of 
these  were,  but  it  is  certain  that  some  of  them  were  the  tubers 
of  different  species  of  Orchis.  Op^tf  is  described  by  the  ancients 
as  having  a  twofold  root,  formed  of  tuberosities  which  resemble 
the  testes  in  appearance.  The  larger  of  these  tuberosities,  or, 
as  some  say,  the  harder  of  the  two,  taken  in  water,  was  thought 
to  be  provocative  of  lust ;  while  the  smaller,  or,  according  to 
some,  the  softer  one,  taken  in  goat's  milk,  was  considered  to  be 
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intapkrodmac.  The  tubers  were  also  used  as  a  remedy  for 
ulcerations  of  the  mouth  and  pituitous  discharges  from  the 
chest,  and  were  taken  in  wine  as  an  astringent. 

Mahometan  physicians  describe  Orchis  tubers  under  the  name 
of  Khusyu-uth-thalab  (or  salab),  **  foxes'  testicles,^'  and  state  that 
Ihe  odour  of  them,  when  fresh,  resembles  that  of  semen  hominisy 
and  that  they  have  an  aphrodisiac  effect  if  clasped  in  the  hand. 
The  dried  tubers  have  a  great  reputation  in  the  East  as  a  nervine 
tonic  and  restorative,  and  are  much  prescribed  in  paralytic 
affections.  It  was  formerly  supposed  that  Oriental  Salop  was 
obtained  from  certain  species  of  Eulophia,  but  the  tubers  of 
these  plants  have  no  resemblance  to  the  commercial  article,  and 
Aitchison  has  now  established  the  fact  that  the  two  plants 
placed  at  the  head  of  this  article  yield  the  bulk  of  the  Persian 
salep.  Eulophia  campestrisy  Wall.,  is,  however,  used  locally  in 
Northern  India  as  a  substitute  for  salep. 

In  Southern  India  the  tubers  of  several  species  of  Habenaria 
and  Orchis  are  collected  by  people  in  the  hilly  districts  and 
Bold  locally  as  salep,  but  they  are  usually  small  and  variable 
in  appearance. 

Salep  is  now  regarded  in  Europe  as  very  nutritious;  it  tends 
to  confine  the  bowels,  and  is,  therefore,  a  useful  article  of  diet 
for  those  who  suffer  from  diarrhoea. 

The  mucilage  is  prepared  by  first  macerating  powdered  salep 
in  cold  water,  and  gradually  adding  boiling  water,  with  stirrings 
in  the  proportion  of  5  grains  of  salep  to  the  ounce.  Instead 
of  water,  milk  or  some  animal  broth  may  be  used.  Salep 
jelly  may  be  made  as  follows :  Rub  60  grains  of  powdered 
salep  with  water  in  a  mortar  until  it  has  swollen  to  four  times 
its  original  bulk;  then  add  gradually,  and  with  constant 
stirring,  16  ounces  of  boiling  water,  and  boil  down  to  8  ounces, 

Aiiislie  states  that  salep  has  the  property  of  depriving  salt- 
water of  its  salt  taste. 

Description. — Oriental  salep  is  of  two  kinds,  palmate 
and  ovoid ;  the  former,  which  was  once  known  in  Europe  as 
£adix  palma  Chmti,  is  very  highly  esteemed  by  the  Persiansi 
IIL— 49 
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especially  if  of  large  size.  The  ovoid  tubers  are  from  1  to  l|f 
inches  in  length,  and,  if  of  good  qifality,  have  a  creamy  white 
colour,  or  are  somewhat  translucent  and  of  a  homy  texture. 
They  have  hardly  any  odour  and  an  insipid  mucilaginous  taste. 
The  tubers  should  be  plump  and  not  wrinkled.  When  magni- 
fiedy  the  bulk  of  the  tuber  is  seen  to  consist  of  a  parenchyme, 
the  cells  of  which  contain  either  mucilage,  or  starch  altered  by 
heat ;  it  is  traversed  by  small  fibro- vascular  bundles. 

Chemical  compositiofu — The  most  important  constituent  of 
salep  is  a  sort  of  mucilage,  the  proportion  of  which,  according  to 
Dragendorff  (1865),  amounts  to  48  per  cent. ;  but  it  is,  doubtless, 
subject  to  great  variation.  3^ep  yields  this  mucilage  to  cold 
water,  forming  a  solution  which  is  turned  blue  by  iodine,  and 
mixes  clearly  with  neutral  acetate  of  lead  Uke  gum  arabic.  On 
addition  of  ammonia,  an  abundant  precipitate  is  formed.  Muci* 
lage  of  salep  precipitated  by  alcohol  and  then  dried,  is  coloured 
violet  or  blue,  if  moistened  with  a  solution  of  iodine  in  iodide 
of  potassium.  The  dry  mucilage  is  readily  soluble  in  ammo* 
niacal  solution  of  oxide  of  copper  ;  when  boiled  with  nitric  acid, 
oxalic,  but  not  mucic,  acid  is  produced.  In  these  two  re'^pects, 
the  mucilage  of  salep  agrees  with  cellulose,  rather  than  with 
gum  arabic.  In  the  large  oells  in  which  it  is  centred,  it  does 
not  exhibit  any  stratification,  so  that  its  formation  does  not 
appear  due  to  a  metamorphosis  of  the  cell- wall  itself.  Mucilage 
of  salep  contains  some  nitrogen  and  inorganic  matter,  of  which  it 
is  with  difficulty  deprived  by  repeated  precipitation  by  alcohol. 

It  is  to  the  mucilage  just  described  that  salep  chiefly  owes 
its  power  of  forming  with  even  40  parts  of  water  a  thick  jelly, 
which  becomes  still  thicker  on  addition  of  magnesia  or  borax. 
The  starch,  however,  assists  in  the  formation  of  this  jelly ;  yet 
its  amount  is  very  small,  or  even  nil  in  the  tuber  bearing  the 
flowering  stem,  whereas  the  young  lateral  tuber  abounds  in  it. 
The  starch  so  deposited  is  evidently  consimied  in  the  subsequent 
period  of  vegetation,  thus  explaining  the  fact  that  tubers  are 
found  the  decoction  of  which  is  not  rendered  blue  by  iodine. 
Salep  contains  also  sugar  and  albumin,  and,  when  fresh,  a  trace 
of  volatile  oil.     Dried  at  110*^  C,  it  jdelds  2  per  cent,  of  ash, 
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consisting  cMefiy  of  phosphates  and  chlorides  of  potassinm  and 
calcium.  (Phaf*maoographia.)  Gkms  and  ToUens-  have  tested 
the  oxidation  products^  and  in  Annaies,  249,  245  {J,  Chem.  Soc., 
May  1889),  they  report  :  ^'  On  oxidation  salep  yields  saccharic 
acid,  but  no  mucic  acid.  No  furfuratdehyde  is  obtained  by 
distilling  salep  syrup  with  dilute  acids.  With  phenylhydrazine 
and  sodium  acetate  it  forma  a  precipitate  which  can  be  sepa- 
rated by  crystallization  from  the  phenylhydrazine  compounds  of 
dextrose  and  mannose^  results  which  show  that  the  syrup  con- 
tains dextrose  and  mannose,  but  neither  galactose  nor  arabinose." 

Commerce. — In  Eastern  markets  salep  is  classed  as  palmate 
and  non-palmate.  The  former  kind  only  appears  in  small 
quantities,  and  is  much  more  highly  valued  than  the  latter ;  in 
Persia  it  is  called  Pat^feh-i'sdlab,  or  "  hand  salab,"  a  name  which 
is  corrupted  into  Pur^&bi  in  India.  The  ordinary  salep  of 
commerce  is  known  as  Abmhaheri  or  lasanit^a,  ''^gariio-like  " ;  it 
sells  at  Us.  80  to  35  per  maund  of  41  lbs.,  according  to  quaKty, 
whilst  the  palmate  variety  fetches  fancy  prices ;  if  very  fine 
and  white>  from  5  to  10  rupees  per  lb.  may  be  asked  for  it. 

The  salep  of  Madras  is  largely  supplied  from  the  NUgiris, 
where  it  is  collected  by  the  Todas  and  other  hill  tribes.  The 
tubers  are  boiled  in  water,  and  then  dried  in  the  sun  until  quite 
hardy  and  are  sent  into  the  market  in  coarse  bags  containing 
five  maunds.  *  In  Ootacamund  this  salep  sells  for  Es.  5  to  Bs.  & 
a  maund  of  25  lbs.,  and  in  Madras  it  realizes  about  twice  the 
price.  Mahomedans  all  over  Southern  India  use  this  salep  for 
making  conjees  and  the  sweetmeat  huhca. 

Imitation  salep  is  largely  manufactured  in  India;  it  is  known 
as  Banawati  salab  or  salami  and  is  said  to  be  made  of  poimded 
potatoes  and  gum.. 

EULOPHIA  VIRENS,  Br. 

Fig. — Bot.  Reg.,  t^  673;  Wight  Ic,  t.  913;  Bot.  Mag.,. 
i.  5579 ;  Boxb.  Cor.  PL  %.,  i.  38 ;  Rheede,  Hiyrt.  Mai.  xiL,  U.  25,, 
26. 

Hab.^-Bengal  and  Deccan  Peninsula.. 


Digitized  by  LjOOQ IC 


S88  ORCEWEJE. 

EULOPHIA  CAMPESTRIS,  Wall. 

Hab. — Plaina  of  India,  Punjab,  Oudh,  Bengal,  and 
Deccan. 

EULOPHIA  NUDA,  Lindl. 

^{g.— Wight  Ic.yt,  1690;  Rheede,  Hori.  Mai.  xii.,  t  26? 

Hab. — Tr(^ical  Himalaya  and  Deccan  Peninsula.  The 
tubers. 

Vernacular, —  Man-kand,  Amber-kand,  Bhui-kakali  {Mar,)^ 
Katou-kaida-maravara,  Eatou-tbeka-maravara  (MaL),  Budbar, 
(Beng.),  Goruma  (Hind.). 

History,  Uses,  &C. — The  tubers  of  these  plants  are 
used  indiscriminately  by  the  natives.  The  vernacular  name  Man- 
hand  is  derived  from  the  Sanskrit  Manyay  which  signifies  "  the 
neck/'  and  the  plant  is  so  named  from  a  supposed  resemblance 
between  its  tubers  and  scrofulous  glands  in  the  neck ;  Mdn  ( j?rX 
the  Marathi  form  of  the  word,  is  also  applied  to  the  scrofulous 
disease  in  the  neck.  The  tubers  are  applied  externally  and 
given  internally  to  remove  the  disease.  They  are  also  adminis^ 
tered  internally  to  those  sufEering  from  intestinal  worms. 
Hheede  says  of  E.  virena : — "Succus  radicis  si  supra  arborem 
Kansjira  inveniatur  amarus  est,  alvum  laxat,  bilem  promovet. 
Succus  bulbi  et  f  oliorum  omnem  adustionem  ex  pulvere  pjnio, 
oleo  ferventi,  vel  igne  causatam,  cum  sanguine  canino  mixtus> 
tollit.  Pulvis  venenum,  sive  externum  sive  internum  expellit 
Si  supra  arborem  Java,  vermes  intestinorum  enecat,  febri 
resistit,  ventriculum  ccwrroborat,  flatus  dissipit.  Succus  cum  came 
totius  plantoB  in  formam  cataplasmatis  redactus  apostemata 
emollit,  et,  sine  dolore,  ad  maturitatem  producit.*'  Roxburgh 
describes  E.  viretis  imder  the  name  of  Limodorum  virens,  but 
does  not  notice  its  medicinal  uses.  Aitchison  {Notes  on  Pro- 
ducts  of  W.  Afghanistan  and  N.  E.  Persia,  p.  68)  says : — "  JF.  cam- 
pest  r  is  is  by  no  means  rare  in  the  Punjab,  Baluchistan,  and 
Afghanistan.  Its  tubers  are  collected  in  the  Punjab,  and  make 
up  the  ordinary  Salop  of  Lahore,  When  the  present  railway 
bridge  was  being  constructed  over  the  Chenab,  at  Wazirabad^ 
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some  of' the  islands  over  which  the  bridge  was  built  were  one 
season  covered  with  this  Orchis,  specimens  of  which  were  sent 
to  me  by  Captain  Clerk,  and  which  are  now  in  the  Herbarium 
at  Kew."  A  parcel  of  the  tubers  of  E,  campestris  was  sent  to 
one  of  us  from  the  Native  State  of  Sirohi,  with  the  object  of 
ascertaining  their  commercial  value  if  collected  as  Salep ;  they 
were  similar  in  form  to  those  of  E.  nuda,  but  smaller,  and  bore 
no  resemblance  to  the  commercial  article. 

Description. — The  tubers  of  E.  virens  are  conico-obpyri- 
form,  surroimded  with  circular  marks  showing  the  insertions  of 
old  leaves  ;  if  they  have  been  exposed  to  the  air,  as  is  often  the 
case  with  the  upper  portion  of  the  tuber,  they  are  of  a  greenish 
colour,  when  not  so  exposed  of  a  yellowish  white.  In  the  fresh 
state  many  fleshy  fibres  issue  from  the  lower  portion  of  the 
tuber.  E,  nuda  has  larger  tubers,  often  much  flattened,  in 
structure  and  colour  they  resemble  those  of  E»  viremy  the  leaves 
are  larger,  and  the  flowers  often  purple,  though  in  some 
specimens  they  are  green  like  those  of  E.  virens.  The  tubers 
of  E.  campestris  are  of  a  similar  character.  Under  the  micros- 
cope the  gum  cells  are  seen,  and  the  exterior  cells  contain 
bundles  of  raphides.  The  small  tubers  exhibit  starch  granides, 
but  in  large  tubers  these  are  entirely  absent. 

Chemical  composition. — The  fresh  tubers  contain  a  largo 
quantity  of  dear  white  mucilage,  which  is  not  precipitated  by 
ferric  chloride  or  neutral  acetate  of  lead,  but  is  precipitated  by 
basic  acetate  of  lead,  and  alcohol.  The  mucilage,  unlike  that  of 
salep,  is  not  coloured  violet  by  iodine  solution.  Nitric  acid 
forms  no  mucic  acid  when  allowed  to  act  upon  the  gtun.  The 
ash  of  the  dried  tubers  amoimted  to  3*6  per  cent. 

DENDROBIUM  MACRAEI,  Lindl. 
Fig.- — Xen.  Orchid,  ii,^  ^,118. 

Hab. — Sikkim,Khasia  Mts.,  The  Concan,  and  Nilgiri  Hills. 
The  plant. 

Vernamlar. — Jivanti,  Jiba-sag  (Sind,),  Jibai,  Jibanti  (Beng,\ 
Jivanti  (Jfor.,  G4**.). 
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History,  Uses,  &C. — This  plant  is  the  Jivanti  of  San- 
Bkrit  writers.  In  the  Nighant^s  it  bears  the  synonyms  of  Jivani, 
Jiva  **  life-giving/*  Jivaniyfi  "supporting  life/*  Jiva-sreshtha, 
Sfika-sreshtha  "best  of  herbs,"  and  Yasas-vini  ** renowned/* 
It  is  also  spoken  of  as  Jiva-bhadraand  Mangalya  "auspicious," 
and  is  described  as  cold,  mucilaginous,  light,  strengthening,  and 
tridoaha-ghna,  i.e.,  a  remedy  for  the  disorder  of  the  three  humors 
of  the  body,  bile,  blood  and  phlegm,  known  to  Hindu  physicians 
as  tridosha.  The  whole  plant  is  used  in  decoction  along  with 
other  drugs  supposed  to  have  similar  properties ;  it  must  not  be 
confounded  with  Jivaka,  one  of  the  Ashtavarga,  which  is  a  drug 
imknown  to  the  modem  Hindus.  D.  Macraei  does  not  appear 
to  have  been  noticed  by  any  of  the  European  writers  upon 
Indian  Materia  Medica. 

Description. — A  much-branched  plant,  often  found  on 
Jambul  trees ;  stems  long  and  pendulous,  knotty,  and  with  many 
oblong  pseudo -bulbs;  leaf  one,  terminal,  shortly  oblong,  on  the 
terminating  pseudo-bulb,  four  to  eight  inches  long,  sessile ; 
flowers  white,  side  lobes  of  lip  sprinkled  with  red,  solitary  at 
the  base  of  the  leaf,  one  in  front  and  one  behind;  middle  lobe 
of  the  lip  much  dilated,  and  the  disk  with  two  longitudinal 
fleshy  crests.  This  plant  has  from  its  coloration  been  weU 
jXBiJoajdd  pardalinum  or  panther-like  by  Reichberg. 

Chemical  composition,'^  The  alcohoUc  extract  of  the  dried  roota 
and  stems  was  mixed  with  water  acidulated  with  sulphuric  acid 
and  agitated  with  petroleum  ether,  ether,  and  then  rendered 
alkaline  and  reagitated  with  ether.  The  petroleum  ether 
extract  had  an  aromatic  odour,  and  was  of  a  yellow  colour  and 
soft  consistence.  In  cold  absolute  alcohol  the  greater  jmrt 
dissolved  with  acid  reaction;  the  insoluble  residue  was  white» 
and  had  the-  characters  of  a  wax.  Diiring  agitation  with 
petroleum  ether,  chocolate  flocks  separated. 

The  acid  ether  extract  formed  a  waxy,  transparent  red 
varnish,  which  repelled  water,  and  was  insoluble  in  it.  In 
absolute  alcohol  the  extract  dissolved  with  strong  acid  reaction. 
The  extract  was  treated  with  caustic  soda  and  agitated  with 
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^her.  The  ether  extract  formed  a  yellow  varnish  indistinctly 
crystalline  in  places.  By  the  action  of  acidulated  water  traces 
t>f  an  alkaloid  were  separated.  The  extract  when  acted  upon 
by  cold  absolute  alcohol  afforded  a  bright  yellow  solution  with- 
out bitter  taste  ^  the  portion  of  the  extract  insoluble  in  cold 
idcohol  was  white,  by  heating  with  alcohol  it  dissolved,  and  on 
cooling  white  woolly  flocks  separated,  which  on  microscopic 
examination  presented  the  appearance  of  interlaced  hair*like 
masses.  The  amount  of  this  principle  wets  very  email  and  its 
nature  could  not  be  determined.  The  alkaline  solution  of  the 
original  ether  extract  was  acidulated  and  reagitated  with  ether^ 
which  left  on  separation  a  red  transparent  waxy  varnish) 
insoluble  in  water,  easily  soluble  in  cold  absolute  alcohol  with 
strong  acid  reaction  and  bitter  taste.  This  principle  had  the 
properties  of  a  resin  acid,  and  we  propose  terming  it  fi  Jibanfie 
€icid.  The  alkaline  ether  extract  contained  traces  of  a  white 
alkaloid  without  bitterness,  crystallizable  from  ether,  and 
giving  a  faint  yellow  coloration  with  Frohde's  reagent  in  the 
cold,  deepening  slightly  on  warming  ;  no  reaction  with  nitric 
acid.  We  provisionally  call  this  alkaloid  Jibantine.  This 
alkaloid  appeared  similar  to  the  one  contained  in  the  acid 
ether  extract. 

The  chooolate-coloured  flakes  referred  to  as  having  separated 
on  agitation  with  petroleum  ether,  were  repeatedly  agitated 
with  ether,  which  on  evaporation  afforded  a  small  amount  of 
extractive  similar  to  the  original  acid  ether  extract.  The 
insoluble  flocks  were  then  dissolved  in  caustic  soda  and  reagi« 
tated  with  ether,  the  ether  affording  a  small  amount  of 
extractive.  The  alkaline  solution  was  rendered  acid  and 
reagitated  with  ether,  which  separated  a  certain  amount  of  a 
bitter  acid  resin,  similar  to  the  one  we  have  termed  fi  Jibantio 
acid,  while  chocolate  flocks  remained  insoluble. 

p  Jibantic  acid  when  freshly  pi^ecipitated  from  an  alkaline 
solution  by  acids  would  appear  to  be  easily  soluble  in  ether,  but 
the  flocks  after  standing  become  less  soluble.  The  chocolate 
flocks  just  referred  to  were  repeatedly  agitated  with  ether, 
dissolved  in  caustic  soda,  precipitated  wtth  acid,  and  reagitated 
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with  ether,  in  order  to  separate  ^3  Jibantic  acid.  Finally  the 
flocks  insoluble  in  ether  were  dissolved  in  alcohol,  which 
afforded  a  red  solution  with  only  sight  bitterness.  We  pro* 
visionally  call  this  acid  «  Jibantic  acid* 

The  chief  points  of  difference  and  resemblance  between  these 
two  acids  may  be  summarised  thus — bitterness,  and  easy 
solubility  of  the  /3  acid,  when  freshly  precipitated,  in  ether : 
slight  bitterness  and  insolubility  of  the  a  acid,  when  freshly 
precipitated,  in  ether.  The  p  acid  is  precipitated  in  lighter 
coloured  flocks  from  an  alkaline  solution  than  the  a  acid.  Both 
acids  are  soluble  with  equal  readiness  in  alkalies  and  cold  absolute 
alcohol. 

VANDA  ROXBURGHII,  Br. 

Fig.— Bot.  Reg.,  t  506  ;  Wight  Ic,  t  916;  Fl.  des  Serre^^ 
ii.,  ^.  11  ;  Beichb.  Fl.  Exot.,  t.  121. 

Hab. — Bengal,  Behar,  Guzerat,  Concan  to  Travancore* 
The  roots. 

SACCOLABIUM  PAPILLOSUM,  LindL 

Fig.— Bot.  Reg.,  t.  1552. 

Hab. — Bengal    and    the  Lower    Himalaya,   Assam,   the 
Oangetic  Delta,  the  Circars  and  Tenasserim.     The  roots. 
Vernacular^ — Bisna  (Ind.  Ba&ars). 

History,  Uses,  &C, — We  have  already  stated  (Vol.  ii, 
J).  260)  that  we  consider  it  probable  that  the  original  Rasna  of 
the  Arians  was  Inuh  JSeleniiim,  as  the  two  drugs  at  the  head 
t)f  this  article  are  notably  deficient  in  the  properties  ascribed  to 
Rasna  by  Sanskrit  writers;  for  instance,  the  plants  under 
xjonsideration  cannot  be  described  as  Gandha-mula  **  having  a 
strong  smelling  root."  Dutt  (MaU  Med.,  p.  258)  remarks: — 
*•*  Under  the  name  of  rdsna,  the  roots  of  Vanda  Roxburghii  and 
jlcampe  papillosa  arc  both  indiscriminately  used  by  native 
physicians.  They  are  very  similar  in  the  appearance  of  their 
roots  and  leaves,  though  they  diifer  much  in  their  flowers  and 
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fruit.  One  native  physician  whom  I  consulted,  pronounced 
both  of  these  plants  to  be  rdsna  ;  when,  however,  I  showed  him 
the  different  flowers  and  fruit  of  the  two  species^  he  was 
puzzled."  The  description  of  the  properties  and  uses  of  rasna 
will,  we  think,  convince  our  readers  that  the  original  drug  was 
not  what  is  now  used« 

Rasna  is  said  to  be  bitter  and  fragrant,  and  useful  in  rheuma- 
tism; the  Rdsnapanchaka  is  a  decoction  of  rdsna;  Tinospora 
<x>rdifoliay  wood  of  Cedrus  Deoda^-a,  Ginger,  and  root  of  Ricinus 
communis,  of  each  equal  parts ;  it  is  a  popular  prescription 
for  rheumatism.  Bdsna  guggulu  is  a  ghnta  composed  of  eight 
parts  of  rd%na  and  ten  of  bdellium  beaten  into  a  uniform  mass 
with  clarified  butter ;  it  is  given  in  drachm  doses  in  sciatica, 
Russia  is  also  an  ingredient  of  several  oils  used  for  external 
application  in  rheumatism  and  neuralgia,  such  as  Mah&mdsJia 
iaila,  Madhyama  Nardyana  tdila,  Sfc.  Vanda  is  a  general  name 
in  Sanskrit  and  the  vernaculars  for  parasitic  plants ;  other 
Sanskrit  names  for  these  plants  are  Vrikshddani and  Vnksharuha 
*'  growing  on  trees."  They  are  further  distinguished  by  the 
addition  of  the  names  of  the  tree  on  which  they  grow,  thus 
Amara-vanda  would  signify  the  Vanda  of  the  Amara  or  mango. 

Description. —  V.  RoxburghiL — Stem  climbing,  1—2  feet; 
leaves  6  to  8  inches  long,  prfflmorsoi  narrow,  complicate  ; 
peduncle  6  to  8  inches,  6  to  10 -fid ;  sepals  and  petals  yellowish- 
green  or  bluish,  except  from  the  clathrate-brown  nerves, 
margins  white,  lip  half  as  long  as  the  sepals  or  more,  disk 
of  mid-lobe  convex  with  fleshy  ridges  and  white  margins  and 
mesial  lines,  spur  conical. 

8.  papillosum, — Stem  climbing,  2  to  3  feet ;  leaves  3  to  4 
inches  long,  obliquely  notched,  narrow,  complicate ;  scape  1  to  2 
inches,  closely  scarred  at  the  base,  internodes  close,  bracts  semi- 
circular ;  flowers  §  of  an  inch  in  diameter,  mid-lobe  of  lip  ovate, 
spur  conical,  pubescent  within,  petals  yellow  marked  with  red 
lines,  lip  white. 

In  the  Concan  8,  Wightianum,  Hook,  f.,  Eheede,  Sort  MaL 
xii.,  t  4,  and  8.  prcemorsum,  Hook,  f,  Bheede^  Rort.  MaL  xii., 
III.— 50 


Digitized  by  LjOOQ IC 


394  ORCHIDE^. 

t.  4,  very  similar   plants,  are   used  as  Basna.     The  Maraihi 
peasants  call  these  plants  Kdnbher, 

Ordinary  bazar  R&sna  both  in  Calcutta  and  Bombay  consists 
of  long  branching  roots,  having  something  the  appearance  of 
sarsaparilla,  but  of  a  dark  greyish-brown  colour.  The  bark  is 
thin  and  marked  by  numerous  longitudinal  furrows,  the 
substance  of  the  root  light-brown  and  very  fibrous  ;  a  transverse 
section  shows  the  woody  portion  to  be  arranged  in  wedge- 
shaped  bundles.  The  root  is  inodorous,  and  has  a  starchy 
bitterish  and  astringent  taste. 

In  Bombay  a  second  kind  of  Rdsna  is  sold  at  a  much  higher 
price,  which  bears  no  resemblance  to  the  ordinary  commercial 
article  ;  it  occurs  as  straight  pieces  of  a  root  about  the  size  of  a 
crowquill  at  the  thickest  part,  gradually  tapering  to  a  point,  and 
tied  up  in  small  bimdles  with  thread.  This  root  is  of  a  light 
brown  colour,  with  a  thick  and  very  hard  bark ;  it  has  a  faint 
peculiar  odour  when  powdered,  which  recalls  that  of  ipeca- 
cuanha. It  is  called  KhadakUrasna  in  Bombay.  Under  this 
name  we  have  also  received  the  roots  of  Tylophwa  asthmatica. 

Chemical  composition. — The  standard  Rusna  of  the  Indian 
bazars  yielded  the  following  principles  when  an  alcoholic 
extract  of  the  whole  dried  plant  was  treated  in  a  similar  manner 
to  that  described  under  Jihanti  p.  x390 :  « — resin  acid  of  a  cho- 
colate colour,  insoluble  in  petroleum  ether  and  ether :  /S — resin 
acid  soluble  in  ether :  neutral  yellow  resin :  an  alkaloidal 
principle:  a  white  neutral  principle:  a  neutral  fluorescing 
principle.  In  physical  and  chemical  properties  the  first  five 
principles  wore  similar  to  those  described  under  Jihantu  An 
examination  of  the  more  expensive  Rdsna  of  the  Bombay 
market  gave  the  following  results  : — 

A  tincture  prepared  with  80  per  cent  alcohol,  gelatinized  on 
concentration,  after  separation  of  the  whole  of  the  alcohol,  the 
extract  was  agitated  with  amylic  alcohol,  and  water  acidulated 
with  acetic  acid.  Amylic  alcohol  was  selected  for  the  first 
extraction,  because  preliminary  experiments  indicated  that 
when  petroleum  ether  or  ether  was  used  for  agitation  with  an 
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aqueous  solutiou  of  the  alcoholic  extract,  the  liquid  formed  an 
emulsioii  which  ^owed  little  or  no  tendency  to  separate.  'The 
amylic  alcohol  tincture  was  evaporated  on  a  water  bath,  and, 
'when  dry,  was  repeatedly  agitated  with  ether,  until  colouring 
matter  ceased  to  be  dissolved.  The  extract  insoluble  in  ether 
was  then  redissolved  in  amylic  alcohol  and  agitated  repeatedly 
with  baryta  water,  until  the  barjrta  water  ceased  to  be  colored 
yellow.  During  agitation  a  soft  varnish-like  mass  separated 
and  adhered  to  the  sides  of  the  bottle.  By  this  treatment  the 
original  amylic  alcohol  extract  was  separated  into  three  fractions : 
(1)  The  amylic  alcohol  solution,  (2)  the  varnish-like  residue 
adhering  to  the  sides  of  the  bottle,  and  (3)  the  baryta  water 
solution. 

(1)  The  amyUc  alcohol  solution  on  evaporation  left  a  solid 
residue,  which,  after  being  pounded,  and  agitated  with  ether,  to 
remove  traces  of  adherent  amylic  alcohol,  possessed  the  proper- 
ties of  a  saponin-like  principle ;  it  frothed  considerably  with 
water;  treated  with  concentrated  sulphuric  acid,  a  dirty  reddish 
coloration  was  slowly  developed;  in  water  and  aqueous 
ammonia  it  was  only  slightly  soluUe,  but  dissolved  easily  in 
ordinary  acetic  acid.  As  extracted  the  principle  was  not  pure, 
it  contained  colouring  matter  and  barium. 

(2)  The  varnish-like  residue  was  dissolved  in  acetic  acid  and 
agitated  with  amylic  alcohol,  the  extract  being  treated  with  ether 
to  remove  traces  of  amylic  alcohol.  This  extract  also  behaved 
like  a  saponin-like  principle:  after  purification  it  formed  a 
yellowish  powder,  it  frothed  considerably  with  water  ;  treated 
with  concentrated  sulphuric  acid,  it  developed  in  a  shorter  period 
than  the  first  extract  a  beautiful  bright  carmine  coloration:  in 
water  it  was  easily  soluble,  a  concentrated  solution  having 
much  the  physical  appearance  of  an  aqueous  egg  albumen,^  and 
it  dissolved  readily  in  aqueous  ammonia. 

(3)  The  baryta  water  solution  contained  much  colouring  matter 
and  a  small  amount  of  a  principle  which  frothed  with  water,, 
which  was  probably  a  mixture  of  the  two  principles  already 
mentioned. 
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The  original  aqueous  solution  of  the  alcoholic  extract  left 
after  agitation  with  amylic  alcohol  was  acidulated  with  acetic 
acid  and  agitated  with  ether.  The  ether  extract  contained  a 
neutral  resin-like  principle,  a  very  bitter  resin  acid,  the 
bitter  taste  of  the  drug  being  probably  due  to  this  resin,  and 
a  white  crystallizable  acid. 

Finally,  the  acid  aqueous  sohition  was  treated  with  sodic 
carbonate  in  excess  and  reagitated  with  ether.  The  ether 
separated  traces  of  an  alkaloidal  principle^  which  afforded  a 
faint  yellow  coloration  with  Frohde's  reagent,  deeping  slightly 
on  heating* 

Vanda  Spathulata,  Spreng.,  is  the  Ponnampou-mara- 
rara  of  Rheede  (12,  3),  and  is  supposed  on  the  Malabar  Coast 
to  temper  the  bile  and  abate  phrenzy,  and  the  golden  yellow 
flowers,  reduced  to  powder,  are  given  in  consumption,  asthma, 
and  mania.     (See  Ainslie,  Mat.  Med.^  ii.,  321.) 

Rhynchostylis  retusa,  Blame,  is  also  mentioned  by 
Rheede  (xii.,  1),  also  Cymbidium  tenuifolium  (xii.,  5 
and  6)  and  Cocafum  (xii.,  7),  as  emollients.  C.  aloifolium 
(xii.,  8)  is  said  to  be  emetic  and  purgative. 


SOITAMINE^ 

CURCUMA  AROMATICA,  3am. 

Tig. — 8alM.  Parade  t.  9f>;  Rose,  Sett,  t.lOS;  Wight  Ic, 
t.  2005  ;  Bot.  Mag.,  t.  1546.  Wild  Turmeric,  Yellow  Zedoaiy, 
Cochin  Turmeric  (Enp.),  Zedoaire  jaune  (Fr.). 

Hab. — Throughout  India,  wild  and  cultivated.  The 
tubers. 

Vernacular,— Jangli'h'dldi,  Ban-haldi  [Hind.),  Ban-halad 
(Beng,)y  Ran-halad,  Vedi-halad  \Mar.\  Amba-halad  {Quz.)^ 
Kashturi-manjal  {Tarn.),  Kasturipasupa,  Kattu-mannal  (Tel), 
Kasturi-arishina,  Kad-arishina  (Can,). 
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History,  Uses,  &C, — This  plant  is  the  Vana-haridra  or 
'*  wild  turmeric  "  of  Sanskrit  writers.  The  Arabian  and  Persian 
physicians  do  not  notice  it,  and  probably  did  not  distinguish  it 
from  turmeric.  Roxburgh  and  Ainslie  wrongly  supposed  it  to 
be  the  Jadwar  of  the  Arabians  (see  Vol.  I.,  p.  20).  It  is  the 
turmeric-coloured  zedoary  of  Ainslie,  who  states  that  the 
Mahometans  of  Southern  India  suppose  it  to  be  a  valuable 
medicine  in  snake-bite,  administered  in  conjunction  with  golden 
orpiment,  costus,  and  ajwain  seeds.  Ghiibourt  (ii.,  p.  214) 
calls  it  Zedoaire  jaune,  and  states  that  the  plant  which  produces 
it  has  been  well  described  and  figured  by  Rumphius,  and  is  his 
Tammon  -  bezaar  or  Tommon  primiim,  which  has  been  wrongly 
referred  by  most  writers  to  the  Curcuma  ZedoafHa  of  Roscoe. 
C  Aromaiica  is  identical  with  the  Cassumunar  described  by 
Pereira  (Mat.  Med,,  Vol.  II.,  Pt.  I.,  p.  236),  and  the  "Cochin 
Turmeric"  noticed  by  Fliickiger  and  Hanbury  {Phar* 
frutcograpkia,  p.  580).  The  properties  of  this  drug  are  very 
similar  to  those  of  turmeric,  but  its  flavour  being  strongly 
camphoraceous  is  not  so  agreeable.  It  is  used  medicinally  by 
the  Hindus,  in  combination  with  other  drugs,  as  an  external 
application  to  bruises,  sprains,  &c.,  and  is  applied  to  promote 
the  eruption  in  the  exanthematous  fevers ;  it  is  seldom  used 
alone,  but  is  combined  with  astringents  when  applied  to  bruises, 
and  with  bitters  and  aromatics  to  promote  eruptions ;  it  is  never 
used  as  a  condiment  in  India,  but  a  kind  of  arrowroot  is 
prepared  from  the  tubers  in  Travancore.  The  plant  imder 
favourable  circumstances  produces  central  tubers  as  large  as  a 
small  turnip.  One  of  us  has  had  it  under  cultivation  for  some 
years;  the  leaves  when  young  have  a  central  purple  stain,  which 
almost  disappears  when  they  attain  their  full  size.  The  flowers 
appear  in  May  or  June,  with  the  first  leaves,  just  before  the 
the  rainy  season. 

Description.— Central  rhizome  oblong  or  conical,  often 
more  than  two  inches  in  diameter,  external  surface  dark-grey, 
marked  with  circular  rings  and  giving  off  many  thick  rootlets  ; 
at  the  ends  of  some  of  them  are  orange-yellow  tubers  about  the 
size  and  shape  of  an  almond  in  its  shell ;  lateral  rhizomes  about 
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as  thick  as  the  finger,  with  a  few  fleshy  rootlets.  Internally 
both  central  and  lateral  rhizomes  are  of  a  deep  orange  colour 
like  turmeric  ;  the  odour  of  the  root  is  strongly  camphoraceous. 

Microscopic  structure. — Similar  to  that  of  turmeric. 

Chemical  composition, — The  drug  yielded  to  analysis  : — 
Ether  extract  (essential  oil,  fat,  and «oft  resins)...  12'0& 

Alcoholic  extract  (sugar,  resins)  1*14 

Water  extract  (gum,  acids,  &c) 650 

Starch 23-46 

Crude  fibre 8*42 

Ash 4-46 

Moisture 13*3* 

Albuminoids,  modifications  of  arabin,  &c 30'63 


100-oa 


The  root  had  an  odour  of  ginger;  curcumin  was  present 
The  water  extract  gave  a  crystalline  precipitate  with  lead 
acetate,  which  was  found  to  be  due  to  the  presence  of  malic  acid. 

Commerce, — The  plant  is  chiefly  grown  at  Alwaye,  North- 
east of  Cochin,  and  is  also  collected  in  Mysore,  Wynaad,  and 
other  localities  in  Southern  India  for  export  to  Europe  as  a 
substitute  for  turmeric  to  be  used  in  dyeing.  It  is  exported 
from  Cochin  and  Bombay.  Value,  Rs.  24  to  25  per  candy  of 
5J  cwts.  for  the  unpeeled  root,  Rs.  27  to  28  when  peeled. 

A  European  firm  of  Druggists  in  Bombay,  writing  to  London 
for  the  ingredients  to  make  Warburgh's  fever  tincture,  was 
supplied  with  this  article  as  Zedoary. 

Exports  of  Turmeric  from  Cochin : — 


Europe,  &c. 

India,  Burma,  &c. 

Total  cwu. 

1884-85     .. 

....     6,154 

6,361 

11,515 

1885-86     .. 

....     7,610 

2,776 

10,386 

1886-87     .. 

....     6,031 

1,967 

7,998 

1887-88     .. 

....     2,356 

2,039 

4,395 

1888-89     .. 

....        459 

1,817 

2,276 

1889-90     .. 

....     2,013 

6,704 

8,717 
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CURCUMA  ZRT>0 ARIA,  Eo8c. 

Fig.—  Rose.  SciL,  t.  109;  Eoxb.  Cor.  PL,  i.  101;  Rheede, 
Sort,  Mai.   xi.,  t.  7.     Zedoary  {JEng.),  Zedoaire  {fr.). 

Hab. — Eastern  Himalaya,  cultivated  throughout  India, 
The  tubers. 

Vernacular. — Kachdra  (Hind.,  Beng.y  Mar.,  Can.,  Guz.), 
Kichilick-kizhanghu,  Pulan-kizhanga  (Tarn.),  Kichili-gaddala, 
Kachoram  {Tel.),  Kacholam,  Kachuri-kizhanna,  Pula-kiz- 
hanna  {Mai). 

History,  Uses,  &C. — This  pknt  is  the  Sati  and  Kra- 
ehura  of  Sanskrit  writers,  and  the  Zerumbad  and  Urdk-el-kaf  dr, 
"camphor  root,*'  of  the  Arabians.  It  is  noticed  by  the  later 
Greek  physicians  under  the  name  Covpof^td^  a  corruption  of  the 
Arabic  name,  which,  in  the  Middle  Ages,  was  variously  written 
as  Zeruban,  Zerumber,  and  Zerumbet.  It  is  not  the  C^^ap  of 
-^tius  (A.  D.  540 — 550)  or  the  rCfrhvapiov  of  Myrepsus,  or  the 
Zedoar  of  Macer  Floridus  (A.  D.  1140).  Barbosa  (1516)  speaks 
otZedoaria  and  Zeruban  as  distinct  articles  of  trade  at  Cannanore, 
80  that  it  must  have  been  some  time  after  this  date  that 
Zerumbet  came  into  use  in  Europe  as  a  cheap  substitute  for  the 
Zedoar  of  the  earlier  physicians,  which,  we  have  no  doubt,  was 
the  same  drug  as  the  Jadwar  of  the  Arabians.  This  name, 
correctly  written  by  -«3Etiu8,  is  the  j^j  dj  (Zhedwar)  of  the 
ancient  Persians,  and  is  described  in  the  'Burhdn  (A.  D.  1046) 
as  a  drug  used  as  an  antidote  to  poisons,  the  same  as  the 
Jadwar  of  the  Arabians,  and  also  called  Mahparvin.  Ibn  Sina 
of  Bokhara,  who  lived  about  the  same  time  (980 — 1037), 
describes  Jadw&r  shortly  in  the  following  words : — 
^^  0,>lj  AJj^jJ^I*'^  el^5  *aaUI  —"it  has  the  form  of 
the  root  of  Aristolochia,  but  is  smaller."  Haji-Zein-el-attdr, 
the  well-known  Persian  physician  and  apothecary,  and  the 
author  of  the  "Ikhtiarat"  (A.  D.  1368),  describes  Jadwar  as  a 
root  about  the  size  and  shape  of  the  Indian  Cyperus  root,  but 
harder  and  heavier,  and  the  same  as  the  Indian  drug  Nirbisi, 
the  best  internally  of  a  purplish  tint.     He  states  that  there 
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are,  as  far  as  his  experience  goes,  four  drags  sold  as  Jadwir> 
viz.,  a  white  kind,  a  purplish,  a  black  and  a  yellow  ;  the  people 
of  Cathay  call  the  yellow  kind  Kurti  and  the  purplish  Burbiy 
the  other  two  kinds  come  from  India.     As  to  the  locality  in 
which  the  drug  is  collected,  he  states  that  there  is  a  mountain 
called  Farajal  between  India  and  Cathay,  where  the  plant  grows 
along  with  the  aconite,  and  that  the  latter,  whenever  it  grows 
near  the  Jadwar,  loses  its  poisonous  properties  and  is  eaten  with 
impunity  by  the  inhabitants.     Where  the  Jadwar  does  not  grow, 
the  aconite  (Bish)  is  a  deadly  poison,  and  is  called  Halahal  by 
the    natives    (Halahala,  Sanskrit).     In  the  Diet.  Econ.  Prod, 
of  India  (ii.,  p.  Q^^),  the  following  interesting  account  of  certain 
drugs  collected  in  Nepal  by  Dr.  Qimlette,  the  Residency  Surgeon, 
substantially   confirms    Haji-Zein's   description   of   Jadwar  or 
Nirbisi: — According  to  Dr.  Gimlette,  ^'the  Kala  hikh  oi  the 
Nepalese  (the  Dulingi  of  the  Bhoteas)  is  a  very  poisonous  form 
of    Acoiiitum  feroxy  so  poisonous,  indeed,  that  the  Katmandu 
druggists  will  not  admit  they  possess  any.     Pahlo  (yellow)  hikh 
is   a  less   poisonous  form   of  the   same  plant,   known  to  the 
Bhoteas  as  Holing iy  while  Setho  (white)  hikh  (the  Nirbisi  sen  of 
the   Bhoteas)    is   A,  Napellus,   and  Atis  is   Aconitum  hetero- 
phyllum.     The   aconite    adulterants  or  plants  used  for  similar 
purposes  are,.  Cynanthus  lobatm,  the  true  Nirbisi  of  Nepal,  the 
root  of  which  is  boiled  in  oil,  thus  forming  a  liniment  which 
is  employed  in  chronic  rheumatism.     Delphinium  denvulatum, 
the  Nilo  (blue  or  purplish)  bikh  of  the  Nepalese  and  the  Nirbisi 
of  the  Bhoteas,  Dr.  Gimlette  says,  is  used  by  the  Baids  of  Nepal 
for  the  same  purposes  as  the  Setho  and  Pahlo  bikh.     Geranium 
collinum  (var-Donianum)  is  the  Eatho  (red)  bikhoi  the  Nepalese, 
and  the  Nirbisi-num  of  the  Bhoteas,  and,  like  the  Setho  bikh,  is 
given  as  a  tonic  in  dyspepsia,  fevers,  and  asthma.     Lastly,  a 
plant   never   before    recorded   as    used    medicinally,    namely, 
Caragana  crassicaulis,  is  known  as  the  Artiras  of  the  Nepalese, 
and   the   Kurti  of   the   Bhoteas;    it  affords  a  root  which  is 
employed  as  a  febrifuge." 

The  Jadwar  or  Nirbisi  myth  appears  to  have  been  invented 
in  the  East  to   account    for    the  curious    occurrence    on    the 
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Himalayas  of  poisonous  and  non-poisonous  aconites  growing 
side  by  side  (see  Vol.  I.,  pp.  1,  15,  18,  20). 

It  would  appear  also  that  the  Curcumas  have  no  claim  to  the 
name  of  zedoary,  which  was  probably  first  given  to  them  about 
the  middle  of  the  16th  century,  as  Clusius's  figure  of  Gedwar  is 
certainly  meant  for  the  pendulous  tuber  of  a  Curcuma.  The 
substitution  of  the  cheaper  for  the  more  expensive  article  is 
r  ^ndered  highly  probable  by  the  fact  that  Zerumbet  was  con- 
sidered by  the  Arabians  to  be  very  little  inferior  to  Jadwar  as  an 
antidote  to  poisons.  Ibn  Sina,  Ibn  Baitar,  and  Ibn  Jazla  in  the 
Ninhdj  use  almost  the  same  words  in  speaking  of  these  drugs  ;  of 
Jadwar  they  say  :— <y^li^»j  lA^  '  (/^  ^^  ^  r>^«  oH?  Jh,  "it 
is  an  antidote  for  all  poisons,  even  those  of  aconite  and  the  viper"; 
and  of  Zerumbet -J  I J  «^  I  v J  ^  i/^  '*^  ^^^^^^  ^.  ij^ 
•*it  is  most  useful  against  the  bites  of  venomous  animals,  and  is 
almost  equal  to  Jadwar. "  Both  drugs  were  considered  to  have 
properties  similar  to  Darunaj  (see  Vol.  II.,  p.  292).  Ainslie 
{Mat.  hid,,  i,  492)  remarks  that  C.  ZeJoariai&  the  Lampoopang 
of  the  Javanese,  and  the  Lam  put  urn  of  Rumphius  (Herb.  Amb, 
v.,  p.  148),  and  that  it  is  a  native  of  the  East  Indies,  Cochin- 
China,  and  Otaheite.  He  quotes  Geoffrey's  description  of  the 
druo-,  which  leaves  no  doubt  as  to  its  identity  with  the  modem 
Kachora — "Foris  cinerea,  intus  Candida;  sapore  acri-amaricante 
aromatico;  odore  tenui  fragrante,  ac  valde  aromaticum  suavi- 
tatera,  cum  tunditur  aut  manducatur,  spirante  et  ad  camphoram 
aliquatenus  accedente."  Guibourt  states  that  C.  Zedoaria  is  the 
Zerumbet  of  Serapion,  Pomet,  and  Leraery.  The  following  is 
his  description  of  it:— *' The  round  zedoary  is  gre  yish- white 
externally  heavy,  compact,  grey  and  often  horny  internally, 
having  a  bitter  and  strongly  camphoraceous  taste,  like  that  of 
the  long  zedoary,  which  it  also  resembles  in  odour.  The  odour 
of  both  drugs  is  analogous  with  that  of  ginger,  but  weaker 
unless  the  rhizome  be  powdered,  when  it  developes  a  powerful 
aromatic  odour,  similar  to  that  of  cardamoms. '*  {Hist.  Nat. 
6^^  Ed.,  Vol.  II.,  p.  213.)  In  our  opinion  there  is  no  doubt 
that  0. ' Zedoaria  is  the  source  of  the  round  and  long  zedoary 
of  commerce.  The  plant  is  common  in  Bombay  gardens,  and 
III— 51 
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was  probably  introduced  by  the  Portuguese,  whose  descendants 
and  converts  at  the  present  day  use  the  leaves  in  cookery, 
especially  with  fish.  From  Dr.  Hov^*s  account  of  Bombay  in 
1787  it  appears  that  Kachura  and  Turmeric  were  cultivated 
at  that  time  in  the  cocoanut  woods  at  Mahim.  The  natives 
chew  the  root  to  correct  a  sticky  taste  in  the  mouth ;  it  is  also  an 
ingredient  in  some  of  the  strengthening  conserves  which  are 
taken  by  women  to  remove  weakness  after  child-birth.  In 
colds  it  is  given  in  decoction  with  long-pepper,  cinnamon  and 
honey,  and  the  pounded  root  is  applied  as  a  paste  to  the  body. 
Bheede  says  that  the  starch  of  the  zedoary  is  much  esteemed, 
and  that  the  fresh  root  is  considered  to  be  cooling  and  diuretic, 
it  checks  leucorrhoeal  and  gonorrhcBal  discharges  and  purifies 
the  blood.  The  juice  of  the  leaves  is  given  in  dropsy.  One  of 
us  has  had  the  plant  in  cultivation  for  some  years  ;  it  blossoms 
in  the  hot  weather  just  before  the  rains,  when  the  first  leaves 
begin  to  appear. 

Description. — Guibourt's  description  already  given 
agrees  exactly  with  the  Kachura  of  India,  but  it  is  often  cut 
into  transverse  slices  instead  of  into  halves  and  quarters. 

Microscopic  structure. — This  is  essentially  the  same  as  that 
of  turmeric,  but  the  resin  and  essential  oil  in  the  cells  is  of  a 
yellowish-white  colour,  and  the  greater  portion  of  the  starch 
grains  are  ovoid  or  pyriform,  instead  of  narrow  and  elongated 
as  in  turmeric. 

Chemical  composition, — Zedoary  contains,  according  to 
Bucholz  [Repert.  Pharm.  jrx,,  376),  volatile  oil,  a  bitter  soft 
resin,  a  bitter  extractive  matter,  gum,  starch,  &c.  The  oil  is 
turbid,  yellowish-white  and  viscid,  has  a  camphoraceous  taste 
and  smell,  and  consists  of  two  oils,  one  lighter,  the  other  heavier 
than  water.  TrommsdorfE  obtained  from  the  root  a  substance 
which  he  called  Zedoarin,  but  did  not  further  describe  it.  A 
proximate  analysis  afforded  :— 

Essential  oil,  resin,  curcurain,  &c 3*79 

Resins,  sug^r -90 

Gum  and  organic  acids , 15*22 

Starch 17  20 
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Crude  fibre 10  92 

Ash 6-06 

Moisture lOSl 

Albuminoids,  Arabins,  &c 85*60 

100-00 
Commerce. — The  Bombay  market  is  supplied  from  Ceylon, 
Value,  Bs.  20  to  Rs.  30  per  candy  of  7  cwts.     The  drug  is 
chiefly  used  in  India  as  a   cosmetic.     Roxburgh    states    that 
Bengal  is  supplied  from  Chittagong. 

CURCUMA  C/ESIA.  Itoxb. 

Hab. — Bengal.     Often  cultivated.     The  tubers. 

Vernacular. — Nar-kachura,  Kali-haldi  (Hind.,  Guz,),  Kdli- 
halad  (Mar.),  Kili-halad,  *  Nilkanth  {Beng.),  Mina-pasupu 
(TeL). 

History,  Uses>  &C. — This  drug  is  one  of  the  two 
Zerumbads  of  modem  Persian  writers  on  Materia  Medica. 
Strange  to  say,  it  is  not  noticed  by  most  European  writers  on 
Indian  drugs,  though  it  is  well  known  and  to  be  f  oimd  in  all 
the  shops.  It  is  the  Tommon  itam  of  Rumphius,  and  the 
Carcuma  long,  of  Guibourt,  who  classes  it  with  the  turmerics. 
See  Hkt.  Nat.^  II.,  p.  210,  6"^  Ed.,  where  a  figure  will  be 
found.  Guibourt's  description  is  as  follows : — "  Ce  curcuma 
est  en  tubercules  cylindriques,  c'est-^-dire  qu'il  conserve 
sensiblement  le  m^me  diametre  dans  toute  sa^  longueur,  malgr^ 
ses  diff^rentes  sinuositfe.  H  est  plus  long  que  le  pr&^ent, 
mais  beaucoup  plus  mince,  n'^tant  jamais  gros  comme  le  petit 
doigt ;  sa  surface  est  grise,  souvent  un  peu  verdfttre,  rarement 
jaune,  chagrinfe,  ou  plus  souvent  nette  et  unie.  II  est  & 
rint^rieur  d'une  couleur  si  foncde  qu'il  en  parait  rouge-brun, 
ou  mSme  noir.  H  a  ime  odeur  aromatique  tres  d^velopfo, 
analogue  4  celle  du  gingembre ;  sa  saveur  est  ^galement  tr^ 
aromatique  et  cependant  assez  douce  et  nullement  amere.  II 
est  impossible  de  m^connaitre  dans  cette  racine  les  articles 
digits  du  Curcuma  doniestica  minor.  Enfin,  on  trouve  dans  le 
curcuma  du  commerce,  mais  en  petit  quantit^^  des  tubercules 


Digitized  by  LjOOQ IC 


404  SCITAMINE^. 

ronds  de  la  grosseur  d'une  aveline,  souvent  didymes,  ou  offrat 
les  restes  de  deux  stipes  foliacfe.  Ces  tubercules  oflTrent 
d'ailleurs  tous  les  caracteres  des  prfo^dents,  et  sont  les  maUicet 
radicis  du  Curcuma  domestica  minor"  Nar-kachura  appears 
to  have  been  once  imported  into  Liverpool  under  the  name  on 
Kiitchoo.  {Phar.  Jour.  ( II. ) ,  Vol.  I.,  p.  1 7. )  Aitchison  {Noles  on 
Prod,  of  W.  Afghanistan  and  N.  E.  Persia,  p.  51)  remarks: — 
*^ZedoaTj,jidwdr,jizicar,  kac/mry  kachul,  is  imported  in  quantity 
from  India,  most  of  it  to  be  passed  on  to  Turkistan.  The  long 
tubers  are  called  nar-kacftul,  and  the  round  ones  mad<i-kachuJ, 
as  if  they  were  the  products  of  two  different  plants,  but  I  have 
only  seen  them  mixed  together,  and  not  sold  as  two  distinct 
roots.  The  Turkomans  employ  these  roots  as  a  rubefacient,  to 
rub  their  bodies  down  with  after  taking  a  Turkish  bath.  In 
this  part  of  the  country,  in  lieu  of  these,  the  nodes  on  the  roots 
of  Ereniostachys  lahiosa  and  another  species  are  collected  and 
sent  on  to  Turkistan.  Curcuma  roots  are  employed  a  little 
in  native  medicine,  and  as  a  condiment." 

The  plant  is  a  native  of  Bengal,  and  is  cultivated  there  to 
supply  the  Indian  market.  Nar-kachdra  is  considered  to  have 
nearly  the  same  medicinal  properties  as  Kachura  ;  it  is  chiefly 
used  as  a  cosmetic.  The  author  of  the  Makhzan  describes  it 
as  a  kind  of  Zerumbad.  (See  Makhzan^  article  '*  Zerumb^d.") 
Through  the  kindness  of  Surgeon-Major  Peters  we  have  been 
supplied  with  living  tubers  of  this  Curcuma  from  Dinapore ; 
he  informs  us  that  it  is  common  in  gardens  in  Bengal,  and  is 
used  as  a  domestic  remedy  in  the  fresh  state  much  as  turmeric 
is  in  this  part  of  India.  The  fresh  tubers  are  of  a  pale  yellow 
colour,  but  after  boiling  and  drying  we  find  that  they  assume 
the  couleur  foncee  of  the  drug  found  in  the  shops. 

Description  and  Microscopic  structure. — The 

minute  structure  of  this  tuber  hardly  differs  from  that  of  the 
zedoary.  The  starch  contained  in  the  cells  of  the  parenchyme 
has  been  altered  by  heat,  and  appears  as  a  finely  granular  mass 
nearly  filling  the  cell.  The  resin  cells  are  about  as  numerous 
as  in  the  zedoary,  but  the  contents  are  of  a  dusky  orange 
colour.     The  vascular  system  consists  of  scalarifonn  and  spiral 
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vessels.  As  to  the  drug,  it  consists  of  small  nearly  globular 
central  tubers,  from  which  spring  numerous  lateral  rhizomes 
about  the  size  of  ginger.  It  is  of  a  dark- grey  colour  externally 
and  marked  with  circular  rings.  Internally  'it  is  very  hard 
and  horny,  of  a  greyish  black,  but  when  cut  in  thin  slices  of  a 
greyish- orange.     The  odoui*  and  taste  are  camphoraceous. 

Chemical  composition, — A  proximate  analysis  of  this  curcuma 
afforded : — 

Essential  oil,  resin,  &c » 4*47 

Resins,  sugar,  &c ]'21 

Gum,  organic  acids,  &c 10*10 

Starch 18-75 

Crude  fibre 25*20 

Ash 7*57 

Moisture 976 

Albuminoids,  &c 22*94 

100-00 
Commerce, — The  drug  comes  overland  from  Bengal.     Value, 
Rs.  4  to  Rs.  5  per  maund  of  41  lbs.     Guibourt  appears  to  have 
become  acquainted  with  it  from  its  admixture  with  the  turmeric 
of  commerce. 

Curcuma  Amada, — JRoxb.,  Rose,  Scit.  t,  99,  a  native 
of  Bengal,  is  the  Am-haldi  or  Am-ada  (mango  ginger)  of  the 
natives  of  India.  The  lateral  tubers,  which  are  of  the  size  and 
shape  of  ginger,  and  of  a  pale  yellow  colour,  have  an  agreeable 
odour  like  the  rind  of  the  mango  fruit.  They  are  much  used  in 
Bengal  as  an  ingredient  in  chufneys,  and  are  considered  to  be 
carminative,  stomachic,  and  cooling.  In  their  medicinal  pro- 
perties they  resemble  ginger.  The  plant  is  hardly  known  in 
Western  India,  and  is  not  the  Amba-halad  or  mango  turmeric 
of  Bombay,  which  is  Curcuma  aromatica, 

INDIAN  ARROWROOT. 

Indian  or  Curcuma  Arrowroot  is  obtained  from 

the  following  plants  : — 

Curcuma  angusti/olia,  Roxb.,  a  native  of  the  tropical  Hima- 
laya and  Oudh. 
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Ourcu*)M  leucorhiza,  Roxb.,  a  native  of  Behar.  {Bosc^  Scit*, 
t.  102.) 

Curcuma  montana,  Eosc,  a  native  of  the  Concan  and  Circars. 
{Roxb.  Cor.  PL,  t.  151.) 

Curcuma  longa,  Linn.  The  Turmeric  plant.  {BenlL  Sf  Trim., 
t.  269.) 

Curcuma  aromatica,  Salisb.,  a  native  of  the  plains  of  India. 
(Rose.  Scit,  t  103.) 

Curcuma  rubescena,  Roxb.,  a  native  of  Bengal. 

Hitchenia  caulina,  Baker,  a  native  of  the  Concan.  {Joum. 
Bomb.  Nat.  Hist.  Soc.,  IL,  140.) 

Vernacular. — Tikhur  (Hind.,  Beng.),  Tavakhir  (Mar.). 

History,  Uses,  &C, — Tavakshiri,  and  Tavakshiryeka- 
pattrika  are  Sanskrit  names  for  certain  species  of  Curcuma, 
from  which  are  derived  the  vernacular  terms  Tavakhir  and 
Tikhur,  now  in  common  use  for  Curcuma  starch.  The  starch  is 
prepared  in  many  parts  of  India  by  grating  or  pounding  the 
tubers,  mixing  the  pulp  thus  obtained  with  water,  straining  it 
through  a  cloth,  and  allowing  the  liquid  to  stand  until  the 
starch  separates.  This,  after  several  washings  in  water,  is 
dried  in  the  sun,  and  after  powdering  is  ready  for  use. 

The  following  account  of  the  experimental  cultivation  of 
C.  angustifolia  and  of  the  preparation  of  its  starch  at  the  Saida- 
pet  Experimental  Farm,  Madras,  gives  the  most  exact  inform- 
ation we  possess  regarding  the  yield  and  cost  of  Curcuma  Arrow- 
root:— "A  flat  measuring  0*25  acre  was  planted  with  this  crop 
at  the  end  of  1879,  and  remained  down  during  the  year  under 
report.  It  was  taken  up  at  the  end  of  January  1881  and 
yielded  986  lbs.  of  tubers,  or  at  the  rate  of  3,944  lbs.  per  acre. 
The  yield  of  flour  obtained  has  generally  been  about  12i  lbs. 
from  100  lbs.  of  tubers,  so  that  the  above  yield  would  represent 
an  outturn  of  493  lbs.  of  flour  per  acre.  In  another  case  in  the 
College  Experimental  Garden,  a  plot  measuring  1,160  square 
yards,  planted  with  this  crop  yielded  1,798  lbs.,  or  at  the  rate 
of  7,500  lbs.  per  acre.  The  culture  of  the  plant  is  very  simple ; 
it  is  only  necessary  to  plant  the  sets  in  properly  prepared  soil, 
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and  to  water  them  occasionally  during  the  dry  season.  The 
removal  of  the  crop  is  tedious  unless  the  tubers  can  be  ploughed 
out,  as  potatoes  are  in  England,  which  is  seldom  possible,  owing 
to  the  dryness  of  the  soil.  The  flour  can  be  sold  profitably  at 
four  annas  per  pound,  and  at  this  rate  Rs.  400  per  acre  could  be 
realized." 

Mr.  Hamilton,  F.C.S.,  to  whom  samples  of  the  starch  were 
submitted,  reported  that  the  mucilage  yielded  by  a  sample 
marked  "1st  sort"  was  nearly  as  good  as  that  of  Maranta 
arrowroot,  but  that  the  sample  when  soaked  in  cold  water  gave 
indications  of  the  presence  of  slight  acidity,  and  also  contained  « 
small  proportion  of  soluble  starch.  He  suggested  the  avoidance 
of  unnecessary  exposure  to  the  sun,  and  the  addition  of  \  an 
ounce  per  gallon  of  caustic  soda  to  the  water  used  in  steeping  the 
pulped  roots.  All  the  samples  sent  to  him  contained  extraneous 
matters,  black  particles,  straw,  &c.,  introduced  during  the 
process  of  drying,  which,  it  is  hardly  necessary  to  say,  would 
render  the  article  unsaleable  in  Europe. 

Curcuma  arrowroot  is  inferior  in  colour  to  Maranta  arrow- 
root ;  under  the  microscope  it  may  differ  greatly  in  appearance, 
as  the  starch  grains  of  different  species  of  Curcuma  are  variable 
in  size  and  shape. 

Commerce. — Madras  in  1869-70  exported  3,729  cwts.  of 
Curcuma  arrowroot,  valued  at  Rs.  14, 1 52.  In  Bombay  "  Mala- 
bar Arrowroot "  fetches  from  Rs.  3  to  Rs.  4  per  maund  of  28  lbs. 

CURCUMA  LONGA,  Linn. 

Fig.—Bentl.  and  Tn'm,,  t,  269  ;  Rheede,  Hovt.  Mai  xi., 
t.W.  Turmeric  {Eng.),  Curcuma,  Souchet  des  Indes,  Safran 
des  Indes  (Fr.). 

Hab. —  Parasnathin  Behar.  Cultivated  elsewhere.  The 
tubers. 

Vemaeular.-^Keldi,  Haldar,  Halja  (ffind.),  Halad  {Beng., 
Mar.j  Ouz.),  Manjal  [Tarn.),  Pasapu  {Tel),  Manual,  Marinalu 
(JJfa/.),  Arishina  {Can.). 
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History,  Uses,  &C. — Turmeric  appears  to  have  come 
into  use  in  India  as  a  substitute  for  saffron  and  other  yellow  dyes, 
which  were  used  by  the  ancient  Arians  before  they  invaded  the 
country.  The  Arians  were,  as  we  know,  great  worshippers  of 
the  solar  system,  hence  they  held  in  special  estimation  those 
plants  which  yield  a  golden-yeUow  dye  resembUng  sunlight, 
and  attributed  to  them  protective  and  auspicious  properties. 

Turmeric,  best  known  as  Haridra  in  Sanskrit,  has  fortj^-six 
synonyms,  such  as  Pita ''yellow,"  Gauri  "brilliant,''  Varnavat 
"  having  colour,**  Kamala  "  lustful,'*  Nisa,  Rajani,  and  all 
other  words  which  signify  "night."  The  use  of  the  latter 
synonyms  is  variously  explained.  A  distinguished  professor  of 
Sanskrit,  whom  we  consulted,  referred  us  to  one  of  the  best 
commentators  on  the  Amarakosrf,  who  states  that  turmeric 
being  a  substance  used  for  dyeing  came  to  be  called  rajanty 
which  etymologically  means  the  material  by  which  a  thing  is 
dyed,  because  the  word  rajani  had  already  come  to  be  used  in 
the  language  to  denote  **  night.**  A  well-knOwn  Bombay  Vaidy 
to  whom  we  put  the  question,  replied,  "We  have  tradition 
that  it  is  called  '  night/  because  in  former  times  married  women 
used  daily  to  apply  turmeric  in  the  evening.**  On  further 
enquiry  we  learned  that  this  practice  is  not  extinct,  as  he  sup- 
posed, but  still  prevails  in  Goan  villages,  about  Asnora,  and 
probably  elsewhere.  Married  women  in  the  evening,  when  the 
house- work  is  completed,  dip  their  hands  in  turmeric  water 
and  pass  them  lightly  over  their  cheeks :  the  mistress  of  the 
house  also  performs  the  same  office  for  any  married  friend  who 
may  happen  to  drop  in  at  this  time,  and  on  some  pretence 
detains  her  until  the  lamps  are  lighted.  The  reason  they  give 
for  doing  this  is  that  the  goddess  Lakshmi  may  visit 
the  house  at  this  time.  This  goddess  is  regarded  as  the  wife  of 
Surya,  and  the  practice  is  probably  a  survival  of  sun-worship. 
In  Hindu  ceremonial  turmeric  is  almost  always  necessary. 
Amongst  the  most  important  occasions  on  which  it  is  used  we  may 
mention  the  following  as  prevailing  in  most  parts  of  India  : — 

A  few  days  before  the  marriage  ceremonies  commence,  five 
married  women,  or  five  virgins,  anoint  the  bride  with  turmeric 
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fttid  oil  upon  the  foreteadj  liead»  breast,  back,  and  feet,  and  the 
bride  puts  on  a  robe  dyed  with  turmeric,  which  she  wears 
until  the  day  of  the  marriage.  Turmeric  and  oil  is  sent  from 
the  house  of  the  bride  to  the  bridegroom,  who  is  anointed  in 
a  similar  manner,  and  sends  back  a  similar  present  to  the  bride* 

The  marriage  contract  is  stained  or  spotted  with  turmeric* 
During  the  cereraonies  the  sisters  of  the  bridegroom  perform 
art  a  before  him  with  a  dish  of  turmeric  water,  and,  dipping 
their  fingers  in  it,  touch  his  forehead. 

A  portion  of  the  wuU  is  daubed  with  turmeric  and  dashes  of 
hinku  after  the  arrival  of  the  bride  in  the  bridegroom^s  housci 
and  before  it  are  placed  the  kit  I  and  all  the  clothes  and  orna- 
ments constituting  the  marriage  presents ;  the  bridegroom,  and 
after  him  the  bride,  prostrate  themselves  before  this  spot. 

The  bridegroom  ties  a  thread  round  the  bride*s  wrist,  to 
which  is  attached  a  piece  of  turmeric  and  a  bctelnut. 

Towards  the  end  of  the  ceremonies  the  bridal  party  play 
with  turmeric  water  dashing  it  over  one  another. 

A  woman  who  performs  sati  and  married  women  when  they 
die  are  taken  to  the  funeral  pile  clothed  in  a  robe  dyed  with 
turmeric. 

At  all  times  when  puja,  or  worship  of  the  gods,  is  made> 
turmeric  is  necessary. 

When  a  new  8&ri  (robe)  has  been  purchased,  two  threads  are 
drawn  out,  one  of  which  is  oflFered  to  Surya,  and  the  other  to 
the  goddess  Tulasi,  and  turmeric  is  appKed  to  the  corner  of  the 
cloth. 

Turmeric  powder  and  hunhc  (a  pigment  made  with  turmeric 
and  lime)  is  presented  to  women  who  have  husbands  liring, 
and  to  temple  dancing  girls,  in  the  month  of  Chaitra,  or  upon 
the  occasion  of  the  Xauratra. 

The  Akshata  rice  used  in  various  ceremonies  is  coloured  with 
turmeric  and  lime. 

In  the  Eatiiayau  turmeric  is  mentioned  as  one  of  the  eight 
ingredients  of  the  Arghyay  a  respectful  oblation  made  to  goda 
III.— 52 
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and  venerable  men.     The  following  are   tlie  linos  as  given  in 
the  Hindi  version  of  that  poem  t— 

Dahi,  durba,  rochan,  phal,  mdb, 

Nav  tulsi  dal,  mangal-mula. 

Curdled  milk,  Durva  grasii 
Yellow  gall  stones  of  tbe  cow,  Fruitf 
Boots,  Lotus  and  Tulsi  leaveSf 
Turmeric. 

Medicinally  turmeric  is  described  in  the  Nighantds  as  hot, 
bitter,  pungent,  astringent  and  drying;  it  corroborates  the 
humors,  prevents  skin  diseases,  is  a  useful  application  to  swells 
ings,  boils,  &c.,  and  is  given  in  jaundice.  As  a  domestic  remedy 
it  is  in  daily  use ;  rubbed  down  with  oil  it  is  applied  to  any 
roughness  of  the  skin,  with  lime  to  bruises,  sprains,  and  all 
kinds  of  wounds ;  a  decoction  forms  a  cooling  eyewash,  boiled 
with  milk  and  sugar  it  is  the  popular  remedy  for  a  cold,  the 
fumes  are  inhaled  by  those  suffering  from  severe  coryza,  cloth 
dyed  \vith  turmeric  is  used  as  an  eye-shade,  and  ghi  mixed  with 
powdered  turmeric  is  given  to  relieve  cough.  As  a  spice  the 
powder  is  an  ingredient  in  curries  and  sweetmeats,  and  is  used 
by  every  native  of  India.  The  leaves  are  also  used  as  a 
condiment,  especially  with  fish,  which  is  wrapped  in  them  and 
fried. 

It  is  doubtful  whether  turmeric  was  known  to  the  Greeks. 
Dioscorides  mentions  an  Indian  root  as  a  kind  of  Kvncipos  resem- 
bling ginger,  but  having,  when  chewed,  a  yellow  colour  and 
bitter  taste.  The  Mahometans  use  turmeric  medicinally  in  the 
same  manner  as  the  Hindus ;  they  also  prescribe  it  in  affections 
of  the  liver  and  jaundice  on  accoxmt  of  its  yellow  colour.  There 
are  many  Arabic  names  ;  the  best  known  are  XJruk-es-sufr  '*  gold 
root,"  and  TJruk-es-sabighfn  *' dyers*  root."  The  modem 
Persian  name  is  Zard-chubah ''stick  saffron.'*  The  editor  of 
the  Pharmacojpma  of  Lidia  speaks  favourably  of  the  use  of  a 
decoction  of  turmeric  in  purulent  conjunctivitis ;  he  says  it  is 
very  effectual  in  relieving  the  pain.  In  coryza  he  states  that 
the  fumes  of  burning  turmeric  directed  into  the  nostrils  cause  a 
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copious  mucous  discharge,  and  relieve  the  congestion.     (Op.  cit. 
p.  231.) 

CuUkation, — Turmeric  requires  a  loamy  soil  and  abundance 
of  manure  and  water ;  the  ground  must  be  well  worked  and 
raised  into  ridges,  9  or  10  inches  high  and  18  to  20  broad,  with 
intervening  trenches  9  to  10  inches  broad.  The  sets,  which 
consist  of  small  portions  of  the  root,  are  planted  on  the  tops 
of  the  ridges,  at  about  1 8  inches  to  2  feet  apart.  One  acre 
requires  about  900  such  sets,  and  yields  about  2,000  lbs.  of  the 
fresh  root  [Roxh.).  Other  authorities  state  the  yield  at  from 
1,000  to  2,000  lbs.  Dalzell  and  Gibson  give  very  much 
higher  figures  for  the  best  garden  soil  in  Guzerat,  tiz.,  5,000  to 
20,000  lbs.  per  acre.  They  state  that  the  return  to  the  culti- 
vator is  equal  to  that  obtained  from  sugar-cane,  riz,,  Us.  300 
per  acre.  The  time  for  planting  is  usually  about  the  end  of 
May,  but  it  depends  greatly  upon  the  setting  in  of  the  rainy 
season.  The  crop  may  be  raised  in  the  following  March  or 
April ;  if  left  in  the  ground  new  shoots  appear  upon  setting  in 
of  the  following  rains  and  the  crop  is  lifted  about  20  to  21 
months  after  planting.  In  some  parts  of  India  it  is  not  con- 
sidered good  practice  to  lift  the  plants  the  first  year.  When 
lifted,  the  roots  have  to  be  scalded  in  boiling  water  or  by  steam- 
ing them  in  their  own  juice,  and  to  be  dried  in  the  sun  or  in  an 
oven.  Turmeric  being  much  cultivated  along  with  other  crops 
it  is  impossible  to  obtain  any  reliable  acreage  returns. 

Description. — The  rhizome  of  the  turmeric  plant,  like 
that  of  most  Curcimias,  consists  of  a  central  ovoid  portion  and 
several  lateral  elongated  portions,  all  of  a  deep  orange  colour, 
from  these  proceed  a  number  of  radicles,  at  the  ends  of  some  of 
which  colourless  oval  tubers  are  produced.  The  central  and 
lateral  rhizomes  form  the  round  and  long  turmeric  of  commerce. 
The  former  vary  a  good  deal  in  size  and  shape  ;  they  may  be 
pyriform,  ovoid,  or  almost  round,  and  are  generally  cut  up  into 
two  or  more  pieces ;  the  latter  are  cylindrical,  tapering  towards 
the  extremities,  and  often  more  or  less  bent ;  both  are  marked 
by  transverse  furrows,  and  bear  remains  of  the  rootlets  and 
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leaf-buds.     Turmeric  is  of  a  deep  brownish -yellow  colour,  of 
firm  resinous  consistence,  and  has  a  peculiar  aromatic  odour. 

Microscopic  structure, — Sections  of  the  fresh  rhizome  show 
the  exterior  to  be  composed  of  several  layers  of  compressed 
brown  cells.  The  parenchyme  consists  of  delicate  polygonal 
cells  of  a  yellow  colour,  the  majority  contain  starch  grains 
.which  are  mostly  elongated,  but  some  are  pyriform  or  ovoid ; 
a  smaller  number  of  cells  contain  globular  masses  of  yellow 
resinous  matter,  and  a  rich  orange-yellow  essential  oil ;  those 
cells  which  contain  much  resin  have  littlo  or  no  oil,  when  the 
resin  is  in  small  quantity  there  is  much  oil.  The  vascular  sys- 
tem consists  of  scalariform  and  spiral  vessels,  which  are  most 
abundant  near  the  boundary  line  which  separates  the  cortical 
from  the  central  portion  of  the  rhizome.  This  boundary  hne 
is  composed  of  small  empty  cells,  having  thicker  walls  than 
those  of  the  rest  of  the  parenchyme. 

Chemical  composition. — Turmeric  contains  about  1  per  cent, 
of  an  essential  oil.  Curcianfih  the  yellow-colouring  matter 
of  turmeric,  has  been  examined  by  several  chemists,  whose 
experiments  have  led  to  the  conclusion  that  its  formula  is 
either  C'^H^^'O*  or  C^'H**  0*  that  it  melts  at  172°,  forms 
red-brown  salts  with  alkalies,  is  converted  by  boric  or 
sulphuric  acid  into  rosocf/ain'nCy  by  reduction  with  zinc-dust 
into  an  oily  body,  by  oxidation  into  oxalic  or  torephthalic  acid, 
and  by  fusion  with  potash  into  protocatechuic  acid.  The 
experiments  of  Jackson  and  Menke  have,  however,  led  to 
results  differing  in  many  respect  from  those  above  detailed, 
which  were  probably  obtained  from  impure  preparations. 

The  Curoumin  used  in  their  experiments  was  prepared  by 
treating  ground  turmeric  root  (Bengal  or  Madras)  with  light 
petroleum  to  remove  turmeric  oil,  and  then  with  ether,  which 
dissolves  the  curcumin  together  with  a  large  quantity  of  resin; 
and  it  was  finally  purified  by  crystallization  from  alcohol.  The 
quantity  of  curcumin  thus  obtained  was  only  0*3  per  cent,  of 
the  root ;  tho  total  quantity  contained  in  the  root  is,  however^ 
much  larger,  as  a  considerable  amount  remains  mixed  with,  thd 
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resinous  Impurities,  and  some  also  in  the  oil.  Curcumin  thus 
prepared  crystallizes  from  alcohol  in  stout  needles,  appearing  on 
microscopic  examination  to  be  made  up  of  well-formed  prisms 
with  square  ends,  or  in  spindle-shaped  crystals  often  arranged 
in  radiate  groups.  It  has  an  orange  to  yellow  colour,  according 
to  the  size  of  the  crystals,  with  a  beautiful  blue  reflex;  its  solution 
in  ether  exhibits  a  strong  green  fluorescence.  It  is  inodorous 
when  pure  ;  melts  at  178°,  apparently  with  decomposition.  It 
is  nearly  insoluble  in  water,  somewhat  soluble  in  cold,  more 
readily  in  hot  ethyl  and  methyl  alcohols,  more  soluble  in  glacial 
acetic  acid,  less  in  ether,  very  slightly  in  benzene  and  carbon 
bisulphide,  and  all  but  insoluble  in  light  petroleum.  Strong 
sulphuric  acid  dissolves  it  with  a  fine  reddish  purple  colour, 
gradually  changing  to  black  from  charring;  curcumin  dissolves 
readily  in  alkalies  and  alkaline  carbonates.  Its  ammoniacal 
solution  gives  off  ammonia  when  boiled,  and  deposits  unaltered 
curcumin.  Baryta  water  converts  it  into  a  blackish-red  powder, 
but  lime  water  gives  a  red  solution  like  that  obtained  with 
calcium  carbonate.  Curcumin  is  not  affected  by  acid  sodium 
sulphite.  Pure  curcumin  gives,  as  the  mean  of  several  analyses, 
68*30  per  cent,  carbon  and  5*63  hydrogen,  leading  to  the 
formula  C^*H^*0*,  which  requires  68*29  carbon,  5*69  hydrogen, 
and  26*02  oxygen,  and  this  formula  has  been  confirmed  by  the 
analysis  of  several  derivatives.  For  an  account  of  the  deriva- 
tives of  curcumin,  confer.  Phar.  Jonrn.,  Dec.  30th,  1882. 

Turmeric  oil  or  Tunnerol,  to  which  turmeric  (and  therefore 
curry  powder)  owes  its  aromatic  taste  and  smell,  has  been  ex- 
tracted from  Bengal  turmeric  by  C.  L.  Jackson  and  A.  E.  Menke 
with  light  petroleum,  and  after  being  freed  from  the  higber- 
boiUng  portion  of  that  solvent  by  heating  to  160°  in  a  flask, 
it  formed  a  thickish  oily  yellow  liquid  having  a  pleasant  aro- 
matic odour.  It  was  purified  by  fractional  distillation  under 
diminished  pressure,  and  was  thereby  separated  into  three 
portions,  the  first  boiling  below  193°,  the  second  at  193°  to 
198°,  and  the  third  consisting  of  a  viscous  semi-solid  residue. 
The  middle  portion  consisted  of  nearly  pure  turmerol  ;  the  first 
of  that  substance   contaminated  with  hydrocarbons  from  the 
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petroleum.  The  middle  fraction,  after  further  purification  by 
distillation  in  a  vacuum,  gave,  as  a  mean  result  of  several 
analyses,  83-62  per  cent,  carbon  and  10'42  hydrogen,  agreeing 
nearly  with  the  formula  C^®  H*'  O,  which  requires  83*81  C. 
and  10*29  H.  Turmerol  is  a  pale  yellow  oil  having  a  pleasant 
aromatic  smell,  and  a  density  of  0*9016  at  17^.  It  is  optically 
dextrogyrate,  [a] =33*52.  Under  ordinary  pressure  it  boils  at 
285°  to  290°,  but  decomposes  at  the  same  time,  yielding  a  sub- 
stance of  lower  boiling  point.  (Amer,  Chem,  JounUy  IV.,  pp.  368- 
374.)  Schimmel  and  Co.  (Bericht,  Oct.  1890)  state  that  during  a 
scientific  investigation  of  Curcuma  oil  they  proved  it  to  contain 
Vhellandrene. 

Commerce. — The  bulk  of  the  turmeric  cultivated  in  India  is 
consumed  in  the  East  as  a  dye  and  condiment,  and  the  con- 
sumption must  be  very  large  as  every  one  uses  it.  Full  parti- 
cidars  cannot  be  learned,  but  a  trans-frontier  trade  exists,  and 
the  various  Indian  ports  exchanged  in  1886-87,  281,117  cwts., 
valued  at  Rs.  24,38,260.  During  5  years  from  1884  to  1888 
Tuticorin  exported  6,802  cwts.  of  turmeric  at  the  average 
valuation  of  Rs.  7-8  per  cwt.  In  the  foreign  trade  turmeric  is 
treated  as  a  dye,  and  the  statistics  include  the  wild  or  Cochin 
kind.  In  1885-86  the  exports  were  156,287  cwts.,  valued  at 
Rs.  14,00,000;  in  1886-87, 140,994,  cwts.  were  exported,  valued 
at  Rs.  10,32,025.  The  trade  fluctuates  greatly:  in  1881-82 
only  70,783  cwts.  were  exported;  in  1876-77,  123,824  cwts, 

KiEMPFERIA  GALANGA,  itVi«. 

Fig.— iJosc.  SdU,  t.  92;  Wight  Ic,  t.  899 ;  Eheede,  Hort. 
MaLxL,  ^.41. 

Hab. — In  the  plains  throughout  British  India.    The  tubers. 

Vernacular. — Chandra-mula  {Hind.),  Chandd-mfila,  Htimula 
(Beng.),  Kachula-kalangu  {MaL,  Tam.)^  Chandra-mula,  Utnen 
{Mar.)^  Kapdr-kachri  ((?ws.). 

History,  Uses,  &C.— The  plant  is  called  Ohandra-mrfla 
or  Chandra-mulika  in  Sanskrit,  but  it  is  not  mentioned  in  the 
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Haja-nirghanta.  It  is  much  cultivated  in  gardens  by  the 
Hindus,  whose  women  use  the  aromatic  leaves  and  roots  as  a 
perfume  when  washing  their  hair;  on  this  account  the 
vernacular  names  Utnen  and  Kapur-Jcachri  have  been  given  to 
it  in  Western  India,  as  its  odour  exactly  resembles  that  of  the 
root  of  Hedychiiim  apicatum,  which  is  sold  in  the  bazars  as  a 
Kapur-kachri,  and  is  an  ingredient  in  the  Utnen  or  perfumed 
powder  for  the  hair,  which  has  been  described  in  Vol.  ii.,  p.  234. 
Rheede  states  that  the  tubers  reduced  to  powder  and  mixed 
with  honey  are  given  in  coughs  and  pectoral  affections,  boiled 
in  oil  they  are  applied  externally  to  remove  obstructions  in  the 
nasal  passages.  In  the  Did.  Econ.  Prod,  of  India  (TV,  561),  it 
is  stated  on  the  authority  of  Mason  that  the  roots  are  often  seen 
attached  to  the  necklaces  of  Karen  women,  for  the  sake  of  their 
perfume,  and  that  they  also  place  them  in  their  clothes  for  the 
same  reason.  They  are  also  said  to  be  used  as  a  masticatory 
along  with  betel  leaves  and  areca  nut. 

Description, — The  roots  consist  of  branched  tubers, 
resembling  ginger  in  form,  which  give  off  fleshy  fibres  bearing 
white  pendulous  tubers;  they  have  a  pecuKarly  agreeable 
camphoraceous  odour,  exactly  like  that  of  the  Kapur-kachri  of 
the  bazars.  The  leaves  are  radical,  petioled,  ovate-cordate, 
between  acute  and  obtuse;  margins  membranaceous  and  waved; 
upper  surface  smooth,  deep  green;  imder  surface  pale  and 
somewhat  woolly.  The  leaves  are  much  crowded,  but  when  they 
can  find  room  they  spread  flat  on  the  surface  of  the  earth,  the 
petioles  are  hid  beneath  the  soil  and  form  cylindric  sheaths 
enclosing  the  fascicles  of  flowers,  which  are  of  a  pellucid  white, 
or  white  marked  with  purple  spots,  and  have  the  same  fragrant 
odour  as  the  leaves  and  roots.  All  parts  of  the  plant  have  a 
bitterish  and  camphoraceous  taste. 

The  roots  are  not  met  with  in  conmierce,  but,  judging  from 
some  which  we  have  sliced  and  dried,  would  appear  to  be 
capable  of  supplying  an  article  equal  to  the  Kapiir-kachri  of  the 
shops.  (See  Ecdychium  spicatum).  The  plant  is  cultivated 
with  the  greatest  ease,  and  yields  a  large  crop  of  roots. 
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Chemical  composition, — The  fatty  matters  dissolved  otit  of 
this  tuber  by  ether  consisted  of  a  fragrant  liquid  oil,  and  a 
solid  white  crystalline  substance  separated  by  petroleum  ether. 
The  alcohoKc  extract,  amounting  to  2*76  per  cent.,  contained 
some  white  transparent  prisms  of  an  alkaline  nitrate,  and  a 
few  nodules  of  a  circular- shaped  crystals  of  a  yellowish  colour. 
This  extract  contained  a  small  quantity  or  alkaloid^  and  some 
sweet  body  reducing  Fehling's  solution.  A  large  quantity  of 
starch  is  present,  and  4*  14  per  cent,  of  gum.  The  tubers  dried 
at  lOO^C  lost  4*11  per  cent,  of  moisture,  and  jdelded  13 '73 
per  cent,  of  mineral  matter. 

KiEMPFERIA  ROTUNDA,  Linn. 

Fig. — Bosc,  8ciL,  L  97 ;  Bot.  Mag.,  t.  920  and  6064 ;  Wight 
ic,  t.  2029 ;  Rheede,  Hort.  MaL  xi.,  L  9. 

Hab. — Throughout  India,  often  cultivated. 

Vernaculnr, — Bhume-champa  (Hind.),  Bhin-champa  (Beng,), 
Bhin-champo  {Guz.),  Bhin-chapha {Mar.),  Konda-kalava  (Tel,)f 
Malan-kua  {Mai.) 

History,  Uses,  &C. — This  plant,  called  in  Sanskrit 
Bhumi-champaka,  *'  ground  champaka,"  from  the  sweetness  of 
its  flowers  resembling  that  of  the  champaka  (Michelia),  though 
not  mentioned  in  the  Raja-nirghanta,  is  one  of  the  commonest 
domestic  remedies  of  the  Hindus.  Its  small  globular  pendu- 
lous tubers,  at  one  time  supposed  to  be  the  "  round  zedoary  "  of 
the  druggists,  are  used  throughout  India  as  a  local  application 
to  tumours,  wounds,  and  swellings  of  all  kinds.  Rheede  states 
that  in  Malabar  the  whole  plant,  when  reduced  to  powder,  and 
used  in  the  form  of  an  ointment,  is  considered  to  be  of  wonder- 
ful efficacy  in  healing  fresh  wounds,  and  that,  taken  internally, 
it  is  thought  to  remove  any  coagulated  blood  or  purulent  matter 
that  may  bo  within  the  body ;  he  adds  that  the  root  is  a  useful 
application  to  anasarcous  swellings.  In  Western  India  the 
tubers  are  used  as  a  popular  local  application  in  mumps*  {Chl^ 

*  Tuberous  roots  were  used  by  the  ancients  for  the  same  purpose.  Cf. 
8crib.  Larg.  Comp.  44. 
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gnnd),  but  as  they  are  generally  combined  with  more  active 
remedies,  such  as  Crotou  seeds,  Aconite,  and  Nux  Vomica,  it  is 
probable  that  they  do  not  contribute  much  to  the  cure.  The 
root  consists  of  several  central,  almost  globular  rhizomes,  from 
which  proceed  numerous,  thick,  fleshy  rootlets,  all  of  which 
terminate  in  small,  oblong,  or  round  tubers ;  the  substance  of 
the  rhizomes  and  tubers  is  of  a  pale  straw  colour,  and  has  a 
bitter,  pungent,  camphoraceous  taste,  much  like  that  of  true 
zedoary ;  the  whole  plant  is  aromatic. 

HEDYCHIUM   SPICATUM,  Ham. 

¥{g.—Bot.  Mag.,  t  2300. 

Hab. — China  Himalaya.  The  tubers. 

Vernacular. — Kipdr-kachri,  Kachdr-kacha,  Kachri  {Hind.), 
K^pdr-kachari  (Mar.,  Ouz.),  Shimai-kichilik-kizhangu  (Tarn.). 

History,  Uses,  &C.— Sati,  the  Sanskrit  name  for  Cur- 
cuma Zedoaria,  is  sometimes  erroneously  applied  to  this  plant, 
which  is  not  mentioned  in  the  Baj'a  Nirghanta.  In  the  Hima- 
layas it  is  known  as  Shedw^,  and  the  leaves  are  made  into  mats 
which  are  used  as  sleeping  mats  by  the  hill  people.  The  aromptic 
root-stocks  are  used  as  a  perfume  along  with  Henna  {Lawaonia 
alba)  in  preparing  the  cloth  known  in  the  North- West  Provin- 
ces as  Malagiri  {Watt).  The  sliced  and  dried  root  is  an  article 
of  considerable  importance  in  Indian  trade,  as  it  is  a  principal 
ingredient  in  the  three  kinds  of  Abir,  or  scented  powder,  used  by 
the  Hindus  in  worship,  and  as  a  perfume.  White  Abfr  is  made 
from  the  following  ingredients : — The  root  of  Andropogon  murica- 
ius,  the  tubers  of  Hedychium  spicatum,  sandalwood  and  arrowroot 
(Indian),  or  flour  of  Sorghum.  The  kind  of  Abfr  called  GJmi 
in  Hindf,  and  Fadi  in  Guzerathi,  contains  in  addition  to  the 
above  ingredients  the  seeds  of  Pmnus  Mahalib,  Artemisia  Siever- 
siana,  the  wood  of  Cedrua  Deodara,  the  tuber  of  Curcuma  Zedo- 
aria, cloves  and  cardamoms.  Black  Abir,  or  Bukka  of  the  Dec- 
can,  contains  in  addition  to  all  the  above  ingredients.  Aloes- 
wood,  costus,  the  root  of  Nardostachys  Jatamami,  and  liquid 
Storax.  The  scented  powder  of  the  Jains  called  Vhakhepa  or 
III.— 63 
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Vasakshepa,  does  not  contain  it,  but  consists  of  sandalwood, 
saffron,  musk,  and  Borneo  camphor.  Two  kinds  of  Kipur- 
kachrf  are  found  in  the  Bombay  market,  viz.,  Chinese  and 
Indian  ;  the  latter  was  supposed  by  Royle  to  be  the  Sittarittee 
or  lesser  Galangal  of  Ainslie  (Mat.  Lid.  I.,  p.  140),  but 
Moidin  Sheriff  states  that  the  Sittarittee  of  the  Tamils  is  the 
true  lesser  Galangal,  which  statement  appears  to  be  correct. 
Powell  informs  us  that  the  rhizome  is  pounded  with  tobacco 
and  smoked  in  the  Punjab. 

Description. — Indian  Kipdr-kachri  occurs  in  slices, 
mostly  circidar,  but  sometimes  the  section  is  made  in  a  sloping 
direction ;  the  slices  are  ^  an  inch  or  less  in  diameter,  and 
vary  much  in  thickness ;  they  are  white  and  starchy,  and  when 
freshly  pared  exhibit  a  faint  line  dividing  the  cortical  from  the 
central  portion ;  the  edges  of  each  slice  are  covered  by  a  rough 
reddish-brown  bark  marked  with  numerous  scars  and  circular 
rings ;  here  and  there  rootlets  remain  attached  ;  the  odour  is 
like  that  of  orris  root,  but  more  powerful  and  strongly  cam- 
phoraceous  ;  the  taste  pungent,  bitter,  and  aromatic.  The 
Chinese  drug  is  a  little  larger  than  the  Indian,  whiter,  and  less 
pungent;  the  bark  is  smoother  and  of  a  lighter  colour. 

Microscopic  strttcttcre.—  The  rhizome  consists  of  a  delicate 
parenchyma,  most  of  the  cells  of  which  are  loaded  with  large 
ovoid  starch  grains,  a  few  contain  a  yellowish  resin,  and  essen- 
tial oil ;  the  epidermis  is  composed  of  several  rows  of  compress- 
ed, nearly  empty,  reddish-brown  cells.  From  the  unaltered 
condition  of  the  starch  it  appears  that  the  rhizomes  are  not 
exposed  to  heat. 

Chemical  composition. — The  dried  tubers  have  been  examined 
by  J.  C.  Thresh  {Pharm.  Journ.  [3]  XV,  361).    The  proximate 
analysis  gave  the  following  results: — 
Soluble  in  petroleimi  ether — 

Ethylmethylparacoumarate 3*0  I         ^.g 

Fixed  oil  and  odorous  body ,,...     2*9  J 

Soluble  in  alcohol^ 

Indif .  substance  ppt .  by  tannin, . « , *!         ^  ^^ 

Acid  resin,  &c.  ,,. • J 
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Soluble  in  water— 

Glucoside  or  saccharine  matter 1*0 

Mucilage 2*8 

Albuminoids,  organic  acid,  &c 1-9 

Starcb 52-3 

Moisture , ,  13*6 

Ash 4-6 

Cellulose,  &c , 15-2 

100-0 

The  odorous  principle  was  entirely  taken  up  by  petroleum 
ether,  upon  allowing  the  petroleum  ether  to  evaporate  slowly,  an 
abundant  crop  of  large,  colourless,  tabular  crystals  was  obtained, 
together  with  a  pale  yellowish-brown  oily  fluid.  These  crystals, 
after  washing  with  cold  petroleum,  were  submitted  to  a  series 
of  recrystallizations  in  order  to  remove  traces  of  the  odorous 
matter.  They  were  finally  obtained  quite  odourless,  and  found 
to  possess  the  following  properties : — Soluble  in  petroleum 
ether,  ether,  alcohol,  chloroform  and  benzol.  Insoluble  in 
diluted  solutions  of  potash,  soda  or  ammonia.  Sulphuric  acid 
dissolved  it  in  the  cold  without  production  of  colour,  but  if 
heated  the  solution  became  purple  red.  The  alcoholic  solution 
was  neutral  in  reaction,  not  coloured  by  ferric  chloride  or 
precipitated  by  basic  lead  acetate.  It  did  not  reduce  silver 
salts. 

The  melting  point  (uncorrected)  was  found  to  be  120 — 121° 
F.  (49*^  C),  and  after  melting  it  would  remain  fluid  at  ordinary 
temperatures  for  days  if  left  undisturbed. 

By  burning  with  copper  oxide  in  a  current  of  oxygen  the 
following  results  were  obtained : — 

•2931  gram  yielded  '7490  gram  CO'  and  -1804  gram  H*  O. 

•2703  gram  gave  -6912  gram  CO*  and  -1690  gram  H«0. 

These  results  agree  with  the  empirical  formula  C^H^*^* : — 

The  uncrystallizable  portion  of  the  petroleum  ether  residue 
was  found  to  consist  of  the  odorous  principle,  a  fixed  oil  and  a 
very  considerable  proportion  of  ethylmethylparacoimiarate,  the 
latter  doubtless  prevented  from  crystallizing  by  the  presence 
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of  the  former.  Upon  saponification  of  the  mixture  with  alco- 
holic potaah,  two  crystalline  acids  were  obtained,  the  niethyl- 
paracoumaric  and  another,  apparently  a  fatty  acid.  This  latter 
was  totally  insoluble  in  boiling  water,  but  crystallizable  from 
alcohol.  The  quantity  obtained  did  not  enable  the  author  to 
identify  it  with  certainty.  A  minute  quantity  of  the  oily  fluid 
abovementioned  dropped  upon  the  clothes,  rendered  them 
highly  odorous  for  a  considerable  length  of  time,  or,  if  exposed 
caused  a  large  room  to  be  pervaded  with  an  odour  resembling 
that  of  hyacinths. 

Commerce. — The  Chinese  drug  which  forms  by  far  the  greater 
proportion  of  the  commercial  article  is  shipped  to  Indian  ports 
via  Singapore,  and  is  valued  at  Rs.  4|  per  maund  of  37  J  lbs. 
Sir  E.  Buck  {Dyes  and  Tans  of  the  N.-W,  Fromnces)  gives  the 
export  from  Kumaon  in  1875-76  as  95^  cwts.,  and  also  stakes 
that  in  the  same  year  an  equal  quantity  was  exported  from 
Garhwal,  and  40^  cwts.  from  the  Bijnor  district.  In  Da  vies' 
Trade  Report  25  maunds  (about  2,000  lbs.)  are  given  as  the 
annual  export  nd  Peshawar  to  Afghanistan  (Diet,  Econ. 
Prod,  Ind.  IV.,  p.  208).  The  Indian  kind  is  valued  in  Bombay 
at  about  Rs.  5  per  maund  of  37|  lbs.  It  is  not  so  handsome 
in  appearance  as  the  Chinese,  but  is  more  odorous. 

ZINGIBER  OFFICINALE,  Rose. 

Yig.—Bentl.  and  Tnm.,  t.  270  ;  Rose.  Monand,  PL,  83 ; 
Woodmlle,  t.  250;   Steph.  and  CA.,  t.  96. 

Hab. —  Cultivated  throughout  the  East.     The  rhizome. 

Vernacular. — (Fresh)  adrak,  adi,  (dry)  South  (Rind.)  ;  (fresh) 
Alen,  (dry)  South  (Mar.);  (fresh)  Ada,  (dry)  Sont  (Beng,) ; 
(fresh)  Inji,  (dry)  Shukku  (Tarn.) ;  (fresh)  Allam,  (dry)  Sonti 
(TVZ.);  (fresh)  Hasisunthi,  (dry)  Vana-sunthi  (Caw.);  (fresh) 
Adu,  (dry)  Sunth  (Guz.)  ;  (fresh)  Inchi,  (drj')  chukka  (Mai). 

History,  Uses,  &C.  — Ginger  has  been  cultivated  in 
India  from  prehistoric  times  ;  it  is  a  native  of  the  East,  but  ia 
not  now  known  in  a   wild  state.     In  Sanskrit  it  bears  manv 
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names,  sucli  as  Mahaushadha  "  great  remedy/'  Visva  "  perva- 
der,"  Visva-bheshaja  ''panacea,"  Sringavera  **  antlered,''  Katu- 
badra  *'tbe  good  acrid,''  &c.  Wben  dried  it  is  known  as 
Suntbi  and  Nagara  in  distinction  from  Ardraka  **  fresh 
ginger."  In  the  Nighantas  it  is  described  as  acrid  and 
digestive,  useful  for  the  removal  of  cold  humors,  costiveness, 
nausea,  asthma,  cough,  colic,  palpitation  of  the  heart,  tym- 
panitis, swellings,  piles,  &c.  Ginger  is  one  of  the  three  acrids 
(trikatu)  of  the  Hindu  physicians,  the  other  two  being  black 
pepper  and  long  pepper ;  combined  with  other  spices  and 
sugar,  as  in  the  preparations  known  as  Samasarkara  chnrna  and 
Sauhhagya  sunthi,  it  is  given  in  dyspepsia  and  loss  of  appetite. 
In  rheumatism  preparations  of  ginger  and  other  spices  with 
butter  are  given  internally,  and  it  is  an  ingredient  in  oils  used 
for  external  application.  The  juice  of  the  fresh  tubers,  with  or 
without  the  juice  of  garlic,  mixed  with  honey,  is  a  favourite 
domestic  remedy  for  cough  and  asthma,  with  lime  juice  it  is 
used  in  bilious  dyspepsia,  and  a  paste  of  dry  ginger  and  warm 
water  is  applied  to  the  forehead  to  relieve  headache.  In  Western 
India,  ginger  juice,  with  a  little  honey  and  a  pinch  of  burnt 
peacock's  feathers,  is  the  popular  remedy  for  vomiting.  In 
old  Persian  we  find  the  names  Shingahir  or  Shmigahir  and 
Adrak  applied  to  ginger,  and  it  was  probably  through  the 
Persians  that  the  Greeks  first  became  acquainted  with  it,  as 
their  ftyytp^p*  is  evidently  derived  from  the  Sanskrit  Sringavera 
through  the  Persian  form  of  the  word,  -  The  Arabic  name 
Zanjahil  is  of  similar  origin,  the  chief  difference  being  the 
substitution  of  the  letter  j  for  o,  which  is  not  in  the  Arabian 
alphabet. 

Ginger  is  described  by  Dioscorides  as  hot,  digestive,  gently 
laxative,  stomachic  and  having  all  the  properties  of  pepper ;  it 
was  an  ingredient  in  coUyria  and  antidotes  to  poison.  Pliny 
notices  it  in  his  chapter  on  peppers,  but  very  briefly,  and  it  does 
not  appear  to  have  been  regarded  as  an  article  of  much 
importance  in  his  time. 

In  the  second  century  of  our  era,  ginger  is  mentioned  as  liable 
to  duty  (vectigal)  at  Alexandria  along  with  other  Indian  spices. 
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{Vincent  Com.  and  Nav.  of  the  Ancients^  III,  695).  Galen  recom- 
mends it  in  paralysis  and  all  complaints  arising  from  cold  hu- 
mors ;  Paulus  in  neuralgia  and  gout.  Ibn  Sina  and  other  Arabian 
and  Persian  physicians  closely  follow  the  Greeks,  but  enlarge 
upon  its  aphrodisiacal  properties.  In  modem  medicine  the 
value  of  ginger  as  a  carminative  in  atonic  dyspepsia  and  flatulent 
colic,  and  as  a  masticatory  in  relaxed  conditions  of  the  throat 
is  generally  admitted. 

The  manufacture  of  ginger  beer  and  ginger  ale  forms  a  large 
portion  of  the  mineral  water  trade  in  England.;  indeed,  some 
makers  have  acquired  a  special  reputation  for  their  production. 
Besides  the  large  number  of  fermented  and  aerated  ginger  beers 
consumed  at  home,  a  good  deal  of  ginger  ale  is  shipped  in  glass 
bottles  from  Belfast,  especially  to  the  United  States.  About 
16,000  packages  or  casks  are  so  exported  annually,  for  it  has 
become  a  fashionable  beverage  in  America  among  all  classes. 

According  to  the  American  ofiicial  returns  the  imports  in  the 
two  years  ending  June  were  as  follows  (the  duty  being  20 
per  cent.): — 

1888.  1889. 

Dozen  bottles.  Dozen  bottles. 

Ginger  ale  and  beer 23 1 ,721  261 ,  828 

Ginger  cordial 262 

Preserved  ginger  (35  per 

cent,  duty)  value $14,289  $2,670 

Hundredweights.  Himdredweights. 

Raw  ginger(duty  free)  34,194  27,718 

The  value  of  the  ginger  ale  and  beer  imported  there  was  in 
1887,  $153,376;  in   1888,  $126,987,  and  in   1889,  $92,001, 

The  manufacture  of  ginger  ale  seems  to  have  been  com- 
menced there  also  ;  for  last  year  3,512  dozen  quarts  were  sent 
away  from  New  York  and  New  Orleans,  besides  what  was 
locally  consumed. 

The  number  of  uses  to  which  ginger  is  appHed  besides  as  a 
spice,  confection  and  medicine  are  many  ;  for  instance,  we  have 
gingerade,  ginger  ale,  ginger  beer,  ginger  brandy,  ginger  bread, 
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ginger  champagne,   ginger    cordial,    ginger  essence,    ginger 
lozenges  and  ginger  wine. 

On  the  Continent  of  Europe,  ginger  is  less  used  and  appre- 
ciated than  in  England. 

Soluble  essences  of  ginger  are  required  for  making  good 
ginger  beer,  and  Belfast  and  American  ginger  ales.  There  are 
aerated  and  fermented  ginger  beers;  the  best  imbleached 
Jamaica  ginger,  well  bruised,  being  used  for  the  latter.  Ginger 
is  also  used  for  a  kind  of  cordial  and  champagne. 

Lastly,  young  ginger  is  candied  and  preserved  to  a  con- 
siderable extent  in  the  East,  and  comes  into  commerce  under 
the  section  of  "succades."  The  quantity  imported  into  England 
from  India  and  China  ranges  from  300,000  to  600,000  pounds, 
of  the  value  of  £1 1,000  to  £25,000.  The  mode  of  preserving  it 
is  to  steep  the  rhizomes  in  vats  of  water  for  several  days, 
changing  the  water  once.  When  taken  out  it  is  spread  on 
tables  and  well  pricked  or  pierced  with  bodkins.  The  rhizomes 
are  then  boiled  in  a  copper  caldron,  then  steeped  for  two  days 
and  nights  in  a  vat  with  a  mixture  of  water  and  rice  flour. 
After  this  they  are  washed  with  a  solution  of  lime,  then  boiled 
with  an  equal  weight  of  sugar  and  a  little  white  of  egg  is  added 
to  clarify. 

After  the  ginger  has  been  boUed  a  second  time  it  is  put  in 
glazed  jars  of  pottery,  holding  1  pound,  3  pounds  or  6  pounds, 
and  covered  with  syrup.  The  syrup  is  changed  two  or  three 
times,  and  then  they  are  shipped  in  cases  holding  six  jars. 

The  quality  called  "  Mandarin  "  is  put  up  in  barrels.  (P.  L. 
Simmonds,  Amer.  Jn,  Pharni.  1891.) 

Description. — Many  qualities  of  ginger  are  met  with  in 
Eastern  commerce,  which  vary  greatly  in  appearance  ;  the  fresh 
tubers  also  vary  in  size,  flavour  and  colour  in  dijfferent  soils. 
One  variety  found  in  gardens  in  the  Concan  has  a  darker  colour 
than  ordinary  ginger  and  somewhat  of  a  zedoary  flavour  ;  it  is 
known  as  KalaAla^  "  black  ginger."  Dried  ginger  is  known 
in  two  forms,  namely,  the  rhizome  with  its  epidermis,  in  which 
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case  it  is  called  coated  \  or  deprived  of  epidermis,  and  tben 
termed  scraped  or  uncoated.  The  pieces,  which  are  called  by 
the  spice  dealers  races  or  hands,  rarely  exceed  4  inches  in  length 
and  have  a  somewhat  palmate  form,  being  made  up  of  a  series 
of  short,  laterally  compressed,  lobe-like  shoots  or  knobs. 
Uncoated  Cochin  ginger,  which  is  the  best  kind  produced  in 
India,  has  a  pale  buS  hue,  and  a  striated,  somewhat  fibrous, 
surface.  It  breaks  easily,  exhibiting  a  short  and  farinaceous 
fractui*e  with  numerous  bristle-like  fibres  and  closely  resembles 
Jamaica  ginger  in  appearance  and  flavour.  "  Black "  Cochin 
ginger  is  that  dried  in  the  wet  weather  by  meeuis  of  hot  ashes. 
Bengal  and  Bombay  gingers  have  a  brownish  or  reddish 
external  surface,  and  the  fractured  surface  is  harder  and  darker, 
the  flavour  is  less  delicate  than  that  of  the  Cochin  sort.  Coated 
gingers  are  now  seldom  met  with,  but  Indian  commercial 
samples  usually  contain  a  proportion  of  shrivelled  and  im- 
perfectly scraped  roots. 

Ohemical  composition. — Q-inger  has  been  very  completely 
examined  by  J.  C.  Thresh.  {Pharm.  Journ.  (3)  xii.,  721). 
He  found  Cochin  ginger  to  contain  volatile  oil  I '350  ;  fat,  wax 
(?)  and  resin  (in  the  petroleum  ether  solution),  1*205;  neutral 
resin  '950;  a.  and  b.  resins,  '865;  Gingerol,  '600 ;  substance 
precipitated  by  acids,  5'350 ;  mucilage,  1*450 ;  indifferent 
substance  precipitated  by  tannin,  organic  acids,  &c.,  6*800; 
extractive  soluble  in  alcohol  not  in  ether  or  water,  "280 ;  alkaloid 
a  trace ;  metarabin,  8120  ;  starch,  15-790  ;  pararabin,  14*400 ; 
oxalic  acid  (as  CaC^O*),  '427 ;  cellulose,  3-750 ;  albuminoids, 
5*570;  vasculose,  &c,,  14*763;  moisture,  13*530;  ash,  4*800. 
The  essential  oil  is  pale-yellow,  laevogyre  and  not  acrid. 
Gingerol,  the  active  principle,  is  a  straw-coloured,  viscid, 
odourless  fluid  of  extremely  pungent  taste. 

According  to  S.  J.  Riegel,  East  India  ginger  yields  8  per 
cent,  of  oleo-resin,  whereas  Jamaica  ginger  only  yields  5  per 
cent.  It  may  be  best  extracted  by  alcohol,  ether  or  chloroform, 
benzin  will  dissolve  it,  but  it  does  not  exhaust  the  drug  as 
satisfactorily  as  the  other  solvents. 
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Commeree.-^Qmg^T  is  extensively  cultivated  in  Britisli  India, 
from  the  Himalayas  to  Cape  Comorin, 

In  the  Himalayas  it  is  successfully  reared  at  elevations  of  4,000 
or  5,000  feet,  requiring,  however,  a  moist  soil.  The  Malabar 
ginger,  exported  from  Calicut,  is  the  produce  of  the  district  of 
Shcmaad,  situated  to  the  south  of  Calicut.  In  the  Dacca 
district  the  natives  cleanse  the  roots  in  boiling  lime  water, 
which  probably  injures  much  of  the  fragrant  pungency, whcresta 
in  Jamaica  they  use  simply  plain  water. 

In  order  to  dry  ginger  into  what  is  called  "  south  ^  in  India 
—that  is,  to  enable  it  to  keep — the  fresh  roots  are  put  into  a 
basket,  which  is  suspended  by  a  rope,  and  then  two  men,  one 
on  each  side,  pull  it  to  and  fro  between  them  by  a  cord 
attached,  and  thus  shake  the  roots  in  the  basket ;  this  process 
is  carried  on  for  two  hours  every  day  for  three  days.  After 
this  the  roots  are  dried  in  the  sun  for  eight  days,  and  again 
shaken  in  the  basket ;  the  object  of  the  shaking  being  to  take 
off  the  outer  scales  and  skin  of  the  roots.  Two  days  further 
drying  completes  the  process,  and  the  ginger  sells  at  about  a 
rupee>  or  two,  for  6  or  8  pounds.  The  value  of  the  East  Indian 
ginger  exported  went  on  increasing  from  about  £63,000(44,457 
hundredweights)  in  1881  to  over  £199,000  (133,280  hundred- 
weights) in  1887;  but  in  the  last  three  years  it  has  retrograded, 
having  fallen  to  £70,398  (61,774  hundredweights)  in  the 
financial  year  ending  March,  1890. 

Last  year,  of  63,500  cwts.  imported  into  England,  India 
sent  53,500  cwts.,  Jamaica,  5,900  cwts.,  and  West  Africa,  2,600 
cwts,     (P.  L.  Stmnwnds,) 


ZINGIBER  CASSUMUNAR,  Ruxb. 

Fig, — Roxb.  in  As.  Research.  }l,t.7;  Bot.  May,,  t.  1426; 
Box.  Monand.  PL 

Hab, — India.     The  rhizomes. 
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FiprrwKJukr.— Ban-ada  {Beng.),  Nisa,  Malabari-halad  (ifar.), 
Karpushpu  {Tel.)y  Ban-adrak,  Ban-adi  {Bind,). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Vadra- 
draka  or  "  wild  ginger, "  though  not  mentioned  in  the  lUja 
Nirghanta,  appears  to  be  well  known  in  most  parts  of  India 
as  a  domestic  remedy  among  the  peasantry,  who  rub  down 
the  tubers  with  water  for  administration  in  diarrhcoa  and 
colic.  Though  Roxburgh  has  named  this  plant  Caasumunar^ 
it  appears  to  be  very  doubtfid  whether  its  roots  have  ever 
been  exported  to  Europe  or  have  ever  been  an  article  of  commerce 
in  India.  Kattu-mannal  is  a  Malabar  name  for  the  yellow 
zedoary,  and  it  appears  to  be  this  plant  which  has  furnished  the 
Cassumunar  root  of  the  druggists  (cf,  P&i-eira,  Mai.  Med., 
ii.,  Pt.  1,  p.  236).  In  odour  and  taste  both  roots  are  very 
similar.  The  Marathi  name  Nisa  is  Sanskrit  and  signifies 
**  turmeric,'*  and  seems  to  indicate  that  the  tubers  of  this 
plant  are  used  as  a  substitute  for  that  article  by  the 
peasantry. 

Description. —  The  fresh  rhizomes  are  1  to  2  inches  in 
diameter,  jointed,  compressed,  with  numerous  white  fleshy 
radicles,  to  some  of  which  white  tubers  are  attached*  Each 
joint  of  the  rhizome  is  furnished  with  a  leaf  bud.  The 
epidermis  is  scaly,  light-brown,  the  interior  of  a  rich  golden 
yellow,  the  odour  is  powerful  and  not  very  pleasant,  like  a 
mixture  of  ginger,  camphor,  and  turmeric;  the  taste  hot  and 
camphoraceous. 

Microscopic  structure. —  The  epidermis  is  formed  of  many 
layers  of  compressed  and  obliterated  cells.  The  parenchyma 
consists  of  large  polyhedral  cells ;  those  in  the  cortical  portion 
of  the  rhizome  are  nearly  free  from  starch,  but  those  in  the 
central  portion  are  filled  with  large  ovoid  starch  granules.  In 
all  parts  of  the  rhizome  large  cells  full  of  a  golden-yellow 
essential  oil  abound.  The  vascular  system  resembles  that 
of  turmeric. 
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Chemical  composition. — ^The  drug  yielded  to  analysis  :— 
Ether  extract  (essential  oil,  fat,  and  soft  resins) ...  6'96 

Alcoholic  extract  (sugar,  resins)  7*29 

Water  extract  (gum,  acids,  &c.) 13'42 

Starch 1508 

Crude  fibre 12-61 

Ash 6-80 

Moisture 7*66 

Albuminoids,  modifications  of  arabin,  &c 30*  18 

10000 
The  root  had  a  pungent  odour,  similar  to  a  mixture  of  cam- 
phor and  nutmeg,  the  soft  resin  had  a  bitter  and  burning  taste. 
The  colouring  matter  had  many  of  the  reactions  of  curcumin, 
but  was  more  readily  bleached  than  true  curcumin,  and  the 
colour  of  the  powder  was  very  fugitive.  The  water  extract 
gave  a  crystalline  precipitate  with  lead  acetate,  which  was 
found  to  be  due  to  the  presence  of  malic  acid.  The  root 
contained  more  mucilage  and  sugar  than  that  of  Curcuma  aro^ 
niatica.  We  were  unable  to  separate  any  of  the  "  soapy  extrac- 
tive'^ mentioned  in  the  analysis  of  Cassumunar  root  by  Luca. 

CostUS  Speciosus,  8m.,  Lam.  III.  t.,  t.  3  ;  Bheede,  HorL 
Mai  xi.,  t.  8. 

Vernacular. — Ked  (Hind,  and  Beng.)^  Penva  T^r  (Mar,)y 
Kemuka  {Sana,).  Roxburgh  notices  a  preserve  made  of  the 
fresh  roots  which  is  considered  wholesome  and  nutritious. 
0.  speciosm  is  the  Tjana-kua  of  Rheede  and  the  Herha  spiralis 
hirsuta  of  Bumphius.  Ainslie,  quoting  Brown's  History  of 
Jamaica,  says  that  the  root  is  there  used  as  a  substitute  for 
ginger,  but  is  very  inferior  to  it.  {Mat  Ind.  ii.,  167.)  In  the 
Calcutta  Exhibition  Catalogue^  the  root  is  described  as  depura- 
tive  and  aphrodisiac ;  similar  properties  are  attributed  to  it  in 
the  Concan,  where  it  is  very  abundant  in  moist  situations.  The 
rhizome  resembles  the  great  Gkdangal  in  growth  and  structure, 
but  has  no  aromatic  properties,  the  taste  being  mucilaginous 
and  feebly  astringent ;  it  could  only  be  used  as  a  substitute  for 
ginger  by  being  preserved  with  a  quantity  of  that  root  suffi* 
cient  to  flavour  it. 
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ELETTARIA  CARDAMOMUM,  Mat<m. 

Fig. — Rheede^  Horf,  MaL  xi.,  tt,  4  and  5  ;  BentL  aiid  Tnm., 
t.  267  ;  Woodville,  ^.  231  ;  Bojrb.  Cor.  PL  m.,  t.  226.  Malabar 
Cardamom  (Eng.),  Cardamome  du  Malabar  {Fr.). 

Hab.  —  West  and  South  India.     The  fruit. 

Ferwacw/ar.— Chhoti-ilayachi  or  ilachi  (Hind.),  Elaich, 
Gujrati-elaich  (Beng.),  Elehi  (Okz.),  Veldoda  {Mar,),  Ella-kai 
{Tarn.),  Ydlakki  (Can.),  Elettari  (MaL),  Elakaya,  Vittula  (TeL). 

History,  Uses,  &C. — The  small  cardamom^  in  Sanskrit 
Ela,  is  mentioned  by  Susruta.  In  the  Nighantas  it  bears 
various  synonyms,  such  as  Tniti,  Kapota-vami  '*  grey/' 
Korangi,  and  Dravidi  **  coming  from  the  Dra vidian  country." 
The  large  or  Nepal  cardamom  (Amomum  subulatum)  is  called 
SthidaUa  "large  Ela,*'  and  is  described  separately.  Both  kinds 
are  considered  to  be  digestive,  pungent,  light  and  hot,  and  are 
recommended  in  phlegmatic  affections,  such  as  cough,  asthma, 
piles,  and  diseases  of  the  bladder  and  kidneys.  These  two 
cardamoms  are  described  by  Ibn  Sina  under  the  name  of  ^^ 
(kakulah) ;  he  also  describes  separately  under  the  name  of 
h^.d^  (hilbawa)  another  kind  of  cardamom  as  more  easily 
digested  than  the  kaku/ah.  This  latter  cardamom  is  the  true 
Cardamomum  majus  or  Nutmeg  cardamom  of  Africa  to  which 
Pereira  has  given  the  name  of  Amomum  korarifna.  We  think 
that  there  can  be  no  doubt  that  the  Greeks  were  acquainted 
with  the  cardamoms  of  India  which  they  appear  to  have  first 
obtained  from  the  Persians  through  Syria  and  Armenia. 
Dioscorides  says  :—"  Choose  that  which  is  tough,  well  filled, 
closed ;  if  not  in  this  state,  it  is  too  old  and  has  lost  its  aroma. 
The  taste  is  pungent  and  somewhat  bitter."  With  respect  to 
the  name  Katlddiis,  the  Greeks  appear  to  have  applied  it  to 
this  spice  in  much  the  same  way  as  the  Persians  applied  the 
name  kakalah,  which  originally  meant  the  fruit  of  some  other 
plant  which  was  used  for  flavouring  bread.  In  the  Burhan  it 
is  stated  that  tiie  name  kakulah  is  also  given  by  some  to  a  fruit 
like  Bapandan  (a  kind  of   cress),  which  is  the  same  as  Ilachu 
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Besides  the  two  Indian  cardamoms,  there  is  a  large  kind  of 
cardamom  which  comes  from  Ceylon,  now  found  in  commerce. 
Dr.  Trimen,  in  his  Systematic  Catalogue  of  the  Flowering  Plants 
and  Ferns  of  Ceylon y  speaks  of  the  plant  which  produces  it  as 
Eleitaria  cardamomum,  Maton,  rar*  major — the  Ensal  of  the 
Singhalese. 

As  a  masticatory  and  for  flavouring  food,  the  Malabar  or 
small  cardamom  is  preferred  by  the  natives,  but  the  other 
kinds,  which  are  cheaper  and  of  less  delicate  flavour,  are  largely 
used  by  the  sweetmeat  makers. 

Cultivation. — There  are  two  ways  of  propagating  the  plant, 
viz.,  by  sets  or  by  seed.  The  chief  requirements  for  successful 
cultivation  are  a  rich  loamy  soil,  and  a  site  sheltered  from 
strong  winds  and  too  much  direct  sunlight.  Clearings  in 
forest  land,  with  a  few  trees  left  here  and  there,  in  order  to 
give  the  requisite  shade  and  shelter,  are  foimd  to  offer  the  best 
conditions  for  the  production  of  good  crops.  In  the  planting 
of  sets,  young  ones  of  one  to  two  years  old  should  be  chosen. 
Holes  one  foot  deep  and  18  inches  wide  are  dug,  and  into  these, 
after  they  have  been  prepared  as  beds,  raised  a  few  inches 
above  the  surrounding  ground,  the  sets  are  inserted  just  below 
the  surface  of  the  soil. 

The  spaces  between  each  plant  may  be  from  6  to  12  feet, 
according  to  the  quality  of  the  soil.  The  ground  should  be 
well  cleared  of  weeds,  stones  and  rubbish,  but  when  the  plants 
have  grown  to  a  certain  size,  no  further  weeding  will  be  necessary, 
as  nothing  will  grow  under  their  shade.  Seeds  should  be  sown 
in  prepared  nurseries,  care  being  taken  not  to  sow  too  deep. 
The  seedlings,  when  6  to  8  inches  in  height,  shoidd  be 
transplanted  and  treated  in  the  same  manner  as  sets.  (Diet. 
Econ.  Prod.  hid.  iii.,  p.  229).  For  the  particulars  of 
cardamom  cidtivation  in  the  Wynaad,  Travancore,  Mysore, 
Madura,  Coorg,  and  Canara,  the  same  work  may  be 
consulted.  To  prepare  cardamoms  for  the  market,  they  are 
washed,  bleached,  and  starched.  For  washing,  2  lbs.  of  poimded 
aoapnuts  and  \  lb.  of  Acucia  concinna  pods  are  mixed  with  about 
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5  gallons  of  water,  and  a  separate  solution  of  common  country 
soap  is  made.  Three  quarts  of  the  soapnut  mixture  are  added 
to  8  quarts  of  water,  and  in  this  10  lbs.  of  cardamoms  are  well 
agitated  by  hand  and  then  transferred  to  a  basket  to  drain  for  a 
few  minutes.  They  are  then  washed  a  second  time  in  7  quarts  of 
water,  one  of  the  soapnut  mixture,  and  one  of  the  soap  solution, 
drained  and  thrown  upon  a  mat.  Then  they  are  continually 
sprinkled  with  fresh  water  by  relays  of  women  until  sunrise 
next  morning,  when  they  are  spread  out  on  mats  to  dry  for  four 
or  five  hours.  The  stalks  are  then  cut  off  with  scissors,  at 
which  work  some  women  are  so  expert  as  to  be  able  to  nip 
90  cardamoms  in  one  minute.  This  done,  the  cardamoms  are 
sorted  for  export.  The  starching  process,  which  has  only  lately 
been  introduced,  consists  in  sprinkling  the  cardamoms  with  a 
thin  paste  made  of  rice  and  wheat  flour,  country  soap,  and 
butter  milk,  and  rubbing  them  between  the  palms  of  the  hands. 
The  washing  mixtures  are  used  for  two  lots  of  cardamoms 
and  are  then  thrown  away.  The  women  who  wash  are  paid  3 
annas  per  diem ;  the  night  watchers  4  annas,  and  the  nippers 
2^  annas  per  13  lbs. 

Description. — The  cardamom  of  commerce  is  a  dry, 
three-sided,  oblong,  or  roundish  capsule  of  a  yellowish-brown  or 
dirty  white  colour.  The  pericarp  is  tough,  and  divides  into 
three  valves,  from  the  middle  of  the  inner  sarface  of  each  a 
partition  projects  towards  the  axis,  so  as  to  divide  the  capsule 
into  three  cells,  each  of  which  is  filled  with  closely  packed 
angular  seeds,  each  surrounded  by  a  thin  transparent  membrane 
(aril).  The  seeds  are  of  a  rich  brown  colour,  about  two  linea 
long,  transversely  rugose,  with  a  depressed  hilum,  and  deeply 
channelled  raph^.  The  capsule  is  almost  tasteless.  The  seeds 
have  a  pungent,  camphoraceous,  agreeable  flavour,  and  leave  a 
sensation  of  cold  upon  the  tongue  when  chewed. 

Microscopic  structure. — The  testa  of  the  seed  is  formed  of 
three  layers:  Ist,  a  layer  of  thick- walled  striated  cells;  2nd,  a 
layer  of  large  thin- walled  cells;  3rd,  an  internal  layer  of  dark- 
brown  radiating  cells,  with  very  thick  walls.     The  albumen  ia 
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colourless  and  consists  of  polyhedral  cells  containing  starch, 
and  generally  rhomboidal  masses  of  albuminous  matter,  which 
can  be  easily  seen  when  thin  slices  of  the  albumen  in  almond 
oil  are  examined  by  polarized  light. 

Chemical  composition, — The  parenchyme  of  the  albumen  and 
embryo  is  loaded  with  fatty  oil  and  essential  oil,  the  former 
existing  in  the  seed  to  the  extent  of  about  10  per  cent.  The 
essential  oil,  which  amounts  on  an  average  to  4*6  per  cent., 
has  the  odour  and  flavour  of  the  seeds ;  it  consists  chiefly  of  a 
liquid  having  the  formula  C  *  °  H  ^^  O'.  According  to  Fluckiger, 
the  raw  oil  is  dextrogyre,  and  deposits  after  a  time  a  camphor, 
which  he  considers  to  be  identical  with  common  camphor,  as 
it  agrees  with  that  substance  in  optical  properties  and  crystal- 
line form.  The  water  which  comes  over  when  cardamoms  are 
distilled,  contains  acetic  acid.  The  ash  of  cardamoms,  which, 
according  to  Warnecke,  amounts  to  6*12  per  cent,  in  common 
with  that  of  several  other  plants  of  the  same  order,  is  remark- 
ably rich  in  manganese. 

Commerce. — ^The  trade  in  Indian  cardamoms  seems  to  have 
been  declining  for  some  years  past.  In  1880-81  the  exports 
to  foreign  countries  were  valued  at  Rs.  8,20,257,  but  the 
returns  for  that  year  were  the  highest  on  record.  For 
subsequent  years  they  were  as  follows: — 1883-84,  Rs.  6,68,334; 
1885-86,  Rs.  5,60,012;  and  1887-88,  Rs.  2,04,858.  In 
1883-84,  the  United  Kingdom  received  of  the  above,  cardamoms 
to  the  value  of  Rs.   4,05,649,  but  last  year  only  Rs.  62,658. 

After  the  United  Kingdom  tho  other  receiving  countries  are 
generally  in  the  following  order  of  importance : —  Arabia, 
Germany,  Persia.  On  the  other  hand,  the  imparts  of  foreign 
cardamoms  seem  to  be  on  the  increase.  In  1880-81  they 
were  valued  at  Rs.  4,134,  and  taking  the  same  years  as  have 
been  given  for  the  exports,  the  imports  were  in  1883-84, 
Rs.  18,351;  1885-86,  Rs.  92,205;  and  1887-88,  Rs.  2,60,450. 

During  this  year  the  bulk  of  the  imports  {viz.,  Rs.  2,51,211 
worth)  came  from  Ceylon,  and  of  the  total  of  these  foreign 
imports,  Bombay  received  Rs.  2,16,455  worth.    Of  the  internal 
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trade  in  cardamoms,  full  statistics  are  not  arailablo,  but  exclud- 
ing  the  transfrontier  trade  by  land,  it  was  last  year  valued 
atRs.  25,11,053. 

In  Travancore  the  cardamom  cultivation  and  trade  are  a 
monopoly  of  the  State.  The  drug  is  grown  on  the  Cardamom 
Hills,  and  is  brought  down,  under  guard,  to  Alleppy  to  be  ex- 
ported. The  following  table  gives  a  Statement  of  the  sale  of 
Travancore  cardamoms  during  the  last  sixteen  years : — 
Statement  of  the  Sak  of  Travancore  Cardamoms^  1875  to  1891. 


Year  M.  E. 

Cardamoms 

in  caudieit  of 

600  £.  lbs. 

Average  price  per 
candy  in  Rupees. 

Total  amount  realiied. 

Rs. 

Bs. 

1051 

^        275 

838 

2,30,268 

1052 

47 

1,600 

74,692 

1053 

133 

1,719 

2,28,526 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4.87,596 

1056 

188 

1,833 

3,44,320 

1057 

158 

1,427 

2,25,855 

1058 

62 

1,825 

1,13,397 

1059 

303 

1,018 

8,08,601 

1060 

484 

769 

3,72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863 

75,892 

1063 

256 

492 

1,26,058 

1064 

176 

776 

1,36,018 

1065 

84 

590 

49,787 

1066 

326 

534 

1,74,847 

This   table   includes  all    cardamoms   sold.      Some   will  be 
exported  by  sea  and  some  sent   by  backwater   to   Cochia,   so 
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vhat  18  sent  to  Cochin  will  also  appear  as  exports  from  that 
Port. 

The  following  notes  have  been  kindly  furnished  by  Mr.  T. 
F.  Bourdillon,  Conservator  of  Forests,  Travancore,  late  Superin- 
tendent of  the  Cardamom  Hills : — 

The  cardamom  plant  is  indigenous  in  the  evergreen  forest  of 
Travancore,  between  the  elevations  of  400  and  4,000  feet,  but 
thrives  best  at  the  higher  of  these  altitudes. 

The  spice  is  divided  into  3  classes  :  (1)  Magara  ilam,  or  those 
cardamoms  which  ripen  in  the  month  of  Magaram  (January) ; 
(2)  Kanni  Ham,  those  which  ripen  in  the  month  of  Kanni 
(September) ;  and  (3)  Neela  elam,  or  long  cardamoms. 

The  first  two  classes  grow  on  the  same  variety  of  the  plant, 
the  whole  plant  being  smaller  than  that  of  the  long  variety,  and 
the  diflEerence  in  the  time  of  ripening  is  due  to  differences  of 
altitude  and  climate. 

The  scapes  on  which  the  capsules  are  borne,  in  the  case  of  the 
first  two  classes,  always  traQ  on  the  ground,  whereas  the 
scapes  of  the  long  cardamoms  stand  erect,  and  are  often  2|  ft. 
high. 

Magara  elam  are  considered  the  best.  The  plants  that  pro» 
duce  them  are  grown  at  an  elevation  of  3,000  ft.  and  upwards 
on  the  eastern  edge  of  the  Travancore  .  Territory,  where  the 
rainfall  is  comparatively  light,  reaching  probably  not  more 
than  60  inches.  In  this  comparatively  dry  district  the  capsules 
take  longer  to  mature,  and  though  the  plant  flowers  in  March 
and  April,  at  the  same  time  that  it  flowers  elsewhere,  the 
capsules  do  not  ripen  till  January,  and  are  considerably  larger 
and  contain  more  seed  than  the  other  kinds. 

Kanni  elam  come  second.  The  capsules  are  very  round 
and  sweet,  but  are  smaller  than  those  of  the  Magara  elam^ 
The  plants  which  produce  them  grow  at  elevations  between 
1,000  and  2,500  ft.,  in  a  moister  (100—200  inches)  and  more 
forcing  climate  than  the  others,  and  the  fruit  ripens  more 
quickly. 

111—65. 
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Neela  elam  come  last.  The  plants  are  larger,  and  the  scapes 
stand  upright  as  already  said.  The  capsules  are  long  and  less 
aromatic  than  those  of  the  other  two  kinds.  This  variety  is 
found  on  the  hills  of  South  Travancore,  where  the  rainfall  is 
heavy  (150—200  inches)  and  where  the  sea  breezes  blow.  The 
elevation  is  between  1,000  and  3,000  ft. 

Although  cardamoms  are  wild  in  the  forests,  they  have  been 
cidtivated  in  gardens  from  time  immemorial,  and  from  old  records 
it  is  seen  that  the  oldest  gardens  which  were  in  existence 
when  Lieut.  Ward  made  his  survey  of  the  country  in  1817  are 
still  the  most  productive.  These  gardens  are  found  on  the 
eastern  edge  of  the  Travancore  hill-plateaux,  where  the 
Magara  elam  are  produced,  and  this  variety  yields  about  J  of 
the  total  produce  of  the  country.  Some  gardens  are  met 
with  in  the  Kanni  elam  district,  but  these  are  more  modem, 
and  the  yield  is  about  \  of  the  total  crop  each  year.  '^  Long 
cardamoms"  are  not  grown  in  gardens;  they  are  all  collected 
wild  from  the  forests. 

When  a  person  intends  to  open  a  garden,  and  has  obtained 
permission  to  do  so  (for  cardamoms  are  still  a  monopoly  in 
Travancore),  he  selects  some  heavy  forest,  where  there  are 
already  a  few  plants  of  cardamoms  growing,  carefully  avoiding 
those  places  where  reeds  grow,  as  indicating  poor  soil.  The 
common  saying  is  that  where  the  Anjili  (Artocarpus  hirsttta) 
and  white  cedar  [Dysoxyhn  malabaricum)  grow,  there  carda- 
moms will  thrive. 

The  smaller  trees  and  undergrowth  are  then  cut  down,  only 
the  larger  trees  being  left  to  form  a  close  canopy  overhead. 
The  garden  is  then  kept  clear  of  weeds  by  a  cutting  over  and 
weeding  twice  a  year,  and  cardamom  seeds  are  sprinkled  about, 
or  the  rhizomes  are  planted  out  when  the  plants  have  not  come 
up  properly.  In  about  3  years  the  garden  begins  to  bear,  and 
may  continue  to  do  so  for  upwards  of  a  century  if  the  light  is 
not  allowed  to  enter  too  much.  Should  any  of  the  larger  trees 
fall  down  and  let  the  light  in,  the  cardamom  plants  turn  yellow 
and  give  a  heavy  crop,  but  then  die  out  until  shade  has  been 
again  allowed  to  grow  up. 
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Each  year  when  the  cardamoms  ripen,  they  are  collected  and 
dried  on  rocks,  and  when  thoroughly  dried  they  are  delivered 
(o  the  Cardamom  Superintendent,  who  weighs  them  in  and 
despatches  the  crop  imder  escort  to  the  Court,  where  it  is  sold, 
and  the  grower  gets  two-fifths  of  the  price  realised  at  the 
annual  auction,  the  Government  retaining  the  other  three-fifths. 

The  crop  jdelded  per  acre  is  not  large,  and,  indeed,  a  heavy 
crop  is  a  disadvantage,  as  it  would  imply  that  the  garden  was 
about  to  die  out.  Equal  crops  of  good  full  capsules  are  to  be 
desired,  and  as  the  trees  above  drop  their  leaves  and  manure 
the  plants  below,  no  further  manuring  is  necessary,  though  it 
18  generally  admitted  that  manuring  would  largely  increase  the 
crops  were  it  feasible  to  carry  out  such  operations. 

It  has  been  estimated  that  there  are  about  20,000  acres  under 
cardamoms  in  Travancore,  and  13,000  thulams  (of  20  lbs.  each) 
is  a  large  crop.  Even  supposing  that  the  area  was  much  over- 
estimated, it  is  probable  that  the  annual  crop  does  not  exceed 
10  lbs.  to  the  acre,  though  we  have  heard  it  placed  at  double 
that  amount. 

It  will  be  seen  by  the  figures  quoted  above  that  the  crops  of 
cardamoms  in  Travancore  vary  very  considerably,  the  fact 
being  that  the  setting  of  the  blossom  in  March,  April  and  May 
is  very  much  dependent  on  the  weather,  frequent  showers  dur- 
ing those  months  being  most  favourable  to  a  good  crop,  while 
a  heavy  monsoon  is  said  to  destroy  the  young  fruit.  Here  too, 
as  in  the  case  of  most  fruit  crops,  a  good  year  is  followed  by 
one  or  two  bad  ones  and  vice  versa. 

Formerly,  when  Travancore  used  to  supply  the  world  with 
this  spice,  the  price  realized  was  very  good,  but  since  Ceylon 
and  Curg  canlamoms  have  come  into  the  market,  the  price  has 
fallen  to  about  i  of  its  former  level,  so  that  the  annual 
amount  realized  by  the  Government  hardly  pays  for  the 
establishment  required  to  watch  and  guard  the  crop  from  being 
stolen.  The  owners  of  gardens,  who  are  chiefly  villagers  from 
the  adjoining  district  of  Madura  in  British  India,  scarcely 
secure  any  return  for  their  work,  audit  is  now  in  contemplation 
to  abolish  the  monopoly  altogether. 
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A  considerable  proportion  of  the  cardamoms  in  Indian 
commerce  consists  of  the  seeds,  without  the  husks.  These  seeds 
are  obtained  from  ovenipe  fruits  which  have  burst  in  the  field 
or  during  manipulation,  and  are  of  two  kinds,  Indian  and 
Chinese.  The  latter  are  said  to  be  the  seeds  of  Amomttm 
xanthioides.  {Hanbury,  Science  Papers,  pp.  100,  178,  250, 
291.) 

Amomum  SUbulatum,  Boxb,^  is  much  larger  than  the 
true  cardamom,  of  a  dark-brown  colour  and  coarsely  striated, 
three- valved,  each  valve  being  furnished  with  three  ragged, 
membraneous  wings,  which  extend  from  the  upper  part  of  the 
fruit  and  gradually  disappear  towards  the  apex.  The  seeds  are 
arranged  as  in  the  true  cardamom,  but  are  more  numercois,  and 
are  held  together  in  each  cell  by  a  dark  viscid  saccharine  pulp. 
Their  taste  is  aromatic  and  camphoraceous.  They  are  much 
used  in  the  preparation  of  sweetmeats  on  account  of  their 
cheapness.     Value,  Rs.  12  per  maund  of  37i  lbs. 

The  Nutmeg  Cardamom,  or  true  Cardamomum 

majus,*  made  its  appearance  in  the  Bombay  market  in 
1885.  Up  to  that  time  the  only  large  cardamoms  we  have  met 
with  have  been  the  Bengsd  or  Ceylon  kinds.  Under  the  name 
of  Hil*bawa  it  is  correctly  described  by  the  Arabian  physicians, 
who  no  doubt  were  acquainted  with  the  genuine  article. 
Persian  and  Indian  writers  are  evidently  not  acquainted  with 
it,  although  they  copy  the  description  given  by  the  Arabs. 

The  Pharmacographia  has  the  following  account  of  this  rare 
Cardamom: — "The  true  Cardamomum  majus  is  a  conical  fruit 
in  size  and  shape,  not  unlike  a  small  fig  reversed,  containing 
roundish  angular  seeds,  of  an  agreeable  aromatic  flavour,  much 
resembling  that  of  the  Malabar  cardamom,  and  quite  devoid 
of  the  burning  taste  of  grains  of  Paradise.  Each  fruit  is 
perforated,  having  been  strung  on  a  cord  to  dry ;  such  strings 
of  cardamoms  are  sometimes  used  by  the  Arabs  as  rosaries. 
The  fruit  in  question  is  called  in  the  Galla  language  Korarma^ 

•  Valeriui  Cordus,  Hist.  Plant,  iv.,   28  ;  Mathiolus  i.,  27. 
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but  is  also  known  as  Guragi  spice,  and  by  its  Arabic  names  of 
Heil  and  Hab-eMabashi,  According  to  Beke,  it  is  conveyed  to 
the  market  of  B&ao  (10°  N.  lat.),  in  Southern  Abyssinia,  from 
Tumhe,  a  region  lying  in  about  9°  N.  lat.  and  360  E.  long. ; 
thence  it  is  carried  to  Massowah,  on  the  Bed  Sea,  and  shipped 
for  India  (?)  and  Arabia.  Von  Heuglin  speaks  of  it  as  brought 
from  the  Galla  country.  It  is  not  improbable  that  it  is  the 
same  fruit  which  Speke  saw  growing  in  1862  at  Uganda,  in 
lat.  0^,  and  which  he  says  is  strung  like  a  necklace  by  the 
Wagonda  people. 

ALPINIA  OFFICINARUM,  Hance. 

Fig.  —Bentl  and  Trim.,  t  271.  The  lesser  Galangal  [Eng,), 
Petit  Galanga,  Galanga  de  la  Chine  {Fr.), 

Hab. — China.     The  rhizome. 

Vernacular, — Kulinjan,  Pin-ki-jer  {Hind,),  Shitta-rattai 
{Tarn),  Kulinjan  [Mar,),  Kulanjan  (Ouz.),  Kimjara-kathi 
i^Sind.),  Sannaelimiparash-trakum  (Tel),  Kalanjan  (Can.), 

History,  Uses,  &C. — The  Chinese  call  the  Galangals 
Kaon-leang-keang  and  Liang-keang.  From  the  first  of  these 
names  the  Arabs  haye  derived  their  name  Khulanjan  or 
Khowlanj^n,  which  is  applied  to  the  greater  and  lesser  galangal, 
and  is  the  source  of  the  European  name  for  these  drugs.  The 
same  name  occurs  in  the  Nighanta's,  which  makes  it  evident 
that  the  Hindus  first  became  acquainted  with  Chinese  galangal 
through  the  Arabs.  The  earliest  notice  of  the  drug  occurs  in 
Persian  literature  (cf.  Burhan),  where  it  is  stated  that  Khusrd- 
daru,  "Chosros  remedy,"  was  introduced  in  the  time  of 
Noshirwan  (6th  century).  It  probably  reached  Persia  by  the 
Central  Adan  trade  route,  as  we  find  that  it  is  still  used  by  the 
Tartars  to  flavour  their  tea.  Paulus  -^gineta  (7th  century) 
calls  it  yoXoyyoff,  and  latter  Greek  writers  x<»^^»ff»'>  yakafinai  and 
KoKoxnCia.  Ibu  Khurdddbah  (9th  century),  in  enumerating  the 
productions  of  a  coimtry  called  Sila,  names  galangal,  and 
Edrisi^  three  hundred  years  later,  mentions  it  as  brought  from 
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India  and  China  to  Aden.  Ibu  Sina  and  other  early  Arabian 
physicians  also  notice  it  shortly  as  a  stomachic  and  stimulant. 
Curious  stories  as  to  its  source  were  current  in  those  days ;  Haji 
Zein  states  that  in  Yunan  a  kind  of  hawk  is  said  by  travellers 
to  build  its  nest  of  the  roots  of  the  Khdlanjdn  upon  the  sea-shore^ 
and  that  the  only  way  of  obtaining  the  drug  is  to  rob  these 
nests ;  this  the  merchants  do,  and,  after  washing  the  roots,  cut 
them  up  into  short  pieces. 

Although  this  drug  has  been  so  long  known,  its  botanical 
source  was  only  discovered  in  1870,  when  a  description  of  the 
plant  was  communicated  to  the  Linnean  Society  of  London  by 
Dr.  H.  F.  Hance,  made  from  specimens  collected  by  M.  E.  C. 
Taintor  near  Hoihow,  in  the  north  of  Hainan.  {Journal  of  tht 
Linn.  Soc,  1873,  XIII.,  6.) 

Galangal  is  described  by  Serapion  on  the  authority  of  Ishfik 
bin  Amr^n  as  hot  and  dry  in  the  third  degree,  useful  to 
phlegmatic  persons,  and  in  humidity  of  the  stomach ;  it 
promotes  digestion  by  its  heat  and  the  solution  which  it 
occasions  in  the  stomach,  and  thus  relieves  colic;  gives 
fragrance  to  the  breath,  and  warms  the  kidneys:  it  sets  the 
semen  in  commotion,  and  when  a  piece  of  it  is  held  in  the 
mouth  it  occasions  erections  of  the  membrum  virile.  Other 
Arabian  writers  give  a  similar  account  of  it.  Indian  Mahome- 
tan writers,  with  reference  to  the  name  Pin-kl-jar,  say  that  the 
drug  may  be  the  root  of  very  old  plants  of  Piper  Betle^  but 
they  are  evidently  in  doubt  about  its  being  produced  by  that 
plant.  [Makhzan,  article  ^^ RMilanjdnJ*)  Mir  Muhammad 
Husain  describes  Galangal  as  tonic,  stomachic,  carminative, 
stimulant,  and  aphrodisiac.  He  tells  us  that  if  given  to  young 
children  it  makes  them  talk  early,  and  that  a  paste  of  the 
powdered  drug  made  with  oil  or  water  will  remove  freckles. 
It  is  a  stomachic  tonic,  used  by  native  practitioners  to  reduce 
the  quantity  of  urine  in  diabetes.  It  is  used  to  correct  foul 
breath  when  chewed,  and  the  juice  swallowed  stops  irritation 
in  the  throat.  (Emerson.)  Galangal  is  one  of  the  ingredients 
of  Warburg's  tincture.  It  is  not  used  in  English  medicine, 
but  there  is  a  considerable  demand  for  it  in  Kussia,  where  it  is 
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used  for  a  variety  of  purposes,  as  for  flavouring  the  liqueur 
called  Nastoika,  it  is  also  employed  by  brewers,  and  to  impart 
a  pungent  flavour  to  vinegar,  a  use  noticed  by  Pomet  so  long 
ago  as  1694.  As  a  popular  medicine  and  spice,  it  is  much  sold 
in  Livonia,  Esthonia,  and  in  Central  Kussia.  It  is  also  in 
requisition  as  a  cattle  medicine,  and  all  over  Europe  there  is 
a  small  consumption  of  it  in  regular  medicine  [Hanhury). 
Irvine  (Med.  Topog.  of  Ajmeer, 'p*  171)  says  that  the  natives 
add  Kulijan  to  bazar  spirit  to  make  it  more  intoxicating. 

Description. — The  dried  rhizomes  are  about  as  thick  as 
the  little  finger  or  often  less.  They  have  evidently  been  cut  into 
short  lengths  ( 2  to  3  inches)  while  fresh ;  many  of  the  pieces 
are  branched,  and  all  are  marked  by  numerous  circular  ridges 
of  a  light  colour.  The  external  surface  of  the  rhizome  is  of  a 
deep  reddish-brown,  the  interior  pale  red,  hard  and  tough; 
the  odour  is  aromatic  and  the  taste  hot  and  spicy. 

Microscopic  structure. —  The  bulk  of  the  rhizome  consists  of 
a  uniform  parenchyma  traversed  by  fibro-vascular  bundles, 
some  of  the  parenchyme  cells  are  full  of  resin  and  essential  oil, 
but  most  of  them  contain  large  starch  grains  of  an  elongated  or 
club-shaped  form. 

Chemical  composition. —  Galangal  contains  from  j^  to  i  per 
cent,  of  an  essential  oil,  which  is  the  odorous  principle ;  according 
to  Vogel,  its  formula  is  C*°H'^0.  Brandos  extracted  from 
Galangal  with  ether  a  neutral,  inodorous,  tasteless,  crystalline 
body,  KcBmpferide.  E.  Jahns  (1883)  has  isolated  the  following 
compounds  from  the  root:  Kampheridf  C^^H'^O^H^O, 
crystallizing  in  yellowish  needles  (m.  p.  221®),  which  are 
slightly  soluble  in  water,  ether  and  benzine,  freely  soluble  in 
alcohol,  soluble  in  alkalies  to  an  intensely  yellow  solution,  and 
in  concentrated  sulphuric  acid  to  a  yellow  solution  with  a  strong 
blue  fluorescence.  Galangin,  C^^W  °0^H^0,  crystallizing  from 
its  solution  in  aqueous  alcohol  in  yellowish-white  needles 
(m.  p.  214**).  The  reactions  of  this  body  are  very  similar  to 
those  of  kampherid;  its  solution  in  concentrated  sulphuric  acid, 
however,  is  non-fluorescent. 
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Alpinin,  C*^H*^0^,  crystaUizes  in  yellowish  needles  (ra. 
p.  173^).  Its  reactions  are  similar  to  those  of  galangin. 
(Archio.  der  Pharm.,  CCXX.,  161 ;  Year-Book  of  Pharmaey, 
1882,  p.  199.)  The  resin,  which  is  probably  the  acrid  principle, 
has  not  been  examined. 

Dr.  Thresh  (1884)  has  isolated  from  Galangal  root  an  active 
pungent  principle,  which  he  has  named  Oalangol,  and  which 
resembles  the  pungent  principles  of  Ginger,  Capsicum,  and 
grains  of  Paradise  in  certain  respects.  He  records  the  follow- 
ing proximate  analysis  of  100  parts  of  the  rhizome: — Volatile 
oil  0*6,  resin  02,  fat  and  Galangol  1*6,  kampferid,  Ac,  1*4, 
other  saline  matters  soluble  in  ether  but  not  precipitated  by  Pb. 
A^  1*2,  tannin  0*6,  phlobophane  1*2,  other  substances  soluble  in 
alcohol  3*2,  glucose,  mucilage,  &c.,  3*5,  oxalic  acid  0*3,  galangal 
red  2*8,  starch  23*7,  albuminoids  2*6,  moisture  13*8,  ash  3*8, 
cellulose,  &c.,  39*5.  The  active  principle  could  not  be  isolated 
in  a  state  of  purity. 

Oommerce. — The  imports  of  Ghlangal  into  India  average 
3,300  cwts.  yearly.  In  1883-84  they  amounted  to 
3,870  cwts.,  valued  at  Rs.  35,982,  of  which  Calcutta  took 
686  cwts.,  Bombay  1,750  cwts.,  and  Madras  1,434  cwts.  Of  the 
total  imports  1,230  cwts.  came  from  Hongkong,  2,540  cwts. 
from  the  Straits  Settlements,  and  100  cwts.  from  other  countries. 
During  the  same  year  1,670  cwts.  were  re-exported  to  Arabia 
and  Persia. 

Galangal  is  valued  in  Bombay  at  about  Bs.  3^  per  maund  of 
37i  lbs. 

ALPINIA  GALANGA,  Willd. 

Fig, — Bumph.  Amh.  <?.,  t.  63.  The  greater  Galangal, 
Java  Galangal  {Eng.),  Gtilanga  grand,  Galanga  de  Java  (i^.). 

Hab.— Java,  Sumatra,  Southern  India.  Cultivated  in 
Bengal.    The  rhizome. 

Vernacular. — Bara-Kulinjan  {Hind.,  Ouz.),  Motha-kolanjan, 
Kosht-kolanjan,  Malabari-kolanjan  (Mar.),  Pera-rattai  (Tafn.), 
Pedda-dumparash-trakan  (Tel.),  Pera-ratta  (Jfa/.). 
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History,  Uses,  &C. — The  great  Galangal  is  known  in 
China  by  the  same  names  as  the  lesser  Galangal,  and  does  not 
appear  to  have  been  distinguished  from  the  latter  drug  by  the 
Greeks,  Arabs  or  Persians.  Hanbury  (Science  Papers,  p.  373) 
remarks  that  Garcia  D'Orta  was  the  first  writer  to  point  out 
(1563)  that  there  are  two  kinds  of  Qulangal — the  one,  as  he 
says,  of  smaller  size  and  more  potent  virtues,  brought  from 
Ghina^  the  other,  a  thicker  and  less  aromatic  rhizome,  produced 
in  Java.  Loureiro  describes  the  plant  which  produces  it  under 
the  name  of  Amonium  Oalanga,  and  gives  C^  Ledm  EBm  as  its 
name  in  Cochin-China.  Roxburgh  (i.,  60)  fully  describes  the 
plant  grown  in  Calcutta  from  roots  sent  to  him  by  Dr.  Charles 
Campbell  from  Bencoolen,  and  quotes  a  note  by  Mr.  Colebrooke 
to  the  effect  that  the  roots  are  the  Eulanjana  of  the  Raja 
Nirghanta,  and  the  Sughanda-vacha  and  Malabari-vacha  of  the 
Bhavaprakasha.  From  the  latter  name  it  appears  that  the 
Hindus  regard  the  plant  as  a  native  of  Mdabar  or  of  Western 
India;  the  correctness  of  this  opinion  has  been  confirmed  by 
Balzell  and  Gibson,  who  found  it  growing  truly  wild  upon  the 
Wagh  Dongar  or  "  tiger  hill "  in  the  Southern  Concan.  {Bomb. 
Fl.y  p.  274.)  The  root  of  the  Indian  plant  does  not,  however, 
appear  to  have  been  collected  for  commercial  purposes  imtil  a 
comparatively  recent  date,  which  has  given  rise  to  the  supposi- 
tion that  the  plant  is  not  a  native  of  India.  At  the  present 
time  it  is  cidtivated  both  in  Malabar  and  Bengal. 

The  fruits  of  A.  galanga  furnish  the  Ghdanga  Cardamom."  In 
the  fresh  state  they  are  of  the  size  of  a  small  cherry,  obovate, 
smooth,  and  of  a  deep  orange-red  colour.  Hanbury  (Science 
Tapers,  p.  252) describes  the  dried  fruit  (Kaon-leang-keang-isze, 
Chinese)  as  about  half  an  inch  in  length,  of  an  oblong  form, 
somewhat  constricted  in  the  middle,  or  occasionally  pear- 
shaped;  some  obscurely  3-sided.  Each  fruit  prominently 
crowned  with  the  remains  of  the  calyx;  in  a  few  the  lower 
extremity  still  attached  to  a  slender  pedicel.  Most  of  the 
capsules  much  shrivelled  on  the  outside,  a  few  plump  and 
smooth.  Pericarp  from  pale  to  deep  reddish-brown,  glabrous, 
thin.  Seeds  imited  in  a  3-lobed  mass,  completely  invested  in 
m.— 66 
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a  wliitish  integument,  each,  cell  or  lobe  containing  usually  two, 
placed  one  above  the  other;  these  are  ash-coloured}  flattish, 
and  somewhat  3-angled,  finely  striated,  and  have  a  pungent 
taste  like  that  of  the  root.  {Ibr  figure,  see  Science  Papers, 
p.  107.) 

The  root  is  readily  distinguished  from  that  of  A.  offlcinarum 
by  its  larger  size,  feebler  odour  and  taste^  orange-brown  exterior 
and  yellowish-white  interior.  The  statistics  of  Indian  commerce 
do  not  enable  us  to  distinguish  this  drug  from  China  galangal. 

It  is  valued  in  Bombay  at  about  Rs.  60  per  candy  of  7  cwts. 
Galangal  cardamoms  are  not  found  in  Indian  commerce. 

In  the  Kew  Bulletin  for  January  1891  (p.  5)  an  interesting 
account  is  given  of  the  identification  of  the  plant  yielding  the 
rhizome  employed  to  make  the  well-known  Chinese  preserved 
ginger.  As  long  ago  as  1878,  Dr.  E.  Percival  Wright,  of 
Trinity  College,  Dublin,  called  the  attention  of  Mr.  Thiselton 
Dyer  to  the  fact  that  the  preserved  ginger  has  very  much 
larger  rhizomes  than  Zingiber  officinale,  and  that  it  was  quite 
improbable  that  it  was  the  produce  of  that  plant.  The 
difficidty  in  identifying  the  plant  arose  from  the  fact  that, 
like  many  others  cultivated  for  the  root  or  tuber,  it  rarely 
flowers.  The  first  flowering  plant  was  sent  to  Kew  from 
Jamaica  by  Mr.  Harris,  the  Superintendent  of  'the  Hope  Qtirden 
there.  During  the  past  year  the  plant  has  flowered  both 
at  Dominica  in  the  West  Indies  and  in  the  Botanic  Ghirden 
at  Hongkong.  Mr.  C.  Ford,  the  Director  of  the  Botanic 
Garden  at  Hongkong,  has  identified  the  plant  as  Alpinia 
galanga,  the  source  of  the  greater  or  Java  galangal  root  of 
commerce.  Mr.  Watson,  of  Kew,  appears  to  have  been 
the  first  to  suggest  that  the  Chinese  ginger  plant  is  probably  a 
si)ecies  of  Alpinia,  and  possibly  identical  with  the  Siam  ginger 
plant,  which  was  described  by  Sir  J.  D.  Hooker  in  the  Botanical 
Magazine  (tab.  6946)  in  1887  as  a  new  species,  under  the  name 
of  Alpinia  zingihenna,  Mr.  J.  G.  Baker,  in  working  up  the 
ScitamineaD  for  the  '  Flora  of  British  India,'  arrived  at  the 
conclusion  that  it  is  not  distinct  from  the  Alpinia  galanga. 
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WiUd.  The  Siam  and  Chinese  gingers  are  therefore  identical, 
and  both  are  the  produce  of  Alpinia  galanga,  "WiUd.  Pharm. 
Joum.y  Jan  31st,  1891. 

MUSA  PARADISIACA,  Linn. 

l^ig.—Roxb.  Cor.  PL  in.,  U  275 ;  PUieede,  Hort  Mai.  i. 
tt.  12—14.     Plantain  [Eng.),  Bananier  {Fr.). 

Hab. —  Cultivated  throughout  India.  The  fruit,  leaves  and 
stems. 

Vernacular. — Kela  (Hind.y  Guz.),  Kala  {Beng.),  K61  {Mar.), 
Vazhai-pazham  {Tam.)^  Anati-pandu,  Amti-pandu  {TeL),  Bdli 
(Caw.). 

History,  Uses,  &C. — The  cultivated  plantains  are  called 
Kadali  in  Sanskrit,  and  the  wild  plantains,  which,  we  believe, 
to  be  their  progenitors,  Aranya-kadali  and  Bambha.  There 
are  many  synonyms,  such  as  Bhanuphala  or  Ansumatphala 
"having  luminous  fruit/'  Chfiruphala  **  having  delicious  fruit,'* 
Eijeshta  ** liked  by  kings,"  Vana-lakshmi  "beauty  of  the 
woods,"  Ac.  We  think  there  can  be  little  doubt  that  the 
plantain  has  been  under  cultivation  in  India  from  prehistoric 
times.  The  Greeks  under  Alexander  must  have  become 
acquainted  with  it  ;  Theophrastus  and  Pliny  describe  a  tree 
called  Pala,  with  leaves  like  the  wing  of  a  bird,  three  cubits  in 
length,  which  puts  forth  its  fruit  from  the  bark,  a  fruit 
remarkable  for  the  sweetness  of  its  juice,  a  single  one  (bunch?) 
containing  sufficient  to  satisfy  four  persons ;  this  tree  is  sup- 
posed to  have  been  the  plantain.  The  word  pdla  signifies 
"  leaves,"  but  we  are  not  aware  of  its  ever  having  been  applied 
to  the  plantain.  The  Arabs  call  it  Mauz  and  Talk,  and  under 
the  latter  name  it  is  mentioned  in  the  Koran — e;^^  iol«^  I  j 
ojALo  JJo  J  o>-ft«*  j'^^i^  *{:f*:'¥ti\  s^lar*\  U  (and  the  com- 
panions of  the  right  hand,  happy  companions  of  the  right  hand 
among  Lotus  trees  free  from  thorns,  and  plantains  with  their 
lapping  clusters  of  fruit). 

Under  the  name  of  Mauz,  Mesne  describes  the  fruit  as  useful 
in  soreness  of  the  throat  and  chest  with   dry  cough,  and  in 
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irritability  of  the  bladder ;  he  considers  it  to  be  aphrodisiac, 
diuretic  and  aperient^  and  recommends  it  to  be  cooked  with 
sugar  or  honey.  Eaten  in  excess  it  gives  rise  to  indigestion. 
Abu  Hanifeh  in  the  9th  century  described  very  accurately  the 
manner  of  growth  of  the  plantain,  and  quotes  a  sajring  of 
Ash'ab,  to  his  son,  as  related  by  As,  "  Wherefore  dost  thou  not 
become  like  me  ?  "  to  which  he  answered,  ''  Sudi  as  I  is  like  the 
Mauzah,  which  does  not  attain  to  a  good  state  until  its  parent 
dies.*'  (Madd-el-kamus.)  The  early  Italian  trav^ers  called  the 
plant  Fico  d'Adamo,  and  thought  they  saw  in  the  transverse 
section  of  the  fruit  a  cross  or  even  a  crucifix.  Mandeville 
calls  it  the  Apple  of  Paradise.  The  varieties  of  the  plantain 
are  very  niunerous  ;  Eumphius  describes  sixteen  (Herb,  Amb., 
viii.,  2).  Some  of  these,  like  the  large  yellow  Manyel,  are  only 
used  after  they  have  been  cooked ;  otbeiB,  as  the  Icldhi,  are  small 
and  delicate  in  flavour.  The  abortive  flowers  at  the  end  of  the 
spike  are  removed  and  used  as  a  vegetable  by  the  Hindus,  and 
the  unripe  fruit,  caRedMochaka  in  Sanskrit,  is  used  medicinally 
on  account  of  its  astringent  properties  in  diabetes  ;  it  is  made 
into  a  ghrita  with  the  three  myrabalans  and  aromatica.  Young 
plantain  leaves  are  universally  used  as  a  cool  dressing  for 
blisters  and  to  retain  the  moisture  of  water  dressings ;  they 
serve  also  as  a  green  shade  for  the  eyes*  Emerson  notices  the 
use  of  the  sap  to  allay  thirst  in  cholera.  Mir  Muhammad 
Husain  in  the  Makhzan  tells  us  that  the  centre  of  the  stem, 
Kanjiy&lj  is  eaten  with  fish  as  a  vegetable  in  Bengal,  that  the 
kind  called  Malbhok  is  used  as  a  poultice  to  bums,  and  that 
called  Bolkad  is  boiled  and  used  as  an  ointment  to  the  syphilitic 
eruptions  of  children ;  he  also  notices  the  use  of  the  adies  on 
account  of  their  alkaline  properties,  and  of  the  root  as  an 
anthelmintic.  MM.  Corre  and  Lejanne  state  that  the  fruit 
stems  sliced  and  macerated  in  water  all  night,  yield  a  sudorific 
drink ;  and  that  the  charcoal  of  the  skin  of  the  fruit  is  re- 
commended by  Chevalier  as  an  application  to  the  cracks  in  the 
sole  of  the  foot  from  which  Negroes  suffer.  Pereira  {Mat, 
Med.,  ii.,  p.  222)  has  drawn  attention  to  the  nutritive  properties 
of   the  meal   prepared  from   the  fruit.     In  India  the    lower 
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portion  of  the  stem  of  the  wild  plantain  is  a  raluable  resource 
in  famine  seasons  on  account  of  the  large  quantity  of  starch  it 
contains.  Starch  prepared  from  the  unripe  fruit  is  used  in 
the  treatment  of  bowel  complaints  in  Bengal.  A  specimen  we 
examined  consisted  almost  wholly  of  pure  starch,  with  a  trace  of 
astringent  extractire.  In  America  a  syrup  of  bananas  is  said 
to  be  sinfi^arly  effective  in  relieying  chronic  bronchitis.  The 
preparation  is  simple,  requiring  only  that  the  fruit  shall  be  cut 
in  small  pieces  and  with  an  equal  weight  of  sugar  be  placed  in 
a  close  jar,  which  is  set  in  cold  water  and  slowly  heated  to  the 
boiling  point,  when  it  is  to  be  removed  from  the  fire  and  allowed 
to  cool.     The  dose  mentioned  is  a  teaspoonful  every  hour. 

Chemical  composition. — ^Professor  Johnston,  in  the  Journal  of 
the  Agricultural  Society  of  Scotland^  says:  "  We  find  the  plantain 
fruit  to  approach  most  nearly  in  composition  and  nutritive 
value  to  the  potato,  and  the  plantain  meal  to  that  of  rice. 
Thus  the  fruit  of  the  plantain  gives  37  per  cent.,  and  the 
raw  potato  25  per  cent.,  of  dry  matter.  In  regard  to  its  value 
as  a  food  for  man  incur  northern  climatesi  there  is  no  reason 
to  believe  that  it  is  imfit  to  sustain  life  and  health  ;  and  as  to 
warmer  or  tropical  climates,  this  conclusion  is  of  more  weight. " 
The  only  chemical  writer  who  had  previously  made  personal 
observations  upon  this  point  (M.  Boussingault),  says:  "I  have 
not  sufficient  data  to  determine  the  nutritive  value  of  the 
banana,  but  I  have  reason  to  believe  that  it  is  superior  to  that 
of  the  potato.  I. have  given  as  rations  to  men  employed  at 
hard  labour  about  6^  pounds  of  half-ripe  bananas  and  two 
ounces  of  salt  meat.''  Of  these  green  bananas  he  elsewhere 
states,  that  38  per  cent,  consisted  of  husk,  and  that  the  internal 
eatable  part  lost  56  per  cent,  of  water  by  drying  in  the  sun. 
The  composition  of  the  ash  of  the  plantain  also  bears  a  close 
resemblance  to  that  of  the  potato.  Both  contain  much  alkaline 
matter,  potash  and  soda  salts ;  and  in  both  there  is  nearly  the 
same  percentage  of  phosphoric  acid  and  magnesia.  The 
growing  parts  of  the  plant  contain  much  tannic  and  gallic  acids. 
The  sound  ripe  fruit  contains  as  much  as  22  per  cent,  of  sugar, 
16  per  cent,  being  crystallizable.     In  the  native  sugar-cane  the 
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proportion  of  cane  sugar,  according  to  Pay  en,  is  18  per  cent. 
After  the  plantain  has  become  quite  ripe,  there  is  a  rapid  dimi- 
nution in  the  proportion  of  crystallizable  sugar  and  an  increase 
in  the  proportion  of  inverted  sugar  ;  an  over-ripe  fruit  contained 
only  2*84  per  cent,  of  crystallizable  and  11'84  per  cent,  of 
uncrystallizabib^  sugar,  being  a  total  of  14*68  per  cent,  or  two- 
thirds  of  the  original  quantity. 

For  the  following  analyses  of  E.  Indian  plantains  we  are 
indebted  to  Assistant  Surgeon  C.  L.  Bose,  Calcutta.  The 
samples  represent  the  most  commonly  used  varieties : — 

Percentage  of  Pulp  and  Pericarp  in  Ripe  Fruit. 


Variety. 

Pulp. 

Pericarp. 

Kantali  .•.••«.•.... 

70-85 
74-37 
86-02 

2915 

Champa  .••.••• 

25-63 

Chattim ••..••••. 

13-98 
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Konig  gives  the  following  as  the  composition  of  the  fruit 
from  Brazil  and  Venezuela — the  first  analysis  being  by 
Corenwinder,  and  the  other  by  Marcano  and  Miintz  : — 

Brazil.  Venezuela.  Mean, 

Water     72-40  73-8  7310 

Albuminoids  2-U  1-60  187 

Fat -96  -30  -63 

Nitrogen  free  extractive   ...    23' 09  23*00  2305 

Cellulose -38  -20  -29 

Ash 103  MO  1-06 

The  fruit  consisted  of  about  40  per  cent,  pericarp  and 
60  percent,  pulp.  The  pericarp  afforded  14'7per  cent,  of  soUd 
residue,  containing  1*6  per  cent,  of  grape  sugar.  The 
anhydrous  fruit  from  Brazil  contained  1'24  per  cent,  nitrogen 
and  83'66  per  cent,  carbphydrates ;  that  from  Venezuela,  '97  per 
cent,  nitrogen  and  87*78  per  cent  carbohydrates.  Plantain  meal 
from  Venezuela  had  the  following  percentage  composition  : — 

Water 14*90 

Albuminoids  ....; 2*90 

Fat ?50 

Nitrogen  free  extractive    77*90 

Cellulose , 1*60 

Ash 2-20 

The  nitrogen  free  extractive  from  the  ripe  fresh  fruit  and 
meal  had  the  following  composition : —  . 

Brazil.                Venezuela.  Meal. 

Cane  sugar  .,  15*90                5*90  1*52 

Grape  sugar     ;..     8*50                6*40  3*30 

Starch -60                  -40  66-10 

The  ash  of  the  fruit  from  Brazil  had  the  following  percentage 
composition: — Potassium  sulphate,  3*61 ;  Potassium  chloride, 
14*34;  Magnesium  phos5)hate;,  8*77;  Potassium  oxide,  27*12; 
Potassium  carbonate,  41*66;  Calcium  carbonate,  1*17;  Oxide 
of  iron,  '36 ;  Sand,  2*06  per  cent. 
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Theasli  of  the  husk  of  the  ripe  fruit  was  found  to  contain  47*98 
tarbonate  of  potash,  6*58  carbonate  of  sodium,  25*18  chloride 
of  potassium,  5*66  alkaline  phosphates  (with  a  little  sulphate), 
'?*50  charcoal,  7*10  lime,  silica,  earthy  phosphates,  &c.  In  the 
juice  of  the  flower  stem  of  the  same  plant*  Comnille  {J.  Pharm. 
(3)  43,  269)  found  25*27 per  cent,  potash,  952 soda,  15*85  lime, 
5*0  magnesia,  0*87  alumina,  with  a  trace  of  ferric  oxide,  630 
chlorine,  0*96  sulphuric  anhydride,  0*87  phosphoric  anhydride^ 
0*81  silica,  and  34' 17  carbonic  anhydride  (xjalculated  from  the 
ba«es). 

Commerce. — Dried  plantains  are  an  article  of  commerce  in 
India,  and  are  excellent  when  stewed  with  sugar  or  fried  in 
butter.     Bombay  exports  annually  from  300  to  400  cwts. 

CANNA    INDICA,    Unn. 

Fig. — R/ieede^  Sort  MaL  xL,  t,  43.  Indian  Shot  or  Bead 
(ff«^.),  Balisier(ifV.). 

Hab. — Uncertain.  Common  throughout  India  ih  gardens 
and  cultivated  ground.     The  fruit  and  root. 

Vernacular. — Sabba-jaya,  Akalbar  (Hind.)^  Sal^ba-jaya 
{Benff.),  Kandamani-cheddi  (Tam.),  Krishna-tamara  (Tel.)^ 
Katd-bdla  (Mo/.),  Sugundaraju-gida  {Can.)^  Deokeli,  Kimdkshi 
{Mar.). 

History,  Uses>  &e. — This  plant>  though  common  every^ 
where,  is  not  truly  wild  in  India  ;  how  and  from  whence  it  had 
been  introduced  is  not  known ;  it  occurs  also  in  Burma  and 
Ceylon,  and  the  seeds  are  used  as  prayer-beads  by  the  Burmese. 
In  the  West  Indies,  especially  in  St.  Kitts,  a  nearly  allied  species 
is  cultivated  for  its  starch,  which  is  known  as  ''Tous  les  mots'* 
or  "  Fecule  de  Tolomane,"  and  is  remarkable  for  the  great  size 
of  its  starch  grains.  No  starch  is  prepared  in  India  from 
(7.,t;w/w«,  but  its  fruit  and  root  are  used  medicinally  by  the  natives. 
The  flowers  are  sacred  to  Shiva  and  Durga,  as  is  indicated  by  the 
Hindi,  Bengali,  and  Marathi  names  which  are  derived  from  tha 
Sanskrit  Sarva-jaya  "all  conquering'*  (Shiva),  and  Edmakshi, 
a  name  of  the  goddess  Durga.     In  the  DlcL  JEcon.  Pnod,  of  IndiH^ 
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the  Sanskrit  name  Silarambha  is  wrongly  attributed  to  tliid 
plant,  it  is  properly  the  name  of  the  wild  plantain  or  Kashtha 
Kadali,  Rheede,  describing  the  medicinal  uses  of  0,  indica^ 
says : — "  E  f ructibus  parvum  testis  succus  elicitur,  qui  auribus 
immissus  dolores  illarum  mitigat.  Ex  iisdem  et  saccharo  massa 
componitur,  et  umbilicali  regioni  applicatur  contra  diabetem, 
ex  calidis  febribus  ortam.  Succus  radicis  Mercurii  sublimati 
toxicum  infringit."  Atkinson  (Him.  Dut.  730)  states  that  the 
root  is  used  as  a  diaphoretic  and  diuretic  in  fevers  and  dropsy. 
When  cattle  have  eaten  any  poisonous  plant,  which  is  generally 
discovered  by  the  swelling  of  the  abdomen,  the  natives 
administer  to  them  the  root  of  this  plant,  which  they  break  up 
in  small  pieces,  boil  in  rice-water  and  pepper,  and  give  them  to 
drink.  [Drury.)  Baden-Powell  (Pw;{;.  Prod,  382)  states  that  tie 
seeds  are  considered  to  be  cordial  and  vidnerary. 

Description. — An  herbaceous  plant,  2-3  feet;  leaves 
large,  ovate-lanceolate,  stem-clasping;  flowers  bright  scarlet  or 
yellow,  inner  wing  of  the  corolla  trilid,  segments  lanc^late, 
straight;  anther  single,  attached  to  the  edge  of  the  corolla; 
capsule  bristly,  3-celled,  many-seeded;  seeds  round,  black, 
h^xi  and  shining,  the  size  of  a  pea  or  buck-shot. 

Chemical  composition. — The  seeds  reduced  to  powder  were 
exhausted  with  alcohol,  and  the  alcoholic  extract  mixed  with 
water  acidulated  with  sulphuric  acid,  and  agitated  with  petro- 
leum ether,  then  with  ether,  and  after  the  addition  of  an 
alkali,  again  with  ether. 

The  petroleum  ether  extract  contained  yellowish  fatty  matter, 
from  which  white  n  odules  separated  on  standing,  the  taste  was 
camphoraceous  and  somewhat  pepper-like.  The  acid  ether 
extract  had  the  odour  of  vanilla ;  it  was  partly  soluble  in  water 
with  acid  reaction ,  the  aqueous  solution  giving  a  bright  green 
coloration  with  ferric  salts,  sHghtly  precipitating  gelatine,  but 
giving  no  reaction  with  potassic  cyanide. 

No  alkaloidal  principle  was  detected  in  the  ether  extract,  tie 
amount  of  which  did  not  exceed  a  trace. 

The  fresh  roots  were  contused,  and  treated  in  the  same 
manner  as  the  seeds.     The  taste  of  the  alcoholic  extract  was 
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Blightly  pungent  with  a  flavour  of  ginger.  The  petroleum 
ether  extract  was  yellow  and  consisted  of  resinous  and  fatty 
matters ;  it  was  partly  soluble  in  absolute  alcohol,  the  solution 
giving  a  dirty-green  precipitate  with  ferric  chloride.  The  acid 
ether  extract  was  partly  soluble  in  water,  and  the  solution  gave 
a  sage-green  coloration  with  ferric  chloride,  precipitated 
tannin,  but  gave  no  reaction  with  potassic  cyanide.  The 
portion  insoluble  in  water  was  nearly  wholly  soluble  in 
ammonia,  affording  a  deep  yellowish-brown  solution,  from 
which  acids  precipitated  yellowish  flocks.  The  alkaline  ether 
extract  contained  traces  of  an  alkaloid  which  failed  to  afford  any 
special  colour  reactions. 

The  seeds  have  been  stated  by  Dalzell  and  GKbson  (Bombay 
Fhra)  to  afford  a  beautiful  but  evanescent  dye;  we  failed  to 
detect  the  presence  of  any  such  dye  principle  in  either  the 
seeds  or  roots.  The  roots  contain  mucilaginous  matter  and 
starch ;  starch  was  also  present  in  the  seeds. 

IRIDEiE. 

IRIS  GERMANICA,  Linn. 

Fig.— Bot.  Mag.y  t.  670;  Bot.  Reg.,  L  818.  Orris  root 
{Eng).y  Racine  d'Iris  (Fr,), 

Hab. — Central  and  Southern  Europe,  Northern  India, 
and  Persia.     The  rhizome. 

Vernacular. — Bikh-i-banafshah,  Keore-ka-mul  {Ind.  Bazars). 

History,  Uses,  &C.— We  have  already  stated  (Vol.  II., 
p.  296)  that  we  consider  Orris  root  to  be  the  Pushkara-mula  of 
Sanskrit  writers,  though  it  is  not  now  recognised  as  such  by 
the  modem  Hindus.  It  appears  also  to  be  the  Kusht-el-bahri 
and  Kusht-el-hali,  '^  sweet  costus,"  of  the  Arabs.  The  Greek 
name  Iris  is  probably  of  Persian  origin,  and  cognate  with 
Aersa,  and  probably  with  Arastan,  an  old  form  of  Ar^stan,  "  to 
adorn,  to  obey/*  Among  Sanskrit  synonyms  for  Pushkara- 
mula,  we  find  Padma-pushkara  '*blue  lotus,'*  Pushkaringhrija 
'  *  bom    of    the   lotus  root/'  Pushkarahva  ''  challenginj^    the 
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lotus,"  Pusliakarafigare  "sea  lotus,"  and  Easmira  **Ca»liine^ 
rian  "  :  at  the  present  time  J.  nepalensis  is  called  "  blue  lotus  ** 
In  ]Kumaon.  The  root  is  described  as  having. properties  similar 
to  costus,  and  appears  to  have  been  regarded  by  both  Hindus 
and  Arabs  as  a  kind  of  costus.  In  the  Burhdn  the  plant  is  sai4 
to  he  called  Irsa,  because  its  flowers  are  blue,  yellow  and  white 
like  the  rainbow  ;  it  is  also  called  in  Persia  Sus^-'i-asminguui, 
•'  sky-coloured  lily."  The  Iris  is  mentioned  by  Theophrastua 
(H.  p.  iv.,  7  ;  ix.  7),  Dioscorides  (i„  1),  and  all  the  Greek 
medical  writers  which  we  have  consulted.  A  celebrated 
unguent,  the  "ipivav  fAvpop^  was  prepared  from  the  root  for  which 
Macedonia,  Elis  and  Corinth  were  famous.  Visiani  (Fl.  DalmaL) 
oo^aiders  that  the  /.  germanica  is  the  lUyrian  iris  of  the 
ancients,  which  is  highly  probable,  seeing  that  throughout 
Dalmatia  (the  ancient  Ill>Ticum)  that  species  is  plentiful,  and 
Lflorentiiia  and  /.  pallida  do  not  occur.  According  to  Hooker, 
/.  germanica  is  cultivated  in  Cashmere,  but  we  have  not  heard 
of  its  being  under  cultivation  in  Persia.  The  Persian  name  of 
this  drug,  Bikh-i-banaf  shah,  is  applied  also  to  the  root  of  Viola 
odorata  in  Southern  India. 

Iris  root  is  considered  by  Mahometan  hakfms  to  be  deobatru- 
ent,  aperient,  diuretic,  especially  useful  in  removing  bilious 
obstructions.  It  is  also  used  externally  aa  an  application  to 
sm^l  sores  and  pimples.  From  the  large  number  of  diseases 
in  which  this  drug  is  recomn^ended,  it  would  appear  to  bo 
regarded  as  a  panacea. 

Description. — Eastern  orris  root  differs  from  the  Euro-" 
pean  drug,  inasmuch  as  the  bark  of  the  rhizome  has  not  been 
removed  ;  it  is  also  smaller  and  of  a  darker  colour. 

Microscopic  strucfurc.^-The  rhizomes  of  different  species 
of  Iris  hardly  differ  in  structure.  They  consist  of  a  browu 
ppidormia  composed  of  compressed  and  nearly  empty  cells, 
covering  a  white  cortical  cellular  tissue  containing  starch ;  this 
is  sepaVatcd  by  a  layer  of  brownish  compressed  empty  cella 
from  the  central  woody  yellowish  tissue  of  the  rhizome.  The 
letter  is  built  up  of  large  thiQ^-waUed,  spherical,  porous  cells, 
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loaded  with  starch ;  here  and  there  between  the  cells  may  be 
seen  a  prism  of  oxalate  of  lime.  The  vascular  bundles  are 
numerous,  in  each  irregular  rings  of  spiral  vessels  surroxmd  a 
central  bundle  of  jointed  vessel*. 

Chemical  eomposition. — The  authors  of  the  Pharmacographia 
say: — *' When  Orris  root  is  distilled  with  water,  a  solid 
crystalline  substance,  called  Orris  Camphor ^  is  found  floating 
on  the  aqueous  distillate.  This  substance,  which  we  obtained 
from  the  laboratory  of  Messrs.  Herrings  &  Co.,  of  London,  is 
yielded,  as  we  learn  from  Mr.  Uraney,  to  the  extent  of  0*12 
per  cent.,  that  is  to  say,  3  owt.  3  qrs.  23  lbs,  of  rhizome  afford- 
ed of  it  8i  ounces.  Messrs.  Schimmel  &  Co.,  of  Leipzig,  also 
presented  us  with  the  same  substance,  of  whioh  they  obtain 
usually  0'60  to  080  per  cent.  Orris  camphor  has  the  exquisite 
and  persistent  fragrance  of  the  dnig  j  we  have  proved  that  this 
presumed  stearoptene  or  Camphor  of  Orris  root  consists  of 
mymtio  acid,  C**H*®0%  impregnated  with  the  minute  quantity 
of  essential  oil  occurring  in  the  drug.  The  oil  itself  would 
appear  not  to  pre-exist  in  the  living  root,  but  to  be  formed  on 
drying  it. 

"By  exhausting  Orris  root  with  spirit  of  wine,  a  soft 
brownish  resin  is  obtained,  together  with  a  little  tannic  matter. 
The  resin  has  a  slightly  acrid  taste ;  the  tannin  strikes  a  green 
colour  with  persalts  of  iron.*' 

Commerce^ — India  is  supplied  with  Orris  root  from  Persia 
fmd  Cashmere.     The  average  value  is  about  2  annas  per  lb. 

CROCUS  SATIVUS,  Linn. 

Fig.— Smtl.  and  Trim,,  t.  ?74;  Woodv,,  t.  259;  Royleylll, 
I  90.    Saffron  (Eng.),  Saffran  (Fr.). 

Hab. — Greece,  Asia  Minor,  Persia.  Cultivated  elsewhere. 
The  stigmas  with  portions  of  the  styles. 

Vernacular. — K^sar  (Hind.),  K^shar  (Mar.,  Q-iiz.),  Jafrdn 
[Beng,\  Kunguma-pu  (Tam\  Kunkuma-puvva  {TeL)^  Kun- 
kumadahuvu,  Kesari  (Can,),  Kuukuma-piivva  (MaL), 
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History,  Uses,  &C. — Saffron,  on  account  of  its  brilliant 
yellow  colour,  like  that  of  the  rising  sun,  has  been  especially 
valued  by  mankind  from  the  earliest  ages  ;  in  Sanskrit  it  bears 
the  name  of  Kunkuma  (a  name  also  given  in  India  to  the  red 
colour  prepared  from  turmeric),  and  is  described  as  Cham 
"fair,"  Vara  "suitor,''  Agnisikha  ''having  a  crest  of  fire," 
Saurabha  "  fragrant,"  Mangalya  "  propitious,"  &c.  In  Persia 
the  wdrd  Zardy  derived  from  the  Zend,  signifies  ''yellow,  and 
saffron,''  and  the  sun  is  called  Zard-ru  "yellow  or  golden- 
faced,"  and  Zardah-i-kamran  "  the  fortunate  yellow."  Saffron 
is  the  Earkdm  of  the  Hebrews,  a  name  borrowed  from  the  Per- 
sians, and  in  the  Song  of  Solomon  the  beauty  of  the  bride  is 
likened  to  it.  Amongst  the  Greeks  KpoKos  signified  both  saffron 
and  yellow ;  Eos  or  Aurora,  the  goddess  of  the  morning,  is  clothed 
in  it,  and  in  Homer  she  is  described  as  accompanying  the 
Sun  throughout  the  day. 

Yellow,  and  plants  having  that  colour,  have  also  an  erotio 
signification,  hence  we  find  them  playing  an  important  part  in 
marriage  ceremonies  and  the  relations  between  the  sexes :  Juno 
in  the  Iliad  is  represented  as  preparing  a  bed  of  saffron  and 
hyacinths  when  she  wishes  to  tempt  Jove,  and  Jayadeva  in  the 
Gita  Qovinda  represents  Hari  as  inviting  Badha  to  repose  upon 
^  bed  made  of  the  saffron-coloured  flowers  of  the  Asoka.  The 
following  lines  indicate  the  significance  which  is  attached  to 
this  colour  in  popular  estimation  in  India :  — 

Sdnjh  suni  piy4  ivan  piyari,  sundarnari  singfir  bandi, 
Piar  kesar,  piar  besar,  piar  har  liya  larkai, 
Piar  chir  diyo  kamlapati,  piar  chandau  de  lagdi, 
Piar  pan  ki  biri  lagi,  piyari  piri  bhai,  piu  nahin  ai. 
"  The  loved   one  heard  that  her  lover  would  come  in  the 
evening,  and  made  a  grand  toilette :  yellow  saffron,  a  yellow 
nose-ring,  and  a  threaded  necklace  of  yellow  flowers.    She  has 
donned  a  yellow  robe,  applied  yellow  sandalwood,  and  placed 
ripe  yellow  betel  leaves  in  her  mouth.     The  damsel  herself  has 
grown  yellow  waiting  for  a  lover  who  has  not  come.'* 

The  Grecian  Hetairfc  and  also  effeminate  youths  used  to  wear 
the  KpoKwroff,    or   "  sjiffroii-colourcd  garment,"  and   the   Arabs 
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relate  that  Abu  Jahl  dyed  his  c^l  [id)  with  6a£fron,  and  was 
addicted  to  the  enormity,  termed  ^j  I  (ubnah).  He  was  a 
great  enemy  of  the  Prophet's,  and  is  promised  in  the  Koran  a 
taste  of  HeU  (oij^\^\'^  A^i^\  ^^  ^h^  ^).  A  similar  use 
of  saflfron  by  the  libidinous  old  witch  Zatel-Dawahi  is  mentioned 
in  the  93rd  night  of  the  Arabian  Nights  ;— «xi*  tt^Uf  I  ^iri  ^^^^ 

Magic  properties  are  ascribed  to  saffron  in  Persia;  Haji-Zein- 
el-Attdr  (1368)  states  that  it  is  called  Jadu-i-dihkfin,  "peasant's 
magic,'*  and  that  pregnant  women  wear  a  ball  of  it,  about  the 
size  of  a  walnut,  at  the  pit  of  the  stomach  to  ensure  speedy  deli- 
very and  expulsion  of  the  after-birth.  The  saffron  bag  was  not 
unknown  in  Europe  in  the  Middle  Ages,  and  even  later.  The 
Arabs  believe  that  saffron  kept  in  the  house  will  drive  away  the 
lizard  called  Sam  Abras,.  which  they  greatly  dread  ;  they  also 
say  of  a  man  who  is  melancholy  or  a  little  odd  tjL^  ^JJ  ^  I 
(innahu  kfi  sufrihi),  «*.,  that  he  is  in  a  state  in  which  he 
requires  to  be  rubbed  with  saffron. 

Zardab,  or  saffron  water,  is  considered  to  have  magical  virtues 
in  Persia,  and  we  hear  Indian  conjurors  ascribe  the  salne  virtues 
to  turmeric  water  when  they  say  Pihalad  ini  ho  goi^a  in  the 
sense  of  "  Hocus  Pocus,"  &c.  Saffron  ink  is  used  in  India  to  write 
Mantms  with.  That  auspiciousness  is  attributed  to  these  plants 
on  account  of  their  colour,  and  not  on  account  of  any  inherent 
properties,  is  shown  by  the  fact  that  other  plants  furnishing 
yellow  dyes  are  considered  auspicious.  In  Persia  Delphinium 
Zalil  is  much  esteemed  as  a  yellow  dye,  and  is  even  brought  to 
India  for  that  purpose,  where  it  bears  the  Sanskrit  names  of 
Trayamana  "  preserving,"  Mangalya  "  auspicious,''  &c.  It  is 
quite  possible  that  this  plant  was  used  in  ancient  Iran  before 
saffron,  as  the  word  trdyam&na  occurs  in  old  Persian  with  the 
meamng  of  "  yellow.''  Dr.  Aitchison  speaks  of  D.  Zalil  as  very 
conmion  in  Khorasan,  and  remarks  that  when  in  flower  it  gives 
a  wondrous  golden  hue  to  the  pastures. 
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A  yellow  (Colour  is  considered  most  ausj>icious  m  the  fiasli 
Vasanta,  or  Spring,  and  Krishna  are  represented  as  clothed  in 
this  colour,  and  Vasanti- coloured  garments  are  worn  at  the 
Basant  panchami  in  many  parts  of  India ;  at  this  season  also 
garlands  of  yellow  flowers  are  offered.  This  custom  is  alluded 
to  in  the  JSaramaaa,  where  the  wife  says : — 

Nahin  ghar  kanth,  leke  basant  ai  ghar  milan, 
Main  kaise  pujdD,  sakbi,  nahin  ghar  s^jan. 

•  "  My  husband  is  away,  and  the  gardener's  wife  has  brought 
(yellow)  spring  flowers.  How  can  I  make  an  offering,  my 
dear,  when  my  beloved  is  absent  ?  *' 

A  yellow  garment,  called  Basanti,  was  woi*n  by  the  tlajputs 
when  about  to  sacrifice  themselves  in  a  desperate  conflict,  a 
sacrifice  to  their  supposed  ancestor  Surya  (the  sun).  Yellow 
is  the  favourite  colour  of  the  Buddhists,  and  the  Sakya  family 
was  a  branch  of  the  great  Solar  race  of  Gautama.  S^nart 
considers  that  the  Buddha  is  the  Sun-god,  and  that  the  details 
of  his  life  have  been  taken  from  Solar  mythology. 

The  use  of  saffron  and  turmeric  for  colouring  and  flavouring 
food  is  universal  thi*oughout  India,  and  saffron  is  still  used  for 
this  purpose  in  Germany,  Switzerland,  and  in  Cornwall,  cakes 
made  on  festive  occasions  being  coloured  with  it.  There  is  a 
curious  story  about  saflfron-coloured  rice  in  the  Persian  Burhdn, 
whore  it  is  called  Birinj-i-shamdlah,  "candle  ricoi'*  The 
author  relates  that  in  former  times  there  was  a  cook  at  Shiraz, 
who  was  in  the  habit  of  sitting  by  the  roadside  every  evening 
and  preparing  a  dish  with  yellow  rice,  before  which  he  lighted 
two  lamps,  or  sometimes  two  torches,  and  cried  out  — "  Come 
to  the  rice  of  the  candle,"  and  repeated  the  following  couplet : — • 

"  The  lights  which  burnt  in  the  heart  of  BushSk  were 
kindled  by  the  passing  of  the  light  of  the  rice  of  the  candle/' 

Who  was  Bush^k,  or  BashSk  P  We  cannot  help  thinking 
that  he  must  have  been  some  sturdy  fire -worshipper  testifying, 
as  far  as  ho  dared,  in  the  presence  of  a  Mahomedan  population, 
to  his  ancient  faith.     As  the  story  was   an  old  one  when  tho 
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Burh&n  was  written,  it  shows  at  any  rate  that  the  use  of  saffron- 
coloured  rice  in  Persia  is  of  great  antiquity.  The  earliest 
European  travellers  in  India  called  turmeric  Crocm  indicm, 
**  Indian  saffron/'  and  evidently  regarded  it  as  a  substitute 
for  that  article.  In  those  days  saffron  was  of  much  more 
importance  in  Europe  than  it  is  now,  and  the  punishment  for 
adulterating  it  was  death. 

Saffron  was  much  employed  by  the  Romans  for  seasoning 
food,  and  to  make  an  essence  with  wine  and  water  which  was 
used  as  a  perfume  {Pliny y  21,  6,  17;  Lucretim,  ii.,  416;  Ovid  A^ 
A..  104,  &c.).  The  name  Zdfaran  occurs  in  the  Sihah  of  El 
Jowhari  who  wrote  in  the  10th  century,  and  from  Arabian 
writers  (Istakhri,  Edrisi)  we  learn  that  it  was  cultivated  at  this 
time  in  Persia  at  Darband  and  Ispahdn.  It  is  not  improbable 
that  the  plant  was  carried  from  that  country  to  China,  as, 
according  to  the  Chinese,  it  was  introduced  by  Mahometans. 
Chinese  writers  have  recorded  that  under  the  Yuen  dynasty 
(A.  D.  1280 — 1368)  it  became  the  custom  to  mix  Sa-fa-lang 
(Zdfaran)  with  food  {BreUchneider,  Chinese  Botanical  Works, 
Foochow,  1870).  Saffron  appears  to  have  been  cultivated  in 
Spain  in  the  10th  century.  The  Raja  Nirghanta,  which  was 
written  about  600  years  ago  by  a  native  of  Cashmere,  speaks 
of  saffron  as  coming  from  Cashmere,  and  the  plant  is  still 
cultivated  there  on  the  Kareewahs  *  near  Pampur ;  the  plants 
are  arranged  in  parterres,  and  flower  about  the  end  of  October; 
the  inhabitants  of  the  district  are  then  summoned  to  gather  the 
crop ;  during  this  time  they  live  in  the  gardens  which  are 
guarded  by  police  to  prevent  theft  {Ince,  Handbook  of  Cash^ 
tmre). 

The  earliest  medical  writers  mention  saffron,  and  describe  it 
as  cardiacal  and  aphrodisiacal,  improving  the  complexion,  in- 
creasing the  brilliancy  of  the  eyes,  and  promoting  the  delivery 
of  women.  They  also  considered  it  to  be  diuretic,  astringent, 
deobstruent,  and  emmenagogue.     Saffron,  formerly  as  highly 

*  AIIu?ial  flats  from  100  to  200  feet  high  and  2  to  5  miles  long,  situated 
along  the  borders  of  the  Cashmere  Valley ;  they  are  separated  from  each 
other  by  deep  raviaea,  and  have  the  appearance  of  flat-topped  bills. 
III.-58 
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esteemed  in  Europe  as  in  the  East,  is  still  considered  by  some 
European  physicians  to  have  cmmenagogue  properliew,  bat  is 
generally  regarded  as  a  colouring  and  fiayourmg  agent  only- 
Saffron  has  recently  been  deleted  from  the  drug  list  <rf  the 
Medical  Store  Depots  in  Bengal.  For  much  interesting 
information  concerning  the  early  history  of  safFron  in  Europe,  we 
would  refer  our  readers  to  the  Pharmacographia  of  Fluddger 
and  Hanbury. 

Description. — Saffron  consists  of  a  small  portion  of  the 
style  and  three  long  tubular  stigmas  of  a  rich  orange  colour; 
the  upper  extremity  of  each  stigma  spreads  out  to  fonn  a  flat 
lamina  with  a  dentate  border.  The  stigmas  simply  dried 
and  thrown  together  loosely,  form  the  ordinary  hay  saffron  of 
commerce.  Persian  saffron  is,  with  the  aid  of  some  sticky 
material,  pressed  together  so  as  to  form  a  thin  round  flat  cake; 
it  is  known  in  Bombay  as  Kesar-ki-ivti  (bread  saffron). 

Chemical  composition. — Fliickiger  and  Hanbury  have  the  fol- 
lowing summary : — "The  splendid  colouring  matter  of  saffron 
has  long  been  known  as  Polychroit;  but  in  1851,  Quadrat, 
who  instituted  some  fresh  researches  on  the  drug,  gave  it  the 
name  of  Crocin,  which  was  also  adopted  in  1858  by  Bochleder. 
The  experiments  of  Weiss  in  1867  have  shown— 

Ut — That  this  substance  (Polychroit,  Crocin  of  Rochleder) 
is  a  peculiar  glucosidc,  which,  by  the  action  of  acids,  splits  into 
sugar,  volatile  oil,  and  a  new  colouring  matter. 

2/Jt/— That  saffron  contains  only  a  minute  quantity  of  ready- 
formed  essential  oil  and  sugar. 

3rd— That  this  free  essential  oil  is  probably  identical  with 
that  which  is  produced  in  the  decomposition  of  polychroit. 

4th — That  polychroit,  as  hitherto  prepared,  has  always 
contained  a  certain  proportion  of  the  new  colouring  matter 
produced  by  decomposition." 

For  the  natural  glucoside,  Weiss  retains  the  name  of 
polychroit,  while  the  new  colouring  matter  which  results  from 
its  decomposition  by  an  acid  he  terms  crocin.  It  agrees  with 
the  crocotin  of  Rochleder. 
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Polychroit  was  prepared  by  Weiss  in  the  following  manner : — 
**  Saffron  was  treated  with  ether,  by  which  fat,  wax,  and  essen- 
tial oil  were  removed,  and  it  was  then  exhausted  with  water. 
From  the  aqueous  solution,  gummy  matters  and  some  inorganic 
salts  were  precipitated  by  strong  alcohol.  After  the  separation 
of  these  substances,  polychroit  was  precipitated  by  addition  of 
ether.  Thus  obtained,  it  is  an  orange*red,  viscid,  deliquescent 
aubstance,  which,  dried  over  sulphuric  acid,  becomes  brittle  and 
of  a  fine  ruby  colour.  It  has  a  sweetish  taste,  but  is  devoid  of 
odour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly 
in  absolute  alcohoL  By  dilute  acids,  it  is  decomposed  into 
erocin,  sugar,  and  an  aromatic  volatile  oil  having  the  smell  of 
saffron.  Weiss  gives  the  following  formula  for  this  decom- 
position : — 

Polyebroit.  Crocin.  Essential  oil.      Sugar. 

Crocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in 
alcohol,  and  precipitable  from  this  solution  on  addition  of  ether. 
It  is  only  slightly  soluble  in  water,  but  freely  in  an  alkaline 
solution,  from  which  an  acid  precipitates  it  in  purple-red  flocks. 
Strong  sulphuric  and  nitric  acids  occasion  the  same  colours  as 
with  polychroit,  the  former  producing  deep-blue,  changing  to 
violet  and  brown,  and  the  latter  green,  yellow,  and  finally 
brown.  It  is  remarkable  that  hydrocarbons  of  the  benzol  class 
do  not  dissolve  the  colouring  matter  of  saffron. 

*'  The  oil  obtained  by  decomposing  crocin  is  heavier  than 
water ;  it  boils  at  about  209^0.,  and  is  easilj-  altered,  even  by 
water.  It  is  probably  identical  with  the  volatile  oil  obtainable 
to  the  extent  of  one  per  cent,  from  the  drug  itself,  and  to 
which  its  odour  is  due. 

"Saffron  contains  sugar  (glucose?)  besides  that  obtained  by 
the  decomposition  of  polychroit.  It  leaves  after  incineration 
5  to  6  per  cent,  of  ash."     ( Pharmacographiaj  p.  604. ) 

The  investigation  of  the  characteristic  constituents  of  saffron, 
which  had  previously  occupied  the  attention  of  several  chemists, 
has  been  taken  up  by  Herr  Kayser  {Berichte,  xvii.,  2228).  By 
distilling  saffron  suspended  in  water  in  a  current  of  carbonic 
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anhydride,  dialdng  the  distillate  with  ether,  and  evaporating 
the  ether  in  a  current  of  carbonic  anhydride,  the  essential  oil 
was  obtained  as  a  very  mobile,  scarcely  yellowish  coloured 
liquid,  having  an  extremely  intense  odour  of  saffron^  readily 
becoming  thick  and  brown  by  absorption  of  oxygen  from  the 
atmosphere,  and  giving  upon  analysis  figures  corresponding 
with  the  formula  C^^H*^.  Crocin  was  obtained  by  treating 
an  aqueous  extract,  made  without  heat  from  saffron  previously 
exhausted  with  ether,  with  purified  animal  charcoal,  which 
removed  all  the  colouring  matter ;  then  filtering,  washing  and 
dr]ring  the  charcoal,  boiling  it  with  90  per  cent,  alcohol  and 
filtering.  Upon  removal  of  the  alcohol  the  orocin  was  left 
as  a  brittle  yellow-brown  mass,  yielding  a  pure  yellow  powder, 
freely  soluble  in  water  and  dilute  alcohol,  less  soluble  in  absolute 
alcohol,  and  giving  up  only  traces  to  ether.  With  con- 
centrated sulphuric  acid  it  gave  a  deep  blue  solution,  passing 
to  violet,  cherry  red,  and  finally  to  brown  ;  with  nitric  acid  a 
deep  blue,  passing  almost  immediately  to  brown  ;  with  hydro- 
chloric acid  it  underwent  no  change  of  colour.  Acetate  of  lead 
produced  no  precipitate  in  a  solution  of  crocin  in  the  cold,  but 
on  warming  the  solution,  decomposition  at  once  took  place,  and 
the  liquid  then  reduced  Fehling*s  solution.  As  previous 
workers  used  lead  acetate  in  the  separation  of  crocin,  Herr 
Kay^er  supposes  that  their  product  always  contained  croeetin. 
He  attributes  to  pure  crocin  the  formula  C**H'^0*^,  and  to 
croeetin  C'*H*^0^,  the  decomposition  being  represented  by 
the  following  equation: — 

2  C**H7o02o+  7  H20=C^^H*«0^+  9  C^H^^O^. 
An  ethereal  extract  of  the  residual  saffron  yielded  a  crystalline 
bitter  substance,  freely  soluble  in  water  and  alcohol,  less  easily 
in  chloroform  and  ether,  and  melting  at  75®.  This  has  been 
named  **  picrocrocin,"  and  is  represented  by  the  formula 
C58U6ioi7^  It  presents  the  interesting  character  that  when 
warmed  in  aqueous  solution  with  lead  acetate,  lime  or  baryta 
water  or  acid,  it  splits  up  into  sugar  and  an  essential  oil, 
which  has  a  strong  odour  of  saffron  and  the  composition  of  a 
terpene. 
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The  following  is  the  mean  of  two  proximate  analyses'  of 
saffron  by  G.  Laube  and  Aldendroff,  quoted  by  Eonig : — 

Water 16-07  per  cent. 

Albuminoids    ••• , 11*74      ,j 

Fluid.oil.  ., ,..,....       ^eO       „ 

Fat 3-22      „ 

Sugar    15-33      „ 

Non-nitrogenous  extractive    44*57      „ 

Cellulose  4-37      „ 

Ash 4-37      „ 

The  anhydrous  saffron  contained  nitrogen  2 '24  per  cent. 
and  oil  and  fat  4*56  per  cent. 

Commerce. — Saffron  is  imported  into  Bombay  from  France, 
and  occasionally  from  China.  In  .1882-83,  the  imports  were 
226  cwts.,  valued  at  Rs.  4,25,124 ;  in  1886-87, 268  cwts.,  valued 
at  Es.  5,50,383.  Most  of  it  is  adulterated ;  a  sample  examined 
by  Lyon  (1875)  gave  water  9*48,  organic  matter  56*93,  mine- 
ral matter  (chiefly  carb.  of  lime)  33*59.  This  adulteration  is 
easily  detected  by  placing  a  pinch  of  the  saffron  in  water, 
when  the  viscid  substance  used  to  make  the  lime  adhere  to  it 
dissolves,  and  the  lime  falls  to  the  bottom  of  the  glass.  Similar 
adulteration  with  other  heavy  powders  has  been  recorded, 
and  vegetable  substances,  as  florets  of  marigold  and  safflower, 
fragments  of  petals,  and  fibres  of  grass  and  rush,  have  been 
found.  Pure  saffron  costs  in  India  Es.  20  to  22  per  lb.  Cash- 
mere saffron  is  exported  to  the  Punjab,  where  it  is  much  used 
as  a  dye,  to  the  value  of  Ks.  20,000  yearly. 

Pardanthus  chinensis,  Bot  Mag.  171,   Syn.  Ma 

chinensis,  Linn,,  is  the  Balamcanda  Schularmani  of  Rheede 
{Sort.  MaL,  xi.,  37),  and  is  a  common  garden  plant  in  India, 
having  flowers  spotted  like  a  leopard's  skin.  In  Cochin-China, 
China,  and  the  Boons  of  the  Himalayas  it  grows  wild, 
lioureiro  states  that  the  roots  are  used  medicinally  in  Cochin- 
China,  and  that  they  have  aperient  and  resolvent  properties  and 
purify  the  blood  of  gross  humors,  being  specially  useful  in 
Cynanche.  According  to  Eheede,  it  is  us^  as  an  alexipharmic 
in  Malabar,  being  given  to  those  who  have  been  bitten  by  the 
cobra,  and  to  cattle  who  have  fed  upon  poisonous  plants. 
III.~68  t 
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CURCULIGO  ORCHIOIDE,  Gdrtn. 

Fig. —  Wight  le.,  t  2043;  Roiib.  Cor.  PI.  i.,  U  13;  Bot. 
Mag,,  L  1076 ;  Meede,  Hort.  Mai  xii.,  t  59. 

Hab. — Hotter  regions  of  India  and  Geylon.    The  root. 

Vernacular. — MdsaK,  Mdsali-kand  [Hind,,  Mar.,  G^a.),Nella- 
t^di  {TeL\  Nela-pana*kelanga  (2fa/.j,  Nila-panai-kizhanga 
(Taw.),  T41a-muli  (Beng.),  Nela-tali-gadde  {Can.),  Hin-bin-tal 
(Cingh.), 

History,  Uses,  &C.— Both  Hindu  and  Mahometan 
medical  writers  speak  of  a  white  and  black  Mdsali,  which,  from 
their  descriptions,  appear  to  have  been  different  varieties  of  he 
same  plant.  In  the  Bdja  Nirghanta  it  is  stated — Jip^  ^  ftsn 
ffhFT  W  ^Ni'l^J^*!  ^  4^PM(pl^rTr  »?TO  ^rBni5tr;  the  plant  is 
described  as  Hemapushpi,  "having  golden  flowers,"  and  is 
considered  to  be  alterative,  tonic,  restorative,  and  useful  in  piles, 
debility  and  impotence*  It  enters  into  the  composition  of  several 
medicines  intended  to  act  as  aphrodisiacs  and  restoratives.  At 
the  present  time  we  meet  with  a  white  and  black  Mdsali  in  the 
bazars,  but  derived  from  two  entirely  different  plants,  viz.,  the 
white  from  an  Asparagus,  and  i^e' black  from  a  Curculigo.  We 
have  been  favoured  with  living  specimens  of  the  latter  plant 
collected  by  Mr.  B.  B.  Nen^  of  Poena  at  Sitabaldi,  and  find 
that  when  cut  and  dried  it  exactly  agrees  with  the  bazar  article 
which  we  have  reoeived  from  most  parts  of  India.  From 
Madras  we  have  received  a  very  small  Curculigo  root,  from 
C,  brevifolia,  not  more  than  an  inch  in  length,  whereas  the  root 
of  the  plant  in  general  use  is  not  less  than  6  inches  in  length, 
and  from  i  to  |  inch  in  diameter.  Dutt  states  that  SatSvari, 
the  root  of  Asparagm  recemosm,  is  sometimes  sold  by  the 
druggists  as  white  Mdsali ;  in  Bombay  the  white  Mdsali  of  the 
bazar  is  the  root  of  Asparagus  adscendens. 

Native  medical  works  give  the  following  instructions  for  the 
collection  of  Mdsali : — Two-year  old  plants  are  to  be  seleotedi 
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and  the  roots  having  been  washed  and  cleared  of  rootlets,  are  to 
be  sliced  with  a  wooden  knife,  threaded  upon  a  string,  and  dried 
in  the  shade  ;  when  dry  they  may  be  powdered.  The  dose  is 
1 80  grains,  to  be  beaten  up  with  an  equal  quantity  of  sugar  in 
a  small  glass  of  water  or  milk  imtil  it  forms  a  thick  mucilage. 
Treatment  to  be  continued  for  forty  days,  abstinence  from 
mental  and  physical  exercise  being  enjoined.  MusaU  is 
prescribed  for  asthma,  piles,  jaundice,  diarrhoea^  colic,  and 
gonorrhoDa ;  it  is  considered  to  be  demulcent,  diuretic,  tonic,  and 
aphrodisiac,  and  is  often  combined  with  aromatics  and  bitters. 
Hakim  Sharafeddin  in  his  Mujarah&t  has  the  following  humorous 
anecdote  in  illustration  of  its  restorative  effects : — 

b^j^ii>j  ^^y  j^j^j*^  is^^)^  h^^  is^is^^  ^j^j^  ^iiy* 

^jb  t^j^  "^^.j^^  j^^  J  (••^JJ^  *4j^  e^'V  ^^J^  j^J^^  lyL^ 

oj  Ua^  ^  ULt^  J  j:,yjj  e^  I  ^  ^  ^j^  j-H)  jjj  J^  13  1^  ^  Ud 

The  story  at  once  suggests  to  the  reader  that  in  such  cases 
j^  jjj  Jt^  is  probably  as  good  a  tonic  as  Mdsalf. 

Description. — Musali  occurs  as  short  transverse  sections 
of  the  root,  half  an  inch  or  less  in  diameter,  covered  externally 
by  a  dark-brown  bark ;  the  substance  of  the  root  is  opaque  and 
grej-ish-brown ;  portions  of  the  characteristic,  wrinkled,  vermi- 
cular rootlets  may  usually  be  found  attached  to  some  of  the 
pieces.     The  taste  is  mucilaginous  and  slightly  bitter. 

Microscopic  sttmcture. — The  fresh  root  of  0.  orchioides  when 
cut  across  presents  a  firm  milk-white,  opaque  surface,  marked 
with  numerous  minute  punctures.  Thin  sections  show  that  it 
consists  of  a  cortical  and  central  portion,  both  composed  mainly 
of  a  delicate  parenchymatous  tissue  loaded  with  small  starch 
granules,  here  and  there  a  large  cell  contains  a  bundle  of  needle- 
shaped  crystals.    The  large  open  passages  which  can  be  seen 
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with  the  naked  eye  are  ahnost  entirely  confined  to  the  cortical 
portion  ;  they  are  lined  by  the  walls  of  the  neighbouring  cells. 
In  the  central  column  are  numerous  bundles  of  spiral  vessels 
which  are  mostly  situated  near  its  junction  with  the  cortical 
portion.     Many  of  the  starch  granules  are  muller-shaped. 

Chemical  composition, — A  proximate  analysis  of  the  powdered 
roots  was  made  with  the  following  results : — 

Ether  ext.  (fat,  &c.)  1-28 

Alcoholic  ext.  (resin,  tannin)    ,,,...     4*]4 

Water  ext.  (mucilage)    19*92 

Starch,  &c.,  by  difference , 43*48 

Crude  fibre 14*18 

Ash 8-60 

Moisture , , 8*40 

100*00 

The  resin  was  soluble  in  spirit  and  alkaline  solutions,  and 
gave  a  fine  rod  colour  with  strong  sulphuric  acid.  The  tannin 
gave  a  green  colour  with  ferric  salts,  and  when  determined 
separately  amounted  to  4*15  per  cent,  of  the  root.  Oxalate  of 
calcium  was  present. 

CRINUM  ASIATICUM,  var. 

TOXICARIUM,  Herbert. 

Yig.—Bot.  Mag.,  tt.  1073,  2908,  2239;  Wight  Ic.,  t  2021; 
Rheede,  Hort.  Mai.  od.,  t.  38;  BentL  and.  Trim.,  t.  275. 

flab. — Concan.  Cultivated  throughout  India.  The  bulb 
and  leaves. 

Vernacular. — Ohindar,  Kanwal,  Sukhdarshan  {Hind.),  NSga- 
davana  {Mar.),  Nagdamani  (Guz.)y  Ndgdaim  {Beng.),  Kesar- 
chettu,  Visha-manjili  (Tel.),  Visha-manjil  {Tarn.). 

History,  Uses,  &C.— This  plant  is  not  mentioned  by 
Sanskrit  writers  on  Materia  Medica,  but  the  juice  of  the  leaves 
after  they  have  been  slightly  roasted  is  a  popular  remedy  ui 
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Hindustan  for  earache.  The  name  Sukhdarshan,  *'  pleasant  to 
the  sight/*  is  loosely  applied  to  several  species  of  Crinum  in 
most  parts  of  Northern  India.  In  the  Concan  the  leaves  smeared 
with  mustard  oil  or  Mutel*  are  warmed  and  boimd  round  inflam- 
ed joints.  Rheede  says  :-^*'  Ex  planta  concisa  et  tosta  bini  sunt 
noduli,  qui  utrinque  maxillae  appositi,  spasmum  curantcynicum.*' 
Ainslie  states  that  the  natives  of  Southern  India  bruise  the 
leaves  and  mix  them  with  a  little  castor  oil,  so  forming  an  ap- 
plication which  they  think  useful  for  repelling  whitlows  and 
other  inflammations  that  come  at  the  ends  of  the  toes  and 
fingers  ;  also  that  the  juice  of  the  leaves  is  employed  for  earache 
in  Upper  India.  Rumphius,  who  calls  it  Radix  toxicaria,  speaks 
highly  of  its  virtues  in  curing  the  disease  occasioned  by  the 
poisoned  arrows  of  the  Macassers  in  their  wars ;  the  root  chewed 
is  emetic,  provided  a  little  of  the  juice  is  swallowed.  Crinum 
asiatimm  is  the  Man-si/'larh  of  the  Cochin- Chinese,  and  its 
virtues  are  lauded  by  Loureiro.  {Ainslie,  Mat.  Ind.,  Vol.  II., 
p.  464.)  Sir  W.  O'Shaughnessy  remarks  {Bengal  Disp.,  p.  656) 
that  this  is  the  only  indigenous  and  abundant  emetic  plant,  of 
which  he  has  experience,  which  acts  without  producing  griping, 
purging,  or  other  unpleasant  symptoms.  In  the  Pharmaeopmia 
of  India,  the  root  has  been  made  official  as  an  emetic,  nauseant, 
and  diaphoretic ;  directions  for  making  a  juice  and  syrup  are 
given :  the  former  to  be  given  in  doses  of  2  to  4  fluid  drachms 
every  20  minutes  until  emesis  is  produced,  the  latter  in  doses 
of  2  fluid  drachms  as  a  nauseant  and  emetic  for  children. 

Description. — Caulescent  or  stemless;  leaves  linear- 
lanceolate,  very  smooth  ;  margins  entire,  striated  beneath,  3  to  4 
feet  long  and  5  to  7  inches  broad;  scapes  axillary,  shorter  than 
the  leaves,  a  little  compressed ;  flowers  numerous,  1 2  to  50  in 
an  umbel,  white,  almost  inodorous  ;  berries  roundish,  the  size 
of  a  pigeon's  egg.  (Bomb.  Flora,  Pt.  I.,  p.  257.)  The  root  is 
bulbous,  white,  with  a  terminal  stoloniferous  fusiform  portion 
issuing  from  the  crown  of  the  bulb ;  it  varies  greatly  in  size; 
odour  narcotic  and  disagreeable. 

*  The  oil  obtained  from  fresh  rasped  cocoanuts. 
III.— 59 
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M%cro%copic  structure. — The  central  portion  of  the  bulb  (stolo- 
niferoos  fusiform  portion)  consists  of  a  parenchyma  made  up 
of  polyhedral  cells  containing  a  little  granular  matter  and  some 
needle-shaped  crystals ;  it  is  traversed  by  numerous  bundles  of 
jointed  and  spiral  vessels  ;  surrounding  the  central  portion  is  a 
solid  cortical  layer  less  vascular  than  the  central  column ;  from 
both  of  these  spring  the  subterraneous  white  bases  of  the  leaves 
which  form  the  upper  part  of  the  bulb, 

Crinum  zeylanicum,  Linn,,  Wight  Ic,  2019—20; 
Mecde,  Hort.  Mai  xi.,  t.  39 ;  Bot.  Mag.,  1171,  2217,  2292,  and 
2466,  is  a  very  variable  plant,  plentiful  in  most  parts  of  India. 
It  is  the  Tulipajavanica  of  Rumphius.  Rheede  states  that  the 
crushed  and  toasted  bulb  is  applied  to  piles  and  abscesses  to 
cause  suppuration,  and  that  if  given  to  dogs  it  causes  their  teeth 
to  fall  out.  According  to  Louroiro,  it  has  the  properties  of  squills. 
In  the  Concan  a  slice  of  the  bulb  is  used  for  blistering  cattle,  and 
the  roasted  bulb  is  used  as  a  rubefacient  in  rheumatism.  The 
plant  is  called  Sukhdarshan  in  Bengal  and  Hindustan,  and 
Gadanikand  or  Gadambhikanda  in  Marathi.  It  has  not  been 
identified  with  any  of  the  plants  mentioned  by  Sanskrit  writers. 
Its  properties  are  similar  to  those  of  C.  asiaticum. 

Description. — Root  a  spherical,  tunicated  bulb ;  leaves 
numerous,  radical,  lanceolate,  waved,  smooth,  tapering  slowly 
from  within  a  few  inches  of  the  base  to  rather  a  broad  and 
obtuse  point ;  margins  scabrous  with  minute  cartilaginous  teeth, 
length  1  to  3  feet;  scapes  from  the  axils  of  the  decayed  leaves, 
somewhat  compressed,  1  to  2  feet  long  ;  umbels  with  about  10 
flowers ;  spathes  two,  of  an  ovate  conic  form,  with  many  soft 
filaments  among  the  flowers ;  flowers  sessile,  largoi  tube  green, 
border  very  pale  rose,  almost  white,  faintly  fragrant ;  corol 
tube  declinate,  cylindric,  obscurely  3-sided,  about  4  inches  long ; 
border  campanulate,  horizontal,  segments  lanceolar,  with  rather 
soft  subulate  points ;  length  3  to  4  inches  ;  filaments  six,  inserted 
in  the  mouth  of  the  tube,  declinate ;  apices  sharp  and  always 
erect;  anthers  falcate,  incumbent  and  tremulous,  pale  yellowish- 
grey  ;  germ  inferior,  oblong,  3-ceUed  with  several  ovula  in  each. 
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attached  in  two  vertical  rows  to  the  two  lobea  of  the  thick  fleshy 
receptacles;  style  filiform,  declinate,  projecting  beyond  the 
stamina  ;  stigma  small,  3-toothed  ;  pericarpium  a  soft  somewhat 
fleshy  perishable  envelope  which  covers  one,  two,  or  three  large 
fleshy  bnlbif  orm  seeds. 


LILIACEiE. 

ALOE   PERRYI,   Baker. 
Fig. — Bot  Mag.,  6596.    Socotrine  Aloe  {Eng.). 
Hab. — Socotra. 

ALOE   ABYSSINICA,  Lam. 

Fig. — BaJcer  in  Linn.  Journal,  ccviii.,  174.  Jaferabad  Aloe 
{Eng.). 

Hab.— Africa,  Coasts  of  India. 

ALOE  VERA,  iinn. 

Fig. — Flora  Gh-wca.,  t.  341,  cop.  in  8teph.  8f  Ch.,  t.  109,  and 
Woodville,  voL  v. ;  Nees,  t.  50.  C!ommon  or  Barbadoes  Aloe, 
[Eng.). 

Hab. — Africa,  Arabia,  India.    The  dried  juice. 

Vernacular. — Ghikunvdr,  Kumari  (Rind.),  Ghirta-kunvar, 
Komari  [Beng.),  Kora-kinda,  Koraphad  (Mar.),  Kumdra, 
Kuvfira  {Gus.),  Shottu-katrazhai,  Kumari  {Tarn.),  Kalabanda 
(Tel.),  Kitruvazha  (Mai.),  Lola-sara  (Can.). 

.The  drug  Aloes, — Hva,  Talva  (Rind.),  Moshabbar  (Beng.), 
Eilya,  Kala-bol  (Mar.),  Kariya-polam,  Irakta-polam  (Tarn.), 
Musham-baram  (Tel.),  Chenna-nfiyakam  (Mai.),  Elio  (Ouz.), 
Musambra  (Can.). 

History,  Uses,  &C. — The  common  Aloe  (Grihakanya), 
if  not  a  native  of  India,  must  have  run  wild  in  the  country  from 
a  very  remote  period,  as  the  Sanskrit  synonyms  do  not  in  any 
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way  indicate  a  foreign  origin.     By   the   names  Ghrita-knmari, 
Kumfiri,  Matii,  Kanyaka,  Tanini,  Sivari,  the  plant  is  compared 
to  a  beautiful  girl  or   to  the  virgin   Durga.     Many   synonyms 
are  descriptive,  such  as  Dirgha-pattrika  "  long-leaved,"  Sthale- 
ruha  **  growing  in  dry  ground,"    Mridu   ''soft,"  Bahu-pattra 
"  having  numerous  leaves,"   Eantaka-pattra   "  having  prickly 
leaves,"  Vipula-srava  '* juicy,"  MandaU  "scimitar-like,"  Ati- 
picchila  "  very  slimy,"  &c.     The  juice  is  considered  to  be  cathar- 
tic, cold,  and  useful  for  removing  disease  of  the  spleen,  swellings j 
phlegm,  carbuncles,  and  blood  and  skin   diseases.     The  Hindus 
appear  not  to  have  beeu  acquainted  with  the  drug  until  it  was 
introduced  into  India  by  the  Arabs ;  when  this  took  place  it  is 
very  difficult  to  decide,  but  it  must  have  been  at  a  very  remote 
period  if  we  are   to  believe   Dioscorides,  who  says  '*  the  Aloe 
grows  plentifully  in  India,  whence  tdso  the  juice  is   brought  to 
us,  also  in  Arabia  and   Asia  (minor),  and  in  certain   maritime 
districts  and  islands,  as  Andres,"     On  the  other  hand,  Sanskrit 
writers  do  not  mention  the  drug  ;  possibly  the  orthodox  Hindu 
physicians  of  those  days  may  have  regarded  it  as  an  impure  com- 
pound prepared  by  foreigners.     Elwa  or  Aiiwa,  the  Hindi  name 
for  aloes,  appears  to  be  cognate  to  the  Greek  oXori,     Aloes  appears 
to    have   been  first  manufactured   by  Arabs   or  Abyssinians, 
through  whom  the  Greeks  obtained  a  knowledge  of  it.     Hippo- 
crates and  Theophrastus  do  not  mention  it,  but  Dioscorides  and 
Pliny   were   evidently  well  acquainted  with  the   drug   and  its 
uses,  and  also  with  the  plant,  which  it  appears  had  been  intro- 
duced into  the  Cyclades.    Abu    Haaifeh  in  the  9th   century 
describes  aloes  (Sabir)  and  the  plant  from  which  it  is  obtained 
as  having  a  yellow  flower  and  very  thick  leaves  which  are  crushed 
and  thrown  into  the  presses,  and  trodden  with  the  feet  until 
their  juice  flows,  when  it  is  left  until  it  thickens,  and  is  then 
put  into  leathern  bags  and  exposed  to  the  sun  until  it  dries. 
This  method  of  preparation  fully  accounts  for  the  inferiority 
of  Arabian  aloes.     All  the  Arabian  and  Persian  writers  agree  in 
stating  that  the  best  aloes  is  prepared  in  Socotra,  and  many  relate 
that  Alexander,   on  the   recommendation  of    Aristotle,   took 
possession  of  the  island  on  that  account  and  settled  a  colony  of 
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Greeks  there  to  cultivate  the  plant  more  carefully.   Schweinfurth 
has  observed  an  apparently  Semitic  type  amongst  the  hiU  tribes 
of  the  island,  which  he  thinks  may  be  traced  to  a  Greek  source ; 
characterised  by   small   head^  with   long   nose  and  thick  lips, 
straight  hair,  and   lean   limbs.     In  some   hieroglyphics  on  the 
Kadhab  plain  he  has  also  traced  combinations  of  Greek  charac* 
ters.     The  Socotrian  women  are  reputed  to  be  sorceresses  of  the 
most  dangerous  kind,  who  by  the  aid  of  a  magic  cup  steal  away 
the  liver  and  lights  of  those  against  whom  they  bear  malice  ; 
a  horrid  suggestion  to  account  for  the  excellence  of  their  aloes. 
This  story  seems  to  support  the  derivation  of  the  names  Socotra 
and  Socotrine  suggested  by  Mr.  Mowat  in  'Alphita,'  p.  67.    He 
connects  them  with  the  Greek  <rvK<»r6s  =Lat.  ficatus  =  It.  fegato. 
This  word  'originally  seems  to  have  denoted  the  liver  of  a 
goose  fattened  on  figs, '  and  the  word  socotrinum  or  succotrinum 
applied  to  aloes  would  therefore  be  the  equivcdent  of  epaticum. 
(Cf.  Trans.  RL  Soc,  Edinburgh,  xxxi.,  p.  444.)     Burton  says: 
"  The    aloe,  according  to  Burckhardt,  is    planted    in  grave- 
yards as  a  lesson  of  patience :  it  is  also  slung^  like  the  dried 
crocodile,   over  house-doors  to  prevent  evil  spirits    entering  : 
*  thus  hung  without  earth  and  water,'  says  Lane  (]ltod,  Egypt, 
Chapt.  XI.),  'it  will  live  for  several  years  and  even  blossom. 
Hence  (?)  it  is  called  8abr,   which  signifies   patience.'     But 
Sibr  as  well  as  8abr  (a  root)  means  '  long-sufferance.'     I  hold 
the  practice  to  be  one  of  the  many  Inner  African  superstitions. 
The  wild  Gallas  to  the  present  day  plant  aloes  on  graves,  and 
suppose  that  when  the  plant  sprouts  the  deceased  has  been  ad- 
mitted to  the  gardens  of  W&k,  the  Creator."    (Arab.  Nights^  i., 
138.)     Mahometan  physicians  describe  aloes  as  aperient^  de- 
obstruent,  depurative,  anthelmintic  and  tonic ;  as  a  collyrium 
they  consider  that  it  strengthens  the  sight  and  removes  styes 
of  the  lids  ;  it  is  often  applied  for  the  dispersion  of  swellings 
and  the  promotion  of  granulations.     They  direct  it  to  be  puri- 
fied in  the  following  manner: — Take  Socotrine  Aloes  1   lb., 
powder  and  sift,  then    take    wormwood,  Jatamisi,    Chiretta, 
Cinnamon,  Cassia,  wood  of  the  Balsam  tree,  Herba  Schoenanthi, 
Asarum,  Mastich,  of  each  3  dirhems,  boil  in  2  lbs.  of  water 
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down  to  one  pound  and  strain.  Put  the  aloes  into  a  mortar, 
tub  it  down  with  part  of  the  above  decoction  and  strain,  repeat 
the  process  with  the  remainder  of  the  decoction  and  any  aloes 
remaining  on  the  strainer,  let  the  strained  liquors  subside,  draw 
off  the  supernatant  fluid,  mix  the  aloes  with  3  dirhems  of 
saffron  and  preserve  for  use.  In  Anthony  Colin's  translation 
of  Clusius,  the  following  notice  of  aloes  by  Garcia  d'Orta 
occurs : — "  Les  Indiens  s'en  servent  en  leurs  coUyres  et  aux 
medicamens  purgatifs  comme  aussi  6a  playes,  lesquelles  ils 
veulent  remplir  de  chair  pour  lequel  usage  ils  ont  le  plus 
souvent  dedans  leur  boutiques  un  medicament  compost  de 
myrrhe  6t  aloes  apeU^  par  eux  Mocebar  (mussabar).  J'ai  vue 
un  medecin  du  grand  Sultan  Badur  Soy  de  Oambaya  lequel 
usoit  de  I'herbe  d'aloes  pour  medicament  familier  en  ceste  fa9on. 
II  faisoit  cuire  avec  du  sel  les  fueilles  de  I'herbe  coupp^,  de 
telle  decoction  il  en  faisoit  prendre  huict  onces  lesquelles  taiao- 
yent  vuider  le  ventre  fort  benignement  et  sans  aucune  extorsiou 
quatre  ou  cinq  fois.  En  ceste  ville  de  Goa  ils  donnent  en 
breuvage  a  ceux  qui  ont  des  ulceres  aux  reins  ou  en  la  vescie 
de  I'aloe  bien  pulveris^  et  mesl6  avec  du  laict  qui  a  si  heureux 
succes  et  profit  que  les  malades  en  sent  incontinent  gueris.  lis 
s'en  servent  aux  Indes  pour  faire  meurir  les  flegmons."  In 
the  same  work  there  is  a  prescription  for  the  use  of  fresh  aloe 
leaves  by  Christophe  de  la  Coste.  Take  of  aloe  leaves  stioed 
3  ozs.,  SEdt  3  drms.,  heat  to  boiling  over  a  gentle  fire^  strain 
and  add  1  oz»  of  sugar.  Let  the  liquid  cool,  and  take  it  oold 
early  in  the  morning.  The  patient  should  be  directed  to  keep 
moving  about  to  promote  the  action  of  the  medicine^  and  four 
hours  after  taking  it  some  chicken  broth  may  be  given.  The 
leaves  and  flower  stalks  of  the  aloe  are  pickled  by  Banians 
of  Gnzerat  after  having  been  soaked  in  salt  and  water,  and 
it  is  a  general  practice  among  Hindus  to  give  a  little  of 
the  juice  of  the  plant  with  honey  in  a  golden  spoon  to 
new-bom  children;  it  is  supposed  to  hasten  the  expulsion  of  the 
meconium.  The  dose  must  be  administered  by  ihe  father  of 
the  child,  or  by  the  nearest  male  relative  in  the  absence  of 
the  f ather. 
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Prof.  Bayley  Balfour,  who  visited  Soootra  on  a  botanical 
expedition  in  1880,  has  given  the  following  account  of  the 
manner  in  which  Edoes  is  prepared : — "  The  gum  is  known  as 
tdj/ef  hy  the  natives.  The  collector  scrapes  a  slight  hollow  on 
the*  surface  of  the  ground  in  the  vicinity  of  an  aloe  plant,  into 
which  he  depresses  the  centre  of  a  small  portion  of  goat-skin 
spread  over  the  groimd.  The  leaves  of  the  aloe  are  cut  and 
laid  in  a  circle  on  the  skin,  with  the  cut  ends  projecting  over 
the  central  hollow.  Two  or  three  layers  are  arranged.  The 
juice,  which  is  of  a  pale  amber  colour,  with  a  slight  mawkish 
odour  and  taste,  trickles  from  the  leaves  upon  the  goat-skin. 
After  about  three  hours  the  leaves  are  exhausted;  the  skin  con- 
taining the  juice  is  then  removed  from  beneath  thorn,  and  the 
juice  is  transferred  to  a  bag  made  of  skin.  Only  the  older 
leaves  are  used.  The  juice  thus  collected  is  of  a  thin  watery 
character,  and  is  known  as  tai/ef  rhiho,  or  watery  tdoes.  In 
this  condition  it  is  exported  to  Muscat  and  Arabia,  and  sells 
for  three  dollars  the  skin  of  30  lbs.  By  keeping,  however,  the 
aloes  changes  in  character.  After  a  month  the  juice,  by  loss 
of  water,  becomes  denser  and  more  viscid ;  it  is  then  known 
as  tayef  gesheeshah,  and  is  more  valuble,  a  skin  of  30  lbs.  fetching 
five  dollars;  whilst  in  about  fifteen  days  more — that  is,  about 
six  weeks  after  collection — it  gets  into  a  tolerably  hard  solid 
mass,  and  is  then  tayef  kasahul,  and  is  worth  seven  dollars  a 
skin  of  30  lbs.  In  this  last  condition  it  ia  commonly  exported. 
(Trafis.  ML  Soe.  of  Edinburgh,  xxxi.^  Introductory  Chapter ^ 
p.  xxxviii.). 

Description. — Socotrine  aloes  is  imported  into  Bombay 
via'  Zanzibar  and  the  Red  Sea  ports.  It  is  packed  in  skins,  the 
packages  varying  much  in  size  and  shape,  and  often  containing 
a  large  proportion  of  rubbish,  such  as  pieces  of  hide,  stones, 
&c.  In  Bombay  the  skins  are  opened,  and  the  aloes  repacked 
in  boxes  for  exportation  to  Europe.  The  best  Socotrine  aloes 
is  of  a  golden-brown  colour,  hard  externally,  soft  internally : 
the  odour  is  aromatic  and  peculiar;  when  powdered  or  in 
thin  fragments  it  is  orange-brown,  sometimes  it  is  almost 
fluid. 
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Jaferabad  Aloes  is  made  at  Jaferabad,  a  town  on  the  coast  of 
Eathiawar^  belonging  to  the  Hubshis  of  Jinjfra,  a  family  of 
African  origin.  The  drug  in  mass  is  black ;  it  has  a  glassy 
fracture ;  thin  pieces  are  yellowish-brown  and  translucent ;  the 
powder  is  of  a  dull  yellow ;  the  odour  powerfully  tdoetic,  with 
an  aroma  like  Socotrine  aloes ;  when  brought  in  contact  with 
nitric  acid  it  does  not  turn  red.  Its  reaction  is  then  the  same 
as  Socaloin.  Jaferabad  Aloes  is  generally  in  the  form  of  flat 
circular  cakes.  From  Zanzibar  an  aloe  is  imported  which  very 
closely  resembles  Jaferabad ;  it  gives  the  same  reaction  with 
nitric  acid. 

Yamani  or  Moka  Aloes,  also  called  Aden  Aloes,  is 
imported  from  Arabia,  and  is  the  kind  most  in  use  among  the 
natives  of  India.  It  varies  much  in  quality.  It  is  of  a  black 
colour  in  mass,  and  somewhat  porous,  but  thin  fragments  are 
translucent  and  yellowish-brown;  the  odour  is  powerfully 
aloetic,  without  the  aroma  of  Socotrine  or  Jaferabad  Aloes; 
medicinally  it  appears  to  be  sufficiently  active.  With  nitric 
acid  it  gives  a  deep  red  colour,  like  Barbadoes ;  the  solution  in 
sulphuric  acid  is  not  affected  by  nitric  acid  fumes. 

Mysore  aloes  is  made  in  Mysore  from  a  plant  which  is  pro- 
bably only  a  variety  of  A.  vera.  It  is  called  Musambra  in 
Southern  India,  and  is  used  in  the  arts  in  preparing  a  false 
gilding  for  decorations. 

Chemical  composition* — All  kinds  of  aloes  have  an  odour  of 
the  same  character  and  a  bitter  disagreeable  taste.  The  odour, 
which  is  often  not  unpleasant,  especially  in  Socotrine  Aloes,  is 
due  to  a  volatile  oil,  which  the  drug  contains  only  in  minute 
proportion.  The  oil  is  a  mobile  pale  yellow  liquid,  of  sp.  gr. 
0-863,  with  a  boiling  point  of  266°  to  271^0. 

"  Pure  aloes  dissolves  easily  in  spirit  of  wine  with  the  excep- 
tion of  a  few  flocculi ;  it  is  insoluble  in  chloroform  and  bisul- 
phide of  carbon,  as  well  as  in  petroleum  ether.  The  specific 
gravity  of  fine  transparent  fragments  of  aloes,  dried  at  1  OO^C, 
and  weighed  in  the  last-named  fluid  at  16°C.,  has  been  foimd  to 
be  1*364,  showing  that  aloes  is  much  more  ponderous  than  most 
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of  the  resins,  which  seldom  have  a  higher  specific  gravity  than 
rOO  to  1*10.  In  water,  aloes  dissolves  completely  only  when 
heated.  On  cooling  the  aqueous  solution,  whether  concentrated 
or  dilute,  becomes  turbid  by  the  separations  of  resinous  drops, 
which  unite  into  a  brown  mass,  the  so-called  resin  of  aloes.  The 
cle^r  solution,  after  separation  of  this  substance,  has  a  slightly 
acid  reaction  ;  it  is  coloured  dark-broWn  by  alkalies,  black  by 
ferric  chloride,  and  is  precipitated  yellowish* grey  by  neutral 
lead  acetate.  Cold  water  dissolves  about  half  its  weight  of 
aloes,  forming  an  acid  liquid  which  exhibits  similar  reactions. 
The  solution  of  aloes  in  potash  or  ammonia  is  precipitated  by 
acids,  but  not  by  water*     {P/uirmacographia,  p.  686.) 

The  most  interesting  constituents  of  aloes  are  the  substances 
known  as  Ahin.  The  Aloin  of  Jafarabad  Aloes  has  been 
examined  by  W.  A.  Shenstone.  About  1^  lb.  of  the  powdered 
aloes  was  treated  with  enough  proof-spirit  to  make  a  thin  paste, 
and  after  standing  for  a  few  hours  was  enveloped  in  folds  of 
stout  calico  and  submitted  to  powerful  pressure,  by  which  means 
about  28  per  cent,  of  crude  Aloin  was  obtained.  This  was 
purified  by  twice  crystallizing  from  Water,  then  by  crystallizing 
several  times  from  dilute  spirit,  and  finally  by  crystallizing 
twice  or  thrice  from  rectified  spirit.  Portions  of  the  crops  of 
crystals  thus  obtained  were  burnt  with  the  following  results  :— 

I.  '1104  gram  of  aloin  which  had  been  once  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
'21^8  gram  of  CO^  and  -0561  gram  of  H«0. 

II.  '1380  gram  of  aloin  which  had  been  twice  crystallized 
from  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
•30  i2  gram  of  CO^  and  '0696  gram  of  H^O.     Corresponding  to 

Carbon.         Hydrogen*         Oxygen. 

1 60-22  5*64  34-14 

11 60-11  5*60  34-29 

The  aloin  therefore  wad  evidently  in  a  pure  state,  1*2375 
gram  of  pure  air-dried  aloin  dried  over  sulphuric  acid  in  a 
vacuum  lost  -1987  gram  of  water,  corresponding  to  160  per 
cent. 

III.— 60 
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When  bromine  water  was  added  in  excess  to  an  aqueous 
solution  of  the  aloin,  a  copious  yellow  precipitate  fell.  This  was 
collected  after  having  been  in  contact  with  excess  of  bromine 
water  for  an  hour,  washed,  dried,  and  crystallized  three  times 
from  spirit.  The  brominated  cdoin  was  in  beautiful  yellow 
crystals,  which  were  rather  soluble  in  cold  alcohol,  and  were 
somewhat  more  stable  than  the  Edoin  itself.  It  retained  only  a 
trace  of  water  when  dried  in  a  vacuum  over  sulphuric  acid, 
which  was  given  oS  on  heating  to  100^  0.  to  110''  C.  '2526 
gram  of  the  perfectly  dry  substance  gave  '2539  gram  of  silver 
bromide,  corresponding  to  42*75  per  cent,  of  bromine. 

In  1875,  Dr.  Tilden  proposed,  as  the  result  of  the  consider- 
ation of  a  number  of  analyses  of  aloins  and  their  derivatives 
made  by  himself  and  others,  that  the  aloins  obtained  from  Bar- 
badoes  and  Zanzibar  aloes  might  be  considered  isomeric  bodies, 
with  the  empirical  formula  C^^H*°0^,  which  also  agrees  closely 
with  his  analysis  of  nataloin*  This  formula  requires  59*62 
per  cent,  of  carbon  and  5  59  per  cent,  of  hydrogen.  Its 
tribromo-derivative  requires  42*93  per  cent,  of  bromine. 

It  will  be  seen  that  of  the  numbers  obtained  in  Mr.  Shen- 
stone's  analysis,  those  for  the  hydrogen  and  bromine  agree  very 
closely  with  these,  and  that  the  proportion  of  carbon,  though  a 
little  high,  also  agrees  fairly  well. 

The  water  of  crystallization  found,  16  per  cent.,  is  rather 
more  than  the  amount  which  would  correspond  to  three  mole- 
cules, i.e.,  14*3  per  cent.  The  difficulty  of  getting  air-dried  aloin 
of  constant  composition,  however,  is  so  great  that  the  result  is 
not  of  much  value. 

The  following  comparative  observations  with  Jaf arabad  aloin 
and  Dr.  Tilden's  zanaloin  were  made: — 

There  is  no  distinguishable  difference  in  the  crystalline  form 
of  the  two  aloins. 

Neither  of  them  gives  any  change  of  colour  in  the  cold  when 
moistened  with  ordinary  strong  nitric  acid ;  both  of  them  are 
reddened  by  fuming  nitric  acid.     And  the  Jafarabad  aloin,  by 
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prolonged  treatment  with  nitric  acid,  yields  chrysammic,  aloe- 
tic,  picric,  and  oxalic  acids  as  zanaloin  and  barbaloin  do. 

Jafarabad  cdoin,  when  treated  with  potassium  chlorate  in  a 
hydrochloric  acid  solution,  yields  a  chloro-body  resembling 
that  given  by  zanaloin,  and  when  heated  with  acetic  anhydride 
gives  an  acetyl  compound  similar  to  acetyl«zanaloin. 

Both  of  them,  when  treated  with  strong  sulphuric  acid  and 
potassium  bichromate,  give  a  violet  coloration  closely  resem- 
bling that  given  by  strychnia,  but  quickly  fading  to  green. 

These  results  seem  to  leave  no  doubt  that  the  aloin  of 
Jafarabad  aloes  is  identical  with  that  from  Zanzibar  aloes^ 
though  the  colour  of  the  former  is  distinctly  a  lighter  shade  of 
yellow  than  that  of  the  latter. 

The  main  points  of  difference  among  the  aloins  may  be  tabu- 
lated thus : — 

1.  Nataloin  obtained  from  Natal  aloes,  yields  only  picric  and 
oxalic  acids  by  treatment  with  nitric  acid.  Is  not  reddened, 
even  on  heating,  by  that  re-agent. 

2.  Barbaloins  yield  chrysammic,  aloetic,  picric,  and  oxalic 
acids  by  treatment  with  nitric  acid.     They  may  be  divided  into — 

(A)  a-barbaloin,  obtained  from  Barbadoes  or  Moka  aloes.  Is 
reddened  in  the  cold  by  ordinary  strong  nitric  acid. 

(B)  6-barbaloin,  obtained  from  Socotrine,  Zanzibar,  and 
Jafarabad  alges.  Is  not  coloured  by  cold  nitric  acid,  but 
gives  an  orange-red  coloration  when  heated  with  it,  and  also 
gives  a  coloration  in  the  cold  with  fuming  nitric  acid.  {Sken- 
stone  in  Phar.  Journ.,  Dec.,  1882.) 

Commerce. — Bombay  is  the  centre  of  the  Aloes  trade  in  the 
East  and  imports  from  Arabia  (and  Socotra  through  Aden) 
yearly  about  1,500  cwts.  of  the  drug  valued  at  about  Rs.  30,000. 
Of  this  quantity  from  300  to  400  cwts.  (chiefly  Socotrine)  are 
re-exported  to  Europe,  and  200  to  300  cwts.  to  Eastern  ports, 
the  remainder  being  consumed  in  India. 

Madras  and  Sind  occasionally  export  small  quantities  of 
Indian  aloes  to  Eastern  ports. 
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The  Indian  varieties  of  the  drug  are  manufactured  in  Kattia- 
war  ( Jafarabad)  and  in  Mysore,  and  are  consumed  locally.  It 
is  impossible  to  form  a  correct  estimate  of  the  quantity  pro- 
duced, but  we  do  not  think  it  can  be  very  great,  as  the  Arabian 
aloes  is  the  drug  met  with  in  most  parts  of  India. 

URGINEA  INDICA,  Kunfh. 

Fig.— Wight  Ic,  L  2063,    Indian  Squill  (J^w^.)- 

Hab.— India.    The  bulb. 

VerfMoular,—K&nda,  Jangli-piyaj  {Hind,,  Beng,),  Kol-kdndi, 
Kochinda  {Mar.),  Nari-vengayam  (Tam.)y  Nakka-vulli-gadda 
(Tel),  KattuUi  (Mai),  Adavi-irulli  (Can.),  Jangli-kauda 
(Guz.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in  the 
Nighantas,  but  the  bulb  is  used  in  the  preparation  of  Chiudi- 
bhasma  or  '*  ashes  of  silver  "  which  is  used  medicinally  by  the 
Hindus.  Indian  Mahometan  writers  consider  the  Indian  squill 
to  be  identical  in  medicinal  properties  with  the  squill  of  Europe, 
which  was  used  by  the  Greeks,  who  prescribed  it  combined  with 
vinegar  and  honey  much  as  we  do  at  the  present  time  (Diosc. 
ii.,  1 62) ;  they  prescribe  it  in  paralytic  affections,  also  as  an  ex- 
pectorant, digestive,  diuretic,  and  deobstruent  in  many  diseases, 
more  especially  in  asthma,  dropsy,  rheumatism,  calculous 
affections,  leprosy,  and  skin  diseases  ;  it  is  also  considered  to  be 
emmenagogue.  In  the  West  Urginea  Scilla  has  been  used  in 
medicine  from  the  time  of  Hippocrates ;  in  Egypt  it  was  sacred 
to  the  godTj^honand  atPelusium  there  was  a  temple  dedicated 
to  it ;  it  was  thought  to  have  the  power  of  driving  away  evil 
spirits,  and  to  be  symbolic  of  perpetual  generation.  The  Arabs, 
who  followed  the  Greeks  in  their  estimation  of  its  medicinal 
value,  call  it  Basal-el-unsal  ''sea  onion,**  or  Basal-el-fir  "rat's 
onion,"  and  the  Persians,  Piyaz-i-dashti*Vild  onion/'  European 
physicians  in  India  have  expressed  various  opinions  as  to  the 
medicinal  activity  of  Urginea  indica  (confer.  Phar.  of  India, 
p.  24.1 ),  but  there  woidd  appear  to  be  no  doubt  that  the  young 
freshly 'dried  bulbs  are  sufficiently  active,  as^  they  have  been 
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used  for  many  years  at  certain  of  the  QovemmeDt  Medical 
Store  Depdts  for  making  the  various  preparations  of  the  drug. 
In  India  the  squill  is  always  kept  by  native  druggists  in  the 
entire  state,  this  form  being  preferred  by  the  hakims  to  the 
sliced  and  dried  bulb.  They  follow  the  Greeks  and  Romans  in 
their  method  of  baking  squills  (cf  •  Dioso.  he.  cit.  and  Scnb. 
Larg,  Cornp,  76), 

Description. —  Vf^mea  indica  is  very  abundant  in  sandy 
ground  near  the  sea;  the  dirty  white  spike  of  flowers  appears 
long  before  the  leaves.  The  bulb  is  tunioated,  consisting  of 
fleshy  coats,  which  enclose  each  other  completely,  generally 
about  the  size  of  a  common  onion  ;  colour  white  ;  taste  bitter 
and  acrid. 

Microscopic  structure, — Each  scale  or  modified  leaf  is  made 
up  of  polyhedral  cells  covered  on  both  sides  by  an  epidermis 
provided  with  stomata ;  Uke  a  leaf,  it  has  vascular  bundles. 
The  c^lls  of  the  parenchyma  are  loaded  with  mucilage,  and 
contain  an  enormous  quantity  of  needle-ahaped  crystals  and  a 
few  large  square  or  oblong  prisms.  The  presence  of  the  former 
accounts  for  the  itching  of  the  hands  experienced  by  those 
employed  to  slice  the  bulb. 

Chemical  composition. — The  sample  dried  at  1 00^  C.  was  examin- 
ed by  DragendorfiE's  method,  with  the  following  results: — 

Petroleum  ether  extract    '036  per  cent. 

Ether  extract -028      „ 

Absolute  alcohol   extract. :...,..,       "ISS       „ 

Aqueous  extract  77*30        „ 

Ash 6-69 

The  petroleum  ether  extract  was  a  greasy  white  residue  and 
non-crystalline.  The  ether  extract  contained  no  alkaloidal 
principle ;  xmder  the  microscope  a  few  imperfect  four-side  plates 
were  visible. 

The  alcoholic  extract  from  9  grams  of  the  anhydrous 
squills  injected  into  a  cat's  stomach  caused  vomiting  in  20 
nnnutes,  and  the  passage  of  a  solid  stool  about  an  hour  after 
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the  injection;  no  blood  in  vomit  or  stool;  the  cat  was  not 
otherwise  affected  in  any  way.  The  aqueous  extract  consisted 
chiefly  of  gum. 

The  fresh  squill  in  slices  distilled  with  water  afforded  a 
distillate  possessing  an  aromatic  odour,  but  in  which  no 
appreciable  amount  of  oil  was  visible.  The  distillate  was  agitated 
with  ether  ;  on  spontaneous  evaporation  of  the  ether,  a  minute 
trace  of  a  white  greasy  residue  was  left,  possessing  an  aromatic 
odour — applied  to  the  akin  no  irritation  was  induced.  We  are 
indebted  to  Assistant  Surgeon  C.  L.  Bose  for  tbe  above 
analysis,  which  was  conducted  in  the  Chemical  Examiner's 
Laboratory,  Calcutta. 

Substitutes  for  Squills. — The  bulbs  of  different  species  of 
Ledebouria  (Scilla,  Linn.)  are  sold  in  the  Indian  bazars  under 
vernacular  names  which  are  equivalent  to  "small  squill." 
Jr.  hi/acintlioides  is  said  by  Ainslie  to  be  used  by  farriers  in  South- 
ern India  for  the  relief  of  strangury  and  in  fevers  occurring  in 
horses,  (Mat.  Ltd.,  i.,  p.  402.)  From  Dr.  Hov^  we  learn 
that  the  bulbs  were  used  in  the  Colaba  Hospital,  Bombay,  by 
Mr.  Guise,  the  Surgeon  of  the  island  in  1787,  instead  of  squiUs. 
For  many  years  they  were  issued  from  the  Bombay  Medical 
Stores  in  lieu  of  squills  {Indian  Journ.  of  Med.  Phys.  Set.,  Jan, 
18th,  1838,  p.  9),  but  of  late  years  Urginea  indica  has  been  in 
use ;  both  appear  to  be  equally  satisfactory  substitutes  for 
squills. 

L.  hyacinthoides  has  a  scaly  bulb,  about  the  size  and  shape  of 
a  small  pear,  composed  of  very  smooth  and  fleshy  scales,  which 
are  so  imbricated  that  they  might  be  mistaken  for  entire  coats 
if  not  carefully  examined;  the  exterior  scales  are  dry  and 
whitey-brown,  the  interior  fleshy  and  cream-coloured;  the 
odour  is  nauseous ;  the  taste  bitter  and  acrid. 

Bulbs,  the  size  of  a  large  nut,  purchased  by  one  of  us  in  the 
Bombay  shops,  which  we  have  cultivated,  proved  to  be  those  of 
Ledebouria  maculata,  Dalz.  The  leaves  wore  obovate,  glabrous, 
wedge-shaped,  attenuated  into  the  petiole,  purple  spotted,  and 
never  bearing  bulbs ;  scapes  bearing  a  many-flowered  raceme 
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of  small  asphodel-like  flowers  having  a  delicate  purplish-blue 
tinge,  and  a  bloom  like  that  of  the  Auricula.  This  plant  is 
very  common  in  the  Concan,  and  comes  into  blossom  in  June, 
inunediately  after  the  first  fall  of  rain. 

ASPHODELUS  FISTULOSUS,  Linn. 
Fig.—  Tf^tgM  Ic,  t.  2062;  SibtA.  Fl.  Gr.,  t.  335. 
Hab. — Northern  India,  Afghanistan.    The  seeds. 
Vernacular.— Yvdzi,  Bokhat,  Binghar-bij  (Punjab y  Bind). 

History,  Uses,  &C. — The  plant  has  a  reputation  in  Sind 
and  the  Punjab  as  a  diuretic,  and  the  seeds  are  sold  in  the  shops ; 
it  is  very  abundant  in  cultivated  ground  about  Jhelam  and  in 
Southern  Afghanistan.  (Murray.)  Sibthorp  describes  it  as 
common  near  Athens.  In  Northern  India  and  Afghanistan  it  is 
eaten  as  a  vegetable.  Hesiod,  who  wrote  about  800  B.  C.^ 
when  he  enjoins  temperance  and  simpUcity  of  living  in  his 
"Works  and  Days,"  says  (ver.  30)  :— 

vfjirioi,  ovdc  tifaaiVf  t&a  n\€ov  ^/iio-v  vavrhs 

How  much  is  the  half  better  than  the  whole  1  How  great  a 
blessing  is  there  in  Mallows  and  Asphodel  1  Theophrastus, 
in  his  History  of  Plants  (vii.,  11),  tells  us  that  Asphodel 
roots  were  eaten  by  the  Greeks,  and  an  Asphodel  is  described 
by  Dioscorides*  as  a  medicinal  plant  having  diuretic  and 
deobstruent  properties  when  given  internally,  and  being  useful 
as  an  external  application  to  ulcers  and  inflamed  parts,  &c.  The 
Romans  called  the  same  plant  ^Hastula  regia^^  or  king's  spear, 
and  used  it  as  a  remedy  for  morbus  regius  or  ticrcpop  (cf.  Sipp.  de 
Morbis,  ii.,  35).  Arabic  and  Persian  writers  on  Materia  Medica 
describe  an  Asphodel  with  white  flowers  imder  the  name  of 
Khunsa  (t^J^)»  the  same,  or  a  very  similar  plant,  is  called 

•  Diosc,  ii.,  159.  The  Antherieon  of  Theophrastus  was  probably  the 
Tellow  Asphodel.  In  Western  and  Southern  India  A nthericum  tuberosum, 
Boxb.,  is  in  common  use  as  a  vegetable,  boiling  appears  to  remove  the  acrid 
properties  of  these  plants. 
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Ashrash,  or  Saresh  in  Persian;  Ibn  Sma  says  <^li^l(-Ul 
^\jm^  I  J,  To  this  plant  they  attribute  the  same  properties  as 
Dioscorides  does  to  Asphodel  {confer.  Tuh/at-el-muminin,  article 
^^iiA.).  The  root  of  Asphodelus  bulbosus  under  the  name  of 
Teinisse  is  used  in  the  East  to  prepare  mucilage  and  adulterate 
salep. 

Description. — -Annual,  stem  naked,  ramous;  leaves  erect, 
linear,  cylindric,  fistulous,  tapering  to  a  point ;  scape  erect, 
branched;  flowers  small,  white  with  a  brownish  line  running 
along  the  centre;  filaments  ciliate,  contracted;  corol  6-partite; 
stigma  capitate  ;  ovary  3-celled. 

QLORIOSA  SUPERBA.  Linn. 

"Pig.—Bot.  Reg,,  t.  77 ;  JFighf  Ic,  t.  2047  ;  Eheede,  Hod. 
Mai  mi.,  t.  57.    Superb  Lily  (JSng.). 

Hab. -Throughout  India.     The  tubers. 

Vernacular. — Kalihari,  Languli  {Rind.)^  Bisha-langali 
{Beng.)y  Naga-karia,  Indai,  Kaldvi  {Mar.),  Kalaipai-ki^hangu 
{Tatn.),  Kalappa-gadda,  Adavi-ndbhi  {Tel.),  Radagari  (Can.), 
Khadya-ndga,  Nagli,  Kalaldvi  (Guz.). 

History,  Uses,  &C. — This  very  ornamental  creeper  is 
common  on  hedges  during  the  rainy  season,  and  its  flowers  are 
used  by  the  Hindus  in  the  worship  of  Siva  and  the  Lingam. 
It  is  one  of  the  seven  minor  poisons  of  Sanskrit  writers,  and  is 
described  in  the  Rija  Nirghanta  under  the  name  of  Kalikiri. 
The  synonyms  are  numerous;  amongst  those  which  are 
descriptive  we  may  mention  Chihna-mukhi  "  having  a  spotted 
mouth,"  Sukra-pushpika  "  having  splendid  flowers,*'  Agni-sikha 
"  having  a  crest  of  fire,"  and  Langalika  "  plough-like,"  in 
allusion  to  the  shape  of  the  root. 

Other  synonyms>  such  as  Garbha-gh£tini,  Garbha-pfitani, 
Garbha-nud,  allude  to  the  use  of  a  paste  of  the  root  as  an 
application  to  the  lower  part  of  the  abdomen  for  the  purpose  of 
promoting  labour  pains.  In  retained  placenta  a  paste  of  the 
root  is  applied  to  the  palms  of  the  hands  and  soles  of  the  feet. 
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whilst  powdered  Nigella  seeds  and  long  pepper  are  given 
internally  with  wine.  According  to  the  Nighantas,  the  root  is 
purgative,  hot,  light,  and  pungent ;  it  increases  the  secretion 
of  bile,  and  is  useful  in  leprosy,  piles,  colic,  boik,  and  to  expel 
intestinal  worms.  The  starch  obtained  from  the  root  by 
washing  is  given  internally  in  gonorrhoea. 

Moodeen  Sheriff,  who  has  experimented  with  the  root,  states 
that  it  is  not  so  poisonous  as  is  generally  supposed;  he  has 
taken  it  in  small  quantities^  gradually  increasing  the  dose  to  15 
grains.  There  were  no  bad  effects,  but  on  the  contrary  he 
found  his  appetite  improved  and  felt  more  active  and  stronger. 
He  has  also  used  it  in  his  practice  for  many  years,  and  considers 
it  to  be  a  tonic  and  stomachic  in  doses  of  from  5  to  12  grains 
given  three  times  a  day.  In  the  Concan  it  is  given  to  cattle  to 
expel  worms,  and  in  Madras  it  is  believed  to  be  a  specific  against 
the  bites  of  poisonous  snakes,  and  the  stings  of  scorpions,  and 
13  also  used  as  an  external  application  in  parasitical  skin 
affections.  Surgeon-Major  Thomson  states  that  before  being 
used  for  these  purposes  it  is  cut  up  into  thin  slices  and  soaked 
in  buttcr-ndlk  and  salt  for  four  or  five  days,  and  then  dried, 
by  which  process  its  poisonous  properties  are  supposed  to  be 
removed.  He  also  says  that  the  natives  select  those  roots 
which  are  dichotomous  and  which  they  suppose  to  be  those  of 
the  male  plant,  whilst  single  roots,  which  they  suppose  to  bo 
those  of  the  female  plant,  are  rejected.  {Diet,  Econ.  Prod. 
Indiay  iii.,  p.  507.) 

Description. — ^Root  tuberous,  cylindrical  or  flattened, 
often  7  to  8  inches  in  length,  and  about  one  inch  in  diameter  ; 
when  fully  grown  it  consists  of  two  tubers  which  unite  at  a  right 
angle,  one  being  much  shorter  than  the  other ;  at  tlie  point  of 
iinion  may  be  seen,  on  the  upper  surface,  a  circular  scar  marking 
the  attachment  of  the  stem,  and  on  the  under  surface  imme- 
diately beneath  it  another,  to  which  a  tuft  of  their  rootlets  is 
often  attached.  The  tubers  are  covered  with  a  brown  epider- 
mis, except  at  their  points,  which  are  tapering  and  nearly  white ; 
internally  they  are  juicy,  white,  and  farinaceous,  and  have  a 
III.— ui 
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faint  acrid  odour.  The  taste  is  mucHaginoiis,  feebly  bitter,  and 
has  an  acid  taste.  The  starch  granules  are  mostly  oToid, 
the  yascular  bundles-  few^  consisting  of  spiral  and  jointed 
vessels.  The  root  is  figured  by  Lyon.  {Med.  Juris,  for  Indioj 
p.  210.) 

Chemical  composition. — ^The  root  has  been  examined  by  War- 
den,  who  obtained  from  it  two  resins,  a  tannin,  and  a  bitter 
principle  which  he  has  provisionally  named  Superbine.  He 
considers  that  the  bitter  principle  is  closely  allied  to,  if  not 
identical  with  that  of  squills.  It  was  found'  to  be  very 
poisonous,  0*047  gram  injected  into  the  stomach  being 
sufficient  to  kill  a  full-grown  cat.  {Ind.  Med.  Gaz.,  Oct, 
1880.) 

Toxicology. — Ainslie  and  others  speak  of  the  root  as  violently 
poisonous,  and  it  finds  a  place  in  the  list  of  Indian  poisons 
published  by  Chevers.  {Indian  Ann.  of  Med.  fib*.,  iij 
p.  147.) 

Dr.  Buttacharjee  {Ind.  Med.  Qaz.,  1872,  p.  153)  reports  flifl 
following  case : — A  female,  set.  18,  swallowed  a  quantity  of  the 
powdered  root.  Symptoms  of  poisoning  appeared  in  half  an 
hour,  and  were:  retching,  violent  vomiting,  spasms  and  con- 
tortions of  the  body,  with  fearful  racking  pain ;  from  time  to 
time  there  were  short  intervals  of  relief,  followed  by  a 
recurrence  of  the  same  sjrmptoms.  Death  took  place  in  foar 
hours.  The  post-mortem  appearances  were  congestion  of  the 
brain  and  its  membranes,  with  extravasations  of  blood.  The 
lungs,  liver,  and  kidneys  were  all  deeply  congested.  The 
gastric  mucous  membrane  showed  signs  of  inflanunation.  The 
peritoneal  covering  of  the  fundus  of  the  uterus  (unimpregnated) 
was  also  found  inflamed. 

ASPARAGUS  RACEMOSUS,  Willd. 
Fig.— Wight,  fc,  t  1056. 
Hab. — Throughout  India. 
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ASPARAGUS  SARMENTOSUS,  Willd. 
Fig.—Meede,  HoH.  Mai.  a?.,  1. 10. 

Hab. — Upper  India,  Concan,  and  Deocan,    The  roots. 

Vernacular, — Satfiwar,  Sativari  (Sind.,  Chtz.,  Mar.),  Satamuli 
{Beng.),  Shatdvali  {Mal.%  Kilivari  (Tarn.),  Shatavari  {Tel.), 
Shfpari  {Can.). 

History,  Uses»  &C. — These  two  plants  appear  to  be 
the  Sat&vari  and  Maha-satfivari  of  the  Nighant&s :  among  the 
Bynonyms  of  the  first,  we  find  Dvipika,  Dvipa-satni,  Vara- 
ghantika,  Nardyani,  and  Sata-padi ;  the  sjmonyms  of  the  second 
are  very  similar,  amongst  them  we  note  Bahu-puttrika»  Dagdha,. 
and  Bhasma-roh&.  Both  plants  are  considered  to  be  heavy 
and  cold,  sweet,  demidcent,  galactogogue,  tonic,  and  strengthen- 
ing, and  to  remove  bilious  and  rheumatic  humors,  blood  diseases, 
and  swellings ;  they  are  used  both  internally  and  in  the  pre- 
paration of  several  medicated  oils.  The  tubers  are  candied  and 
eaten  as  a  sweetmeat.  The  fresh  juice  of  the  root  is  given 
with  honey  as  a  demulcent  in  bilious  dyspepsia  or  diarrhoea 
(Sirangadhara).  Aa  an  aphrodisiac,  Chakradatta  directs  four 
9Srs  of  the  juioe  of  the  roots  and  four  aers  of  ghi  to  be 
boiled  in  forty  a^ra  of  milk,  and  to  be  flavoured  with  sugar  or 
honey,  and  long  pepper. 

The  chief  use  of  the  drug,  however,  is  in  the  preparation  of 
medicated  oils  for  external  application  in  nervous  and  rheumatic 
affections  and  urinary  disorders.  The  N&r&yaiia  taila,  a 
popular  remedy  of  this  kind,  contains  the  barks  of  ^gle 
Marmelas,  Premna  integrifoliay  Oroxylum  indicum,.  Erythrina 
indica,  Stereospermum  suaveolens,  and  PcBderia  foetida;  the  roots 
of  Withania  samnifera  and  Boerhaavia  repem,  the  fruit  of 
Tribulua  terresiris,  and  the  leaves  of  Solanum  xanthocarpum, 
Bolanum  indicum,  8ida  cordifolia  and  8ida  rhombifolia,  of  each 
twenty  tolas.  The  whole  collection  is  boiled  in  64  aers  of 
water  down  to  one-fourth  and  strained.  To  the  strained  decoc- 
tion is  added  four  s^rs  each  of  the  juice  of  Satavari  and 
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prepared  scBamura  oil,  sixteen  sers  of  cows'  or  goats'railk,  and  a 
paste  prepared  with  four  tolas  of  each  of  the  following  drugs — 
Fennel  seeds,  wood  of  Cedt*us  Deodara,  root  of  Nardostachys 
Jatamansi,  liquid  storax,  Acorus  root,  sandalwood,  herb  of 
Litmiant/iemum  cristatum,  oostus,  cardamoms,  leaves  of  De^nwd^um 
gangeficum,  of  Uraria  lagopoideSy  of  P/iaseolm  tnlobtis,  and  of 
Teramnus  labialis,  roots  of  Wit/utnia  sonmi/eray  Vanda  Roxharghii^ 
and  Boerhaavia  repois,  rock  salt.  The  whole  is  then  reboiled 
and  perfumed.     (Chakradatta,) 

Description. — Both  plants  are  scandent  woody  shrubs, 
the  roots  of  which  consist  of  numerous  fusiform,  smooth,  per- 
ennial tubers,  6  to  8  inches  long  and  \  inch  in  diameter.  They 
have  a  light  brown,  silicious  external  covering  which  is  removed 
before  they  are  used.  The  substance  of  the  fresh  tubers  is 
mucilaginous^  white,  and  somewhat  translucent,  and  has  a 
mawkish,  insipid  flavour. 

Chemical  composition. — The  powdered  roots  were  separated 
into — 

Water  extract 52*43 

Crude  fibre 33-65 

Moisture 9*46 

Ash 4-46 


100-00 


The  amount  of  saccharine  matter,  estimated  as  glucose,  in  the 
water  extract  was  7*14  per  cent.  Some  of  this  extract  was 
boiled  and  filtered  and  evaporated  down  to  a  soft  consistence 
and  allowed  to  remain  for  three  months  under  a  bell  jar.  At 
the  end  of  that  time  no  crystalline  substances  had  formed^ 
indicating  the  probable  absence  of  crystalline  sugars^  mannite, 
and  asparagin. 

Asparagus  adscendens*  Boxb.,  is  an  herbaceous,  erect, 
thorny  plant  growing  in  Rohilkhand,  Quzerat,  and  other  parts 
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of  Central  India.  Though  not  mentioned  in  theNighantas,  the 
tuberous  root,  decorticated  and  dried,  is  in  general  use  in  India 
under  the  names  of  Suffed-mdsli,  Dholi-musali,  or  Ujli-miisali. 
The  conunercial  article  consists  of  shrivelled  decorticated  tubers, 
from  2  to  24  inches  long,  the  largest  being  about  \  inch  in 
diameter  ;  they  are  of  an  ivory  white  colour,  often  twisted,  hard 
and  brittle  ;  adhering  to  some  of  the  pieces  may  be  seen  portions 
of  a  yellowish  epidermis;  when  soaked  in  water  they  swell  up 
and  become  spindle-shaped,  the  thickest  part  being  about  the 
size  of  a  lead  pencil.  Under  the  microscope  these  tubers  present 
a  delicate  cellular  structure,  the  cells  of  which  contain  nothing 
but  a  little  fine  granular  matter  and  mucilage;  this  surrounds 
a  central  vascular  column,  the  middle  part  of  which  is  entirely 
occupied  by  jointed  vessels,  the  outer  portions  consisting  of 
scalariform ;  the  portions  of  adherent  epidermis  already  men- 
tioned are  siHcious.  SufCed-musli  has  an  agreeable  mucilaginous 
taste ;  we  have  used  it  largely  as  an  article  of  diet ;  it  is  far 
nicer  than  Salop,  and  is  generally  relished  by  Europeans.  To 
prepare  it,  take  200  grs.  of  the  powder,  200  grs.  of  sugar,  pouir 
upon  them  slowly  a  large  teacupful  of  boiling  milk,  stirring 
constantly  all  the  time.  The  best  white  picked  roots  are  worth 
Bs.  25  per  maund  of  37^  lbs. 

Chetnical  composition. — The  powdered  roots  were  examined 
as  those  of  the  previous  article,  and  were  found  to  contain — 

Water  extract 77-55 

Cellulose 12-85 

Moisture 6-00 

Ash     3-60 


100-00 


The  water  extract  was  a  thick  mucilaginous  liquid  which 
threw  out  white  flocks  of  albuminous  matter  when  boiled,  and 
was  not  affected  by  Fehling^s  solution.  The  portion  of  the  root 
insoluble  in  water  consisted  of  almost  pure  oellulose. 
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ASPARAGUS  OFFICINALIS,  Linn. 

Fig, — Eng.  Bot.,  339  ;  Blackw.,  t.  332  ;  Sperage,  Asparagus 
{Eng.),  Asperge  {Fr.). 

Hab. — ^Europe,  Southern  Russia^  Turkey.  Cultiyated 
in  Persia  and  Northern  India.     The  plant,  root,  and  ripe  fruit. 

FeriMKJw/ar.— The  fruit,  Haliyun  (Ind.  Bazars). 

History,  Uses,  &C. — Asparagus  was  well  known  to  the 
Ghreeks  and  Romans  both  wild  and  in  a  cultirated  state. 
Hippocrates  mentions  it  in  his  treatise  on  diet,  and  in  his 
treatise  on  the  Diseases  of  Women  he  says  that  the  berries  taken 
in  wine' promote  conception.  Dioscorides  and  Pliny  describe 
its  medicinal  properties,  and  Cato  (De  re  Rmt.  q.  161)  gives 
full  directions  concerning  its  cultivation.  The  ancients 
considered  it  to  be  a  wholesome  vegetable,  dispelling  flatulency 
and  acting  as  a  mild  aperient,  diuretic  and  aphrodisiac.  They 
administered  the  root  in  wine  for  calculous  affections  and  paim 
in  the  uterus,  and  also  considered  it  beneficial  in  elephantiask 
Ibn  Sina  calls  it  ci^^  haliiin  and  quotes  Galen's  opinion  of  its 
medicinal  value. 

The  Western  Arabs  call  it  Isfei^j ;  in  Persia  it  is  known  as 
Marchubeh  and  Mirgiyeh  "snake  wort,*'  from  its  being 
considered  to  be  an  antidote  for  snake  poison.  Wild  asparagus, 
the  A.  tenuifolim  of  LinnsDus,  was  known  to  the  Romans  as 
Corruda,  a  name  still  current  in  the  south  of  France,  where  the 
plant  is  valued  for  its  medicinal  properties  up  to  the  present 
time.  Broussais  considered  asparagus  to  be  a  sedative  in 
palpitation  of  the  heart,  and  it  is  still  used  in  France  as  a 
diuretic  in  cardiac  dropsy  and  chronic  gout.  The  young  shoots 
when  eaten  as  a  vegetable  are  well  known  to  communicate  a 
peculiar  and  offensive  odour  to  the  urine,  a  syrup  for  medicinal 
use  is  prepared  with  their  juice,  100  parts  after  clarification 
being  added  to  190  parts  of  sugar. 

Some  physicians  consider  asparagus  to  be  useless  as  a  diuretic 
and  even  injurious  to  the  bladder,  but  as  far  as  our  experience 
goes  it  has  no  ill-effects  when  taken  daily  for  a  considerable 
time.    Indian  Mahometan  writers  on  medicine  merely  retail 
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what  the  ancients  have  said  about  this  plant;  they  usnally 
prescribe  the  dried  berries  which  are  to  be  found  in  the  bazars 
of  all  large  towns. 

Description, — The  root  consists  of  a  short  horizontal 
rhizome  about  |  of  an  inch  thick,  the  upper  side  is  scaly  and 
marked  by  stem-scars^  below  it  gives  off  numerous  long,  whitish^ 
nearly  simple  roots,  which  on  drjdng  become  much  wrinkled. 
It  has  hardly  any  odour  and  a  mawkish  sweet  taste.  The  ber- 
ries are  scarlet,  about  the  size  of  a  pea,  3-celled,  one  or  two  of 
the  cells  often  abortive,  seeds  1-2  in  each  cell,  globose,  with  a 
homy  albumen,  and  a  transverse  embryo,  far  out  of  the  centre. 

Chemical  eomposition. — Examined  by  Dulong,  the  root  was 
found  to  contain  yellow  resin,  sugar,  gum,  albumin,  chlorides, 
phosphates,  malates,  and  acetates.  Yanquelin  and  Bobiquet 
(1805)  discovered  asparagin  in  the  shoots,  a  substance  which 
has  since  been  found  in  many  other  plants.  Beinsch  (1870) 
found  in  the  berries  much  grape  sugar  and  spargancin,  an 
orange-red  sublimable  colouring  matter  soluble  in  ether  and 
crystallizing  in  scales.  The  seeds  contain  a  fixed  oil,  an  aro- 
matic resin,  crystallizable  sugar,  and  a  crystalline  bitter  prin- 
ciple, spargin.  Asparagin,  C*H^N^O'H*0,  forms  colourless, 
inodorous,  and  nearly  tasteless  crystals,  which  are  insoluble  in 
strong  alcohol  and  ether.  It  unites  with  both  acids  and  alkalies, 
and  when  boiled  with  them  is  converted  into  aspartic  acid, 
C*H^NO*,  and  ammonia.  Nitrous  acid  converts  it  into  malic 
acid,  C*H®0*,  water  and  nitrogen.  For  further  information 
concerning  Asparagin,  the  reader  is  referred  to  Wafts'  Diet,  of 
Chem.y  2ndEd.,  I.,  325. 

The  mean  of  four  analyses  quoted  by  £onig  gives  the  fol- 
lowing as  the  proximate  composition  : — 

Water 93-76  per  cent. 

Albuminoids  1*79  ,, 

Fat -25  „ 

Sugar •37  ,  „ 

Nitrogen  free  extractive    2*26  „ 

Cellulose 1-04 

Ash ^ '54 


39 
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The  anhydrous  plant  contained  4*61  per  cent,  nitrogen,  and 
42-08  per  cent,  carbohydrates. 

ALLIUM   SATIVUM,  Linn. 

Fig^—BentL  and  Trim.,  280 ;  Woodvilk,  t  256 ;  Reich.  Ic.  Ft. 
Go-m.  X.,  t  488.    Garlic  {Eng.),  Ail  (Fr,). 

Hab. — Central  Asia.  Cultivated  throughout  India.  The 
bulbs. 

Vernacnlar. — Lasan,  Lahsan  {Hind.),  Rasun,  Lashun  {Beng.)f 
Vallai-pfindu  {Tarn.),  Vellulli  (Tel.),  Beliuli  (Can.),  Lasuna 
{Mar.,  Ghiz.). 

History,  Uses,  &C, — Garlic  is  used  as  a  condiment 
and  medicine  by  the  Hindus.  In  the  Raja  Nirghanta  it  is 
described  under  the  name  of  Rasona,  and  bears  many  synonyms 
indicative  of  its  properties,  such  as  Ugra-gandha  "  strong 
smelling,"  Mahanshadha  "  panacea,"  Bhuta-ghna  "  destroying 
demons,"  Lasuna,  &c.  The  Hindus  consider  it  to  be  tonic,  hot, 
digestive,  aperient,  cholagogue,  and  alterative ;  useful  in  cough 
and  phlegmatic  affections,  fever,  swelHngs,  gonorrhcea,  piles, 
leprosy,  colic,  rheumatism,  and  worms.  During  its  use  the 
diet  should  consist  of  wine,  meat,  and  acids.  A  decoction  of 
garlic  in  milk  is  given  in  small  doses  in  hysteria,  flatulence, 
sciatica,  and  heart  disease.  A  compound  garlic  powder  called 
Svalparasona  pinda,  which  contains  garlic,  asafoatida,  cumin, 
rock  salt,  sonchal  salt,  ginger,  long  pepper,  and  black  pepper 
in  equal  proportions,  is  given  in  doses  of  about  twenty  grains 
every  morning  with  a  decoction  of  the  root  of  the  castor  oil 
plant,  in  facial  paralysis,  hemiplegia,  sciatica,  paraplegia,  and 
convulsive  affections.  Qtirlic  juice  is  applied  externally  as  a 
counter-irritant.  As  a  condiment,  the  bulbs  are  largely  used  in 
the  East.  Garlic  is  the  cric<Jpodoi^  of  the  Greeks  and  Allium  of  the 
KomanSy  who  appear  to  have  used  three  kinds,  A.  sativum,  Linn., 
A.  oleracenm,  Linn.,  and  A.  ursinum,  Linn.  It  would  be  tedious 
to  recapitulate  all  the  medicinal  properties  ascribed  to  these 
plants  by  the  ancients,  as  they 'hardly  differ  from  those  accorded  to 
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garlic  by  the  Hindu  physicians.  A  summary  of  them  may 
be  found  in  Pliny  (xx.,  23).  Garlic  is  the  ^^>  (thum)  of  the 
Arabians  and  j^  (sfr)  of  the  Persians ;  their  medical  writers  fol- 
low the  ancients  in  mentioning  three  kinds,fiz.3ustanf  '^garden/' 
Ban  "wild,"  and  Kirdthi  "leek-like/*  and  in  the  account 
they  give  of  its  medicinal  properties.  The  leek-like  garlic  is 
probably  meant  for  the  bulbed  leek  (Porrum  cc^tatum)  of 
Hippocrates  {De  Morb.  MuL,  ii.,  89)  which  was  considered  to 
have  the  property  of  opening  the  uterus  when  contracted,  and 
De  Gubematis  states  that  in  Sicily  garlic  is  still  placed  upon 
the  beds  of  parturient  women.  He  also  notices  the  wide-spread 
belief  in  the  protective  power  of  garlic  against  evil  influences 
among  the  Hindus,  Scandinavians,  Greeks,  and  Germans, 
as  shown  by  passages  in  Sanskrit  works,  in  the  Songs  of 
Sigurdrif  a  and  Helgi,  the  Volsungasaga  and  Hippocrates.  In 
Bologna,  at  the  present  day,  it  is  purchased  by  every  one  on  the 
feast  of  Saint  John  as  a  guarantee  against  poverty  during  the 
year,  whence  the  proverb  : 

Chi  'n  compra  i  ai  al  de  d'San  Zvan, 
E  povret  tot  gl'an.  {Myth,  des  Plant,  ii.,  7.) 

Ghirlic  is  still  used  medicinally  to  some  extent  on  the  Con- 
tinent of  Europe  and  in  America,  but  in  England  it  is  hardly 
ever  prescribed.  A  syrup  of  garlic  was  formerly  official  in 
the  Dublin  Pharraacopoiia,  and  was  given  in  doses  of  two 
drachms  in  moist  asthma.  As  a  condiment,  it  enters  into  the 
composition  of  most  sauces.  After  intense  fatigue  a  clove  of 
garlic  slowly  chewed,  and  swallowed,  acts  as  a  very  powerfxd 
restorative. 

Description. — Garlic  is  a  sub-globular  compound  bulb, 
surrounded  by  a  few  dry  membranaceous  scales,  which  cover 
the  remnant  of  the  upright  stem  and  the  5  to  8  small  bulbs  or 
cloves  arranged  in  a  circle  aroand  its  base.  These  bulblets  are 
oblong  in  outline,  compressed  from  both  sides,  wedge-shaped 
toward  the  stem,  and  roimdod  upon  the  back.  They  consist  of 
a  few  thick  fleshy  scales  and  a  short  fleshy  axis.  Garlic  has  a 
peculiar  pungent  and  disagreeable  odour,  and  an  acrid,  burning 
taste.     It  is  used  in  the  fresh  state  only. 

111.-62 
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Chemical  composifton. — Besides  cellular  tissue,  garlic  contains 
between  50  and  60  per  cent,  of  water,  35  per  cent,  of  mucilage, 
some  albumen,  sugar,  starch,  and  about  i  per  cent,  of  volatile 
oil,  to  which  its  odour  and  taste  are  due.  W.  Dahlen  gives  the 
following  as  the  percentage  proximate  composition : — 

Water 64-66 

Albuminoids  6-76 

Fat -06 

Sugar trace. 

Nitrogen  free  extractive    26*31 

Cellulose     -77 

Ash 1-44 

Anhydrous  garlic  contained  nitrogen  3'06  per  cent,  and 
carbohydrates  74-45  per  cent.     (Landw.  Jahrhiicher^  1874.) 

In  its  crude  state  oil  of  garlic  is  of  a  dark  brown-yellow 
colour,  heavier  than  water,  of  a  very  repulsive  taste,  and 
consists  of  oxide  and  sulphides  of  allyl.  The  rectified  oil 
consists  mainly  of  the  sulphide,  (C^H^)^S,  is  colourless,  lighter 
than  water,  and  may  be  obtained  artificially  by  treating  an 
alcoholic  solution  of  potassium  sulphide  with  allyl  iodide.  It 
dissolves  easily  in  alcohol  and  ether,  and  sparingly  in  water ; 
with  nitrate  of  silver,  mercuric  chloride,  and  other  metallic 
salts  it  forms  crystalline  compounds.  Garlic,  macerated  in 
water  or  vinegar,  yields  its  virtues  to  these  liquids.  (Stille 
and  Maisch.) 

AllyKc  sulphide  can  also  be  obtained  from  the  herb  and  seeds 
of  Thlaspi  arvense,  together  with  sulphocyanide  of  allyl,  and  oil 
of  mustard.  The  leaves  of  Sisymbrium  AlliaiHa  yield  oil  of 
garlic,  and  the  seeds  oil  of  mustard.  A  mixture  of  these  two 
oils  is  also  yielded  by  Gapaella  Bursa-pastoris,  Baphanm  Rapha- 
nistrum,  and  Nasturtium,  In  some  c«ises  the  oils  do  not  exist 
ready  formed ;  for  example,  the  seeds  of  Thlaspi  arvense  emit  no 
odour  when  bruised,  and  they  must  be  macerated  in  water  some 
time  before  distillation.  {Watts.) 

Commerce, — Garlic  is  cultivated  all  over  India,  and  is  on  sale 
in  every  grocer's  shep.     No  statistics  are  available  as  to  tho 
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quantity  produced  in  India,  which  must  be  very  large.     Value, 
about  Bs.  8  per  cwt. 


ALLIUM  MACLEANI,  Baker. 

Fig. — Bot.  Mag.,  6707 ;  Hanbury,  8ci.  Papers,  p.  166—57. 

Royal  Salep  (Ung.). 

Hab* — Persia,  abundant  in  the  Badghis.  The  bulbs 
scalded  and  dried. 

Vernacular. — Badshah  or  Padshah  Salab  (Ltd.  Bazars). 

History,  Uses,  &C. — This  bidb  appears  to  be  the 
second  kind  of  Salab  mentioned  by  Mir  Muhamad  Husain  in 
the  MaMhzan,  which  he  describes  as  black  and  shining.  It  is 
brought  to  India  by  Afghans  in  small  parcels  along  with  the 
dried  fruit  and  other  articles  for  which  they  find  a  sale  in  the 
Indian  Bazars.  A  solitary  specimen  of  the  dried  bulb  was 
sent  to  Hanbury  by  Dr.  J.  E.  Stocks,  but  did  not  at  the  time 
attract  attention.  In  1858,  however,  a  parcel  containing  about 
106  lbs.  having  been  offered  for  sale  in  the  London  market, 
Hanbury  recognised  the  drug  as  identical  with  the  bulb  he  had 
received  from  Dr.  Stocks  as  Badshah  8aleb,  and  described  it  in 
the  N.  Repert.  f.  Pharm.,  vii.,  271.  In  India  the  drug  is 
regarded  as  a  kind  of  salep,  and  is  used  as  such,  but,  as  Hanbury 
remarks,  its  bitterish  somewhat  acrid  taste  quite  unfits  it  as  a 
substitute  for  salep  in  Europe.  The  botanical  source  of  the 
drug  was  discovered  by  Dr.  Aitchison  in  1888. 

Description. — Royal  salep  consists  of  dried  bulbs  whose 
dimensions  from  base  to  apex  vary  from  1 1  to  2  inches.  The 
largest  specimens  weigh  730  grains:  the  average  weight,  taking 
twenty  bidbs,  was  foimd  to  be  337  grains.  Allowing  for  con- 
siderable irregularity  occasioned  by  drying,  the  form  of  the 
dried  bulbs  may  be  described  as  usually  nearly  spherical,  some- 
times ovoid  or  nearly  oblong,  always  pointed  at  the  upper 
extremity,  and  having  at  the  lower  either  a  depressed  cicatrix^ 
or  frequently  a  large,  white,  elevated,  scar-like  mark.    Their 
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surface  is  Btriated  longitudinally»  besides  whicli  there  is  mostly 
one  broad  and  deep  furrow  running  in  the  same  direction. 
They  are  usually  translucent,  and  from  yellowish-brown  to 
deep  purple  in  colour.  In  substance  the  bulbs  are  dense  and 
homy.  After  several  hours*  maceration  in  water,  they  become 
soft,  opaque,  and  of  a  slaty  or  purplish  hue,  and  increase 
greatly  in  volume,  regaining  their  natural  size  and  form.  If, 
in  this  state,  a  bulb  be  cut  longitudinally  into  two  equal 
portions,  it  will  be  seen  to  consist  of  a  single  fleshy  envelope 
or  scale  of  excessive  thickness  whose  edges  overlap  each 
other;  this  scale  surrounding  an  elongated,  flattened  bud. 
(II anbury,) 

Chemical  composition. — The  powdered  bulbs,  unless  kept  in 
well-stoppered  bottles,  readily  absorb  moisture  from  the  air.  A 
decoction  is  not  coloured  with  iodine,  but  is  precipitated  with 
solutions  of  ferric  chloride  and  plumbic  acetate.  No  reaction 
for  glucose  is  produced  by  boiling  with  Fehling's  solution. 
The  ash  contained  manganese.  The  powdered  bulbs  afforded 
moisture  811  per  cent.,  mucilage  (water  extract)  8O'80, 
cellulose  7*14,  and  mineral  matter  3*95  per  cent. 

Allium  xiphopetalum,  Aitch.  et.  Baker,  Tram.  Linn. 
8oc.  2nd  Ser.  Botany,  Vol.  III.,  Pt.  1,  pi.  xlviii.,  yields  the 
Thum-el-bari  or  ^*wild  garlic"  of  the  Arabs.  It  has  a  bulb 
resembling  Badshah  Salop  in  shape  and  appearance,  but  much 
smaller,  a  powerful  garlic  odour,  and  is  much  used  for  pickling 
by  the  natives.  Large  quantities  are  imported.  It  appears  to 
have  been  sometimes  confounded  with  Badshah  Salop. 

In  Persia  it  is  known  as  Sfr-i-piazak  or  "  onion  garlic." 
Aitchison  foimd  it  growing  abundantly  in  the  Badghis.  In 
Bombay  it  is  best  known  as  Muscat  garlic,  from  its  being 
shipped  from  that  port. 

Allium  ascalonicum,  the  Shallot,  is  called  by  the 
natives  Ek-kdnda-lasun  or Ekla-kaii-lasan,  "one-clove  garlic," 
and  is  used  by  them  to  cure  earache,  a  small  piece  being  placed 
in  the  meatus.  It  is  also  fried  in  butter  and  preserved  in 
honey  as  an  aphrodisiac. 
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Polianthes  tuberosa,  Linn.,  BoL  Mag.,  t.  1817  ;  Bot. 
Reg.y  t.  63 — Vern.  Ghilshabbo,  Gulchfri  [Hind.^  Bomb,),  Raja 
nfgandha  (Beng.  ),  is  the  Tuberose  of  the  English,  the  Ftdla^ 
pipa  of  the  Portuguese,  and  the  Arnica  noctuma  of  Rumphius 
(Amb.^  v.,  t.  98) ;  it  is  a  common  garden  flower,  considered  by 
the  natives  to  be  hot  and  dry,  diuretic,  and  emetic.  The  bulbs 
are  used  as  a  remedy  for  gonorrhoea.  In  the  Concan  they  are 
rubbed  with  turmeric  and  butter  and  applied  to  remove  ^mr 
(Watiya),  small  red  pimples  which  often  trouble  new-bom 
children.  They  are  also  rubbed  into  a  paste  with  the  juice  of 
Durva  g^ass  (Cynodon  dactylon)  and  applied  to  buboes.  The 
flower  is  much  valued  on  account  of  its  perfume,  for  which  it 
is  cultivated  in  France ;  it  sometimes  emits  phosphorescent 
flashes  of  light  in  the  night. 

SANSEVIERA  ZEYLANICA,  Willd. 

Fig. — Roxb.  Cor.  PL  n.,  t.  184;  Bot.  Reg.,  i.  160;  Rheede, 
Sort.  Mai.  xi.,  t.  42.    Bowstring  Hemp  (Eng). 

Hab. — Indian  Peninsula.     The  leaves  and  root. 

Vernacular. — Murahri,  Marul  {Hind.),  Murba,  Gorachakra 
(Beng.),  Mar61-kalang  {Tarn.),  Ishfima-koda-nfcr  (Tel.),  Ghan- 
asphan,  Morvel  (Mar.),  Katu-kapel  (Mai,),  Heggurutik^ 
(Cfl«.),  Murvel  (Gfuz.). 

History,  Uses,  &C. — This  plant  is  the  Murvd  of  Sans- 
krit writers ;  it  is  mentioned  by  Manu  (ii.,  42, 44)  as  the  source  of 
the  fibre  from  which  the  bowstrings  and  girdle  {maurvi)  of  the 
Kshatriya  or  warrior  caste  of  Hindus  was  made.  In  the 
Uttaracharitra  the  young  prince  Lava  is  represented  as  wearing 
a  garland  of  M&rtd  as  symbolical  of  his  position  of  warrior  and 
penitent.  In  the  Nighantas  it  bears  numerous  synonyms,  such 
asD^vi  ** goddess/'  Morata,  Madhurasa,  Madhusrava  "having 
a  sweet  juice,"  Snighda-pami  "having  glossy  leaves,*' 
Prithak-pami  "diverse-leafed,''  Pflu-pami,  &c.,  and  is  described 
as  purgative,  heavy,  sweet,  pimgent,  tonic,  and  cardiacal;  a 
remedy  for  bile,  heat  of  blood,  gonorrhoea,  hidosha  (a  corruption 
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of  the  three  humors),  thirst,  heart  disease,  itch,  leprosy,  fever, 
rheumatism,  and  glandular  enlargements.  Eheede  gives  the 
following  account  of  its  medicinel  uses  in  Malabar: — ''Folia 
trita  et  in  f ormam  boli  redacta,  adversus  opthalmiam  et 
oculorum  sufiEusionem  assumuntur :  cum  radice  addito  Allio  ac 
Auripigmento  in  oleo  SergeUm  decocta,  gonorrhasam  sanant,  si 
nempe  caput  cum  oleo  illo  illinatur.  Bulbus  cum  Sandalo  citrino 
et  butyro  bubulino  tritus  linimentum  exhibet,  in  nervorum  con- 
tractionibus  et  ardoribus  adhibendum.  Tota  denique  planta 
oleo  butyroque  incocta  omniimi  acculorum  vitia  emendat/* 

Ainslie  {Mat,  Ind.,  ii.,  192) remarks: — ''This  fleshy  creeping 
root  is,  in  a  slight  degree,  warm  to  the  taste,  and  of  a  not 
unpleasant  odour  ;  and  is  prescribed,  by  the  native  practitioners, 
in  the  form  of  an  electuary,  in  consumptive  complaints  and 
coughs  of  long  standing,  to  the  quantity  of  a  small  teaspoonful 
twice  daily.  The  juice  of  the  tender  shoots  of  the  plants  they 
administer  to  children  to  clear  their  throats  of  viscid  phlegm. 
The  plant  is  cultivated  in  great  abundance  at  Cumbum,  and 
on  the  Vursenand  Moimtains  in  the  Dindigul  District.'* 

Description. — Root  perennial,  stoloniferous.  Stolones  as 
thick  as  the  little  finger,  running  under  the  ground,  inserted  in 
sheathing  scales.  Stem  none.  Leaves  radical,  from  four  to  eight, 
the  exterior  ones  shortest,  spreading  most,  and  considerably 
broader,  the  interior  ones  nearly  erect,  froml — 4  feet  long,  semi- 
cylindric,  grooved  on  the  upper  side,  each  ending  in  a  round, 
tapering,  sharp  point ;  they  are  all  coloured  with  deeper  and 
lighter  green,  and  somewhat  striated,  but  otherwise  are  smooth. 
Scapes  issuing  from  the  centre  of  the  leaves,  from  1 — 2  feet 
long,  including  the  raceme,  or  flower-bearing  part,  erect, 
roimd,  smooth,  about  as  thick  as  a  small  ratan,  between  the 
raceme  and  the  base  these  are  at  regular  distances,  four  or  five 
pointed,  alternate  sheaths.  Racemes  erect,  about  as  long  as,  or 
longer  than,  the  scape  below  the  flowers,  striated,  smooth. 
Flowers  middle-sized,  greenish-white,  erect,  collected  in  fasci- 
cles of  from  4  to  6,  on  little,  regularly  distant  tuberosities  of  the 
rachis.  Bracts  small,  membranaceous.  Pedicels  clubbed,  short, 
ascending,  one-flower^.    Calyx  none.    Coralla  one-petalled. 
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not  in  the  least  wrinkled,  fannel-shapedy  half  six-cleft; 
divisions  nearly  linear.  Filaments  length  of  the  divisions 
of  the  eoralla,  and  inserted  into  the  base.  Anthers  linear- 
oblong,  incumbent,  half  two-cleft.  Gterm  3-lobed,  3-celled, 
each  containing  a  single  ovule,  attached  to  the  axis.  Style 
length  of  the  stamens.  Stigma  3-sided,  clubbed,  entire. 
Berries  1 — 3,  slightly  united;  when  single,  globular,  fleshy, 
orange-coloured,  smooth,  the  size  of  a  i)ea,  one-seeded.  Seed 
globubar.  Embryo  simple,  lodged  near  the  base  of  the  peri- 
sperm  on  the  outside.     {Roxburgh.) 

Chemical  composition. — ^An  alcoholic  extract  from  the  fresh 
roots  was  mixed  with  water  acidulated  with  sulphuric  acid, 
and  agitated  with  petroleimi  ether,  ether,  then  rendered  alkaline 
and  reagitated  with  ether. 

The  petroleum  ether  left  on  spontaneous  evaporation  a  viscid, 
digbtly  greenish-yellow  residue,  with  a  ginger-like  odour, 
siinilar  to  that  of  the  fresh  roots.  The  extract  was  partly 
soluble  in  absolute  alcohol,  the  solution  possessing  a  pungent 
ginger-like  taste  and  acid  reaction.  The  portion  insoluble  in 
alcohol  was  white  and  had  the  properties  of  a  wax. 

The  acid  ether  extract  had  a  fragrant  vanilla-like  odour  and 
was  yellowish-green.  It  contained  salicylic  acid,  a  yellow 
neutral  bitter  resin,  a  greenish  acid  resin,  traces  of  an  alkaloid, 
and  a  white  neutral  principle,  slightly  soluble  in  cold  absolute 
alcohol :  the  nature  of  this  principle  was  not  ascertained.  The 
alkaline  ether  extract  contained  a  crystallizable  white  alkaloid, 
affording  a  slight  yellowish-red  colour  with  Frohde's  reagent 
in  the  cold,  changing  to  blue  on  warming ;  and,  with  nitric 
acid,  a  faint  yellow  coloration.  We  provisionally  name  this 
alkaloid  Sametierine, 

HERMODACTYLUS. 

Vernacular. — SurinjSn  {Ind.  Bazars). 

History,  Uses,  &C. — The  Hermodactyl,  or  "Finger  of 
Hermes,"  was  unknown  to  the  early  Greeks ;  it  appears  to 
have  been  first  used  medicinally  by  the  Arabs  or  later  Greek 
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physicians ;  it  is  first  mentioned  by  Alexander  of  Tralles,  wlw 
flourished  A.D.  660.  (Lib.  XT.)  It  is  deservinpr  of  special 
notiee  that  under  the  name  of  Surugen  or  Hermodactyl,  Serapion 
comprehends  the  mXx^ov  and  «l>nfi€pov  of  Dioscorides  and  the 
fpfiodaicTvXof  of  Paulus  jEgineta.*  {Pereira,  Vol.  II.,  Pt.  I., 
p.  166.)  Masih  and  other  early  Arabian  writers  describe  three 
kinds  of  Hermodactyl,  the  white,  yellow,  and  black;  in  this 
they  are  followed  by  most  of  the  more  recent  Mahometan 
writers.  According  to  Ibn  Sina,  the  flower  of  the  Surinjan  is 
the  first  flower  which  appears  in  spring  in  the  moist  valleys 
beneath  the  mountains ;  the  leaves,  he  says,  lie  flat  upon  the 
ground,  the  flowers  are  yellow  and  white.  Mir  Muhammad 
Ilusain  states  in  the  Makhzan  that  the  white  is  the  best,  and  that 
it  is  not  bitter ;  next  the  yellow  ;  both  may  be  used  internally ; 
the  black,  he  says,  is  poisonous  and  only  to  be  used  externally. 
He  describes  the  Hermodactyl  plant  as  having  leaves  like  a  leek 
and  a  yellow  flower ;  it  is  called  in  Persia  Sliambalid;  the  black 
variety,  he  says,  has  red  flowers. 

Aitchison  states  that  the  corms  of  Merendera  persica  (Boiss,), 
a  plant  with  pale  pink  or  white  flowers,  are  sold  at  Meshed  as 
Shambalidy  and  are  one  of  the  kinds  of  Hermodactyl;  they  may 
occasionally  be  mixed  with  those  of  Colchicum  speciosum  (Stev.), 
also  a  common  plant  in  the  Badghis  and  Khorasan.  The 
Kashmir  Hermodactyls  ( Surinjdn-i-talk )  are,  he  says,  im- 
doubtedly  the  corms  of  Colchicum  Ititeum  (Baker).  Mahometan 
physicians  consider  the  drug  to  be  deobstruent,  alterative,  and 
aperient,  especially  useful  in  gout,  rheumatism,  liver,  and 
spleen.  In  gout  they  combine  it  with  aloes  :  with  ginger  and 
pepper  it  is  lauded  as  an  aphrodisiac;  a  paste  made  of  the 
bitter  kind  with  saffron  and  eggs  is  applied  to  rheumatic  and 
other  swellings ;  the  powdered  root  is  sprinkled  on  wounds  to 
promote  cicatrization.  Two  kinds  of  Sunnjdn  are  met  with  in 
Indian  shops,  bitter  and  sweet.  European  physicians  in  India 
who  have  tried  the  drug  consider  the  sweet  Hermodactyl  to  be 
inert  or  nearly  so,  and  the  bitter  to  have  properties  similar  to 
Colchicum.     {Pkar.  of  India,  p.  246.) 

•CoDf.  Dios.  iv.,  82,  83.     Paulus  M.  iii.,  78^ 
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Description. — Surinjdn-i-slifrln,  or  tasteless  Hermo- 
dactyL  Speaking  of  this  drug  as  furnished  to  him  from  India 
by  Dr.  Royle,  Pereira  says : — "In  their  general  form  these  corms 
resemble  those  of  Golchicum  aidnmnale.  They  are  flattened, 
cordate,  hollowed  out  or  grooved  on  one  side,  convex  on  the 
other.  At  their  lower  part  (forming  the  base  of  the  heart)  is  a 
mark  or  disc  for  the  insertion  of  the  root  fibres.  Their  size 
varies ;  the  specimens  I  have  examined  were  from  J  to  1  i  inch 
in  length  or  height,  1  to  1  ^  inch  in  breadth,  and  about  \  an 
inch  in  depth.  They  have  been  deprived  of  their  coats,  are 
externally  dirty  yellow  or  brownish,  internally  white,  easily 
broken,  farinaceous,  opaque,  odourless,  tasteless,  or  nearly  so, 
and  worm-eaten.  They  agree  precisely  with  Hcrmodactyls 
furnished  by  Professor  Guibourt." 

**Sdrinj4n-i-talkh,  or  bitter  Hermodactyl.  The  corms  of  this 
variety  are  distinguished  from  the  preceding  by  their  bitter 
taste,  their  smaller  size,  and  by  having  externally  a  striped  or 
reticulated  appearance.  Their  colour  for  the  most  part  is  darker ; 
in  some  specimens  it  is  blackish.  One  corm  is  ovate  cordate, 
one  inch  in  height  or  length,  J  of  an  inch  broad,  and  about 
J  inch  thick,  grooved  or  hollowed  on  one  side,  convex  on  the 
other ;  of  a  brownish -yellow  colour,  semi-transparent,  has  a 
horny  appearance,  and  is  marked  by  longitudinal  stripes,  indi- 
cating a  laminated  structure.  A  second  is  opaque,  amylaceous, 
reticulated  externally,  white  internally,  less  flattened  and  of  a 
remarkable  shape,  the  concave  or  hollow  side  of  the  corm  being 
continued  half  an  inch  below  the  mark  for  the  attachment  of 
the  root  fibres."  {Mat  Med,,  Vol.  II.,  Pt.  I.,  p.  167.)  Pereira's 
description  agrees  exactly  with  the  Hcrmodactyls  which  we 
have  examined. 

Microscopic  structure, — The  starch  grains  of  the  tasteless 
Hermodactyl  are  large  and  muller-shaped,  with  a  distinct 
hilum.  The  starch  of  the  bitter  kind  is  angular  by  compres- 
sion of  the  cells,  and  appears  to  be  broken  as  if  by  heat. 

Chemical  composition. — Lecanu  has   analysed    the    tasteless 
variety,  and  obtained  the  following  result : — Starch  (forming  the 
III.— 63 
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bulk  of  the  drug),  fatty  matter,  yellow  colouring  matter,  gum, 
supermalates  of  lime  and  potash,  and  chloride  of  potassium. 

We  have  made  comparative  analyses  of  the  Bitter  Surinjan 
from  Lahore  and  the  Sweet  Surinjan  (Merendera  persica). 

Bitter.  Sweet. 

Ether  extract 1-31  -69 

Alcoholic  extract  '54  6-23 

Water  extract   12-56  12-52 

Starch 65-00  6590 

CeUulose 8-64  3-56 

Ash 2-20  2-15 

Moisture 9-75  8-95 

The  ether  extract  of  the  bitter  Surinjan  contained  a  resin 
giving  a  rose-red  colour  with  sulphuric  acid.  The  ether 
extract  of  the  sweet  kind  consisted  of  fat.  Both  drugs 
contained  an  alkaloid  giving  precipitates  with  tannin  and  the 
usual  reagents,  and  both  contained  an  organic  acid  related  to 
malic  acid.  A  much  larger  quantity  of  Fehling  reduciog 
principle  was  present  in  the  sweet  than  in  the  bitter  drug,  and 
this  is  shown  in  comparing  the  amounts  of  extract  dissolved  out 
by  alcohol. 

Commerce, — Bitter  Hermodactyls  are  imported  into  India 
from  Kashmir.  The  sweet  kind  comes  from  Persia.  Value, 
Re.  1-4-0  per  lb. 

Substitute  for  the  Bitter  HermodactyL — The  sliced  bulb  of 
Narcmus  Tazetta  (the  true  Narcissus),  a  plant  which,  when  in 
bloom,  covers  like  a  white  carpet  great  portions  of  the  plains 
of  Behbeham  and  valley  of  Sha'b-bawan  in  Persia,  is  imported 
into  India  as  bitter  Hermodactyl. 

It  may  be  at  once  detected  by  its  larger  size  and  tunicated 
structure.  The  taste  is  bitter  and  acrid,  the  substance  amy- 
laceous and  very  similar  to  that  of  the  Hermodactyl.  The 
starch  grains  arc  roimded  and  not  compressed.  It  is  used  as 
an  external  application,  and,  according  to  the  author  of  the 
Makhzatiy  has  properties  very  similiar  to  those  of  Sdrin- 
jan-i-talkh.    The  several  species  of  Narcissus    (Gr,  pdpKiir<ros) 


Digitized  by  LjOOQ IC 


LILIACEM  499 

have  a  similar  action.  Pliny  describes  their  emetic,  purgative, 
naaturative,  and  drying  powers,  and,  referring  to  their  soporific 
virtue,  says,  "et  a  narce  narcissum  dictum  non  a  fabuloso 
puero."  The  Arabs  give  a  similar  account  of  them.  Orfila's 
experiments  upon  dogs  show  that  they  act  as  local  irritants, 
and  also  exert  a  depressant  and  paralysing  effect  upon  the 
brain  and  whole  nervous  system.  In  man  small  doses  are 
emetic ;  recently  from  15  to  30  grains  of  the  flowers  of  the 
common  daffodil  have  been  recommended  as  an  emetic  for 
children. 

The  following  is  an  analyses  of  the  corms  of  Narcissus 
Tazetta  :— 

Ether  extract  •• '39 

AlcohoKc  extract    1*02 

Water  extract 10-24 

Starch 71-86 

Cellulose 3-84 

Ash 1-90 

Moisture 10*75 

The  ether  extract  was  fragrant  and  greasy.  The  alcoholic 
extract  contained  an  alkaloid,  bitter  and  acrid  in  taste,  and  a 
resin.    Malic  acid  was  present. 

HIRANYA-TUTTHA. 

This  substance  T)ear8  a  Sanskrit  name  ftr^  gnr  "  golden 
coUyrium/'  which,  in  the  vernaculars,  is  converted  into  Haran- 
tuttha  or  Haran-tutiya.  It  is  a  medicine  of  great  repute  in 
Afghanistan  and  Northern  India,  and  is  a  dark-brown  dry 
extract,  sold  in  small  pieces,  which  is  prepared  from  the  corms 
of  Cokhicum  luteum  (Baker)^  and  possibly  from  other  species  of 
Golchicum.  In  Sanskrit  Tuttham  or  Tutthdnjana  is  a  term 
applied  to  collyria  made  of  sulphate  of  copper  or  of  the  root  of 
a  plant  with  a  yellow  flower,  which  has  by  some  been  supposed 
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to  be  a  Curcuma,  but  wMch  is  undoubtedly  Co?./«Vum^Jr«m. 
Tptnt  found  in  the  Punjab,   Afgban^tan    and   K-^™- 
C.  Masson,  in  to  narmtive  of  an  Excursion  ^!».*«  *^«  ^^^"^ 
Countryin  1832  (^Tra,u.B<,mhay  GeographSoc.  n..p.  60).  n^^^ 
a  smaU  bulbous  root,  whicb  tbe  Afghans  dug  up  atB&d  A^uir 
onTbTlks  of  the  Helmund.  and  which  appeared  to  be  a  kmd 
of  Colchicum,  for  the  purpose  of  prepanng  f<"^^^^^'^ 
medicine  of  great  repute  among  the  Afghans.     He  also  r^ 
m^ks  1"  It  is  sold  in  small  pieces  of  adark-brown  ccjour.and 
rambles  a  dry  exti^t."     Masson  travelled  through  a  gm 
^  of  Afghaitan  on  foot,  mixing  with  all  classes  of  th 
^plc!and  his  experience   of  their  manners  and  customs  « 
very  interesting. 

SMILAX  CHINA,  Lhm. 
Yig.-K<Bmpfe>-  Anmn.,  t.  782.    China  root  {Eng.),  Squine 

{Fr.). 

Hab.— China. 

SMILAX  GLABRA,  Rorh. 
Fig  _Sf«»a«,  Bot.  of  the  EeraUi,  it.  99-100. 
Hab.-Sylhet,    Garrow  HilU,  S.    China.    The  tuberous 

'^Fm»ff«<tor.-Chob-chini  (Ind.  Bazars) ,Too-hih  ((7/»«.),  San- 
kira  (Japan),  Cay-khuc-khac  (Coch.-Chin.),  Paringai-putto 
(Tarn.),  China-pagu  {Mai.). 

History,  Uses,  &C.— This  drug  was  introduced  into 
Goa  from  China  about  A.D.  1535  {Garcia) .  Previous  to  this 
rteitisnot  noticed  by  any  of  the  Mahometan  physicians. 
The  Portuguese,  however,  appear  to  have  lost  no  time  in  cany- 
ineitto  their  factories  in  Persia,  as  i*  ^a«  ^"'^f  °°^' *  ^ 
veai  after  its  introduction  into  Goa.  by  Mir  Imad-ed^n  Mat- 
!rrorShiraz.  Mirza  Kazi  of  Yezd.  and  Mir  Muhammad 
H6shim  of  Teheran.  In  1669  it  was  described  as  a  ^eU-knoj^ 
druginthoT«AAi^f^-'»""'"»«  under  the  name  of  Chdb-cnu" 
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(Chinese  wood),  in  Arabic  Khashab-es-sini.  The  author  of  the 
Makhza)>^l'Admya  has  a  long  article  upon  its  medicinal  virtues. 
He  also  notices  particularly  the  variable  appearance  of  different 
samples  of  the  drug,  and  directs  that  what  is  heavy,  of  a  rosy 
colour,  and  free  from  knots  is  to  be  selected.  He  tells  us  that 
the  fresh  root  is  sometimes  brought  to  India ;  some  of  this  he 
planted  at  Moorshedabad  (A.  H.  1178) ;  it  produced  a  climbing 
stem  with  small  elongated  leaves,  not  unlike  a  bamboo ;  after  a 
year's  time  he  dug  it  up,  but  foimd  that  the  roots  had  degene^ 
rated  and  did  not  retain  the  qualities  of  the  China  article. 
Chub-chini  is  considered  by  these  writers  to  be  anti-rhexmiatic, 
anti-syphilitic,  aphrodisiacal,  and  demulcent.  Loureiro  says  of 
it,  *' valet  in  quibuscunque  doloribus  vagis,  venereis,  aut 
rheumaticis/' 

Ainslie  {Mat.  Ind.,  i.,  70)  notices  its  use  in  Southern  India  as 
an  anti-syphilitic  and  as  a  remedy  of  much  repute  in  a  disease 
called  mat/gum  vaivoOy  in  which  the  limbs  are  stiff  and  contracted. 
He  also  states  on  the  authority  of  the  Abb^  Hochon*  that  ''the 
Chinese  often  eat  the  root  instead  of  rice,  and  that  it  contributes 
to  make  them  lusty."  Roxburgh  states  that  the  Smilax  glabra, 
a  native  of  Sylhet  and  of  the  adjacent  Garrow  country,  where  it 
is  called  Hurina'shook-Chinay  has  large  tuberous  roots,  not  to  be 
distinguished  by  the  eye  from  China-root,  and  that  the  natives 
of  the  country  use  a  decoction  of  the  fresh  root  for  the  cure  of 
sores  and  venereal  complaints  {Flora  Indica).  This  plant  also 
grows  in  China  and  affords  some  of  the  China-root  of  commerce. 
(Trimen's  Journ.  o/Bot,  i.,  102.) 

The  reported  good  effects  of  China-root  on  the  Emperor 
Charles  V.,  who  was  suffering  from  gout,  acquired  for  the  drug 
a  great  celebrity  in  Europe,  and  several  works  were  written  in 
praise  of  its  virtues.  But  though  its  powers  were  soon  found  to 
have  been  greatly  over-rated,  it  still  retained  some  reputation 
as  a  sudorific  and  alterative,  and  was  much  used  at  the  end  of 
the  17th  century  in  the  same  way  as  sarsaparilla.  It  still 
retains  a  place  in  some  modem  pharmacopoeias.  (Pharma^ 
cographia.) 

*  Voyage  to  Madagascar  and  the  East  Indies,  London,  1792. 
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In  the  East,  Chub^chfni  is  still  as  highly  esteemed  as  it  ever 
was,  and  the  China  Trade  Returns  show  a  steady  yearif 
increase  in  the  quantity  shipped  from  Southern  China. 

Description. — The  tubers,  which  are  formed  upon  the 
fibrous  roots  of  the  plants  are  of  the  shape  and  size  of  an 
elongated  kidney  potato,  somewhat  flattened,  knotty,  covered 
with  a  rusty-coloured  bark,  sometimes  smooth  and  shining, 
sometimes  rough;  internally  their  substance  is  of  a  pink- 
ish-white colour,  hard  and  farinaceous,  insipid,  mucilaginous 
and  inodorous. 

The  drug  is  usually  peeled  and  trimmed,  and  consequently 
is  of  irregular  form,  resembling  a  piece  of  heavy  pinkish-white 
wood. 

Microscopic  structure, — The  bark  consists  of  thick-wdled 
dark-brown  brick-shaped  cells,  which  contain  bundles  of  crys- 
talline needles  and  resinous  matter.  The  bidk  of  the  tuber  is 
made  up  of  a  parenchyma,  the  cells  of  which  are  large,  thin- 
walled,  and  loaded  with  starch,  some  pink  colouring  matter  is 
also  present.  The  starch  grains  are  large  and  have  a  radiate 
hilum.  The  vascular  system  is  scalarif orm,  and  is  associated 
with  porous  wood  cells. 

Chemical  composition, — The  authors  of  the  Pkarmacographia 
endeavoured  to  obtain  from  the  drug  ParilUn,  the  crystalline 
principle  of  sarsaparilla,  but  without  success. 
A  proximate  analysis  of  the  air-dried  drug  afforded  : — 

Ether  extract  (fat) 0-83 

Alcoholic  extract  (sugar,  glucoside) 1*72 

Aqueous  extract  (sugar,  gum,  &c.)  6'79 

Crude  fibre 18-79 

Ash 1-47 

Moisture •••• 6*10 

Starch  (by  difference)    69-80 

10000 
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This  root  contained  no  alkaloid^  but  the  alcoholic  extract 
contained  a  glucoside,  and  a  colouring  matter  which  gave  an 
olive-green  tint  with  ferric  chloride,  but  no  precipitate  with 
gelatine.  With  soda  it  afForded  a  deep  red  colour,  and  was  pre- 
cipitated from  solution  by  neutral  plumbic  acetate.  The  sugar 
present  abundantly  reduced  Fehling's  test  without  previous 
inversion.  The  amoimt  of  ash,  consisting  of  alkaline  salts  is 
very  small. 

Professor  Kobert  has  recently  separated  from  true  sarsa- 
parilla  three  glucosides,  smilacin,  sarsasaponin,  and  panllin, — 
these  compounds  differ  in  physiological  activity ,but  are  members 
of  a  homologous  series  to  which  has  been  assigned  the  general 
formula  C"  K'^—^O'^ 

Commet'ce.— From  16,000  to  17,000  peculs  of  133  lbs.  each  are 
annually  produced  in  Southern  China.  The  greater  part  is 
consumed  in  China,  but  a  very  considerable  portion  must  reach 
India,  as  the  drug  is  to  be  found  in  every  bazar  throughout  the 
country. 

Smilax  OValifolia,  Boxb.,  Rheede,  Sort.  Mai  mi,  t.Sl, 
Jangli-ushbah  {Hind.),  Malai-tamara  (Tarn,),  Konda-tdmara 
(Tel.),  Gutwel,  Gdti  {Bomb.),  Kal-tdmara  {MaL),  is  a  climbing 
shrub  very  common  in  the  Concans.  The  roots  are  very 
numerous,  and  have  a  general  resemblance  to  sarsaparilla.  A 
section  shows  a  dry,  suberous,  brown  bark ;  secondly,  one  row 
of  5-sided  yellow  cells,  which  are  more  or  less  wedge-shaped, 
their  nuclei  being  situated  towards  the  apices  ;  thirdly,  a  range 
of  nimierous  rows  of  ovoid  cells,  variable  in  size,  with  central 
nuclei;  these  extend  as  far  as,  and  partially  surround,  the 
vascular  zone,  which  consists  of  large  vessels  with  generally 
two  smaller  ones  in  contact  with  them.  Within  the  vascular 
zone  the  central  portion  of  the  root  is  made  up  of  large  thin- 
walled  cells,  filled  with  starch  or  red  colouring  matter;  the 
latter  is  most  abundant  in  young  roots.  The  drug  is  not  used 
by  the  natives,  but  in  Goa  it  is  kept  in  all  the  shops,  and  is  the 
country  sarsaparilla  of  the  Portuguese. 
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DRACiENA  CINNABARI,  Balf.  /. 

Fig. Balf.  /.    in    Trans.   Roy.    Soc.    Edin.    xxxi..  Tab. 

xcvi — xcvii.    Dragon's  blood  (Eng.),  Sang-dragon  (Fr.). 

Hab. — Socotra.    The  resin. 

Vernacular. — The  tree — Khorysi  (Socotra).  The  resin — ^Dam- 
khoheil,  Edah  (Socotra),  Dam-el-akhwain  (Arab.,  Ind.  Bazars\ 
Ilira-dukhi  (Eind.)y  Hira-dakhan  (Bonib.)y  Kandamurgaiittam 
( Tani. ),  Katgamurgam-nitdru  ( Tel. ) . 

History,  Uses,  &C. — On  the  Deir-el-Bahari  monument 
at  Thebes,  erected  by  Hatasu,  a  queen  of  the  18th  dynasty,  who 
lived  about  1700  B.C.,  there  are  representations  showing  the 
commissioner  of  the  queen  going  over  the  sea  to  the  country  of 
Punt  and  of  '  To  Nuter,'  and  bringing  therefrom,  amongst  other 
things,  plants  bearing  '  Ana,'  which  is  shown  as  a  gum  or  resin 
in  the  form  of  red  tears  on  the  stems  of  small  trees  with 
ovate-lanceolate  leaves.  The  To  Nuter  of  the  inscription  has  been 
identified  with  the  Sacred  Islands  of  Pliny,  and  the  modem 
archipelago,  including  Socotra.  The  gum  or  resin  is  probably 
dragon's  blood,  as  that  is  the  most  remarkable  substance  of  the 
kind  produced  on  the  island.  The  author  of  the  Periplus  of 
the  Erythreau  Sea,  A.D.  54-68,  mentions  Kiwdfiapt  as  a  produc- 
tion of  the  island  of  Dioscorida,  the  ancient  Greek  name  of 
Socotra.  Dioscorides  (v.  63)  notices  its  medicinal  uses  under 
the  same  name,  and  states  that  it  is  produced  in  Libya  (Africa). 
Both  he  and  Pliny  (33,38)  distinguish  it  from  the  mineral 
cinnabar;  the  latter  writer  states  that  the  price  of  genuine 
cinnabaris  is  fifty  sesterces  per  pound.  A  myth  was  current 
among  the  Greeks  and  Romans  that  this  substance  was  the 
blood  of  the  dragon  or  python  crushed  beneath  the  weight 
of  the  dying  elephant,  round  which  it  had  wound  itself 
to  suck  the  animal's  blood.  B.ufus  Ephesius  and  Galen 
notice  the  use  of  the  drug  for  stopping  haemorrhage  from 
wounds. 
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Among  the  Arabs  it  bears  many  names^  such  as  Dam-el- 
akha-wain,  Shayyan,  Aida  vulg.  Eda,  Dam-el-tinnin,  and  Dam- 
el-thuab^n  "dragon's  blood,"  Elandam,  Kdtir-ed-dam,  and  later 
El-katir-el-makki  vulg.  Katr-makkeh.  Johanna-bin- Masa- 
wiyeh,  physician  to  the  Caliph  Haroun-el-Rashid,  specially 
recommends  it  for  strengthening  the  stomach  and  liver,  and  as 
an  astringent  ingredient  in  coUyriums.  On  account  of  its  use 
as  a  colly rium,  the  Arabs  sometimes  call  it  Dam-kuhl  or  simply 
Kuhl  "coUyrium." 

Among  the  Persians  it  is  known  as  Khdn-i-siydwash,  and 
they  have  a  myth  that  when  Afrfeiab  killed  Siydwash,  this 
plant  sprung  up  upon  the  place  where  his  blood  was  shed.  The 
author  of  the  Burhan,  who  relates  this  story,  also  remarks  that 
the  gum  is  said  to  come  from  Africa.  Haji  Zcin  ( 13G8)  notices 
three  qualities  of  dragon's  blood,  viz.,  Chakideh  ^  drop/  Turabi 
*  earthy/  and  Khashabi  *  mixed  with  wood.'  He  says  it  is  not 
the  gum  of  the  bakam  {CcBs^alpinia  Sappan)  as  supposed  by 
some,  but  of  a  tree  growing  in  Africa.  The  author  of  the 
Tuhfat'cl'tnuminm  states  that  the  plant  which  produces  it  is 
not  known ;  he  notices  its  use  for  painting  glass.  The  author 
of  the  Makhzan  ( 1770)  merely  repeats  what  older  writers  have 
said. 

Ainslie  (Mat,  Ind,,  i.,  113)  remarks  that  it  is  often  con- 
founded with  Kino  by  the  native  doctors  of  Lower  India. 
The  Tamool  doctors  recommend  a  solution  of  it  in  arrack  as 
an  external  application  to  the  head  and  temples  in  cases  of 
syncope. 

Although  the  early  European  travellers  in  the  East 
mention  Socotra  dragon's  blood,  Guibourt  and  Pereira  do 
not  notice  it,  and  nothing  exact  regarding  its  source  was 
known  until  Wellstead  (Journ.  Roy.  Ocog.  Soc,  v.  (1835),  198) 
described  the  tree,  but  wi'ongly  supposed  it  to  be  Fterocarpus 
Draco. 

Professor  Bayley  Balfour,  who  visited  Socotra  a  few  years 
ago  to  examine  the  fauna  and  flora  of  the  island^  was  the  first 
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to  give  us  any  exact  information  concerning  the  species  of 
Dracaona  yielding  dragon's  blood  in  Socotra^  and  the  way  in 
which  it  is  collected.  He  says,  the  resin  exudes  most  abun- 
dantly immediately  after  the  rainy  season ;  the  natives  collect 
it  by  chipping  it  off  with  a  knife  into  a  small  bit  of  skin  placed 
against  the  tree;  there  are  different  qualities  collected :  1^^^ 
the  largo  tears^  which  are  the  best  and  most  expensive,  and  are 
called  EdcLh  atmal  (J  ^1  ^  aj  1  best  Edah)  ;  2nd,  small  portions 
which  become  detached,  forming  powdery  dragon's  blood  or 
Edah  dukkah  (^.i^AJ*  Edah  dust);  3rrf,  an  inferior  kind, 
obtained  by  melting  the  refuse  into  cakes,  called  Edah  mikdhah 
( AA^oLo  g^AJl  Edah  of  the  ladle). 

Description. — The  best  quality  may  at  once  be  distin- 
guished by  its  occurring  in  tears,  the  surface  of  which  is  covered 
by  a  dull  red  powder.  When  broken,  the  surface  is  glassy, 
translucent,  and  of  a  beautiful  garnet  colour.  Imitation  tears 
are  manufactured  in  India  from  the  powdery  dragon's  blood; 
thoy  may  easily  bo  detected  by  their  wanting  the  glassj' 
fracture  of  the  genuine  article.  Cake  dragon's  blood  is  also  met 
with;  it  is  of  a  dull  red  colour,  and  contains  fragments  of  bark- 
wood,  and  other  refuse. 

Chemical  composition. ^Soe  Calamus  Draco. 

Commerce. — ^The  drug  is  imported  into  India  through 
Bombay. 

Zanzibar  Dragon's  blood  is  similar  in  appearance  to 
that  which  comes  from  Socotra,  and  is  not  distinguished 
from  it  in  Indian  trade.  Hildebrandt  has  ascertained  that 
it  is  obtained  from  the  stems  of  Dracwna  Schizantha 
(Baker). 

The  natives  remove  pieces  of  the  bark  about  two  inches 
square,  and  the  cavity  in  two  to  three  weeks'  time  becomes 
filled  with  the  resin.  In  Zanzibar  it  is  used  in  ophthalmia, 
and  is  said  to  bo  called  '*  Macziwa  ya  watu  wawili,"  meaning 
the  milk  of  two  men,  or  ^*  Matcho  ya  watu  wawili,"  the  eyes 
of  two  men. 
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ANANAS   SATIVA,  Lim. 

Fig. — Bot.  Mag.,  L  1554;  Rheede,  Sort.  Mai.  xi.,  L  1. 
Pine-apple  {Eng.),  Ananas  (Ft.). 

Hab. — ^America.  Cultivated  throughout  the  East.  The 
fruit  and  leaves. 

Vernacular. — Anann&  (Hind.),  AnSnas,  Anaras  (Bengi), 
Annas,  Aunfo  (Afar.),  Andras  {Guz.),  Anfcha-pazham  (Tarn,), 
Anasa-pandu  (Tel.),  E^ta-chakka,  Parangi-chakka  (MaL), 
Andnasu-hannu  (Can,), 

History,  Uses,  &C. — The  Pine-apple  was  unknown  in 
India  prior  to  the  discovery  of  America ;  it  was  first  made 
known  to  Europe  by  Hernandez  in  1513,  and  was  introduced 
into     India     by      the    Portuguese    from    Brazil    in    1594. 
Its  introduction  is  mentioned  by  Abu   Fazl  in  the    Ayeen-i- 
akbarij  and  also  by  the   author  of  the    Ddra    Shakoh,     The 
vernacular  names  are  mostly  derived  from  the  American  names 
Anasi  and   Nanas,    but  the   Malabar   name  Parungi-chakka 
signifies  "  European  Jack  fruit/*    Rheede  states  that  in  Mala- 
bar the  leaves  boiled  in  rice-water  and  mixed  with  Pulvis 
Baleari  afford  a  drink  which  is  given  to  dropsical  patients  to 
purge  off  water;  the  unripe  fruit  is  given    with  vinegar   to 
cause    abortion    and  to    relieve    flatulent    distension    of    the 
abdomen.     The  author  of  the  Makhzan-el-Admya  describes  two 
kinds  of  pine-apple,  viz.,  the  ordinary  kind,  and  a  small  kind  of 
superior  sweetness  and  flavour  called  Kaunla,     He  says  that  the 
fruit  is  cold  and  moist,  suitable  to  those  of  a  bilious  tempera- 
ment, but  not  to  the  phlegmatic ;  to  lessen  its  coldness  it  should 
be  cut  in  thin  slices  and  washed  in  salt  and  water  and  after- 
wards in  pure  water ;  it  may  then  be  sprinkled  with  sugar  and 
rose-water  and  eaten.     A  little  ginger  is  also  said  to  render  the 
fruit    more    wholesome.     Pine-apple    chutney,  preserve,  and 
sherbet  are  also  mentioned,  but  nothing  is  said    about  the 
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medicinal  use  of  the  leaves  and  unripe  fruit.  From  tbe  special 
opinions  of  medical  officers  in  India  recorded  in  the  Did.  Ecm. 
Prod,  of  India  (i.,  238),  it  appears  that  a  helief  in  the  abort- 
facient  properties  of  the  leaves  and  unripe  fruit  is  commoiL 
throughout  India  among  the  natives. 

Chevers  {Med.  Juris.,  p.  715),  on  the  authority  of  BabuKanny 
Lall  Dey,  has  the  following  description  of  its  use  in  Bengal  :— 
**A  green,  unripe  one,  only  half- grown  is  used.     It  is  decor- 
ticated, and  the  pulpy  mass  of  a  whole  one  is  administered  to 
the  woman  with  a  small  quantity  of  salt.     It  is  efficacious  only 
during  the  earlier  months  of  pregnancy;  and,  after  the  third 
month,   its  action  is  very  doubtful.     But,  if  administered  to 
siutable  cases,  the  uterus    begins  to   contract  within    twelve 
hours,  when  slight  ha)morrhago  occurs  also.    Its  action  then  in- 
creases, and  within  the  course  of  twenty-four  hours  the  ovum  is 
expelled.     Occasionally  the   woman's  life  is  jeopardized   by 
flooding,  but,  as  a   rule,  there  is  not  much  danger  to  be    ^ 
prohended.'  *  Again,  at  page  718,  Chevers  says :  *'  A  note  which  I 
have  from  Babu  Key  las  Chunder  Chatterjee  renders  this  matter 
plain.     He  says  that  acid  fruits  are  regarded  as  abortives.     He 
knew  a  case  in  which  a  woman  aborted  at  an  advanced  stage  of 
pregnancy  by  eating  (  with  that  intention)  about  two  pounds  of 
ripe  pine-apple.     This  fruit  is  rendered  unwholesome  by  the 
presence  of  a  very  strong  fibre  which  acts  as  a  mechanical  irri- 
tant on  the  bowels.     I  had  under  my  own  care  an  English  lady 
who  died  of  dysentery,  after  having  aborted,  at  about  the  fifth 
month  of  pregnancy.     The  cause  of  her  illness  appeared  to  be 
the  ravenous  eating  of  raw  pine-apple." 

Description. — The  plant  is  biennial,  not  unlike  an  aloe, 
but  the  leaves  are  much  thinner,  and  of  a  hard  fibrous  texture, 
with  numerous  short  sharp  spines  on  the  edges.  The  fruit  is 
produced  on  a  short  stem  which  rises  from  the  centre  of  the  plant, 
and  bears  a  scaly  conical  spikcy  surmounted  by  a  number  of  small 
spiny  loaves  called  the  crown.  This  conical  spike  bears  a  number 
of  small  bluish  flowers  having  three  petals  and  a  3-parted 
calyx ;  after  flowering,  it  gradually  enlarges  and  eventually 
becomes  a    succulent  fruit  of  a  rich  orange-yeUow  colour. 
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Chemical  compositian.-^The  essence  of  pine-apple  is  prepared 
artificially  by  mixing  butyrate  of  ethyl  with  8  or  10  parts  of 
spirit  of  wine.  Pine-apple  juice  contains  a  proteid-digesting 
ferment.  Three  fluid  ounces  digest  10  to  15  grains  of 
coagulated  albumen  ;  it  acts  equally  well  in  acid  and  alkaline 
solutions,  and  best  in  a  neutral  fluid.  The  juice  also  contains 
a  milk-curdling  ferment. 

The  ash  has  the  foUowing  composition  :— 

Potash 49*42  percent. 

Magnesia 8*80  „ 

Lime    1215  „ 

Phosphoric  acid » 4*08  ,, 

Sulphuric  acid trace. 

Silica  4-02  „ 

Phosphate  of  iron 2*93        „ 

Chloride  of  sodium    , 17'01         „ 

Chloride  of  potassium    -88        „ 

(Quoted  by  Kensington  in  Chemical  Composition  of  Foods , 
8fc.,  8fc.) 

COMMELINACE^. 

COMMELINA  BENGALENSIS,  Linn. 

Fig. — Clarke^  Comm.  et  Cyrt.^  14,  pi.  iv. ;  Wight  Ic.^ 
t.  2065. 

Hab. — Bengal,  Peninsula,  Sind,  Concan.     The  herb. 

Vernacular. — Kdnchara  (S[ind.\  Kachrddfim,  Kanchara 
(Bong.),  Chura,  Kanna  {Punj\,  Sind),  Kena  (Mar.),  Kanang- 
karai  (Tam.)^  Venna-devi-kura,  Niru-kassuvu  (Tel.),  Hittagani 
{Can.). 

History,  Uses,  &C. — This  and  several  other  species  of 
Commelina  are  included  imder  the  Sanskrit  name  of  Kanchata. 
They  are  small  herbaceous  plants  which  appear  everywhere 
towards  the  end  of  the  rainy  season  and  are  remarkable  for 
their  brilliant  blue  flowers.    The  stems,  roots,  and  seeds  which 
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oontain  much  mucilage  and  starch  are  used  on  account  of 
their  demulcent  properties,  and  are  eaten  in  times  of  scarcity. 
0.  communis  is  said  by  Loureiro  to  be  refrigerant  and  laxative, 
and  to  be  useful  in  strangury  and  costiveness. 

Tradescantia  axillaris,  Wiild.,  Rheede,  ffoH.  Mai.  x., 

U  13.  A  very  similar  plant,  and  often  called  by  the  same 
vernacular  names,  has  similar  properties,  and  its  seeds  have 
frequently  proved  to  be  a  valuable  resource  in  times  of  famine. 
Ainslie  notices  it  imder  the  Tamil  name  of  Nirpulli  (Mat.  Ltd.j 
ii.,  250). 

Lyon  foxmd  the  seeds  to  have  the  following  percentage  com- 
position:— Water  10*26,  fat  0-62,  albuminoids  15*99,  carbo- 
hydrates 54-79,  cellulose  9-36,  ash  8*89.  The  nitrogen  was 
estimated  at  11-28  grains  per  oz.,  and  the  nutritive  carbon  at 
145-80  per  oz.  He  calculates  the  nutritive  value  of  the  seeds 
as  compared  with  the  average  cereal  at  100  00  to  be  85;  76. 

XYRIDEiE. 

XYRIS  INDICA,  Linn. 

Fig. Meede,  Sort.  Mai.  ix.,  t.  71. 

jjg^lj^ Salt  marshes  in  Bengal,  S.  Concan,  and  CoromandeL 

The  herb. 

Vernacular.— lyiAmhi  {Hind.),  China-ghauza,  Dabi-duba 
{Beng.),  Kochilttti-puUu  {Tam.),  Kochilachi-puUa  (Mai.). 

History,  Uses,  &C.—  Xyris  (fvptj)  is  a  name  given 
by  Dioscorides  (iv.,  24)  to  a  species  of  Iris,  which  has  been 
identified  with  /(Btidissima,  Linn.  Pliny  (21 ,  83)  speaks  of  the 
same  plant  as  the  wild  Iris  called  by  some  Xyris ;  it  appears  to 
have  been  applied  locally  to  disperse  scrofulous  swellings  and  to 
promote  the  healing  of  sores,  and  given  intemaUy  as  a  diuretic 
and  alterative.  Linneus  transferred  the  name  to  a  genus  of 
flag-like  plants  growing  in  the  East  and  West  Indies. 
X  indica  does  not  appear  to  be  mentioned  in  any  of  the  standard 
native  medical  works,  but  Rheede  notices  its  use  in  Malabar  in 
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the  following  terms : —  "  Foliorum  succus  cum  aceto  mixtus 
impetigmi  resistit ;  folia  cum  radice  oleo  incocta  contra  lepram 
sumantur;  cum  mungo  (Phaseoius  Mungo,  Linn.)  decocta  et 
cpota  somnum  consiliant."  Agardh,  the  Swedish  botanist, 
notices  its  use  as  a  remedy  for  itch  and  leprosy.  Ainslie  gives 
the  plant  a  place  in  his  Materia  Lidica  (ii.,  125),  but  merely 
repeats  what  Rheede  has  already  said.  Roxburgh  gives  a  full 
description  of  it,  and  remarks  on  the  authority  of  the  Hon'ble 
J.  Hyde  that  "  the  natives  of  Bengal  esteem  it  a  plant  of  great 
Talue,  because  they  think  it  an  easy,  speedy,  and  certain  cure 
for  the  troublesome  eruption  called  ringworms.'* 

Description. — Root  fibrous,  annual;  leaves  radical, 
bifariousi  straight,  sword-shaped,  on  one  edge  slit  into  a  sheath 
for  the  scape,  pointed,  smooth,  6 — 12  inches  long ;  scape 
naked,  round,  striated,  erect,  length  of  the  leaves,  each  sup- 
porting a  round,  flower-bearing  head  ;  flowers,  bright  yellow  > 
bracts  1-flowered,  orbicular,  concave,  hard,  smooth ;  calyx 
3-leaved,  hid  within  the  scale,  membraneous;  petals  three, 
each  supported  on  an  unguis  just  long  enough  to  raise  their 
expanding,  oval,  crenate  borders  above  the  scales ;  filaments 
three ;  anthers  twin ;  germ  superior,  3-sided ;  style  3-clef t ; 
stigma  torn;  capsule  3-valved,  1 -celled;  seeds  numerous. 
{Roxburgh.) 

Chemical  composition, — The  plant  contains  a  red  colouring 
matter  soluble  in  alcohol  and  intensified  by  alkalies  and  having 
some  reactions  peculiar  to  chrysophanic  acid. 

PALM^. 
COCOS  NUCIFERA,  Linn. 

'Fig.— Roxb.  Cor.  PL  i.,  t.  73;  Rheede,  Sort.  Mai.  »., 
tt  1  to  4.     Cocoanut  {Eng.)^  Cocotier  (Fr.). 

Hab. — Indian  Archipelago  and  coasts  of  India.  The 
flowers,  fruit,  shell,  oil,  Juice,  tomentum,  root,  and  ash. 

Vernacular. — ^Narryal  {Hind.,  J5cngr.),  Nariyal  (G4es.),  Naral, 
Ndrali  mdd  {Mar.)^  Tenha,  Tenna-maram  (Tarn.),  Nari-kadam, 


Digitized  by  LjOOQ IC 


512  PALMM 

Tenkaya-chettu  (TeL),    Tengina-gida^    Tengino-kayi    (Can.), 
Tenga,  Ten-maram  (MaL), 

History,  Uses,  &C. — ^The  oocoanut,  formerly  written 
coconut,  derives  its  European  names  from  the  Portuguese  coco, 
•*  a  mask."  Qurcia  abHorta  says :  "  We  have  given  it  the  name 
of  coqm  on  account  of  its  having  three  holes  which  cause  it  to 
resemble  the  face  of  a  cat  or  similar  animal."  The  resemblance, 
however,  of  this  nut  to  a  head  and  face  had  not  escaped  the 
notice  of  the  Hindus ;  long  before  the  Portuguese  had  set  foot 
in  India,  ndral  was  used  as  a  cant  term  in  the  sense  of  head, 
pate,  sconce,  &c.,  and  was  sometimes  used  to  represent  the 
head  of  a  dummy  figure  by  the  relatives  of  a  deceased  person 
whose  body  could  not  be  found,  and  who  nevertheless  were 
desirous  of  rendering  to  it  the  usual  funeral  rites.  Yarious 
superstitious  uses  to  which  the  cocoanut  is  put  in  India 
attracted  the  notice  of  the  early  missionaries.  Vincenzo  Maria 
da  Santa  Caterina  ( FJa^^io  alle  Indie  Orient.,  iii.,  29)  states  that 
when  an  Indietn  falls  sick,  they  spin  a  cocoanut ;  if  it  stops 
with  its  face  towards  the  West,  the  sick  person  will  die,  but  if 
it  faces  the  East,  he  will  recover ;  he  also  notices  the  offering  of 
a  cocoanut  at  the  commencement  of  any  building.  To  this  we 
may  add  that  on  the  Western  Ooast  cocoanuts  are  offered  to 
the  Sea  on  the  day  of  the  full  moon  of  Shravan,  when  the 
monsoon  is  supposed  to  terminate.  It  is  related  that  in  former 
days  the  European  Governor  of  Bombay  used  to  go  in  state 
and  throw  a  golden  cocoanut  into  tho  sea  on  this  day.  In 
Hindustan  there  is  also  a  practice  among  the  Indian  Maho- 
metans of  breaking  a  cocoanut  to  ascertain  whether  a  pregnant 
woman  will  be  delivered  of  a  male  or  female  child ;  if  it  is 
empty  she  will  be  delivered  of  a  son,  if  not,  of  a  daughter : 
this  is  called  "  nariyal  torna.''  Breaking  a  cocoanut  against 
the  wall  of  a  person's  house  is  in  Western  India  an  indication 
of  enmity  to  the  inmates  of  the  house,  and  is  connected  with 
the  practice  of  smelling  the  heads  of  children  before  allowing 
them  to  leave  the  house.  The  utama  or  casting  away  of 
disease  or  misfortune  may  be  performed  by  carr3ring  a  cocoanut 
to  a  distance  from  tho  house  and  breaking  it. 
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Among  the  Hindus  the  most  important  function  of  this  nut  is 
at  marriages,  when  it  is  the  custom  to  place  the  tali  of  the  bride, 
which  the  parents  must  see  and  touch  in  token  of  their  appro- 
bation of  the  marriage,  in  the  half  of  a  broken  cocoanut.  Here 
the  tali  and  nut  represent  k  je\i  dea  efoux,  De  Oubematis 
relates  that  the  continuance  of  this  practice  among  their  con- 
yerts  greatly  exercised  the  patience  of  the  Jesuit  missionaries, 
and  that  the  matter  was  finally  settled  in  1704  by  a  decree 
of  the  Cardinal  de  Toumon  to  the  following  effect : —  '*  Fructus 
etiam  vulgo  dictus  Coco,  ex  cujms  fractione  prosperitatis  vel 
infortunii  auspicia  gentiles  temere  ducunt,  vel  omnino  a  Chris- 
tianorum  nuptiis  regiciatur,  vel  saltern,  si  ilium  comedere  velint 
non  publico  sed  secrete  et  extra  solemnitatem  apariatur  ab  iis 
qui,  evangelica  luce  edocti,  ab  hujusmodi  auspiciorum  delira- 
mento  sunt  alieni.''  In  the  coast  districts,  cocoanuts  and  sugar- 
cakes  (ndral,  batdsa)  are  lavishly  distributed  to  the  guests  on 
important  festive  occasions,  such  as  marriage,  the  phool  cere- 
m(Hiyonthe  event  of  the  first  menstruation  and  first  pregnancy, 
and  the  thread  ceremony ;  in  other  parts  of  India  their  place 
is  supplied  by  betel-nuts.  In  Europe  nuts  appear  to  have  been 
always  regarded  as  auspicious  and  symbolical  of  fertility  ;  the 
Romans  scattered  nuts  at  weddings ;  Virgil  says,  *'  Sparge, 
marite,  nuces,"  and  De  Gubematis  states  that  this  custom  still 
exists  in  several  parts  of  Southern  Europe  ;  in  Piedmont  there 
is  a  proverb  :  Pan  e  nus  vita  da  spm. 

The  economic  uses  to  which  the  cocoanut  tree  and  its  products 
are  put  in  the  East,  are  so  numerous,  and  have  so  often 
been  described,  that  we  will  not  attempt  to  recapitulate  them, 
but  refer  the  reader  to  the  Dictionary  of  the  Economic  Products 
of  India  (ii.,  415).  At  the  Colonial  and  Indian  Exhibition, 
Mr.  M.  C.  Pereira,  Head  Assistant  to  the  Government  Medical 
Storekeeper,  Bombay,  exhibited  a  collection  of  eighty-three 
articles  prepared  from  the  tree,  and  we  are  informed  that  he 
has  since  added  considerably  to  his  collection. 

Sanskrit  medical  writers  describe  the  tree  under  the  name 
of  Ndrikela  or  Narikera,  and  ^\q  it  many  synonyms,  such  as 
Tunga  "lofty,*'  Trina-rija  **king  of  grasses,"  Skandha-taru 
III.— 65 
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**  stem  tree/'  Dur-^roha  *'  difficult  of  ascent/'  Kdrcha-sekli- 
ara  "crowned  with  a  bunch  of  fruit,"  Dridha-phala  ** having 
hard  fruit,"  Rasa-phala  "having  juicy  fruit/'  Dridha-nira 
"having  strong  juice/*  &c.  The  tree  also  bears  the  name  of 
Langala  "  membrum  virile." 

Dutt  (Mat.  Med,  of  the  Hindus^  p.  247)  gives  the  following 
summary  of  the  medicinal  uses  of  the  cocoa  palm  mentioned  in 
Sanskrit  medical  works: — **The  water  of  the  unripe  fruit  is 
described  as  a  fine-flavoured,  cooling,  refrigerant  drink,  useful 
in  thirst,  fever,  and  urinary  disorders.     The  tender  pulp  of  the 
fruit  is  said  to  be  nourishing,  cooling,  and  diuretic.     The  pulp 
of  the  ripe  fruit  is  hard  and  indigestible,  but  is  used  medicinally 
in  the  preparation  called  Ndrikela-khanda.     The  terminal  bud 
of  the  tree  is  esteemed  as  a  nourishing,  strengthening,  and 
agreeable  vegetable.     The  root  of  the  tree  is  used  as  a  diuretic, 
and  also  in  uterine  diseases.     The  oil  is  said  to  promote  the 
growth   of  the  hair    and  to  prevent   it  from  turning   grey, 
and  is  much  used  by  native  women ;  in  Bengal  it  is  scented 
and  sold  under  the  name  of  Mith&ghasL    The  ashes  of    tlie 
leaves  are  used  in  medicine,  and  contain  much  potash.     The 
fresh  juice  of  the  tree  is  considered  refrigerant  and  diuretic ; 
when   fermented  it  constitutes   one   of  the  spirituous  liquors 
described  by  the  ancient  writers.     The   cleared  shell   of  the 
nut  is  burnt  in  the  fire,  and  when  thoroughly  ignited  covered 
up   in   a  stone   cup,   the   fluid  thus   obtained  is  rubefacient^ 
and  is  an   effectual  domestic    remedy   for  ringworm.      The 
ndrikela-khanda  already  mentioned  is  made  in  the  following 
manner: — Take  of  the  pounded  pulp  of  cocoanut  half  a  s^r,  fry 
it  in  eight  tolas  of  clarified  butter,  and  afterwards  boil  in  four 
s6rs  of  cocoanut  water  till  reduced  to  a  syrupy  consistence.     Now 
add  coriander,  long-pepper,  bamboo  manna,  cumin  and  nigella 
seeds,  cardamoms,  cinnamon  bark  and  leaves,  cyperus  root  and 
the  flowers  of  Meaua  ferrea,  one  tola  each  in  fine  powder,  and 
prepare  a  confection.     The  dose  is  two  to  four  tolas,  in  dyspep- 
sia and  consimiption. 

The    cocoa    palm    is  supposed  by  some  to    have  been  the 
Kovp*o</)^poK  ( bivhpQv )  of  Theophrastus  (H.  P.  iv.,  2,  7),  and  the 
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Cuci  of  Pliny  (13,19),  but  their  description  appears  to  agree 
better  with  the  Hyphmne  coriacea  or  Doom  palm  of  Egypt. 
The  Arabs  call  the  cocoanut  NSrjil,  and  the  Persians  Nargil, 
Bkdinj,  and  Rdnaj  ;  their  physicians  describe  it  as  hot  and  dry, 
nutritive  and  aphrodisiacal,  beneficial  to  those  suffering  from 
piles  ;  the  kemel^when  pt  has  been  kept  for  some  time  is  con- 
sidered to  be  anthelmintic.  They  remark  that  it  is  not  easily 
digested,  especially  when  old. 

European  physicians,  who  have  practised  in  India,  recommend 
the  water  contained  in  the  imripe  fruit  aa  a  cooling,  refrigerant 
drink,  useful  in  fever  and  urinary  disorders.  The  milky  fluid 
obtained  by  pulping  the  unripe  kernel  and  expressing  it  has- 
been  recommended  as  a  nutritive  diet  in  debility  and  cachexia; 
in  large  doses  it  is  aperient,  and  Mr.  Wood  has  suggested  its 
use  as  a  substitute  for  castor  oil.  {PharmacopoBia  of  India.) 
The  anthelmintic  properties  of  the  cocoanut  noticed  by  Maho- 
metan writers  have  been  confirmed  by  European  observers ;  the 
dose  is  the  rasped  kernel  of  a  single  nut,  followed  by  a  dose  of 
castor  oil.  Cocoanut  oil  has  been  recommended  as  a  substitute 
for  cod  liver  oil,  but  its  prolonged  use  is  said  to  induce  dis- 
turbance of  the  digestive  organs  and  diarrhoea ;  this  objection 
may  be  removed  by  using  the  olein  separated  from  the  solid 
fats,  as  is  done  by  the  natives  in  the  preparation  of  what 
they  call  mut/iel  or  hand  oil.  To  prepare  this  the  kernel 
of  the  fresh  nuts  is  pulped  and  strained  and  the  oil 
separated  from  the  milky  fluid  by  heating  it;  a  preparation 
of  the  same  kind  is  now  known  in  Europe  as  coeo-olein, 
Cocoanut  oil  is  not  suitable  as  a  vehicle  for  liniments,  but 
the  soap  prepared  from  it,  and  known  as  marine  soap,  may 
be  used  in  plaster-making  and  in  the  preparation  of  soap 
liniment ;  it  is  freely  soluble  in  spirit.  A  purified  cocoanut 
oil  has  of  late  years  been  introduced  in  Germany  as  a 
substitute  for  lard  ;  it  has  been  recommended  to  pharmacists 
as  less  liable  to  rancidity  than  lard.  The  saccharine  juice 
obtained  by  cutting  the  spathe  of  the  cocoa  palm,  when 
fermented  and  distilled,  yields  a  clean  spirit  suitable  for 
pharmaceutical  purposes. 
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Description.— The  cocoa  palm,  which  has  now  been 
introduced  into  all  tropical  countries,  grows  to  a  height  of  70 
or  80  feet,  and  has  at  the  apex  a  tuft  of  leaves  which  are 
twelve  feet  or  more  in  length  and  have  numerous  narrow  rigid 
leaflets.  The  spathe,  from  which  toddy  is  obtained,  when  un- 
disturbed produces  numerous  yellowish-white  flowers  succeeded 
by  the  fruit,  only  a  small  proportion  of  which  come  to  maturity 
in  about  twelve  months  from  the  time  of  flowering.  The  imma- 
ture fruit  contains  a  clear  sweet  fluid,  which  gradually  dries  up 
as  the  nut  ripens.  The  kernel  which  Unes  the  interior  of  the  shell, 
after  the  nuts  have  been  kept  for  some  time,  dries  up  and  sepa- 
rates from  it,  and  is  then  called  khopra ;  from  it  is  obtained  by  hot 
pressure  or  by  boiling  in  water  the  cocoanut  oil  of  commerce, 
which  has  a  mild,  bland  taste,  a  pale  yellow  colour,  and  peculiar 
odour.  In  hot  climates  it  remains  fluid,  but  when  exposed  to 
cold,  it  becomes  of  a  butyraceous  consistence  and  white  colour. 
Its  melting  point  varies  between  22^  and  SO^C ;  the  cold 
pressed  oil  melts  at  20°C.  or  less ;  the  fused,  thin,  transparent 
yellowish  oil  congeals  between  18*^  and  12*^C.  After  having 
been  heated  it  remains  liquid  for  several  days.  The  oil  i& 
readily  saponified  at  a  low  temperature,  the  soap  being  white, 
hard,  and  capable  of  uniting  with  much  water. 

Chemical  composition. — Fresh  cocoanut  kernel  contains  water 
46*64,  nitrogenous  substances  5*49,  fat  35*93,  non-nitrogenous 
extract  8*06,  lignin  291,  ash  0-97  per  cent.,  and  when  dried 
yields  nitrogen  1*65  and  nitrogen  free  extract  67*33  per  cent. 
(Kcinig  in  Hammerbacher  Landw,  Versuchssk.  Bd.  13,  s.  243.) 
Palm  sugar  examined  by  P.  Horsin  Deon  (1879*)  yielded  water 
1*86,  cane  sugar  87*97,  inverted  sugar  9*65,  other  substances 
0*50  per  cent.,  and  when  dried  89*64  per  cent,  of  cane  sugar. 
The  other  organic  substances  consisted  of  1'71  per  cent,  reduci- 
ble sugar,  4*88  gum,  and  3*06  mannite  and  fat.  {Konig, 
Nahrungs-mitielU) 

The  milk  of  ripe  and  imripe  cocoanuts  has  been  analysed  by 
L.  L.  van  Slyke.  The  weight  of  milk  from  unripe  nuts  varied 
from  230*5  to  383*7  grams,  and  in  a  ripe  nut  only  109*6  grams. 
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The  compoaition  of  the  unripe  milk  is  an  average  of  six 

analyses : — 

Milk  of  unripe  nuts.  Milk  of  ripe  nuts* 

Water  at  60°  95-00  91-23 

Ash  -617  106 

Glucose 3-973  trace. 

Cane  sugar    trace.  4*42 

Proteids   -133  '291 

Fat   -119  -145 

{Joum.  Chem.  8oc,,  June,  1891.) 

According  to  Hammerbacher^  the  fresh  milk  has  the  follow. 
ing  composition : — 

Water 9150  per  cent. 

Albuminoids  *46      „ 

Fat 07      „ 

Nitrogen  free  extractive    6*78      „ 

Ash 119      „ 

The  milk  had  a  sp.  gr.  of  1  '0442.  No  fatty  acids  were  present, 
except,  perhaps,  propionic. 

For  the  composition  of  cocoanut  pearls,  the  reader  is  referred 
to  Nature  for  1888. 

Cocoanut  oil  has  a  peculiar  and  highly  complex  chemical 
composition.  It  is  largely  composed  of  the  glyceride  of  lauric 
acid,  C**H'*0*,  and  contains  even  lower  homologues  (e.g.  capric, 
caprylic,  caproic)  capable  of  distillation  in  a  current  of  open 
steam,  and  to  some  extent  soluble  in  water ;  but  the  glycerides 
of  myristic,  palmitic,  and  stearic  acids  are  also  present  in 
notable  proportion.  On  the  other  hand,  the  low  iodine  absorp- 
tion shows  that  comparatively  little  olein  or  its  homologues  can 
be  present.     (Allen.) 

Commerce. — In  1880-81  the  foreign  exports  of  cocoanut  oil 
amounted  to  1,888,122  gallons,  valued  at  Rs.  20,90,797,  Madras 
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alone  having  shipped  to  foreign  countries  1,690,520  gallons, 
and  sent  in  addition  to  other  Indian  ports  1,493,756  gallons. 
In  1886-87  the  exports  were  1,099,864  gallons,  valued  at 
Us.  13,24,5899  and  the  imports  556,562  gallons,  valued  at 
Rs.  7,54,515.  The  bulk  of  the  exports  (t;t2;.,689,087  gallons)  went 
to  the  United  Kingdom.  The  imports  were  mainly  from  Ceylon 
(438,144  gallons),  Bengal  taking  by  far  the  largest  proportion 
{viz.f  350,437  gallons).  If  to  these  facts  an  abstract  of  the 
coasting  traffic  be  added,  some  idea  of  the  present  position  of 
the  cocoanut  oil  trade  may  be  had.  The  imports  coastwise 
were  in  1888,  167,486  gallons,  valued  at  Rs.  2,05,60,067  ;  the 
exports  were  1,942,829  gallons,  valued  at  Rs.  20,74,  455.  Of 
the  imports,  Bombay  received  794,577,  Burma  338,056,  Bengal 
131,463  gallons,  and  these  quantities  were  almost  entirely 
obtained  from  Madras.  Cochin  sent  to  Bombay  15,789  gal- 
lons, and  to  Madras  13,188  gallons.  The  other  it^ns  to  make 
up  the  total  coastwise  imports  were  unimportant.  Local  prf>- 
duction  added  to  these  imports  would  constitute  the  supply  from 
which  the  exports  could  be  made,  and  in  the  case  of  Madras  it  is 
noteworthy  that  that  Presidency  imported  practically  no 
cocoanut  oil,  so  that  her  exports  to  foreign  countries  and  to 
other  Indian  ports  were  drawn  exclusively  from  local  suj^lies. 
With  the  exception  of  the  small  amounts  obtained  from 
Cochin,  Bombay,  &c.,  and  some  6,000  gallons  from  Ceylon  and 
other  foreign  coimtries,  Madras  imported  no  cocoanut  oil.  But 
she  exported  1,754,701  gallons,  of  which  1,008,621  went  to 
Bombay,  273,347  to  Burma,  191,413  to  Travancore,  and 
155,202  gallons  to  Bengal.  But  Bengal  exported  coastwise 
8,648  and  Bombay  3,454  gallons.  The  Bengal  exports  went  to 
Burma,  and  the  Bombay  to  Sind,  Madras,  Goa,  Kattywar,  &c. 
Adding  the  foreign  exports  to  the  coastwise  exports  and  deduct- 
ing total  of  the  imports,  we  learn  that  Madras  exported  in 
1888,  3,425,221  gallons — an  amount  which  may  be  viewed  as 
the  surplus  over  local  consumption.  Turning  to  Bengal  and 
Bombay,  a  very  different  state  of  affairs  is  foimd  to  prevail — the 
imports  exceed  the  exports,  in  Bengal  by  313,009  gallons,  and 
in  Bombay  by   1,125,572   gallons.     An    enormous    trade  in 
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cocoanut  oil  is  done  in  Cochin^  as  will  be  seen  from  the  exports 
for  six  years  : — 

Europe.    India,  Burma,  &c.     Total  Tons. 
1884-85  6,613  6,066  12,679 

1885-86 3,494  7,237  10,731 

1886-87  4,967  5,382  10,349 

1887-88  6,300  6,048  12,348 

1888-89  6,193  7,775  13,968 

1889-90  4,048  8,264  12,312 

A  very  imperfect  idea  of  the  supply  and  demand  for  this 
oil  would,  however,  be  conveyed,  were  we  to  omit  to  examine 
the  trade  in  dried  kernel,  the  substance  from  which  the  oil 
is  expressed.  This  is  largely  exported  to  foreign  countries 
and  sent  from  one  province  of  India  to  another.  In  1886-87 
the  imports  were  125,222  cwts.,  valued  at  Rs,  11,76,799, 
and  the  exports  9,337  cwts.,  valued  at  Rs.  79,836.  The 
imports  come  chiefly  from  Ceylon  and  the  Straits  Settle- 
ments, and  are  almost  exclusively  delivered  in  Bengal  and 
Bombay.  The  exports  go  mainly  from  Madras,  the  greater 
part  to  Portugal,  Persia,  Russia,  and  Arabia,  each  receiving 
from  300  to  500  cwts.  Of  the  imports  by  far  the  larger  por- 
tion was  received  in  Bombay. 

BorassUS  flabelliformis,  Linn,  Rheede,  Sort,  Mai.  I., 
it.  9,  10,  is  the  Palmyra  pabn  of  the  English,  and  the  Roudier 
a  ^ventails  of  the  French.  In  Sanskrit  it  is  called  T&Ia,  and 
in  the  vernaculars  Til,  Tdd,  Tdr,  and  Panai-maram.  The 
properties  of  the  various  parts  of  this  noble  palm  are  described 
in  detail  in  Sanskrit  medical  works.  The  root  is  considered  to 
be  cooling  and  restorative  ;  the  saccharine  juice  obtained  from 
the  spathe  cooling  and  diuretic  when  fresh,  but  intoxicating 
when  fermented ;  the  pulp  of  the  ripe  fruit  heavy  and  indiges- 
tible; the  gelatinous  contents  of  the  unripe  seeds  refreshing 
and  cooling ;  the  embryo  of  the  germinating  seed,  and  the 
terminal  bud  of  the  tree,  are  used  as  vegetables,  and  are  con- 
sidered to  be  cooling,  nutritive,  and  diuretic ;  the  ash  of  the 
spathe  is  given  as  a  remedy  for  enlarged  spleen. 
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The  spirit  distilled  from  the  juice  of  this  palm  is  similar  to 
that  obtained  from  the  cocoa  palm. 

The  fine,  brown,  silky  substance  on  the  young  petioles  of  the 
leaves  of  this  and  other  palms  is  used  as  a  styptic. 

B.  flabelliformia  yields  an  insoluble  gum,  like  tragacanth, 
but  of  a  darker  colour. 

For  an  account  of  the  economic  uses  of  this  palm,  the  reader 
is  referred  to  the  Diet.  Econ.  Prod.  India,  i.,  p.  495. 

Phoenix  sylvestris,  Roxb.,  Eheede,Hort  Mai.  Hi.,  U.  22 
to  25,  Kharjura  {Sam.)^  Kajdr  (Hind.,  Beng.),  Sendl  {Mar.\ 
Ishan-chedi  [Tam.)^  also  yields  a  juice,  from  which  spirit  is 
obtained.  The  fruit  called  Khurik  pounded  and  mixed  with 
almonds.  Quince  seeds,  Pistachio  nuts,  spices  and  sugar  forms 
a  Paushtik,  or  restorative  remedy  much  in  vogue.  A  paste 
formed  of  ike  seeds  and  the  root  of  Achyranthes  aspera  is  eaten 
with  betel  leaves  as  a  remedy  for  ague. 

The  juice  of  this  palm  is  obtained  by  tapping  the  trunk. 

LODOICEA  SEYCHELLARUM,  Labill 

Fig.— Bot.  Mag.,  2734-5-6-7-8.  Sea  Cocoanut  (Eng.), 
Coco-de-mer  (Fr,). 

Hab. — Seychelles. 

Vernacular. — Darya-ka-n&riyal  (Hind.),  Kadat-rengay 
{Tarn.),  Samudrapu-tenkaya  (7%J.),Katal-tenna  ( JfoZ.),  Darya- 
nu-ndriyal  (Ouz,),  Jahari-n^ral  (Mar.). 

History,  Uses,  &C. — Prior  to  the  discovery  of  the 
Seychelles  Islands  in  1743,  the  large  and  peculiar-shaped  nut 
of  this  palm,  found  floating  in  the  Indian  Ocean,  was  an  object 
of  curiosity  which  gave  rise  to  many  fabulous  tales  ;  it  was 
called  Sea  Cocoanut  and  Coco-de-mer  by  Europeans,  Narjfl- 
bahri  by  the  Arabs,  Narjfl-i-daryai  by  the  Persians,  and 
important  medicinal  virtues  were  attributed  to  it.  It  is  now 
no  longer  valued  by  Europeans,  but  is  still  in  great  repute 
among  the  Arabs  and  Indians  as  a  tonic,  preservative,  and 
alexipharmic. 
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Rumphius  gives  a  long  accouut  of  this  palm  under  the  name 
of  Goeos  Ma/diclcns,  The  kernel  is  used  in  India  in  con- 
junction with  lignum  coiubrinum  as  a  tonic,  and  a  paste  made 
of  it  in  conjunction  with  the  powdered  horns  of  the  Sambhar 
deer  and  the  seeds  of  8trt/chno8  Nux-vomica  is  applied  to 
enlarged  glands. 

Description. — Thomas  Moore,  in  the. Treasury  of  Botani/, 
says:  "This  magnificent  palm,  which  is  found  only  in    two 
small  islands,  Praslin  and  Curieuse,  belonging  to  the  Seychelles 
group,  requires  a  great  length  of  time  to  arrive  at  maturity. 
The  shortest  period  before  it  puts  forth  its  flower-buds  is  thirty 
years,  and  a  hundred  years  elapse  before  it  attains    its    full 
growth.     From  the  age  of   15  to  25  years  it  is  in  its  greatest 
beauty,  the  leaves  at  this  period  being  much  longer  than  they 
are  subsequently.     The  stem  grows  quite  upright,  straight  as 
an    iron    pillar,    and    in  the  male  trees  frequently  attains  a 
hundred  feet  in  height,   the  females  being  shorter.     At  the 
age  of  thirty,  it  first  puts  forth  its  blossoms,  the  males  forming 
enormous  catkins  about  three  feet  in  length  and  three  inches 
in  diameter,  while  the  females  are  set  upon  a  strong  zigzag 
stalk,  from  which  hang  four  or  five,  or  sometimes  as  many  as 
eleven  nuts,  averaging  about  40  lbs.  weight  each.     From  the 
time    of    flowering    to  the  maturation  of  the  fruit,  a  period 
of  nearly  ten  years  elapses,  the  full  size,  however,  being  attained 
in    about  four  years,  at  which  time  it  is  soft  and  full  of  a 
semi-transparent    jelly-like  substance.     The  apparently  pecu- 
liar formation  of  the  root  portion  of  this  tree  attracted  much 
attention  a  few  years  since,  but  upon  comparison  with  other 
palms  it  seems  to  be  explained  as  an  extraordinary  development 
of  a  common  system.     The  base  of  the  stem  is  rounded  and 
fits    into  a  natural  bowl  or  socket,    which    is    pierced  with 
hundreds  of  small  oval  holes  about  the  size  of  a  thimble,  with 
hollow  tubes  corresponding    on  the  outside,    through  which 
the  roots  penetrate  the  ground  on  all  sides,  never,  however, 
becoming  attached  to  the  bowl,  their  partial  elasticity  affording 
an  almost  imperceptible  but  very  necessary  'play'  to  the  parent 
stem  when  struggling  against  the  force  of  violent  gales.     This 
III.— 66 
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bowl  is  of  the  same  substance  as  the  shell  of  the  nut,  only  much 
thicker;  it  rots  very  slowly,  for  it  has  been  found  quite  perfect 
and  entire  in  every  respect  sixty  years  after  the  tree  has  been 
cut  down.*'  The  fruits  are  covered  externally  with  a  thick 
fibrous  husk,  and  contain  usually  one,  but  sometimes  two  or 
even  three  immense  nuts  with  hard  thick  black  shells,  each 
being  divided  half-way  down  into  two  lobes.  The  kernel  is 
from  three-quarters  to  one  inch  thick,  and  very  hard  and  white, 
having  much  the  consistence  of  vegetable  ivory:  it  has  no  odour 
or  taste ;  when  soaked  in  water  it  softens  a  little^  and  can  be 
split  into  thin  fibrous  bundles. 

Microscopic  structure.'^The  kernel  is  composed  of  spindle- 
shaped  cells  having  a  central  cavity,  from  which  club-shaped 
canals  extend  to  the  cell- wall,  where  they  are  opposed  to  simi- 
lar canals  belonging  to  a  neighbouring  cell. 

Commerce, — The  nuts  are  an  article  of  export  from  the 
Seychelles;  hundreds  of  them  may  be  seen  at  Port  Victoria, 
Mah^,  whither  they  are  brought  from  the  island  of  Fraslin. 
Value  in  Bombay,  Re.  1^  per  lb.  for  the  dry  kernel. 

Entire  nuts  fetch  from  Be.  1  to  Rs.  2  each,  according  to 
their  size. 

ARECA  CATECHU,  Linn. 

Fig.— Moxb.  Cor.  PL  t.,  t.  76;  Bentl.  and.  Trim.,  t.  276. 
Areca  palm  (Eng.)^  Arec  cultiv^  {Er.). 

Hab.— Cochin-China,  Malay  Peninsula  and  Islands.  Cul- 
tivated throughout  tropical  India.     The  seed. 

Vernacular. — Supdri  [Eimd.,  Beng.,  Guz.y  Mar.),  Kamuga, 
Pikku  (ram.),  P6ka-vakka,  Vakka  (Tel\,  Adike  {Can.),  Adaka 
{Mai). 

History,  Uses,  &C. — The  betel -nut,  in  Sanskrit  Guvaka, 
Puga,  and  Eramuka,  is  a  masticatory  of  great  antiquity  in  the 
East.  In  the  PancJtadandachattraprabandha,  Devadamani,  *'  she 
who  compels  the  gods,''  goes  to  the  court  of  king  VikramSditya 
to  play  with   him,  dressed  in  a  sky-blue  robe,  having  in  her 
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hand  and  in  her  nu)uth  a  betel-nut  wrapped  in  a  leaf  of  the 
ialpa,  one  of  the  trees  of  Indra^s  paradise,  a  fabulous  tree, 
granting  all  desires.  The  betel-nut  is  symbolical  of  festivity, 
and  is  a  phallic  emblem^  Vincenzo  Maria  da  Santa  Caterina 
in  his  Viaggio  alle  Indie  Orientale  says: — **The  Hindus  adorn 
their  idols  with  the  nuts ;  if  a  woman  wears  them  in  her  hair  or 
on  her  neck  it  is  a  sign  that  she  is  public/'  The  nuts  are  dis- 
tributed along  with  sugar  cakes  at  marriages  (see  cocoa-nut)  ; 
when  wrapped  in  the  leaves  of  the  Piper  Beile  or  pin,  along 
with  lime  and  spices,  they  form  the  hira  or  vira^  which  is  so 
much  used  by  the  natives  ef  all  parts  of  India,  and  is  commonly 
presented  by  one  to  another  in  token  of  civility  or  affection. 
They  are  also  given  in  confirmation  of  a  pledge,  promise,  or 
betrothal,  and  among  the  Rajpoots  are  sometimes  exchanged  as  a 
challenge:  thus  the  expression  bira  nth&na  signifies  ''to  take  up 
the  gauntlet,"  or  take  upon  oneself  any  enterprise ;  bira  ddlna, 
"to  propose  a  premium,'*  for  the  performance  of  a  task:  the 
phrase  originated  in  a  custom  that  prevailed  of  throwing  a  bira 
into  the  midst  of  an  assembly,  in  token  of  an  invitation  to  un- 
dertake some  difficult  affair ;  for  instance,  in  the  first  story  of 
the  "  VetalapanchavinshaU/*  the  king,  when  he  sends  the 
courtesan  to  seduce  the  penitent  who  wa&  suspended  from  a  tree 
nourishing  himself  with  smoke,  gives  her  a  bira.  Bira  dena 
signifies  "to  dismiss  '*  either  in  a  courteous  sense  or  otherwise. 
A  bira  is  sometimes  the  cover  of  a  bribe,  and  a  bira  of  seven 
leaves  {sat  pdn  ha  bira)  is  sent  by  the  father  of  the  bride  to  the 
bridegroom  as  a  sign  of  betrothal*  At  marriages  the  bride  or 
bridegroom  {daces  a  viri  or  cigarette-shaped  vira  between  the 
teeth,  for  the  other  party  to  partake  of  by  biting  off  the  pro- 
jecting half ;  one  of  the  tricks  played  on  such  occasions  is  to 
conceal  a  small  piece  of  stick  in  this  virif  so  that  Hb^  biting  it 
in  two  is  not  an  easy  matter.  The  nut  is  also  a  constant  offer- 
ing to  the  gods  at  Hindoo  temples,  and  on  grand  occasions  the 
bira  is  covered  with  gold  or  silver  leaf. 

The  betel-nut  is  mentioned  in  Chinese  works  written  before 
the  Christian  era  imder  the  name  of  Pin-lang^  by  some  sup- 
posed to  be  a  corruption  of  the   Malay  name    Pinang ;    but 
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Bretachneider  states  {Chinese  Recorder,  1871),  on  the  atttliorit}r 
of  the  Nang  Fang  Tbclo  mu  chang,  a  work  written  in  the  4& 
century,  that  the  word  is  derived  from  Pin  "  a  guest/'  ii 
allusion  to  the  custom  of  presenting  the  nuts  to  guests  which  had 
been  introduced  into  China  from  India. 

Early  Arabian  writers  mention  the  Ftffal  as  the  fruit  of  a 
certain  palm^  not  of  Arabia,  hard  as  though  it  were  wood. 
Their  physicians  describe  it  as  good  for  hot  and  gross  humors 
prepared  as  a  liniment ;  and  for  inflammation  of  the  eyes  as  a 
coUyrium;  and  of  great  efficacy  for  drying  up  the  semitial 
fluid,  and  as  a  digestive.  Fdfal  is  a  corruption  of  the  Peraiaii 
Pdpaly  a  word  probably  cognate  with  the  Sanskrit  Kuvara 
"astringent,''  but  said  by  some  to  be  derived  from  the  Hindi 
Kubar  (fW)  «' humpbacked." 

Though  the  betel-nut  must  have  been  known  to  the  Greeks 
who  visited  India,  it  does  not  appear  to  have  been  noticed  by 
any  of  their  historians  or  medical  writers ;  Desfontaines,  how- 
ever, suggests  that  it  may  have  been  the  Hestiatoris  or 
Protortiedia  of  Pliny  (24,  102),  so  called  from  its  promotion  d 
gaiety  and  good  fellowship  at  carousals. 

Hindu  medical  writers  describe  the  unripe  nuts  as  laxative 
and  carminative,  the  fresh  nuts  as  intoxicating  and  productive 
of  giddiness ;  when  dried,  they  are  said  to  sweeten  the  breath, 
strengthen  the  gums,  remove  bad  tastes  from  the  mouth,  and 
produce  a  stimulant  or  exhilarant  effect  on  the  system.  Their 
use  is  recommended  in  urinary  disorders  and  as  an  aphrodisiac; 
for  the  latter  purpose  a  confection  is  made  by  boiling  the  nut« 
in  milk  and  adding  a  number  of  aromatic  and  stimulant 
substances ;  sometimes  Datura  seeds  and  the  leaves  of  Cannabis 
indica  are  added  to  this  confection,  when  it  is  called  Kc^meirvara 
modaka.  Unripe  betel-nuts  which  have  been  boiled  are  known 
as  red  betel,  or  chikni  aupari,  and  an  extract  which  is  obtained 
from  the  water  in  which  they  have  been  boiled  is  often  given 
to  women  along  with  powdered  red  betel  and  other  spices  after 
confinement  as  a  gentle  stimulant.  In  Western  India  this 
preparation  is  known  as  sufiri  che  'phul.  The  fact  that  the  use 
of  fresh  betel-nut^  gives  rise  to  a  sensation  of  strangling  and 
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giddiness  is  well  known  in  the  East,  and  it  has  also  been 
observed  that  the  nuts  of  certain  trees  in  most  betel  planta- 
tions retain  their  poisonous  properties  when  dried.  These  trees 
cannot  be  distinguished  from  the  others,  so  that  not  unfrequently 
accidents  happen  from  their  nuts  becoming  mixed  with  the 
produce  of  the  plantation  before  their  presence  has  been 
detected.  The  poisonous  properties  are  destroyed  by  heat,  and 
consequently  many  people  only  use  the  cooked  or  red  betel- 
nuts  of  commerce  to  avoid  the  possibility  of  accident.  The 
only  account  of  these  poisonous  nuts  in  European  works 
appears  to  be  that  of  Kumphius,  which  agrees  in  every  respect 
with  the  particulars  related  by  betel  farmers  whom  we  have 
questioned  upon 'this  subject;  it  is  as  follows: — ''Plurimaa 
etiam  recentes  sunt  nuces,  quse  qualitatem  banc  habent, 
quod  manducantes  inebrient,  ac  vertiginosos  reddunt  uti  Taba- 
cum  illos  afficity  qui  ipsi  not  sunt  adsueti ;  idem  quoque,  prsBS- 
tant  vetustiores  Pinanga  nuces^  quss  novitianos  adeo 
pectore  oppresses,  et  auxios  reddunt^  ut  strangulari  videantur. 
Quae  proprie  Pinanga^mabok  sen  Pinanga  inebrians  vocatur^ 
atque  hce  piurimum  in  tertia,  sen  nigra  specie  inveniuntur, 
(quse  a  quibusdam  pro  di versa  habentur  specie)  atque  has 
dignoscuntur,  si  recentes  transcissse  in  media  cavitate  rubentes 
sint.  Observavi  vero  neutiquam  diversam  hanc  esse  speciemy 
sed  varietatem  atque  degenerationem  duarum  memoratarum 
Bpecierum»  quae  hinc  inde  in  arboribus  reperiuntur^  quamvis 
etiam  arbores  occurant,  quanmi  cunctas  nuces  hanc  habent 
malignitatem,  ao  praesertim  tertian  speciei.*'  Bimiphius  adds 
that  when  these  nuts  have  been  eaten  by  mistake,  salt  or 
lime  juice,  or  acid  pickles  are  the  best  remedies.  The  above 
facts  seem  to  indicate  the  return  of  a  few  plants  to  an  original 
wild  form  now  extinct,  especially  as  the  fresh  nuts  of  the  best 
trees  produce  similar  effects  in  a  less  degree. 

In  Europe  betel^nuts  have  been  used  as  an  anthelmintic  for 
tape-worm  and  as  an  astringent,  and  in  veterinary  practice 
their  reputation  as  a  vermifuge  is  well  established. 

Up  to  1889  it  was  not  known  to  which  of  its  constituents 
the  areca  nut  owed  its  extensive  use  in  the  East  as  a  masticatory 
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Bombelon  (Phai-m    Joum.     [3],   xvi.,   888)  was  the  first  to 
announce    that    it  contained    a  liquid    volatile  alkaloid,  tbe 
properties    and   composition  of   which,   however,  he  did  not 
describe.    As    it   seemed    probable   that   the   physiologically 
active  constituent  was  to  be  looked  for  in  this  alkdoid,  Herr 
Jahns  was  induced  to  investigate  the  subject    more    eloady 
(Beriehte,  xxi.,  3404),    From  his  investigation  it  is  clear  that 
an  alkaloid  arecoline  is  the  most  active  constituent  of  the  nut. 
Its    physiological  action  has  been  studied  by  Dr.  Maum^  oi 
Gottingen  {Pharm.  Zeit.,  Feb.  9,  1889,  p.  97),  who  used  for 
this    purpose    the   hydrobromide  and    the    hydrochloride,  d 
which    subcutaneous  or  intravenous  injections  were  made,  or 
sometimes  the  solution  was  applied  to   the  conjunctiva.    It 
was  found  that  full-grown  rabbits  died  within  a  few  minutes 
after  the  subcutaneous  injection  of  25  to  50  milligrams,  bat 
recovered   after  10  milligrams.     Cats    suceumbed    otter   the 
administration  similarly  of  10  to  20  milligrams,  only  the  course 
of  the  poisoning  was  somewhat  more  prolonged.     Dogs,  even 
small    animals    of    d    to  6  kilograms  body-weight,  although 
strongly  poisoned  by  the  subcutaneous  injection^  of  50  to  55 
milligrams,  were  not  always  lulled. 

The  symptoms  of  poisoning  which  were  observed  corre* 
sponded  in  many  respects  with  those  seen  by  Schmiedeberg  ia 
his  investigation  of  muscarine,  and  further^  when  lethal  doses 
were  not  used,  they  could  be  neutralized  by  means  of  atropine 
sulphate ;  eventually,  however,  they  presented  characteristic 
differences.  The  most  dangerous  action  of  arecoline  consisti 
in  the  slowing  of  the  heart's  action  by  small  doses,  or  even  its 
stoppage,  just  as  takes  place  with  muscarine;  but  the  latter 
works  in  smaller  doses,  and  it  is  only  after  somewhat  larger 
doses  of  arecoline  that  the  ventricle  of  the  frog  stops  in  diastole, 
or  is  so  influenced  that  it  is  not  emptied,  and  only  after  long 
intervals  makes  a  weak  undulatory  muscular  contraction. 
Subsequent  injection  of  atropine  removes  this  action  upon  the 
heart.  Simultaneously  with  the  heart's  action  the  respiration 
is  also  affected.  Small  doses  cause  a  considerable  increase  in 
the  number  of  inspirations ;  larger  doses  cause  a  slower  action 
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with  intensified  expiration  ;  and  very  large  doses  rapidly  stop 
the  breathing,  especially  in  cats.  After  introvenous  injection 
of  a  lethal  dose  the  respiration  usually  ceases  before  the  action 
of  the  heart. 

The  subcutaneous  injection  of  50  to  70  milligrams  of 
arecoline  salts  into  dogs  of  4  to  5  kilograms  body-weight, 
besides  strong  irritation  of  the  heart,  gives  rise  to  tetanic 
crampsy  which  quickly  give  place  to  a  partial  paralysis. 

As  a  rule,  however^  the  animals  overcome  the  effects  of  such 
doses,  the  heart  resuming  its  action  completely  as  the  effects 
pass  off,  but  it  becomes  again  affected  through  vomiting  and 
liquid  evacuations  in  which  sometimes  also  worms  are  brought 
away.  An  increased  peristaltic  action  of  the  bowels  is,  how- 
ever, provoked  in  rabbits^  dogs,  and  cats  by  much  smaller 
doses. 

Intense  poisoning  of  dogs,  rabbits,  and  cats  with  arecoline 
may  also  be  accompanied  with  so  strong  a  contraction  of  the 
pupils  of  both  eyes,  that  in  dogs  and  rabbits  they  do  not  show 
larger  than  the  head  of  a  good-sized  pin,  whilst  in  cats  they 
are  reduced  to  a  mere  streak.  Instillation  of  arecoline  solution 
in  an  eye  gives  rise  also  to  a  strong  one-sided  narrowing  of  the 
pupil,  but  the  quantity  required  is  so  large  that  the  production 
of  myosis  in  one  eye  may  induce  a  flow  of  saliva  in  rabbits, 
and  affect  the  heart  and  respiration  in  cats.  For  this  reason 
the  action  of  arecoline  upon  the  human  iris  has  not  yet  been 
tested. 

It  is  in  accord  with  observations  made  during  the  experi- 
ments on  animals  that  the  organism  may  become  gradually 
tolerant  to  the  poison  of  areca  nut,  as  in  the  case  of  tobacco.  In 
the  opinion  of  Dr,  Maum^,  the  physiological  experiments 
indicate  that  the  nut  may  prove  a  valuable  article  of  the  Materia 
Medica,  since  there  can  be  no  doubt  that  arecoline  hydro- 
bromide  is  capable  of  being  utilized  therapeutically  on  account 
of  its  effect  on  the  peristaltic  action  of  the  bowels  and  also 
in  suitable  combination  as  a  cardiac  remedy.  Of  the  other 
alkaloids  which  have  been  separated  from  areca  nut,   choline 
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is  a  natural  constituent  of  the  brain-substance,  and  areedine 
comes  near  to  the  trigonelline  of  faanugreek.  {Phamt.  JauT%,t 
Feb.  23,  1889.) 

Description — The  betel- nut  has  the  shape  of  a  very 
short,  rounded  cone,  scarcely  an  inch  in  height ;  it  is  depressed 
at  the  centre  of  the  base.  The  testa,  which  seems  to  be  par- 
tially adherent  to  the  endocarp,  is  obscurely  defined,  and 
inseparable  from  the  nucleus.  Its  surface  is  marked  with  a 
network  of  veins,  running  chiefly  from  the  hilum ;  these  veins 
extend  into  the  white  albumen,  giving  the  seed  a  strong  resem- 
blance to  a  nutmeg.  The  small  conical  embryo  is  situated  at 
the  base.  The  ripe  nut  is  feebly  astringent.  Caustic  lye  turns 
the  brown  portion  red. 

Chemical  composition, — The  nut  contains  about  15  per  cent, 
of  tannin  substance^  and  14  per  cent,  of  fat,  colouring  matter, 
&c.  (Pharinacographia.)  In  the  preparation  of  the  bases 
Herr  Jahns  adopted  two  methods,  which  gave  equally  good 
results.  According  to  one,  the  powdered  seeds  were  exhausted 
three  times  with  cold  water,  to  which  strong  sulphuric  acid  had 
been  added  in  the  proportion  of  two  grams  to  each  kilogram  of 
the  seeds;  the  pressed  and  filtered  extracts  were  evaporated  to 
about  the  weight  of  the  raw  material  used,  and  after  cooling  and 
again  filtering  precipitated  with  potassium-bismuth  iodide  and 
sulphuric  acid.  An  excess  of  the  precipitant  had  to  be  avoided, 
since  it  exercises  a  solvent  action  on  the  separated  double  salt. 
The  red  crystalline  precipitate  was  after  some  days  filtered  out, 
washed  and  decomposed  by  boiling  with  barium  carbonate  and 
water ;  the  alkaloids  went  completely  into  solution,  whilst 
bismuth  oxjriodide,  colouring  matter,  &c.,  remained  undis- 
solved. After  filtration  the  alkaloidal  solution  was  evaporated 
to  a  small  volume,  treated  with  sufficient  caustic  baryta,  and 
shaken  repeatedly  with  ether,  which  removed  a  base  that  has 
been  named  "arecoline,''  on  accoimt  of  its  oil-like  character. 
The  residual  liquid,  which,  beside  alkaloidal  hydriodides,  con- 
tained some  barium  iodide,  was  neutralized  with  sulphuric  acid, 
and  the  alkaloids  were  set  free  by  treatment  successively  with 


Digitized  by  LjOOQ IC 


PALMJE.  529 

silver  sulphate,  caustic  baryta  and  carbonic  acid.  The  solution 
of  the  pure  alkaloids  was  evaporated  to  dryness  and  the  residue 
exhausted  with  cold  absolute  alcohol  (or  chloroform).  •'Are- 
caine ''  remained  undissolved,  whilst  a  third  alkaloid,  together 
with  colouring  matter,  &c.,  went  into  solution,  and  upon 
evaporation  of  the  alcohol  remained  as  an  amorphous  mass. 

According  to  the  second  method,  the  powdered  areca  nuts 
were  exhausted  cold  with  milk  of  lime,  the  filtered  extracts 
neutraliised  with  sulphuric  acid  and  evaporated  to  a  syrupy 
consistence.  By  dissolving  in  a  little  water  and  filtering,  the 
gypsum  and  separated  colouring  matter  were  removed;  the 
solution  was  then  again  concentrated,  made  alkaline,  and  the 
arecoline  shaken  out  with  ether.  The  other  bases  were  then 
precipitated  as  before  with  potassium-bismoth  iodide  and 
sulphuric  acid. 

The  yield  of  arecoline  amounted  to  0*07,  or  at  most  01  per 
cent.,  that  of  arecaine  to  0*1  per  cent.,  and  that  of  arecaidine  to 
01  per  cent. 

Arecoline,  C^H**NO^,  was  withdrawn  from  the  ether  solu- 
tion obtained  as  described  by  shaking  it  with  acidulated  water, 
the  neutralized  liquid  evaporated  to  a  small  volume,  and  after 
adding  sufficient  potash  solution  again  shaken  out  with  ether. 
The  base  left  upon  evaporation  of  this  solution  was  neutralized 
with  hydrobromic  acid,  and  the  dried  salt  perfectly  purified  by 
repeated  recrystallization  from  absolute  alcohol.  From  this 
purified  compoxmd  the  free  base  and  other  salts  of  it  are 
prepared. 

Arecoline  forms  a  colourless  oily  liquid  of  strongly  alkaline 
reaction,  which  is  soluble  in  all  proportions  in  water,  alcohol, 
ether,  and  chloroform.  It  is  volatile  and  can  be  distilled,  the 
boiling  point  being  209°C.  The  salts  are  easily  soluble, 
some  of  them  deliquescent,  but  mostly  crystallizable.  It  gives 
with  potassiiun-bismuth  iodide  a  pomegranate-red  precipitate, 
consisting  of  microscopic  crystals  (a  delicate  reaction),  and  with 
phosphomolybdic  acid  a  white  precipitate.  Potassium-mercury 
iodide  throws  down  from  solutions  not  too  dilute  yellow  oily 
drops,  which  after  several  days  solidify  and  crystallize;  solution 
III.-67 


Digitized  by  LjOOQ IC 


530  PALMJE. 

of  iodine  throws  down  brown  drops,  and  picric  acid  a  resinous 
precipitate  that  afterwards  crystallizes  in  needles.  Gold  chloride 
also  throws  down  oily  drops,  which,  however,  do  not  solidify. 
Platinic  chloride^  mercuric  chloride,  and  tannic  acid  give  no 
precipitates. 

Arecaine  (C^H'^NO^'H^O),  purified  by  repeated  crystal- 
lizations from  60  per  cent,  alcohol,  forms  colourless  crystals, 
permanent  in  the  air,  freely  soluble  in  water  and  in  dilute 
alcohol,  less  soluble  in  stronger  and  nearly  insoluble  in  absolute 
alcohol,  by  which  it  is  dehydrated.  It  is  also  insoluble  in  ether, 
chloroform,  and  benzol.  The  aqueous  solution  is  neutral  in 
reaction,  and  has  a  slightly  perceptible  weak  saline  taste.  At 
100*0.  arecaine  loses  its  water  of  crystallization,  melts  with 
frothing  at  213*^..  and  carbonizes  when  more  strongly  heated. 
,  In  a  solution  acidulated  with  sulphuric  acid  potassium-bismuth 
iodide  produces  an  amorphous  red  precipitate  that  very  quickly 
becomes  crystalline.  Potassium-mercury  iodide  is  far  leas 
delicate^  it  does  not  precipitate  the  (neutral)  solution  of  the 
free  alkaloid,  but  if  this  be  acidified  the  double  salt  separates 
in  yellow  needles,  or  at  first  as  an  oily  precipitate  that  quickly 
crystallizes.  Potassium  iodide  also  fails  to  affect  a  neutral 
solution,  but  upon  acid  being  added  dark-coloured  needle* 
separate.  Phosphomolybdic  acid,  as  well  as  tannic  acid,  give  a 
slight  turbidity;  picric  acid  gives  no  precipitate,  and  goli 
chloride  and  platinic  chloride  precipitate  crystalline  double 
salts  from  solutions  that  are  not  too  dilute. 

Arecaine  combines  with  acids  to  form  crystalline  salts,  having 
an  acid  reaction,  freely  soluble  in  water  and  less  soluble  in 
alcohoL 

Arecaidine,  C^H"NO'H'0,  isomeric  with  arecaine,  formB 
colourless,  permanent^  tabular  crystals,  and  is  easily  soluble  in 
water  and  dilute  alcohol,  but  almost  insoluble  in  absolute 
alcohol,  ether,  chloroform,  and  benzol ;  it  loses  its  water  of  cry* 
stallization  at  lOO^C,  and  melts,  attended  vrith  frothing,  at 
222-223°C. ;  it  forms  crystalHzable  salts  and  is  precipitated  by 
platinic    and   auric   chlorides.     Arecaine    and    arecaidine  are 
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easily  separated  by  treatment  with  methyl-alcohol  and  hydro- 
chloric acid,  whereby  arecaidine  is  converted  into  its  methyl 
ester,  arecoline,  and  arecaine  into  the  hydrochloride. 

Herr  Jahns  {Benchte,  xxiv.,  2615)  describes  a  fourth  crys- 
talline alkaloid  in  areca  nuts,  to  which  he  gives  the  name 
Quvdciney  from  guvdka,  a  Sanskrit  name  for  the  areca  palm. 
Guvacine  is  less  soluble  in  water  or  dilute  alcohol  than  the 
other  alkaloids,  crystallizes  in  small  shining  crystals  that 
daAen  at  265®C.  and  melt  at  271-272^  with  decompoation. 
llie  crystals  contain  no  water  of  crystallization,  and  upon 
analysis  yield  results  corresponding  to  the  formula  C^H^NO*. 
Of  the  salts,  the  hydrochloride,  sulphate,  nitrate,  platino- 
chloride  (C«H»N0»-HCl)'PtCl*+4H«0,  and  auro-chloride, 
C^H^IfO*'HClAuCP,  have  been  prepared  and  crystallize 
well«  It  therefore  appears  that  a  series  of  bases  occur  in  the 
areca  nut,  which,  with  the  exception  of  choline,  stand  in  near 
relation  to  each  other — 
ChoKne  C^ff'NO*  Arecaine  C^H*^NO*+H'0 
Guvacine  C^H^NO*  Arecaidine  C'H»'NO*+H'0 
ArecoUne  C«H'*NO* 

Probably  other  members  of  the  series  may  be  found  by  exa- 
mination of  a  larger  quantity  of  material,  {Phaim.  Ztg.^  1891, 
516;  Pharm.  Jaum.,  Oct.  3,  1891.) 

Toxicology, — Cases  of  poisoning  from  eating  fresh  betel-nuts 
or  the  poisonous  nuts  by  mistake,  not  unfrequently  occur,  but 
we  have  not  heard  of  any  fatal  termination  after  such  acci- 
dents. The  remedies  used  are  acid  pickles  and  copious  draughts 
of  cold  water.  The  sufferers  complain  of  great  oppression  in 
the  chest,  with  a  sense  of  faintness  and  suffocation,  sometimes 
followed  by  vomiting.  According  to  Maum^,  arecoline  separates 
unaltered  with  the  secretions  and  excretions,  from  which  it 
can  be  recovered.  In  the  absence  of  a  characteristic  colour 
reaction,  arecoline  separated  from  urine  can  only  be  identified 
chemically  by  its  behaviour  with  potassium-bismuth  iodide, 
aad  physiologically  by  its  action  upon  the  heart  of  a  curarized 
frog. 
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Commerce. — Some  idea  of  the  consumption  of  betel-nut  m 
India  may  be  formed  from  the  fact,  that  in  addition  to  lier 
own  produce  India  imports  about  30,500,000  pounds  of  the 
nut,  value  about  34  laJths  of  rupees,  from  Ceylon,  the  Strata 
Settlements,  and  Sumatra.  The  exports  are  under  500,000  lbs. 
which  go  to  Eastern  countries  frequented  by  Indians,  such  as 
Zanzibar,  Mauritius,  Aden,  China,  &c,  Bombay  is  the  chief 
centre  of  the  export  trade. 

The  coasting  trade  statistics  show  a  total  of  about  44,000,000 
lbs.,  value  about  55^  lakhs  of  rupees,  passing  from  port  to 
port.  Bengal,  Madras,  and  Goa  are  the  chief  produdog 
provinces.  The  exports  by  land  beyond  the  frontier  are  very 
trifling,  about  1,000,000  lbs.  going  to  Nepal  and  Bhuian. 

The  varieties  of  the  nut  met  with  in  trade  are  numerous ; 
they  may  be  classed  as  natural  and  artificial:  the  first  class 
includes  the  different  varieties  of  ripe  betel-nut  produced  by 
cultivation  which  have  not  undergone  any  preparation  ;  the 
^cond  class,  all  nuts,  ripe  or  unripe,  which  have  been  ta-eated 
by  boiling  or  other  processes  before  being  offered  for  sale. 

CALAMUS  DRACO,  WiUd. 

Fig. — Blume  in  Rumphioj  iu^  tt  131-132. 

Hab. — Indian  Archipelago.    The  resin  (Dragon's  blood). 

Vernacular. — It  is  known  by  the  same  names  as  the  gum  of 
Draccena  Cinnahari  (p.  504). 

History,  Uses,  &C. — The  original  Dragon's  blood  of 
commerce  was  not  derived  from  this  plant.  The  older  writers 
upon  Eastern  commerce  speak  of  Dragon's  blood  as  an  export  to 
the  East  from  Arabia  and  Socotra.  Ibn  Batuta,  who  visited 
Java  and  Sumatra  between  1325  and  1349,  makes  no  mention 
of  this  substance  among  the  products  of  those  islands.  Barbosa, 
writing  in  1514,  speaks  of  Dragon's  blood  as  a  product  of 
Socotra,  but  makes  no  mention  of  it  amongst  drugs  found  in 
Malacca,  Java,  Sumatra, or  Borneo.  (Pharmacographia.)  Rum- 
phius  is  the  first  who  describes  the  mode  of  preparation  followed 
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at  Palembang  to  procure  this  drug.  It  appears  that  the  resin 
exudes  in  abundance  from  the  fruit,  and,  being  very  brittle,  is 
easily  detached  by  shaking  and  friction ;  finally  it  is  exposed  to 
a  heat  suflScient  to  make  it  form  a  uniform  mass.  An  inferior 
quality  is  said  to  be  extracted  from  the  crushed  fruit  by  boiling. 
This  drug  is  not  mentioned  by  Indian  writers  on  Materia 
Medica,  but  it  is  now  frequently  supplied  by  native  druggists, 
and  their  customers  probably  do  not  distinguish  it  from  the 
genuine  article. 

Description. — Lump  Dragon's  blood  only  is  imported 
into  Bombay  from  the  East :  it  occurs  in  large  blocks  of 
irregular  form ;  it  differs  from  Socotra  Dragon's  blood  in 
containing  remains  of  the  fruit  and  numerous  scales.  Its 
fracture  is  somewhat  porous,  but  in  good  samples  the  colour  is 
nearly  as  brilliant  as  that  of  the  drops  from  Socotra. 

Chemical  composition. — ^A  very  complete  investigation  of  the 
properties  of  the  various  kinds  of  Dragon's  blood  has  been 
made  by  Messrs.  Dobbie  and  Henderson.  (Phann.  Joum., 
Nov.  10th,  1883.)  They  say:  *'  Our  results  may  be  summed 
up  as  follows: — There  are  at  least  four  distinct  kinds 
of  red  resin  presently  sold  as  Dragon's  blood,  or  labelled 
in  collections  under  that  name.  One  variety  is  brick-red 
in  colour,  melts  at  about  80^0.,  gives  off  red-coloured 
highly  irritating  fumes  when  decomposed  by  heat,  dissolves 
readily  with  an  orange-red  colour  in  alcohol,  ether,  chloro- 
form, carbon  bisulphide  and  benzene,  is  insoluble  or  only 
slightly  soluble  in  cold  caustic  soda,  ammonia,  lime  water  and 
sodium  carbonate,  and  dissolves  with  difficulty  when  boiled  in 
these  reagents.  Its  alcoholic  solution  has  an  acid  reaction  and 
gives  a  brown-red  coloured  precipitate  when  mixed  with  a 
solution  of  lead  acetate.  Its  composition  may  be  represented 
by  the  formula  C^^H»^0*.  •  This  is  undoubtedly  the  resin  of 
Calamus  DracOy  some  of  the  specimens  which  were  examined 
having  their  origin  well  authenticated. 

"  A  second  variety  is  of  a  beautiful  carmine-red  colour,  melts 
about  100^  C,  gives  o£f  non-irritating  fumes  when  decomposed 


Digitized  by  LjOOQ IC 


534  PALMJS. 

by  heat,  dissolves  freely  with  a  pink  colour  in  alcohol,  ether 
and  chloroform,   but  is   insoluble  in  carbon   bisulphide  and 
benzene,  dissolves  readily  in  cold  caustic  soda,  ammonia  and 
sodium  carbonate,   and  much  more  readily  than  the  foregoing 
in  lime  water.     Its  alcoholic  solution  has  an  acid   reaction  and 
gives  a  lilac-coloured  precipitate  with  lead  acetate.     Its  com- 
position may  be  represented  by  the  formula  C*^H*^0^.    He 
source   of  this  resin  is  quite  uncertain.     We  have  no  means  of 
determining  whether  it  is  identical  with  any  hitherto  described 
variety  of  red  resin.     The  specimens  examined  are  marked  as 
having  come  from  the  Dutch  East  Indies,  but  beyond  this  we 
know  nothing  of  their  origin. 

**  A  third  variety  is  of  a  vermilion  colour,  melts  about  80^., 
gives  off  aromatic  irritating  fumes  when  decomposed  by  heat, 
dissolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  is 
insoluble  in  chloroform,  carbon  bisulphide  and  benzene,  dis- 
solves readily  in  cold  caustic  soda,  ammonia,  lime  water  and 
sodium  carbonate.  Its  alcoholic  solution  has  an  acid  reaction 
and  gives  with  lead  acetate  a  mauve-coloured  precipitate.  Its 
composition  may  be  represented  by  the  formula  C'®H**0*. 
This  is  the  resin  from  a  species  of  Dracana  One  of  the  speci- 
mens examined  is  from  Dracmna  Cinnabari,  Socotra,  and  as 
it  was  gathered  by  Professor  Balfour  there  can  be  no  doubt 
as  to  its  origin.  Another  specimen  is  from  DraccB^m  DracOt 
and  its  origin  is  also  well  authenticated.  The  other  specimens 
examined  are  marked  some  of  them  Calamus,  but  there  can  be 
little  doubt  that  this  is  a  mistake,  and  that  all  the  resins 
having  the  properties  just  enumerated  are  derived  from  species 
of  Dracmna,  It  seems  certain  then  that  the  resin  derived  from 
DraccBfia  is  totally  different  in  property  from  that  derived  from 
Calamus. 

"  The  fourth  variety  is  a  mixture,  in  varying  proportions, 
of  a  reddish-brown  coloured  resin,  freely  soluble  in  carbon 
bisidphide,  and  a  light  brick-red  coloured  resin,  nearly  insoluble 
in  carbon  bisulphide.  The  two  portions  also  differ  consi- 
derably as  regards  their  solubility  in  ether,  benzene,  and  other 
reagents,  the  dark  portion  being  in  all  cases  the  less  soluble  of 


Digitized  by  LjOOQIC 


PANDANACEM.  535 

the  two.  Since,  however,  it  dissolves  to  a  slight  extent  in  all 
reagents,  we  found  it  impossible  to  effect  a  complete  separation 
of  the  two  portions.  The  portion  freely  soluble  in  carbon 
bisulphide  is  probably  identical  with  the  resins  of  our  first  class, 
while  the  other  portion  seems  to  be  a  distinct  resin. 

"Much  discussion  has  taken  place  with  regard  to  the 
presence  of  a  volatile  acid  in  Dragon's  blood.  It  seems  certain 
that  none  of  the  varieties  of  this  resin  contain  benzoic  acid;  at 
all  events  we  failed  to  obtain  an  extract  from  any  of  them  with 
petroleum  ether,  in  which  benzoic  acid  is  freely  soluble.  We 
tested  for  cinnamic  acid  by  sublimation,  and  found  it  present 
in  the  resins  of  the  first  and  third  classes,  but  not  in  those  of 
the  second  and  fourth  classes.  To  ascertain  the  delicacy  of 
this  method  we  made  a  preliminary  experiment  with  artificial 
mixtures  containing  1  per  cent,  of  cinnamic  acid,  and  found 
that  tlie  acid  could  be  separated  out  by  sublimation  from  very 
small  quantities  of  such  a  mixture.  Probably  the  error  as  to 
the  presence  of  benzoic  acid  arose  through  confounding  it  with 
cinnamic  acid,  or  possibly  from  working  with  a  resin  in 
which  benzoic  acid  had  been  formed  by  partial  oxidation." 


PANDANACEJE. 

PANDANUS  ODORATISSIMUS,  Linn.  f. 

l?ig.—Roxb.  Cor.  PL  ».,  tt.  94—96.  Screw  Pine,  Kaldera 
bush  (Eng.)y  Pandan  odoriferante  (FrJ). 

Hab. — India,  Persia,  Arabia.  The  stems,  male  inflorescence 
and  seeds. 

Vernacular. — Keora  {Hind.),  Keya  (Beng.),  Eevada  (Mar.)^ 
Kevado  {Om.),  T^zhan-chedi  {Tom.),  Mogali-chettu,  G^jangi 
(TeL),  Tazha,  Kaita  (MaL),  Tile-mara,  Kyadage-gida  (Car*.). 

History,  Uses,  &C. — The  Ketaka  or  Dhuli-pushpika 
'•dust  flower/*  whose  golden  spikes  of  flowers  are  said  to  atone 
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for  all  its  defect*,  is  a  great  favourite  with  Vishnu  and  Krishna, 
and  its  flower-leaves  are  much  worn  by  women  in  their  hair. 
The  poets  also  celebrate  its  perfume.  In  the  play  of  Malad 
and  Madhava,  the  latter  says: — 

The  slowly  rising  breezes  spread  around 

The  grateful  fragrance  of  the  Ketaka. 

A  strophe  quoted  by  Bohtlingk  (Indisc/ie  Spriic/ie,  i.,  2083) 
says : — The  drunken  bee  mistakes  the  golden  flowers  of  the 
Xetaka  for  a  lotus,  and  blinded  by  desire  rushes  into  the  flower 
and  leaves  his  wings  behind  him.  In  the  Gita  Govinda,  the 
bracts  are  likened  to  a  lance  fit  to  pierce  the  hearts  of  lovers, 
and  the  opening  buds  of  the  Jasmine  are  supposed  to  be  im- 
pregnated by  its  pollen. 

The  defects  of  this  plant  are  described  as  its  crookedness, 
abimdance  of  thorns  («uchi-pushpa),  and  the  desert  places  which 
it  selects  for  a  habitation.  The  Eetaka  is  obnoxious  to  Siva, 
and  the  following  story  is  told  to  account  for  his  hatred  of  the 
tree :  Gambling  with  Parvati  he  is  said  to  have  lost  ever}- 
thing  he  possessed,  even  to  down  the  clothes  upon  his  back.  In 
a  fit  of  repentance  he  wandered  away  and  was  lost  to  his 
friends,  who  afterwards  discovered  that  he  had  retired  into  a 
forest  of  Ketaka  trees  and  had  become  an  ascetic.  Parvati, 
having  assumed  the  form  of  a  Bhil  damsel  with  Ketaka  in  her 
hair,  followed  him  into  the  forest,  and  having  succeeded  in 
making  him  break  his  vow  afterwards  upbraided  him  for  incon- 
stancy ;  whereupon  he  cursed  the  Ketaka  and  any  one  who 
should  offer  its  flowers  at  his  shrine.  This  episode  is  the  sub- 
ject of  a  well-known  Marathi  iaoni  : — 

Siva  siithi  jhali  bhitina 

Jaga  mohini  Girja  jhali  udana. 

Unhappy  Girje,  erst  the  world*s  adorM 
A  gipty  maid  now,  seeks  for  Shiv  ber  lord. 

According  to  the  NighantSs,  the  plant  has  bitter,  sweet, 
light,  and  pungent  properties,  and  removes  phlegmatic  humors. 

In  Persia  it  is  called  K^di,  Gulkiri,  and  Gul-i-kabadi ;  the 
Arabs  call  it  Kadi  and  Kadar,     lUzi  recommends  it  in  leprosy 
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and  small-pox ;  it  is  C(m8id6red  by  Mahometan  physicians  to  be 
cardiacal,  oephalio,  and  aphrodisiaoal.  They  prepare  a  sharab 
by  boiling  tiie  pounded  stems  in  water,  also  a  distilled  water 
from  the  flowering  tops  and  a  perfumed  oil.  Mir  Muhammad 
Husain  states  that  the  Hindus  belieye  that  if  these  prepara- 
tions are  used  when  small-pox  is  prevalent,  the  disease  will  be 
averted,  or  be  of  so  mild  a  form  as  to  be  free  from  danger. 
The  ashes  of  the  wood  are  said  to  promote  the  healing  of 
wounds,  and  the  seeds  to  strengthen  the  heart  and  liver. 

In  India  the  perfumed  oil  is  prepared  by  placing  the  floral 
bracts  in  sesamum  oil  and  exposing  it  to  the  sun  for  forty  days ; 
fresh  bracts  are  supplied  and  the  old  ones  removed  several 
times  during  this  period.  This  oil  is  much  valued  as  a  perfume, 
and  is  used  as  a  remedy  for  earache  and  suppuration  of  the 
meatus.  The  distilled  water  may  be  simple  or  compound; 
in  the  latter  case  the  bracts  are  distilled  with  rose-water  or 
sandalwood  chips;  it  is  used  as  a  perfume  and  to  flavour 
sherbets. 

The  leaves  of  several  species  of  Pandanos  are  used  for 
making  mats  and  to  polish  lacquer-ware,  and  the  fruit  has  been 
eaten  in  famine  times.  The  edible  species  (P.eduli8,  Thonars), 
common  in  Madagascar  and  the  islands  of  the  South  Pacific, 
does  not  occur  in  India.  The  aerial  roots  of  the  different 
species  are  much  used  to  make  coarse  brushes  in  the  East, 
a  portion  of  the  desired  length  being  cut  and  the  end  beaten 
until  the  fibres  separate. 

Description. — The  male  inflorescence  is  a  large,  ter- 
minal, pendulous,  compound,  leafy  panicle,  the  leaves  of  which 
are  yellowish-white,  linear-oblong,  pointed  and  concave,  the 
margins  being  armed  with  very  fine  sharp  spines ;  in  the  axil 
of  each  there  is  a  single  thyrse,  composed  of  simple,  small 
racemes  of  long,  pointed,  depending  anthers,  which  are  not 
sessile,  but  raised  from  the  rachis  of  these  partial  racemes  by 
tapering  filaments.  The  fruit  is  compound,  oval,  from  six  to  eight 
inches  in  diamater,  and  from  six  to  ten  long,  weighing  from 
four  to  eight  pounds,  rough,  of  a  rich  orange  colour,  composed 
III.— 68 
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of  numerous^   wedge-shaped^  angular  drupes ;  when  ripe  their 
large  or  exterior  ends  are   detached   from   one  another,  tnd 
covered  with  a  firm,  orange-coloured  skin ;  apices  flat,  consisU 
ing  of  as  many  angular^  somewhat  convex  tubercles  as  there 
are  cells  in  the  drupe,  each  crowned  with  the  withered  stigma, 
internally  the  exterior  half  of  these  drupes  next  the  apex  con- 
sists of  dry  spongy  cavities,  their  lower  part,  next  the  core  or 
common  receptacle,  is  yellow,  consisting  of  a  rich-looking,  yel- 
low pulp,  intermixed  with  strong  fibres;  here  the  nut  is  lodged. 
Nut  of  each   drupe  compound,   turbinate,   exceedingly  hard, 
angular^  containing  as  many  cells  as  there  are  divisions  in  the 
apex  of  the  drupe;  each  cell  is  perforated  above  and  below. 
Seeds  single,  oblong,  smooth,  adhering  lengthwise  to  a  small 
f aside  of  strong  white  fibres,  which  pass  through  the  perfora- 
tions of  the  cell.  (Roxburgh.) 


TYPHACE^. 

Typha  angUStifolia,  Linn.,  Bug.  BoU  1456.  rern.— 
R&nabana.  The  soft  woolly  inflorescence  of  the  male 
spadix  is  applied  like  cotton  to  wounds  and  ulcers.  The 
plant  is  abundant  on  the  banks  of  the  Indus,  where  it  is 
called  "Pun."  From  the  pollen  is  made  the  Bur  Or  Bdratu, 
much  eaten  by  the  natives  of  Sind.  The  Sanskrit  name  is 
Eraka. 

Description. — Perennial,  culms  straight,  6  to  10  feet 
high,  round,  smooth,  jointed  at  the  insertion  of  the  leaves; 
leaves  long,  ensiform,  obtuse,  flat  on  the  inside,  as  long  or 
nearly  as  long  as  the  stem,  about  3  to  4  inches  broad;  sheath 
smooth,  embracing  the  culms ;  male  catkin  2  to  3  inches  above 
the  female,  cylindric,  8  to  10  inches  long,  densely  covered  with 
stamens,  and  numerous  3  to  4  cleft  fine  filaments,  each  with 
2  to  3  anthers;  anthers  linear;  female  catkin  8  to  10  inches 
long;  glimie  with  fine  filaments. 
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AROIDE^. 
ACORUS  CALAMUS,  Linn. 

Fig.—Bentl  and  Trim.,  t.  279;  Bheede,  Sort.  Mai  xi., 
t  48.     Sweet-Flag  {Eng,),  Acore  vrai  (Fr.). 

Hab. — Central  Asia.  Cultivated  throughout  India.  The 
rhizome. 

Vernacular, — Bach,  Gora-bach  {Rmd.,  Beng.),  Vekhand, 
Gora-bach  (Gus.),  Vekhand,  Bal-vekhand  (Mar,),  Vashambu 
(Tarn.),  Vasa  {Tel),  Vashanpa  (Mai),  Vaj^  (Can.). 

History,  Uses,  &C. — This  plant  bears  the  Sanskrit 
names  of  Tachfi  "  talking,"  Shadgrantha  "  six-knotted/'  Ugra- 
gandha  "  strong  smelling,'*  Jatila  "having  i^tangled  hair,"  &c., 
and  is  described  in  the  Nighantas  as  hot,pungent,bitter,  stomachic 
and  emetic;  useful  for  clearing  the  voice  by  removing  phlegm, 
and  in  colic.  As  an  emetic  it  is  administered  in  doses  of  about 
80  grains  with  half  a  aer  of  tepid  salt  water ;  in  dyspepsia  it  is 
given  in  combination  with  asaf oetida,  long  pepper,  black  pepper, 
ginger,  chebulic  myrobalans^  sonchal  salt,  and  the  tubers 
of  Aconitum  heterophyllum,  of  all  equal  parts,  in  doses  of  half  a 
drachm.  As  a  stimulant  or  nervine  it  is  used  in  combination 
with  other  remedies  in  low  fevers,  epilepsy,  and  insanity.  The 
authors  of  the  Pharmacographia  remark — "The  descriptions  of 
Acqron,  a  plant  of  Colchis,  Galatia,  Pontus,  and  Crete,  given  by 
Dioscorides  and  Pliny,,  certainly  refer  to  this  drug."  The 
Arabian  physicians  also  agree  in  identifying  it  with  the 
Acoron  of  the  Greeks,  a  name  probably  derived  from  the 
Persian  Agar.  Ibu  Sina  describes  the  drug  under  the  name 
of  Waj,  and  quotes  Galen  with  regard  to  its  properties,  and  all 
the  Arabian  and  Persian  physicians  reproduce  what  Dioscorides 
has  written  concerning  uKdpov,  That  this  plant  is  not  the  Calamus 
aromatims  of  the  ancients  appears  to  be  evident,  as  Pliny 
describes  both  Acoron  and  Calamus  aromaticm.  The  Arabians 
also  do  not  identify  the  plant  wich  Calamus  aromaticuSf  but 
describe  the  latter  imder    the  name  of  Kasab-ed-darira  and 
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identify  it  with  Sweriia  Chirata.     Hfij4  Zein  states  that  in  ki 
time  (1368)  Eaaab-ed-darira  came  from  Calicut^  where  it  was 
called  by  the  natives  Bdringa;  if  this  statement  is  coneet,the 
drug  used  by  him  must  have  been  either  Premna  herbacea  or 
Ckrodendron    serratum,  the  Bharinga  of  the  Hindus.    Boyle 
supposes  Calamus  aromaHeus  to    hare  been  an    Andropogcm. 
Mahometan  writers  describe  it  as  deobstment  and  depuntiYe, 
useful  iw  the  expulsion  of  the  phlegmatic  humours,  which  they 
suppose  to  be  the  cause  of  paralysis,  dropqr,  and  many  other 
diseases;  they  recommend  it  to  be  given  to  children  to  Ute 
when  teething,  and  prescribe  it  internally  in  calculous  affec- 
tions.   It  has  also  a  reputation  as  a  diuretic,  emmenagogiie, 
and  aphrodisiac,  and  is  applied  in  the  form  of  poultice  to 
paralysed  limbs  and  rheumatic  swellings.    A  pessary  composed 
of    Acorus,     saffron,   and    mare's    milk  is  used  to  promote 
delivery ;    a    hip  bath  of   the   deoocticm   is    also  said  to  be 
efficient  for  this  purpose.     Dr.  Qndaatji,  O^onial  Surgeon  d 
Ceylon,   has  brought  to  notice  the  use  of  sweet-flag  as  an 
anthelmintic  in  that  idand.    He  says:  ^An  infimon  of  the 
rhizome    given  to  young  children  acts  effectually,  as  I  have 
seen  many  such  cases  treated  among  the  natives/'  •  Ihr.  Evert 
at  the  Seoni  Main  Dispensary  has  found  the  drug  very  ^ectual 
in  dysentery.    He  uses  the  following  decoction: — Bruised  rhi- 
zome 2  ozs..  Coriander  1  dr..  Black  pepper  i  dr.,  Water  one 
pint.    Boil  down  to  12  ounces,  and  let  cool.    Dose  for  an  adult 
1  ounce  three  times  a  day ;  for  a  child  1  to  3  drachms,  sweetened 
with  sugar,  two  or  three  times  a  day.    He  also  remarks : — "  The 
decoction  is  not  only  useful  in  dysentery  and  diarrhoea,  but  alao 
in  the  bronchitic  affections  of  children.^'    I  have  often  taken 
it  myself  when  suffering  from  a  bad  cold  in  the  chest.    (Ind* 
Med.  Gazette,  Feb.  1876.) 

The  evidence  collected  by  Dr.  Watt  for  Diet.  Ec&n.Prod.oJ 
India  testifies  to  the  value  of  Acorus  as  an  aromatic  bitter  and 
stimulant,  especiaUy  useful  in  allaying  distressing  cough. 

Description,— The  root-stock  occurs  in  somewhat  tor- 
tuous, sub-cylindrical  or  flattened  pieces,  of  variable  length ;  to 
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the  upper  surface  of  these  is  attached  the  lower  portion  of 
the  leaves  which  have  been  cut  off ;  on  the  under  siirface  may  be 
seen  a  zigzag  line  of  little  elevated  dot-like  rings,  the  scars  of 
roots.  The  root-stock  is  usually  rough  and  shrunken,  varying 
in  colour  from  dark-brown  to  orange-brown,  breaking  easily 
with  a  short  corky  fracture,  and  exhibiting  a  whitish  spongy 
interior.  The  odour  is  aromatic  and  agreeable ;  the  taste 
bitterish  and  pungent.  The  Persian  variety  of  Acorus  is 
darker  in  colour  when  fractured  and  has  a  more  powerful 
odour,  the  leaves  have  been  entirely  removed,  instead  of  being 
eut  off  short. 

Microscopic  structure. — A  section  of  the  rhizome  is  like  an 
open  network  composed  of  rows  of  nearly  round  cells  and  open 
spaces  (water  passages) ;  most  of  the  cells  contain  small  starch 
granules,  but  some  of  them  essential  oil ;  at  the  junction  of  the 
cortical  and  central  portions  of  the  rhizome  is  a  very  distinct 
row  of  small  empty  cells.  The  vascular  bundles  are  numerous, 
especially  just  within  the  line  oi  small  cells  just  noticed ;  each 
bundle  consists  of  a  ring' of  spiral  vessels  surrounding  a  number 
of  jointed  tubes. 

Chemical  composition. — The  authors  of  Pharmacographia 
say:—"  The  dried  rhizome  yielded  us  1*3  per  cent,  of  a  yel- 
lowish neutral  essential  oil  of  agreeable  odour,  which  in  a 
column  of  50  mm.  long  deviates  the  ray  of  polarized  light 
13*8^  to  the  right.  By  working  on  a  large  scale,  Messrs.  Schim- 
mel  &  Co.,  of  Leipzig,  obtained  2*4  to  2*6  per  cent.  According 
to  Kurbatow  (1873),  this  oil  contains  a  hydrocarbon,  C***H", 
boiling  at  159^  C,  and  forming  a  crystalline  compound  with 
HCl,  and  another  hydrocarbon  boiling  at  256 — 268^  C, 
affording  no  crystallizable  hydrochloric  compound.  By  sub- 
mitting the  oil  to  fractional  distillation,  we  noticed,  above  250"*, 
a  blue  portion,  which  may  be  decolourized  by  sodium.  The 
crude  oil  acquires  a  dark-brownish  colour  on  addition  of  per- 
chloride  of  iron,  but  is  not  at  all  soluble  in  concentrated  potash 
solution. 

The  bitter  principle,  Acorin,  was  isolated  by  Faust  in  1867, 
as  a  semi-fluid,  brownish  glucoside,  containing  nitrogen,  soluble 
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both  in  ether  and  in  alcohol,  but  neither  in  benzol  nor  in 
water.  In  order  to  obtain  this  substance,  we  precipitated 
the  decoction  of  10  lbs.  of  the  drug  by  means  of  tannic  acid, 
and  followed  the  method  commonly  practised  in  the  preparation 
of  bitter  principles.  By  finally  exhausting  the  residue  with 
chloroform,  we  succeeded  in  obtaining  a  very  bitter,  perfectly 
crystalline  body,  but  in  so  minute  a  quantity  that  we  were 
unable  to  investigate  its  nature.'*  {Op.  city  2nd  Ed., 
p.  678.) 

Herr  Thoms  [Archiv.  der  Pharm,  [3]  xxiv.,  p.  465)  announced 
the  absence  of  nitrogen  in  acorin,  which  is  contrary  to  the 
results  obtained  by  Faust ;  at  the  same  time  this  author  states 
that  under  the  influence  of  acids  and  alkalies,  or  of  emulsin, 
acorin  splits  up  into  sugar  and  carburet  of  hydrogen,  and  that 
it  readily  oxidizes  and  is  converted  into  a  resinous  substance 
acoretin,  which,  when  reduced  from  alkaline  solution  by 
nascent  hydrogen,  gives  an  essential  oil  and  sugar  as  final 
products. 

The  fact  of  a  glucoside  behaving  in  this  way  being  inadmis- 
sible has  led  M.  Geuther  to  make  a  fresh  examination  of 
acorin,  which  he  obtained  by  exhausting  the  root  with  cold 
water  and  separating  the  acorin  by  means  of  animal  charcoal ; 
the  impure  acorin  was  then  removed  from  the  charcoal  by 
means  of  alcohol,  and,  after  purification,  was  found  to  contain 
3*2  p.  c.  of  nitrogen,  70*0  of  carbon,  and  9*1  of  hydrogen. 
Treated  with  a  boiling  dilute  solution  of  soda  it  yielded  no 
sugar,  but  was  converted  into  an  acid  substance  which  strongly 
reddened  litmus ;  treatment  with  dilute  acids  also  yielded  no 
sugar.  Exhausted  by  soda,  the  bitter  matter  has  the  formula 
C'^H^'NO**,  and  the  acid  which  has  been  yielded  to  the  alkali 
has  the  formula  C**H^'0*;  treated  with  hydrochloric  acid  it 
sets  free  an  add  of  the  formula  C"H"0' or  C"H"0%  which 
appears  to  be  a  product  of  the  oxidation  of  the  free  acid 
already  noticed.  M.  Geuther  considers  that  the  acoretin  of 
Herr  Thoms  is  nothing  but  impure  acorin.  {Annalen  der  Chem., 
ccxl.,  p.  92.) 
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SCINDAPSUS    OFFICINALIS,  Schott 
Fig. — Wight,  Icon.,  t.  781. 

Hab. — Bengal.    The  fruit. 

Venmcular. — Gaj-pipK,  Bari-pipli  ( Hind, ) ,  Gaja-pipal  ( Beng,)^ 
Atti-tippili(Taw.,  MaL),  Enuga-pippallu  (TaL),  Dodda-hipalli 
{Can.),  Thora-pimpali  (Mar.),  Motho-pimpali  (Ouz,). 

History,  Uses,  &C. — The  ripe  fruit  of  this  plant  is  the 
true  Gttja-pippali  of  the  Nighantas  ;  it  also  bears  the  Sanskrit 
names  of  Kari-pippali,  Kapi-valli^  Kota-valli^  Shreyasi,  and 
Yashira.  It  is  described  as  aromatic,  carminative,  stimulant, 
and  useful  in  diarrhoea,  asthma,  and  other  afFections  supposed 
to  be  caused  by  deranged  phlegm.  In  practice  it  is  generally 
used  as  an  adjunct  to  other  medicines.  S.  officinalis  is  cultivated 
in  Bengal,  chiefly  in  the  Midnapore  district,  and  the  fruits,  cut 
into  transverse  pieces  and  dried,  form  the  Gaja-pipal  of  the 
druggists  of  Eastern  and  Southern  India. 

In  Northern  and  Western  India  an  entirely  different  drug  is 
sold  under  the  same  name  ;  it  consists  of  the  entire  plant  of 
a  Balanophora  often  remaining  attached  to  a  small  piece  of  the 
dead  stick  upon  which  it  grew.  The  largest  of  these  plants 
are  about  five  inches  in  length,  and  consist  of  a  kind  of  cellular 
cup,  from  which  springs  a  scaly  spadix  surmounted  by  a  glan- 
dular-shaped club  of  imperfect  flowers,  beneath  which  the  stem 
is  marked  by  little  pits  showing  the  places  where  the  female 
flowers  were  attached.  This  drug  is  mucilaginous  and  astringent, 
and  is  no  doubt  improperly  substituted  for  the  genuine  article. 

Description » — The  fruit  of  8.  officinalis  occurs  in  slices 
an  inch  or  less  in  diameter  and  about  ^  inch  in  thickness,  of  a 
greyish  colour  and  almost  inodorous.  The  slices  consist  of  a 
central  core  surrounded  by  the  seeds  partly  enclosed  in  the  dried 
pulp  of  the  arils ;  when  soaked  in  water  they  swell  up  and 
soften,  and  the  core  may  be  seen  to  contain  numerous  large  liber 
cells  very  sharply  pointed  at  both  ends  which  act  like  stinging 
hairs.  The  pulp  surrounding  the  seeds  is  full  of  needle-like 
crystals  of  oxalate  of  lime,  similar  to  those  found  in  the  acrid 
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corms  of  other  aroids.  The  seeds  are  rather  larger  than  hemp 
seeds,  kidney-shaped,  grey  and  polished;  they  contain  a  white 
oily  kernel. 

Chemical  composition. — With  the  exception  of  a  minute  traee 
of  an  alkaloid,  nothing  of  special  interest  was  detected.  The 
mucilage  afforded  jeUy-like  precipitates  with  plumbic  acetate 
and  ferric  chloride.    No  tannin  was  present.    Ash,  14*6  per  cent 

ScindapSUS  pertUSUS,  Bchott.,  Bheede^  Jffort  MaL  m, 
tL  20,  21,  is  a  large  perennial  plant,  running  over  trees  and 
rooting  on  them  like  Ivy;  leaves  alternate,  resembling  those  of 
the  Pipal  (Ficus  religiosa)  but  larger,  often  perforated  and  cut  in 
the  margins;  spadices  shortly-peduncled ;  spathe  gibbous,  acnte, 
a  little  longer  than  the  spadix ;  spadix  cylindric-obtuse.  The 
juice  of  the  plant  with  black  pepper  is  given  to  people  who  haie 
been  bitten  by  the  Kutsriya  Ohana%*  a  snake  so  called  because 
the  part  bitten  by  it  mortifies.  The  juice,  with  that  of  the 
roots  of  Croton  obhngifolium  and  of  the  fruit  of  MomonUca 
Charantia,  is  also  applied  to  the  bitten  part. 

ALOCASIA  INDICA,  SchoU. 
Fig.-^  Wight  /c,  t.  794. 

Hab, — India,  cultivated  in  Bengal  and  elsewhere.  The 
root-stock. 

Ferwcu»*&r.— Minkand,  Kachu  {Hind.),  M&n-kachu  {Beng.)' 
Kas-alu  {Mar.). 

History,  Uses,  &C. — This  large  Arum  is  the  Minaka 
of  Sanskrit  writers ;  its  root-stock  is  a  valuable  and  important 
article  of  diet  in  Bengal,  and  often  grows  to  an  immense  size, 
being  from  six  to  eight  feet  in  length,  and  as  thick  as  a  man's 
leg.  When  dried  it  can  be  kept  for  a  considerable  time  and 
affords  a  large  supply  of  starchy  food.  In  Western  India  it  is 
much  cultivated  as  an  ornamental  plant  in  gardens,  but  is 
little  known  as  an  article  of  diet;  the  acrid  juice  of  the 
petioles  is,  however,  much  used  as  a  common  domestic  remedy 
*  Daboia  Russellii,  a  viper. 
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on  accouut  of  its  styptic  and  astringent  properties.  The 
petiole  is  slightly  roasted  and  the  juice  expressed.  We 
have  seen  purulent  discharge  from  the  ears  in  children 
stopped  by  a  single  application.  The  tubers  chopped  fine, 
tied  in  a  cloth  and  heated,  are  used  as  a  fomentation  in 
rheumatism. 

Medicinally  manaJca  is  said  to  be  useful  in  anasarca,  in 
which  disease  it  is  used  in  the  followincr  manner.  Take  of  the 
meal  of  the  root- stock  eight  tolas,  rice-meal  sixteen  tolas, 
water  and  milk  forty-eight  tolas  each ;  boil  them  together  till 
the  water  has  evaporated.  This  preparation  is  called  Mana- 
manday  and  is  given  as  an  article  of  diet  to  the  patient,  nothing 
else  being  allowed  during  its  administration  except  milk. 
( Ohakradatta, ) 

As  a  vegetable,  the  root-stock  is  peeled,  cut  in  small  pieces 
and  well  boiled  to  remove  its  acridity ;  it  is  then  mixed  with 
other  vegetables  and  cooked  with  the  usual  condiments. 
Dr.  D.  Basu  [Dict.Econ,  Prod.  J»J.,i.,  178)  remarks — *'I  have 
never  used  it  solely  as  a  medicine  ;  but  as  food  taken  frequently, 
it  seems  to  act  as  a  mild  laxative  and  diuretic.  In  piles  and 
habitual  constipation  it  is  useful.*'  Surgeon-Major  R.  S. 
Dutt  (idem)  states  that  it  is  a  very  agreeable  vegetable  during 
convalescence  of  natives  from  bowel  complaints;  it  is  light 
and  nutritious  and  somewhat  mucilaginous.  The  ash  of  the 
root- stocks  mixed  with  honey  is  a  popular  remedy  for 
aphthae. 

Description. — The  root-stock  occurs  in  large  round 
pieces,  a  foot  or  more  in  length,  and  covered  externally  by  the 
brown  dried  remains  of  the  leaf  petioles  and  their  sheaths. 
Internally  it  is  white,  opaque,  and  starchy,  and  when  fresh  has 
an  acrid  odour  which  is  lost  on  drying.  Pulped  and  washed 
it  yields  a  large  quantity  of  pure  white  starch. 

Chemical  composition, — The  acridity  of  this  plant  has  been 
shown  by   Pedler   and  Warden   (Jr.,    Asiatic    Soc,   Bengal, 
Vol.  LVII.,  Part  II.)  to  be  due  to  the  large  number  of  acicular 
crystals  of  oxalate  of  lime  contained  in  its  tissues. 
Ill— 69 
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AMORPHOPHALLUS   CAMPANULATUS, 

Blume, 

Fig.— ifo^rft.  Cor.  PI  m.,  t.  272 ;  Bot.  Mag.,  L  2812  ;  Wight 
Ic,  785. 

Hab. — India.     Much  cultivated.     The  tubers. 

Vernacular. —  Jimi-kand  {Hind.),  01  (Beng.),  Surana  (Mar., 
6??(2.),  Suranu  (Can.),  Karunai-kizhangu  (Taw.),  Kanda-godda 
(jH?/.),  Karuna-kizhanna  [MaL). 

History,  Uses,  &C, — This  amm  occurs  as  a  wild  plant 
on  the  banks  of  streams  and  also  in  several  cultivated  forms. 
It  is  the  Surana  and  011a  of  Sanskrit  writers,  and  among  other 
synonyms  bears  that  of  Arsoghna  or  "destroyer  of  piles."  For 
medicinal  use,  Sarangadhara  directs  the  tuber  to  be  covered  with 
a  layer  of  earth,  roasted  in  hot  ashes,  and  administered  with  the 
addition  of  oil  and  salt.  Several  confections  are  also  used,  such 
as  the  Laghuourana  modaka,  Vrihat  surana  modaka,  8fo.  ;  these 
are  made  of  the  tubers  of  the  plant  with  the  addition  of  treacle, 
aromatics  (ginger  and  pepper)  and  Plumbago  root,  and  are 
given  in  doses  of  about  200  grains  once  a  day  in  piles  and  dys- 
pepsia. The  dried  tubers  of  the  wild  plant,  peeled  and  cut  into 
segments,  are  sold  in  the  shops  under  the  name  of  Madan-mast. 
The  segments  are  usually  threaded  upon  a  string,  and  are  about 
as  large  as  those  of  an  orange,  of  a  reddish-brown  colour, 
shrunken  and  wrinkled,  brittle  and  hard  in  dry  weather ;  the 
surface  ismammillated.  When  soaked  in  water  they  swell  up  and 
become  very  soft  and  friable,  developing  a  sickly  smell.  A 
microscopic  examination  shows  that  the  root  is  almost  entirely 
composed  of  starch.  Madan-mast  has  a  mucilaginous  taste,  and 
is  faintly  bitter  and  acrid ;  it  is  supposed  to  have  restorative 
powers,  and  is  in  much  request ;  it  is  fried  in  ghi  with  spices  and 
sugar.  It  is  interesting  to  note  that  the  tubers  of  the  greater 
Dracontia  (Diosc,  ii.,  155)  were  preserved  by  the  Greeks  ia 
the  same  manner  for  medicinal  use.  The  cultivated  plant  is 
largely  used  as  a  vegetable ;  under  cultivation  it  loses  much  of 
its  acridity  and  grows  to  an  enormous  size. 
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Synantherias  sylmtica,  Schott.,  is  regarded  by  the  Hindus 
as  a  kind  of  wild  SuraTia,  and,  with  the  wild  form  of  Amorpho- 
phallus  campanulatusy  bears  the  Sanskrit  name  of  Vajra-kanda 
'*  thunder-bolt."  The  country-people  use  the  crushed  seed  to 
cure  toothache ;  a  small  quantity  is  placed  in  the  hollow  tooth 
and  covered  with  cotton ;  it  rapidly  benumbs  the  nerve ;  they 
also  use  it  as  an  external  application  to  bruises  on  account  of 
its  benumbing  effect.  In  the  Concan  the  seeds  rubbed  into  a 
paste  with  water  are  applied  repeatedly  to  remove  glandular 
enlargements.  The  fruit  is  yellow,  about  the  shape  and  size  of 
a  grain  of  maize,  closely  set  round  the  upper  part  of  the  spike, 
which  is  several  feet  in  height,  and  as  large  as  that  of  the  plan-' 
tain.  The  skin  of  the  fruit  is  tough,  the  pulp  scanty  and  yel- 
low ;  it  encloses  two  seeds  having  the  shape  of  a  coffee  bean, 
and  placed  with  their  flat  surfaces  in  apposition.  The  testa  of 
the  seed  is  soft,  greenish-brown  externally,  green  internally  ; 
the  kernel  is  white,  adhering  closely  to  the  testa,  soft  and  juicy 
when  fresh,  but  rapidly  becoming  hard  and  dry  when  cut.  The 
taste  is  intensely  acrid,  after  a  few  seconds  it  causes  a  most 
painful  burning  of  the  tongue  and  lips,  which  lasts  for  a  long 
time,  causing  much  salivation  and  subsequent  numbness.  A 
section  of  the  fruit  and  seed  show  the  following  structure  from 
without  inwards : — Isty  several  rows  of  thick- walled  cells,  having 
yellowish-brown  granular  contents  (skin) ;  2nd,  a  parenchyma 
composed  of  thin-walled  cells,  having  no  solid  contents  except 
needle-shaped  crystals  (pulp) ;  Zrd,  several  rows  of  small  cells 
containing  chlorophyll  (testa  of  seed) ;  4^A,  a  delicate  paren- 
chyma, the  cells  of  which  are  loaded  with  very  small  starch 
granules,  mostly  round,  some  truncated. 

The  tubers  of  Sanromatum  pedatum,  Schott.,  are  very  acrid, 
and  are  used  externally  under  the  names  of  Bhasamkand  and 
L6t  as  a  stimulating  poultice.  The  plant  is  extremely  common, 
and  its  pedate  leaves  appear  with  the  first  rain  in  June.  The 
flower,  which  is  produced  just  before  the  rains,  seldom  attracts 
notice,  being  more  or  less  buried  in  the  soil.  The  tubers  are 
about  as  large  as  small  potatoes,  and  of  the  same  shape  as  those 
of  the  Surana. 
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CRYPTOCORYNE  SPIRALIS,  Fi^h. 

Fig.—  WigJit  Icon,,  f.  11^, 

JJab. — Marshy  banks  and  standing  water.  Southern 
India.     The  rhizome. 

Vernacular. — Nattu-ati- vadayam  ( Tarn.),  Ndtti-ati-vase 
{Tel). 

History,  Uses,  &C. — The  Ati-vadayam  of  the  Tamib 
is  the  Atls  of  Northern  India,  and  is  the  tuber  of  Aconitum 
heterophyllum.  The  country  Atfs  of  the  Madras  Presidency 
has  for  a  long  time  been  undetermined,  until  in  1888  Mr.  M,  A- 
Lawson  was  able  to  refer  it  to  Gryptovoryne  spiralis  and  a 
species  of  Lagenandra.  Moodeen  SheriflP  says  the  root  bears  a 
strong  resemblance  externally  to  Ipecacuanha,  and  he  has  used 
it  as  a  tonic  and  anti-periodic  with  children.  It  attracted 
attention  a  few  years  ago  through  several  packages  of  it 
appearing  in  the  London  market  as  "  False  Ipecacuanha.*'  It 
is  a  well-known  drug  in  Ceylon,  where  it  is  employed  by  the 
native  doctors  in  decoctions  in  combination  with  other  drugs 
as  a  remedy  for  infantile  vomiting  and  cough,  and  in  the  case 
of  adults  for  abdominal  complaints  and  fever.  The  Singhalese 
obtain  the  drug  from  India  and  value  it  at  4  annas  per  pound 
retail. 

Description. — Leaves  petioled,  linear-lanceolate;  spathe 
sessile,  much  shorter  than  leaves,  twisted  ;  ovary  5-celled.  The 
rhizome  is  about  the  thickness  of  a  small  quill.  The  drug 
appears  in  broken  pieces  from  ^  to  1^  inch  long,  annulated,  of 
grey  or  dark  grey  colour  externally  and  white  internally, 
inodorous  and  acrid  in  taste. 

In  the  Cryptocoryne  the  annulations  are  not  so  frequent,  and 
the  drug  is  more  slender  than  in  the  Lagenandra. 

Chemical  composition, — The  drug  contains  starch  and  numer- 
ous bundles  of  raphides,  but  no  alkaloidal  active  principle  has 
been  separated. 

Lagenandra  toxicaria,  Dalz.,  Rheede,  Hart.  Mai. «., 
i,  23,  is  a  marsh  plant,  three  feet  high,  with  a  thick,  creeping, 
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fleshy  rhizome,  juicy  and  white,  sending  (off  numerous  thick 
fleshy  roots  of  a  white  colour.  The  leaves  are  on  long  petioles, 
oblong,  obtuse,  entire  coriaceous,  large ;  sheaths  stipulary, 
opposite  the  leaf;  scapes  axillary,  solitary,  compressed;  spathe 
longer  than  the  scape,  tubular  at  the  base,  attenuated  into  a 
long,  slender  apex ;  fruit  compound,  about  1  inch  in  diameter ; 
seeds  cylindric-oblong,  minute,  several  in  each  cell,  erect  from 
the  base.  The  plant  is  a  native  of  Southern  India,  and  is 
considered  to  be  very  poisonous.  Rheede  says  of  it: — 
"  BalneimoL  ex  hac  planta  prasparatum  omnem  corporis  aestura 
reficit." 

Rheede  (xii.,  9)  states  that  the  root  of  Reinusatia  vivipara, 
Mfiravara  Tsjembu  (Mai.),  Rukh-alu  (Mar.),  is  made  into  an 
ointment  with  turmeric  and  used  as  a  remedy  for  itch> 
and  that  the  juice  with  cow's  urine  is  considered  to  be 
alexipharmic. 

TACCA  ASPERA,  Moxk 

Hab. — Tropical  India.     The  tubers. 

Vernacular. — Vdrahi-kand  [Rind,,  Beng.)^  Dukar-kand  (Mar., 
Guz.)y  Handi-gadde  [Can.), 

History,  Uses,  &C. — This  plant  is  the  Vardhi-kanda 
or  Sukara-kanda  of  the  Nighantas,  so  called  from  its  being  a 
favourite  food  of  the  wild  boar.  It  is  described  as  sweet, 
digestive,  nourishing  and  tonic ;  useful  in  cachectic  affections, 
such  as  leprosy,  &c.  T,  aspera,  T.  Imis,  and  T.  pinnatifida  all 
have  tuberous  roots,  from  which  a  starch  resembling  arrowroot 
H^y  be  obtained,  and  all  three  plants  are  probably  utilized  by 
the  herbalists,  who  usually  supply  the  coatrsely  prepared  starch 
to  their  customers. 

Description. — The  root  is  an  oblong  curved  tuber,  of  a 
middling  size,  with  wiry  fibres  from  its  sides;  externally  of  a 
dark-brown  or  blackish  colour,  and  internally  of  a  pale  yellow- 
ish white.     It  has  a  bitter,  nauseous  taste.  A  full  description  of 
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the  plant,  as  well  as  of  the  two  other  species  mentioned,  will  be 
be  found  in  Roxburgh's  Flora  Indica. 

PISTIA   STRATIOTES,  Linn, 

Fig.—Boxb.  Cor.  PI.  in.,  t  268 ;  Bheede,  Hort.  Mai,  xi,, 
L  32.     Water  soldier  (Eng.). 

Hab. — Tanks  and  ponds  of  India.     The  whole  plant. 

Vernacular. — Jal-Kunbhi  (JSTmc?.),  Gonddla,  Sh6rval  (Afar.)» 
A^asatamaray  [Tarn). 

History,  Uses,  &C. — Amongst  the  Sanskrit  names  of 
this  plant  we  may  notice  Jalodbhut,a,  Jalasaya,  Guccha-bodhra, 
and  Paniya-prishthaja  '*born  on  the  surface  of  water.*'  Thia 
aquatic  plant  is  a  native  of  Asia,  America,  and  Africa ;  it  is 
considered  by  the  Hindus  to  be  cooling  and  demulcent,  and 
is  prescribed  in  cases  of  dysuria  in  the  quantity  of  about 
ten  pagodas'  weight  twice  daily ;  the  leaves  are  made  into  a 
poultice  for  the  piles.  {Ainslie,)  The  ashes  are  applied  to 
ringworm  of  the  scalp,  and  in  some  parts  of  India  are  known 
as  'Fana  salt.' 

A  notice  of  the  plant  will  be  found  in  Arabic  and  Persian 
medical  works  under  its  Greek  name  arpanoynis. 

Description. — Often  found  floating  on  stagnant  pools, 
leaves  sub-rotund,  obcordate,  rosulate,  waved  on  the  margins, 
the  nerves  spreading  like  a  fan,  uniting  into  a  tnmcate  arc 
at  the  base;  spadices  axillary,  solitary,  seated  on  a  short 
scape. 

Chemical  composition. — ^The  plant  and  salt  have  been  examined 
by  Warden  of  Calcutta,  who  reports  that  the  weed  dried  at 
130°  C.  and  carbonized  yielded  31  per  cent,  of  total  ash,  of 
which  6  percent,  was  soluble.  The  sample  of  "salt"  was 
slightly  deliquescent,  alkaline  in  reaction,  and  had  the  appear- 
ance of  dirty  common  salt.  Dried  at  130**  it  yielded  73  per 
cent,  of  potassic  chloride,  22*6  per  cent,   of  potassic  sulphate, 
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and  minute  quantities  of  potc^sic  carbonate,  sodic  chloride, 
calcic  sulphate,  magnesic  sulphate,  and  ferric,  aluminic  and 
silicic  oxides.     (Chem,  News,  March  23,  1883,  p.  133.) 


DIOSCORINEiE. 

This  genus  is  of  much  importance  as  a  source  of  food  in 
India,  and  some  of  the  species  are  used  medicinally  on  account 
of  their  acrid  or  bitter  properties.  In  Sanskrit  they  bear  the 
general  name  of  alu,  and  the  different  species  are  distinguished 
by  prefixes,  e.g.y  Madhvalu  "sweet  yam  ^'  {Dioscorea  aculeata), 
Pindalu  '* globose  yam"  (2).  giobosa),  Raktalu  "red  yam'' 
(D.  purpurea),  &c.  But  the  Sanskrit  name  alu  is  also  applied 
to  other  plants  having  tuberous  roots,  and  it  is  therefore 
difficult  to  say  what  the  original  meaning  of  the  word  may  have 
been.  Dioscorea  bulbifera  in  its  wild  state  is  extremely  bitter  ; 
the  small  potato-like  tubers  on  the  vine  dried  and  powdered  are 
used  as  a  medicinal  application  to  sores,  and  are  given  inter- 
nally in  4  massa  doses  with  a  little  cimiin  and  sugar  in  milk 
as  a  remedy  for  syphilis  and  for  dysentery ;  the  powder  made 
into  a  bolus  with  butter  is  given  to  check  diarrhoea ;  the  roasted 
tubers  ot"  the  cultivated  variety  made  into  balls  with  ghi  and 
sugar-candy  have  a  reputation  as  a  remedy  for  piles :  imder 
cultivation  the  plant  loses  its  bitterness,  and  is  much  grown  for 
the  tubers  which  are  roasted  and  eaten. 

D,  triphylla  is  very  acrid,  and  its  tubers  are  sometimes  used 
as  a  plaster  to  disperse  swellings.  We  have  received  the  tuber 
of  this  yam  from  Burma,  where  it  is  used  as  a  poison ;  when 
taken  internally  it  causes  great  irritation  in  the  mouth  and 
throat,  vomiting  of  blood,  a  sense  of  suffocation,  drowsiness,  and 
exhaustion :  and  it  is  said  that  a  piece  of  the  tuber,  the  size  of 
an  apple,  is  sufficient  to  cause  death  in  six  hours.  Nevertheless 
the  Burmese  use  it  as  an  article  of  food  after  it  has  been  cut  in 
thin  slices,  repeatedly  washed,  and  steamed  in  an  earthen  pot. 
The  Bunnese  name  is  Choo-ay-oo.     In  Sanskrit  the  tuber  bears 
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the  name  of  PashpoK  "strangle  cake/'  For  an  account  of  the 
economic  uses  of  the  diiferent  species  of  Dioscorea  cultivated  in 
India^  we  must  refer  the  reader  to  the  Bid.  Econ.  Prod,  of  India, 
iii.,  p.  115. 

The  tubers  peld  a  milky  juice  containing  a  small  quantity  of 
fat,  a  resin,  and  caoutchouc.  Analysis  of  tubers — Water  60*  722, 
Ash  free  from  C,  C0,«  and  Si  O^  0-895,  Protein  compounds  4-485. 

The  following  analyses  of  D.  alata  and  edulis  are  by  Payen 

(Coinpt.   rendus,  xxv.,  1847,  and    Moser,    Landic.    Versuchmt, 

Bd,,  20,  ]&77). 

Dioscorea  alata.     D.  edulis. 

Water 7964  6072 

Nitrogenous  matter     1*93  4'48 

Fat   0-35 

Nitrogen  free  extractive    ...     17'33  32*47 

Cellulose 1-09 

Ash  MO  0-89 

In  dry  substances. 

Nitrogen  1'52  1-82 

Carbohydrates 82*66 

The  nitrogen-free  extractive  of  D,  alata  contained  4' 79  per 

cent,  cane-sugar,    18  per  cent,  cellulose,  and  25*19  per  cent. 

starch. 

CYPERACE^. 

CYPERUS    ROTUNDUS,  Linn. 

Fig.— HoHL  28,  L  14,/.  2. 

Hab. — Throughout  India.     The  tubers. 

Vernacular, — Motha  (Hind,,  Guz.),  Rorai  (Tarn,),  Bhadra- 
muste,  Tunga-muste  (TeL)^  Bimbal,  Barik-motha  (Jfar.),  Mutha 
(Beng.y 

History,  Uses,  &C. — This  is  the  Mustaka  of  Sanskrit 
writers  ;  it  is  considered  to  be  diuretic,  diaphoretic,  astringent, 
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and  8tomacliic>  and  is  prescribed  in  febrile  afiections  and 
derangements  of  the  bowels.  In  Indian  domestic  medicine  the 
fresh  tubers  are  applied  to  the  breast  in  the  form  of  a  paste  as 
a  galactagogue. 

C.  rotundus  is  doubtless  the  o^^^  (Suad)  of  Abu  Hanifeh,  who 
describee  it  as  a  certain  kind  of  sweet-smelling  root  or  rhizome 
(#A*jjt),  rounds  black,  hard  like  a  knot,  which  is  an  ingre- 
dient in  perfumes  and  medicines.  In  the  Kdmis  it  is  said  to 
possess  a  wonderful  efficacy  for  healing  ulcers  and  sores,  Ibn 
Sina  says  that  the  best  kind  of  Suad  is  that  which  comes  from 
Kufa  in  Chaldea,  and  that  the  Indian  drug  (C  scariosus)  is  said 
to  make  the  hair  grow  thin.  He^  along  with  other  Arabian  and 
Persian  writers,  describes  the  drug  as  attenuant^  diuretic,  em- 
menagogue,  lithontriptic,  and  diaphoretic ;  they  prescribe  it  in 
febrile  and  dyspeptic  affections^  and  in  one  ounce  doses  as  an 
anthelmintic  ;  externally  it  is  applied  to  ulcers^  and  used  as  an 
ingredient  in  warm  plasters. 

Dioscorides  calls  it  icvrr€pof  and  notices  its  use  as  a  diuretic 
and  emmenagogue  and  as  an  application  to  scorpion  stings 
and  ulcers;  he  also  states  that  it  is  an  ingredient  in  warm 
plasters. 

Herodotus  (4,  71)  notices  it  as  an  aromatic  plant  used  by 
the  Scythians  for  embalming.  Kv^tipov  is  mentioned  in  the 
Iliad  (21,  351)  and  Odyssey  (4,  603)  and  by  Theophrastus  in 
his  fourth  book ;  it  appears  to  have  been  a  favourite  food  of 
horses.  Pliny  (21, 18)  calls  it  Juncm  triangularis  or  anguloms  ; 
it  is  also  probably  the  Juncus  of  Celsus  (3,  21),  mentioned  as 
an  ingredient  in  a  diuretic  medicine  for  dropsy,  although  he 
calls  it  Juficus  quadratus. 

Description. — Culms  erect,  1—2  feet,  triangular,  with 
rounded  angles ;  leaves  radical ;  sheathing  shorter  than  the 
culms;  root  tuberous,  tubers  often  crowded  together,  size  of 
filberts,  brown  or  black  externally,  white  internally,  odour  like 
that  of  Acorus ;  umbels  terminal,  compound ;  involucre  3-leaved, 
unequal;  spikes  linear,  sub-sessile.  Often  a  troublesome  weed 
in  cultivated  ground, 
III— 70 


Digitized  by  LjOOQ IC 


654  CYPERACEM 

CYPERUS  SCARIOSUS,  B  Br. 

Fig — C.  B.  Clarke,  Linn,  Soc.  Journ,  xxi.y  159. 

Hab. — Damp  places  in  Bengal.     The  tubers. 

Vernacular, — N6gar-motha  {Hind.,  Ghiz,),  Nagar-mutha 
(Beng,),  Lavdla,  Nigar-motha  (Mar.),  Muttah-kach  (Ttfw.), 
Kola-timga-muste  (TeL),  Konnari  (Can.). 

History,  Uses,  &C. — This  plant  produces  the  aromatic 
tubers  which  have  long  been  in  use  in  Hindu  medicine  and 
perfumery  under  the  Sanskrit  name  of  Nagar-mustaka ;  they 
are  considered  to  have  the  same  medicinal  properties  as  those 
of  C  rotundm.  Arabian  and  Persian  writers  mention  this 
Indian  Cyperus,  but  consider  it  to  be  inferior  to  0.  rotundus. 
In  the  Concan,  Nagarmoth,  Solanum  indtcum,  Tinospora 
cordifolia^  Ginger  and  Emblic  myrobalans,  of  each  2  tolds,  are 
powdered  and  divided  into  5  parts,  and  one  part  taken  daily 
in  decoction  with  a  little  honey  and  long  pepper  as  a  febrifuge. 
Several  other  prescriptions  of  a  similar  nature  are  used  in  fever, 
and  will  be  found  in  the  Wanaushddi  Prakasha.  In  dysentery, 
Nagarmoth,  Mocharas,  Lodhra,  Daitiphul  ( Woodfordia  ftoHhunda 
flowers),  unripe  Bael  fruit,  and  the  seeds  of  Holarrhm 
antidysentenca  are  ground  with  whey  and  molasses  and  given 
in  6  massa  doses.  In  famine  seasons  Ndgarmoth  has  proved 
a  valuable  resource  to  the  poor. 

Description. — The  ovoid  tubers  of  this  plant  are  developed 
upon  a  thin  underground  stem,  and  are  simple  or  branched, 
generally  about  2  inches  long  and  ^  an  inch  in  diameter ;  the 
external  surface  is  marked  by  a  number  of  annular  ridges,  and  is 
almost  concealed  by  the  remains  of  leaves;  when  these  are 
removed,  the  colour  of  the  tuber  is  a  deep  brown ;  a  few  wiry 
rootlets  arise  from  its  under  surface,  and  at  the  lower  end  is  a 
portion  of  the  underground  stem.  The  substance  of  the  tuber 
is  hard  and  of  a  reddish  colour ;  it  is  divided  into  a  central  and 
cortical  portion,  the  latter  being  of  a  darker  colour.  The  odour 
is  strongly  aromatic  like  Acorus,  but  somewhat  terebinthinate. 
The  plant  is  aquatic  and  grows  in  the  Concan  in  ponds  and 
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ditches  along  with  Scirpus  subulatus,  Vahl. ;  both  plants  are 
called  Lavdla  in  Marathi,  a  name  which  appears  to  be  equiva- 
lent to  the  English  Hush, 

Microscopic  structure, — The  outermost  layer  of  the  cortical 
portion  is  composed  of  large  bundles  of  reddish-brown  stonj 
cells,  separated  from  one  another  by  interspaces ;  within  it  are 
from  6  to  8  rows  of  very  thick-walled,  empty  cells;  next  a  tissue 
of  thick- walled  cells,  most  of  them  full  of  large  starch  granules^ 
but  some  containing  essential  oil  and  probably  resinous  matter. 
The  central  'portion  of  the  tuber  is  separated  from  the  cortical 
by  a  single  row  of  small  yellow  stone  cells ;  it  is  composed  of 
thick-walled  cells  full  of  starch  like  those  in  the  cortical  por- 
tion, but  differs  from  it,  inasmuch  as  many  of  the  cells  contain 
red  colouring  matter.  Large  vascular  bundles  abound  in  the 
root,  some  of  them  are  surrounded  by  a  layer  of  stony  cells. 

Commerce, — Two  kinds  of  Nfigarmoth  are  met  with  in  this 
market— Surat  and  Kattiawar;  the  first  is  heavier  and  more 
aromatic  than  the  second.  Value— Surat^  Rs.  2  per  maund  of 
37i  lbs. ;  Kattiawar,  Rs.  1  J.  The  Surat  Nigarmoth  is  probably 
obtained  from  R^jputana,  where  the  plant  is  common  in  tanks. 

Scirpus  KySOOr,  Roxb.  Fern.— Kasird  {Hind,)f 
Kachara  [Bomb,),  The  tuberous  root  found  in  tanks,  about  the 
size  of  a  nutmeg,  and  of  a  black  colour  externally,  has  astringent 
properties,  and  is  given  in  diarrhoea  and  vomiting. 

We  have  met  with  two  other  species  of  Cyperus,  yielding 
edible  tubers.  The  one,  called  "Thcgi"  in  Guzrathi,  is 
probably  C.  bulbovis.  It  grows  in  the  sand  on  the  coast  of 
Kattiawar,  and  is  used  as  a  bread-stuff  at  all  times,  and  was  of 
much  value  in  the  last  famine.  The  tubers  are  ovoid  and 
pointed,  about  i  of  an  inch  in  length,  horny  and  translucent, 
brittle  when  dry  and  farinaceous  when  powdered.  The  other 
ie  called  "  Pudhya  "  in  Marathi ;  it  grows  in  salt  rice-fields,  and 
is  eaten  in  the  Southern  Concan.  The  tubers  are  half  an  inch 
or  a  little  more  in  length,  surface  brown,  with  the  remains  of 
membranaceous  sheaths  arising  from  four  transverse  rings, 
hard,  white  and  mealy  within. 
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The  analyses  of  these  tubers  gare  the  following  results : 

Thcgi.  Fadhy*. 

Fat -73  -66 

Sugar^  &c.  (spirit  extract)    ...       '82  1*64 

Gum  and  carbohydrates   9*00  5-69 

Albuminous  matter   6*68  8*68 

Starch 6299  66-24 

Fibre  6-78  4-51 

Ash 3-60  206 

Moisturf^    10-40  10-53 

100-00  100-00 


The  amount  of  nitrogen  in  the  first  was  1'07  per  cent,  and  in 
the  second  1-39  per  cent.  There  were  traces  of  an  alkaloid  in 
both  tubers. 

KYLLINGIA  MONOCEPHALA,  Linn. 

Fig. — Bheede,  Sort  Mai.  xiL,  t.  53  ;  Humph.  Amh.  ti,,  8, 
f.2;Rom,  Or.,  13,  ^.  4,/ 4. 

KYLLINGIA  TRICEPS,  Linn. 
Fig. — Bheede,  Hm*t.  Mai.  xn.^  t.  §2. 
Hab. — Throughout  the  Peninsula  of  India.     The  roots* 

Vernacular. — Nirbisi  (Hind.)^  Sveta-gothubi,  Nirbishi 
{Beng.),  Mottenga,  Pee-mottenga  (Mai.),  Musta  {Mar.). 

History,  Uses,  &C. — These  plant*  are  the  Nirvisha  of 
Sanskrit  medical  writers,  who  describe  them  as  antidotal  to 
certain  poisons.  Bheede  describes  JT.  triceps  and  K.  mono- 
cephala  as  having  similar  properties,  and  states  that  the  former 
plant  is  called  Coquinha  by  the  Portuguese.  In  Malabar  a 
decoction  of  the  roots  is  used  to  relieve  thirst  in  fevers  and 
diabetes,  and  oil  bcnled  on  the  roots  to  relieve  pruritus  of  the 
skin.  He  also  states  that  they  distil  an  oil  from  the  roots, 
which  is  of  a  dark  yellowish-green  colour,  pleasant  odour  and 
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pungent  taste,  and  which  is  used  for  the  same  purposes  as  the 
decoction  and  to  promote  the  action  of  the  liver. 

Irving  states  that  iC  monocephala  is  used  at  Ajmere  as  an 
antidote  like  zedoary,  and  Boxburgh  notices  its  use  as  an  anti- 
dote in  Bengal. 

These  plants  have  the  odour,  and  apparently  all  the  qualities, 
of  CyperuB  rotundus. 

Description. — The  roots  are  creeping,  those  of  K,  triceps 
bear  tubers.  The  culms  are  erect  and  triangular,  leafy  at  the 
base.  The  leaves  membranaceous,  flat  towards  the  apex,  ciliated 
with  minute  bristles  on  the  margin  and  keel.  The  flower-heads 
of  K.  monocephala  are  solitary,  globose,  dense  and  white ;  whilst 
those  of  K.  triceps  consist  of  from  3  to  6  spikes,  one  of  which  is 
much  larger  than  the  rest.  The  invqlucres  are  3  to  4  leaved, 
unequal,  the  longest  leaf  as  long  as  the  culm. 

GKAMINEiE. 

ANDROPOGON  SCHCENANTHUS,  Linn, 

¥ig.~  Boyle,  III,  t.  97;  Trin.  8p.  Or.  m.,  t.  827.  Rusa 
grass,  GKnger  grass  (Eng.),  Schaenanthe  des  Tndes  (^.)- 

Hab. — Indian  Peninsula,  Western  Ghauts^  extending  spar- 
ingly to  the  coast.     The  essential  oil. 

Vernacular. — Sugandha  ros^,  Rus£,  Gundhis,  Gtmdhbel,  Mir- 
chiya  gandh  (Hind.,  Ghiz.),  Agiy^-ghas,  Gandha-bena  (Beng,), 
Sugandhirohisha,  Rohishe-gavat  {Mar.)^  Parimalada-ganjani 
{Can.),  Sakanard-pillu  (Tarn.). 

History,  Uses,  &C. — This  grass  is  the  Bhustrina  or 
Bhutrina  ''earth  grass"  of  the  Baja  Nirghanta,  and  is  also 
known  as  Bohisha  in  Sanskrit.  Among  the  synonyms  which 
it  bears,  we  may  mention  Gandha-kh^da  and  Gandha-trina 
"odorous  grass,'*  Su-rasa  "well  flavoured/'  and  Su-gandha 
"having  an  agreeable  odour."  It  is  described  as  aromatic 
and  stimulant  and  useful  in  bilious  and  phlegmatic  affections. 
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Mahometan  writers  upon  Indian  Materia  Medica  confoand 
A.  Schmnanthus  with  Izkhir  {A.  lanige}*) ,  9,116.  Mir  Muhammftd 
Huaain  gives  Riis  as  an  Indian  name  for  Izkhir ;  he  also  mil- 
lions several  other  Indian  names,  such  as  Gandhis,  Gandhbel, 
&c.,  showing  that  he  was  well  acquainted  with  Bdsa  grass* 
The  author  of  the  TuhfaUel-muminin  mentions  a  distilled  water 
prepared  from  Izkhir,  and  also  an  oil  made  by  macerating  the 
grass  in  sweet  oil  exposed  to  the  sun  ;  it  is  therefore  probable 
that  in  his  time  (1669)  the  essential  oil  was  not  made  from 
A.  SchcBnanthus,  The  industry  probably  commenced  in  the 
18th  century  whilst  Khandesh  was  in  a  flourishing  condition 
under  its  Mahometan  rulers. 

A.  Schmnanthus  W6W  first  brought  to  the  notice  of  Europeans 
by  General  Martin^  who  collected  the  seeds  in  the  Balaghat, 
during  the  war  with  Tippu  Sultau,  and  cultivated  the  plant  at 
Lucknow,  whence  he  sent  seeds  to  Roxburgh,  in  Calcutta.  The 
first  mention  of  the  oil  is  by  Maxwell  in  1 825  ( Calcutta  Med. 
Fhys.  Trans.,  i.,  p.  367) ;  it  was  afterwards  described  by  Forsyth, 
1827  (Ibid.,  iii.,  p.  213).  The  A.  Nardus  of  Ainslie,  whichhe 
calls  ginger  or  spice  grass,  is  doubtless  the  same  plant;  he  notices 
its  use  in  infusion  as  a  stomachic,  and  states  that  an  essential  oil 
is  prepared  from  it  which  is  useful  in  rheumatism. 

Preparation  of  the  oil, — The  oil  distillers  in  Blhandesh  call  the 
grass  Motiya,  when  the  inflorescence  is  young  and  of  a  bluish- 
white  colour ;  after  it  has  ripened  and  become  red,  it  is  called 
Sonfiya*  The  oil  obtained  from  it  in  the  *  first  condition  has  a 
more  delicate  odour  than  that  obtained  from  the  ripened  grass. 
The  Motiya  oil  is  usually  mixed  with  the  second  kind,  which 
by  itself  woidd  not  fetch  a  good  price  in  the  European  market. 
The  grass  grows  freely,  though  not  very  widely,  on  open  hill- 
sides in  West  Ehandesh,  especially  in  Akr&ni.  The  original 
seat  of  the  manufacture  was  Pimpalner,  but  as  the  oil  is  in 
great  demand,  the  manufacture  has  of  late  spread  to  Nandurb^r, 
Shahada,  and  Taloda.     The  makers  are  Musalmans,  who,  at  the 

*  We  are  indebted  to  Mr.  A.  Lucas,  Assistant  Collector,  Khandesh,  for 
specimens  of  the  Motiya  and  Sonfiya  grasses  from  ^e  distUUng  districts. 
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close  of  the  rains,  about  September,  wbeo  the  grass  is  ripening, 
buy  it  from  the  Bhils,  stack  it,  and  set  furnaces  at  the  sides  of 
brooks  where  wood  and  water  are  plentiful.  A  large  pit,  four 
feet  long  by  two  wide  and  two  and  a  half  deep,  is  dug,  and  a 
furnace  [chula)  prepared.  On  this  furnace  is  placed  a  copper 
or  iron  caldron,  large  enough  to  hold  from  30  to  60  pots  of 
water.  After  pouring  in  some  water,  the  caldron  is  filled  to 
the  brim  with  chopped  grass,  and  a  little  more  water  is  added. 
The  mouth  of  the  caldron  is  carefully  closed  with  an  iron  or 
copper  plate,  made  fast  with  wheat  dough.  From  a  hole  in  this 
lid,  a  bamboo  tube,  wrapped  in  a  piece  of  cloth,  plastered  with 
the  flour  of  Udid  {Phaseolus  MungOy  Linn.,  black  var.),  and 
boimd  with  ropes,  passes  into  a  second  closed  caldron,  sunk  to 
the  neck  in  running  water.  The  steam  from  the  grass  is  con- 
densed in  the  second  caldron,  which,  when  full,  begins  to  shake. 
The  tube  is  then  skilfully  removed,  and  the  contents  of  the 
caldron  poured  into  a  third  similar  vessel  and  stirred.  Then  the 
oil  begins  to  appear  on  the  surface,  and  is  slowly  skimmed  off. 
The  distillate  is  returned  with  fresh  grass  to  the  still.  In 
1879-80  the  number  of  stills  was  197,  producing  about  71  cwts. 
of  oil.  More  than  100  stills  are  worked  inNandurbdr  alone,  and 
the  increase  of  the  manufacture  is  prevented  only  by  the 
scarcity  of  the  grass.  The  oil  is  packed  in  skins,  and  sent  on 
bullock  back  over  the  Kundaibdri  Pass  to  Surat,  and  by  Dhulia 
and  Manmad  to  Bombay. 

We  are  assured  by  the  Bombay  dealers  that  all  the  oil  of 
commerce  is  more  or  less  adulterated  ;  and  a  comparison  of  the 
commercial  article  with  some  oil  distilled  by  one  of  us  supports 
this  statement ;  the  adulteration  is  said  to  be  practised  by  the 
distillers,  who,  we  are  informed,  are  regularly  supplied  with  oil 
of  turpentine  from  Bombay.  373  lbs.  of  grtiss  received  from 
Khandesh  and  submitted  to  distillation  under  our  own  superin- 
tendence in  Bombay  yielded  1  lb.  b\  ozs.  of  oil.  Portions  of 
this  oil  were  mixed  with  oils  of  turpentine,  groundnut,  rape, 
and  linseed ;  with  all  three  it  formed  a  milky  or  turbid  mixture, 
but  the  two  first,  after  standing  for  some  days,  became  perfectly 
bright.   We  are  informed   that  formerly  it   was  the  custom  to 
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adulterate  with  groundnut  oil,  but  that  turpentine  is  now  used, 
as  it  cannot  be  detected  by  the  evaporation  test. 

The  use  to  which  Rfisa  oil  is  put  in  Turkey,  to  which  country 
it  is  principally  exported,  vi&  Egypt  and  the  Red  Sea  ports,  from 
Bombay,  was  first  explained  by  Hanbury  {N,  Repert.  /.  Pharm., 
viii,,  365),  and  in  Phamiacographia  we  find  the  following 
interesting  statement : — **  No  drug  is  more  subject  than  attar  of 
rose  to  adulteration,  which  is  principally  effected  by  the  addition 
of  the  volatile  oil  of  an  Indian  grass,  Andropogon  SchienanthuSj  L. 
This  oil,  which  is  called  in  Turkish  Idris  yaghi^  *  and  also 
Entershahf  and  is  more  or  less  known  to  Europeans  as  Oera- 
mum  oilf  is  imported  into  Turkey  for  this  express  purpose,  and 
even  submitted  to  a  sort  of  purification  before  being  used.f  It 
was  formerly  added  to  the  attar  only  in  Constantinople,  but 
now  the  mixing  takes  place  at  the  seat  of  the  manufacture.  It 
is  Slid  that  in  many  places  the  roses  are  absolutely  sprinkled 
with  it  before  being  placed  in  the  still." 

Description. — Root  perennial, with  long  wiry  fibres ;  culms 
erect,  from  3  to  6  feet  high,  often  ramouS;  smooth,  filled  with  a 
spongy  pith ;  leaves  very  long,  tapering  to  a  very  fine  point, 
smooth  in  every  part,  and  of  a  soft  delicate  texture ;  sheaths, 
shorter  thtm  the  joints  on  full-grown  plants,  with  a  membrana- 
ceous stipulary  process  at  the  mouth ;  panicles  linear,  subsecund; 
spikelets  paired,  but  with  only  three  joints  ;  flowers  also  paired, 
one-awned,  hermaphrodite  and  sessile,  the  other,  awnless, 
male  and  pedicelled,  the  terminal  florets  are  three,  one 
hermnphrodite,  sessile  and  awned,  the  other  two  male,  pediceUed, 
and  awnless. 

Hermaphrodite  calyx  one-flowered,  two-valved,  base  girt  with 
wool,  as  is  also  the  rachis  and  proper  pedicels ;  corol  one-valved, 

^f^^f^^  izris,  proDouDced  idris  by  the  Arabs,  is  a  Persian  word,  and  it 
explained  in  the  Burhdn  »s  a  kind  of  wild  mallow  which  the  Greeks  call  Aluba 
and  the  Arabs  -t^^^c^  (shahm-el-maraj).  If  a  decoction  of  it  with 
▼inegar  and  oil  is  rubbed  on  the  limbs  it  protects  against  venomous  bites.  It 
is  perhaps  Paoonia  odorata  or  some  other  odoriferous  plant  belonging  to  the 
MaWacese. 

tFor  particulars,  see  Baur  (p.  262,  note  3) 
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a  long  black  awn  occupies  the  place  ol  the  other,  which  has 
two  small  filaments  at  its  base;  nectary  two  minute  leaflets 
embracing  the  germ  laterally ;  stamens,  pistil,  and  seed  as  in 
the  genus. 

Male  calyx  as  in  the  hermaphrodite ;  corol  one-valved ;  nectary 
and  stamens  as  in  the  hermaphrodite,  no  pistiL  (Roxburgh.) 

The  oil  of  A.  Schcenanthm  distilled  by  one  of  us  was  dex- 
trogyte,  the  ray  being  rotated  39^  to  the  right  by  a  column  of 
100  mm.,  and  78®  by  one  of  200  mm.  Some  samples  of  the 
commercial  oil  rotated  the  ray  about  13®  to  the  right,  and 
others  had  little  or  no  effect  upon  it.  The  colour  of  the  genuine 
oil  was  that  of  pale  sherry ;  the  commercial  samples  were  more 
highly  coloured.  The  odour  at  first  resembles  that  of  the  rose, 
but  there  is  a  persistent  and  terebinthinate  after-flavour  which 
is  not  agneeable. 

The  taste  is  pungent  and  agreeable,  approaching  that  of 
ginger. 

Chemical  composition. — The  oil  of  this  grass,  which  has  been 
named  Oeraniol  (C*°H*^0),  is  an  alcohol  belonging  to  the 
series  C^H*^ — ^O.  The  two  samples  examined  by  F.  W. 
Semmler  {Ber.  d,  D.  C/iem.  Ges.,  23,  1098),  which  yielded  90 
per  cent,  of  geraniol,  must  have  been  adulterated,  as  thpy  turned 
a  ray  of  polarised  light  20®  to  the  left,  whereas  the  genuine 
oil  distilled  by  one  of  us  was  strongly  dextrogyre.  Geraniol, 
which  occurs  also  in  Pelargonium  Radula^  Aiton,  has  a  fragrant 
odour  of  roses,  and  is  miscible  with  alcohol  and  ether;  the 
boiling  point  at  17  mm.  pressure  is  120®'o — ]22°'5,  and  the 
refraction  48*71.  With  calcium  chloride  at  50®  it  forms  a 
crystalline  compound  (C'^H^^O)  Ca  CI*,  decomposed  by  water 
and  slowly  oxidised  by  air.  Potash-fusion  forms  isovaleric 
acid.  Neutral  aqueous  K'MuO*  forms  acetic  and  isovaleric 
acids.  Even  boiling  baryta-water  slowly  forms  isovaleric  acid. 
Chromic  acid  mixture  forms  citral  (Semmler).  HNO^  forms 
nitrobenzene,  HCj',  oxalic  acid,  and  a  resin,  but  no  camphoric 
acid.  (Beiktein  Chemip,  iii.,  265  ;  WalW  Diet  Chem.,2nd  Ed., 
ii.,  p.  609  ;  Ber.  v.  Schimmr!  t^  Co.,  April  1891,  p.  37.) 
Ill,— 71 
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Commerce. — The  official  statistics  only  show  the  oomhined 
export  of  grass  oils,  and  do  not  enable  us  to  distingxiish  tl» 
different  kinds.  In  1888-89,  15,270  gallons  of  these  oils, 
valued  at  Rs.  267,800,  were  exported. 

As  we  have  already  stated,  the  production  of  Ausa  oil  in 
Ehandesh,  the  chief  source  of  the  sup|dy,  does  not  much 
exceed  70  cwts.  yearly.  The  value  of  oil  of  good  quality  in 
Bombay  is  about  Rs.  3^  per  lb.  It  is  exported  in  pots 
containing  about  40  lbs.  each. 

ANDROPOGON  LANIGER,  Desf. 

Fig. — Trin.  Ic.  Gr.,  L  326.  Squinanch  [Eng.)y  Schaenanthe 
officinal  (Fr,), 

Hab. — Northern  India  to  Tibet,  Arabia,  North  Africa. 

The  plant. 

Vernacular, — Liimjak,  Khavi,  Usirbh^l  {Bind.),  Earankusa 
(Beng.),  Pivala-vdla   (Mar.),  Pilo-vflo  (Guz.). 

History,  Uses,  &C. — This  grass  is  described  in  the 
Nighantas  under  the  Sanskrit  name  of  L^ajjaka,  with  the 
synonyms  Dirgha-raulaka  ** long-rooted,''  Jalas&ya  "aquatic," 
Sevya,  Amrinala,  Ishta-klpatha,  &c.,  as  cooling,  useful  in  fever, 
and  tridosha  or  derangement  of  the  three  humors.  It  is  parti- 
cularly mentioned  by  Arrian  in  his  accoimt  of  Alexander's  jour- 
ney through  the  Punjab  and  Sind,  and  was  gathered  in  Lus  by 
the  Phoenician  followers  of  the  army,  who  called  it  spikenard. 
Dioscorides  (i.,  1 6)  describes  it  under  the  name  of  ^rxoivos^  and  says 
that  the  best  kind  grows  in  Arabia,  has  an  odour  like  roses 
when  rubbed  between  the  hands,  and  a  pungent  taste.  It  has 
carminative  and  stimulant  properties,  and  is  useful  as  an 
emmenagogue.  This  latter  use  of  the  plant  is  noticed  by  Hip- 
pocrates in  his  treatise  on  the  diseases  of  women  (Lib.  ii.,  Sec.  5), 
The  same  plant  was  known  to  the  Romans  as  SchcBUus  or 
Juncus  odoratus,  and  was  used  to  flavour  wine  (Oaio^  R.  H  105, 
2;  113,  1.  Col.  12,  20,  53),  and  from  Plantus  (P(sn.  1,  2,  55)  we 
learn  that  it  was  used  to  prepare  a  perfume  in  favour  with  the 
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Roman  meretrices  whom  he  speaks  of  as  BchoeniculcB  or  Sehmno 
deWmtm.  Soribonius  Largos  {Comp.y  167)  mentions  Schoenus, 
i.e.,  Junci  odorati  flores,  as  an  ingredient  in  a  theriacexiaeA  as  an 
antidote  to  snake-bites,  and  Pliny  also  mentions  it  (12,  48)  in 
his  chapter  on  the  sweet-scented  Calamus.  We  are  of  opinion 
that  the  whole  of  this  chapter  refers  to  this  grass,  and  that 
the  substance  like  a  cobweb,  which  is  generally  hioton  by  the  name  of 
the  ^^fiovce^*,*  and  which  he  calls  the  pith,  is  really  the  cottony 
calyx  of  the  plant  which  the  Arabs  call  ^  i  H  I  ^  (f  ukkah  el 
idkhir)  or  the  "  flower  of  the  Idkhir,"  and  use  as  ^n  haemostatic. 
Other  Arabic  names  for  A.  laniger  are  Kilal-el-Mimiin  "  Ma- 
mun's  toothpick/'  *  Tibn-el-makah  "  Mecca  grass,"  and  Tib-el- 
Arab  "the  Arab's  perfume."  In  Persia  it  is  known  as  Gur- 
giyah,  and  the  author  of  the  Burh&n  states  that  it  bears  this 
name  because  the  onager  or  wild  ass  (G(ir)  is  particularly  fond 
of  it ;  he  describes  it  as  a  grass,  which,  when  chewed,  has  a 
taste  of  cloves  and  mastich,  and  which  is  called  by  the  Arabs 
Idkhir. 

Abd-Han(feh  Ed-DJnawarJ,  author  of  the  Book  of  Plants, 
has  the  following  description  of  the  plant : — "  It  has  a  root 
hidden  in  the  ground,  slender,  pimgent  in  odour,  and  is  like  the 
straight  stalks  of  the  ^yHy  (Kaulan  or  papyrus  plant),  save 
that  it  is  wider,  and  smaller  in  the  v->*^  (ku'oub,  intemodal 
spaces),  and  it  has  a  fruit  resembling  the  blooms  of  reeds,  but 
more  slender,  and  smaller;  it  is  ground,  and  is  an  ingredient 
in  perfumes ;  it  grows  in  rugged  and  in  smooth  grounds ;  but 
seldom  does  more  than  one  grow  in  the  same  spot ;  when  it 
dries  becomes  white." 

The  Arabian  and  Persian  physicians  describe  Idkhir  as  hot 
and  dry,  lithontriptic,  diuretic,  emmenagogue,  and  carminative  ; 
they  recommend  it  to  be  boiled  in  wine  as  a  diuretic ;  ground 
into  a  paste  it  is  said  to  be  a  good  appUcation  to  abdominal 
swellings;  added  to  purgatives  it  is  administered  in  rheu- 
matism ;  the  flowers  (calyxes)  are  used  as  an  hsemostatic.  They 
identify  it  with  the  Schoenus  of  the  Greeks. 

*  El  Mimtin,  son  of  H^rdn-el-Rasbid,  the  celebrated  Caliph. 
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In  medieval  Europe  it  was  officinal  under  the  names  of 
Sofa  G&nan thus,  Squinanthus,  and  Juneus  odoratus,  and  was  abo 
known  as  Fcenura  vel  stramen  oamelorum  "  camel's  hay  ot 
straw/',  from  its  being  the  principle  food  of  camels  in  the 
deserts  between  Syria  and  Egypt.  In  Arabia,  under  the  name 
of  ghusul,  the  powdered  grass  is  still  used  as  a  perfume  for 
the  bath. 

Description. — This  grass  IS  distinguished  by  its  simple 
rhizome,  short  thick  tuft  of  radical  leaves,  and  lanigerous  calyx. 
The  odour  is  like  that  of  oil  of  Rhodium ;  the  taste  aromatic, 
bitter,  and  somewhat  acrid. 

Chemical  composition,T-'Froia  56  lbs.  of  the  dry  grass 
purchased  in  the  bazar  we  obtained  the  large  yield  of  8f  oass. 
of  essential  oil ;  it  had  a  specific  gravity  of  '905  at  85^  F.,  and 
rotated  a  ray  of  polarized  light  S'O  degrees  to  the  left  in 
column  200  mm.  long.  The  colour  was  that  of  pale  sherrv'. 
According  to  Schimmel  &  Co.,  the  essential  oil  reminfls  one  of 
the  odour  of  Elemi  oil.  Its  sp.  gr.  is  '915,  the  optical  rotation 
+34^  88'.  It  boils  between  170^  and  250^  and  contains 
phellandrene  {Bericht  von  Schimmel  8f  Co,,  April,  1892). 

ANDROPOGON  CITRATUS,  DC. 

Fig.—  JFalL  PI.  As.  Rar.  iii,  t.  280 ;  Rheede,  Hort.  Mai 
xii.y  t,  72.     Lemon  grass  {Eng.),  Chiendent-oitron  (Fr.). 

Hab. — Eastern  Archipelago?  Cultivated  throughout 
India,     The  herb  and  oil. 

Vernacular. — Agya-ghds,  Agin-ghfo  (Hind.),  Gandha-bena 
(Beng.),  Hirva-chaha,  Olen-chaha  (Mar.),  Lili-chahe,  Nili- 
chahe  (Guz.),  V^shana-pulla  (Tam.),  Nimma-gaddi,  Chippa- 
gaddi  (Tel.),  Vagana-pulla,  Sambhdra-pulla  (Mai.),  Purvali- 
huUu  V&sane-hullu  (Can.),  Pengrima  (Cing.). 

History,  Uses,  &C. — This  grass  is  not  mentioned  to 
our  knowledge  by  any  of  the  Hindu  or  Mahometan  writers 
upon  Indian  medicinal  plaoits.  It  was  observed  by  Van  Rheede 
early  in  the  17th  century  as  an  established  and  well-known 
cultivated  plant,  and  it  is  not  improbable  that  Hindu  colonists 


Digitized  by  LjOOQ IC 


GRAMINEJi;.  565 

returning  from  Java  may  have  introduced  it.  The  Hindus 
colonized  that  island  in  the  5th  century,  and  in  the  7th  century 
there  was  much  intercourse  between  the  mother-country  and 
the  colony.  In  Java  the  grass  is  called  Sireh ;  it  was  known 
to  Rumphius  and  other  early  writers  on  the  natural  histor}'^  of 
the  East,  and  in  1717  an  oil  distilled  from  it  in  Amboyna  was 
known  as  a  curiosity.  {Ephem,  Nat.  Ourios.,  cent,  v — vi., 
Appendix  157,  quoted  in  PharnMcographia.)  Lemon-grass  oil 
is  mentioned  by  Roxburgh  in  1820  as  being  distilled  in  the 
Moluccas,  and  it  was  first  imported  into  London  about  the  year 
1832.  An  infusion  of  the  fresh  herb  is  a  favorite  native 
remedy  in  India  as  a  diaphoretic  and  stimidant  in  catarrh  and 
febrile  conditions,  and  also  in  the  congestive  and  neuralgic 
forms  of  dysmenorrhoBa.  The  oil  is  used  as  a  carminative  and 
as  an  application  in  chronic  rheumatism.  The  oil  has  been 
made  official  in  the  Pharmacopceia  of  India,  Dr.  Waring,  in 
the  appendix  to  this  work,  records  a  high  testimony  in  its 
favour  both  as  an  external  application  in  rheumatism  and  in 
other  painful  affections,  and  as  a  stimulant  and  diaphoretic 
internally.  He  states  that  amongst  the  half-castes  of  South 
India  it  is  one  of  their  most  highly  esteemed  remedies  in 
cholera.  In  infusion  the  leaves  are  often  combined  with  tea, 
mint,  or  black  pepper.  The  oil  is  distilled  in  rude  stiUs  at  the 
Western  base  of  the  hills  in  Travancore,  from  Anjengo 
northwards.  The  grass  is  burnt  at  the  end  of  the  dry 
weather.  In  Europe  the  oil  is  now  a  well-known  article  of 
commerce  under  the  names  of  Lemon-grass  oil.  Oil  of  Verbena, 
and  Indian  Melissa  oil.  It  is  employed  as  an  ingredient  in 
perfumes,  such  as  Eau  de  Cologne,  and  for  scenting  soaps, 
and  also  for  adidterating  the  "  true  Verbena  oil "  obtained 
from  Lippia  ciftiodora  in  Spain. 

Description. — Root  perennial,  young  propagating- 
shoots  issue  from  the  axils  of  the  leaves  that  surround  a  short, 
subligneous  leaf-bearing  culm.  Culms  from  5  to  7  feet  high, 
erect,  simple,  smooth,  about  as  thick  as  a  goose-quill.  Leaves 
many,  near  the  root  bifarious,  few  on  the  upper  part  of  the 
culm,  of  a  soft  texture,  pale-green  colour,  slightly  scabrous  on 
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the  margins,  otherwise  smooth ;  from  3  to  4  feet  long,  including 
their  sheaths,  and  about  }  of  an  inch  broad.  Floral  leaves 
small.  Panicle  linear,  a  little  bent  to  one  side,  composed  oi 
many  fascicles  of  spikes  that  are  both  terminal  and  form  the 
exterior  axils.  Spikes  generally  paired  on  a  common  peduncle, 
with  a  common  boat- like  spathe,  or  involucre  at  the  diyision; 
each  has  also  its  proper  pedicel,  and  both  spathe-shaped. 
Kachis  articulated,  much  waved,  hairy.  Flowers  in  pairs, 
one  hermaphrodite  and  sessile,  the  other  male  and  pedicelled; 
the  last  hermaphrodite  flower  of  each  spike  has  two  males; 
below  there  is  only  one  male,  as  the  rachis  occupies  the  space 
of  the  other.  Hermaphrodite  flowers  sessile.  Glume  girt  at 
the  base  with  wool.  Corol  2-valved,  awnless.  Nectary,  two, 
broad,  short>  wedge-formed,  obliquely  lobed,  crenulated  bodies 
embrace  the  insertion  of  the  filaments  and  the  forepart  of  the 
germ.  Male  'flowers  pedicelled,  calyx»  glumes  as  in  the 
hermaphrodite  ones.  Corol  1-valved,  awnless.  Nectary  as  in 
the  hermaphrodite,  stamens  three.  This  grass  flowers  in  the 
rains,  but  rarely. 

Chemical  composition. — The  most  interesting  constituent  of 
this  oil  is  Cttral,  which  has  been  examined  by  J.  W.  Semmler 
CBer.  d.  Deutsch.  Chem,  Ges.,  23,  3556,  and  24,  203).  This 
author  found  that  the  aldehyde  C*°H'^0,  obtained  by  the 
oxidation  of  geraniol  with  chromic  acid  mixture,  is  identical  with 
the  citral  of  oil  of  lemons.  By  further  oxidation  with  argentic 
oxide  he  prepared  Oeranic  acid^  C^°H*^0^,  a  limpid  oil,  and  by 
treating  citral  with  acid  sulphate  of  potassium,  Cymol  was 
formed,  a  molecule  of  water  splitting  off. 

Up  to  the  present  time  citral  has  been  found  by  Messrs. 
Schimmel  &  Co.  in  the  following  essential  oils:  — 

Lemon  oil  from     Cifms  Limonum. 

Limetta  oil  „        Oitrm  Limetia. 

Mandarine  oil  ,f        Citnia  Madurensis. 

Lemon  grass  oil  „        Andropoyon  ciiratas. 

Eucalyptus  oil  „        Eucalyptus  Staigeriana, 

Backhousia  oil  „       Backhousia  citriodora, 

Citronella  fruit  oil     „        Tetranthcra  citrata. 
Japan  pepper  oil        „       Zantltoxyloii  piperitum. 
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Commerce .-'ThQ  oil  is  largely  exported  from  Singapore  and 
Ceylon,  where  the  grass  is  cultivated.  The  shipments  from  the 
Malabar  Coast  during  the  last  four  years  were  as  follows: — 
1887,  943  cases;  1888,  1,678  cases;  1889,  979  cases;  1890, 
1^610  cases.  The  exports  from  Cochin  have  risen  from  228  cases 
in  1 884  to  2,387  cases  in  1889  and  1,917  cases  in  1890.  A  case 
contains  12  bottles  of  oil,  and  is  priced  at  Bs.  18^.  A  bottle  is 
guaranteed  to  hold  23  oimces  of  oil. 

ANDROPOGON  NARDUS,  Unn. 
Fig. — BentL  and  Trim.,  t.  297.     Citronelle  grass  (Eng.). 

Hab. — Ceylon,  Travancore,  cultivated  at  Singapore. 
The  essential  oil. 

Vernacular, — Maana  (Cing.), 

History,  Uses,  &C. — This  grass  is  considered  by  some 
botanists  to  be  the  wild  form  of  A,  citratua.  Other  grasses 
closely  allied  to  it  are  A.  KhasianuSy  Mimro,  growing  in  Silhet, 
and  A.  distam,  Nees,  growing  in  the  North-West  Provinces 
and  in  parts  of  the  Bombay  Presidency,  but  no  oil  has  ever 
been  distilled  from  these  species,  nor  do  they  appear  to  be  used 
medicinally  by  the  natives. 

A.  Nardus  is  not  mentioned  in  any  Sanskrit  medical  work, 
nor  do  the  Arabian  and  Persian  medical  writers  notice  it.  It 
owes  the  name  Mardus  to  its  having  been  confounded  with 
A.  laniger,  which  was  named  vdpbos  by  the  Greeks  who  invaded 
India.  At  the  present  time  it  is  only  known  in  Southern  India 
and  Ceylon,  and  the  Hindi  names  which  have  been  ascribed  to 
it  in  the  Diet.  Econ.  Prod,  of  India  properly  belong  to 
A.  Schcenanthiis  or  -4.  citratuB. 

Description.  — A  large  perennial  herb,  with  a  long 
slightly  branched,  partly  aerial  rhizome,  reaching  \  inch  in 
diameter,  and  strongly  ringed  with  the  closely-placed  scars  of 
the  leaf-sheaths,  the  remains  of  which  persist  on  the  upper 
portion,  and  giving  off  numerous  tough  root  fibres.  Stem 
reaching  6  feet  or  more  high,  erect,  stout,  cylindrical,  solid, 
smooth  and  shiniug,  partially  concealed  by  the  leaf -sheaths. 


Digitized  by  LjOOQ IC 


56S  GRAMINEJS. 

scarcely  thickened  at  the  nodes,  which  are  approximated  below, 
but  widely  separated  above,  flat  or  channelled  on  one  side  in 
the  upper  portion.     Leaves  very  large  and  long,  numerous, 
erect,  lower  ones  sometimes  reduced  to  their  sheaths ;  sheaths 
thick  and  strong,  about  6  inches  long,  closely  but  not  entirely 
enveloping  the  stem,  quite  smooth,  striate ;  ligule  short,  brown, 
laciniate,  scarious ;  blade  about  2  feet  long,  linear,  very  much 
attenuated  at  the  apex,  tapering  below,  minutely  denticulate 
with   forward  points    on  the  edges,  smooth  on  both  surfaces, 
pale  somewhat    glaucous   green,   lighter  beneath.     Spikelets 
very    small,    arranged    in     couples,   one-stalked,    containing 
one   male  flower,  the  other  sessile,  with  one  hermaphrodite 
and    often  one  barren   flower;  the    couples,   to   the   number 
of  3  or  4,  articulated  on  alternate  sides  of  a    short,  flattened, 
jointed    rachis    clothed    along  the    edges    with    long  white 
silky    hairs   tufted  beneath   the   spikelets,  forming  a    short 
acute  spike  about  i — |  inch  long;   the   spikes    arrang^ed  in 
pairs  on  a  common  slender  stalk,  at  the  bent  basal  node  of 
which  is  a  large,  erect,  acute,  leafy,  striate,  orange-red,  shining 
bract,  scarious  at  the  edges,  which  encloses  the  pairs  of  spikes 
before  expansion ;  the  pairs  of  spikes  very  numerous,  placed  on 
the  somewhat  zic-zac,  elongated,  smooth,  slender,  erect,  flattened 
branches  of  elongated  panicles,    which   come  off   in  clusters 
from  the  axils  of  the  upper  leaves,  the  whole  forming  a  very 
large  tufted,  elongated  somewhat  drooping  inflorescence,  often 
2  feet  or  more  in  length ;  glumes  nearly  equal,  acuminate,  mem- 
branous, smooth,  purplish,  boat-shaped,  the  lower  one  of  the 
sessile  spikelet  flattened  on  the  back  against  the  rachis  and  with- 
out a  mid- rib,  those  of  the  stalked  spikelets  with  several  parallel 
strong  veins ;  pales  of  the  lower  spikelet  2,   or  with   a  third 
representing  a  barren  flower,  very  unequal,   the   lower    very 
small,  deeply  bifid  with  twolong  cusps,  from  between  which  comes 
off  a  long,  slender,  slightly  kneed  purple  awn,  about  twice  the 
length  of  the  glumes,  and  projecting  considerably  beyond  the 
spikelet,  the  upper  much  larger,  acute  but   without  an   awn, 
very  delicate  and  membranous,  without  veins ;  in  the  flower  of 
the  upper  spikelet  there  is  but  a  single  membranous  non-awned 
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pale.  Lodicules  2,  oblong,  truncate,  longer  than  the  ovary. 
Stamens  3,  anthers  purple.  Stigmas  2,  spreading,  protruded 
from  the  flower,  plumose,  bright  red -purple.  Fruit  not  united 
with  the  pales.  (Bentiey  and  Trimen. )  The  oil  is  of  a  pale  yellow 
colour  when  pure.  Mr.  J.  C.  Umney  (Pharm.  Journ.,  Ap.  11, 
1891,  p,  922)  has  shown  that  the  green  colour  of  the  commer- 
cial oil  is  due  to  the  presence  of  copper.  According  to  Messrs^ 
Bchimmel,  the  sp-  gr.  should  not  fall  below  -895  at  15^0.  The 
oil  is  often  adulterated  with  petroleum. 

Chemical  composition, — E.  Kremers  (Proe,  Am.  Pharm,  Assoc., 
1887,  p.  562)  found  the  oil  to  consist  of  an  aldehyde  (C^H'^O), 
a  terpene  (C^^H**),  an  isomer  of  bomeol,  named  Citronellol, 
and  acetic  and  valeric  acids.  These  two  acids  are  said  to  be 
formed  through  the  oxidation  of  the  aldehyde  and  to  eidst 
originally  in  combination  with  citronellol  as  a  compound  ether. 
T.  D.  Dodge  (Am,  Chem.  Journ.,  1889,  p.  456)  obtained  some- 
what different  results.  The  aldehyde,  isolated  from  the  oil  by 
means  of  a  concentrated  solution  of  sodium  bisulphite,  accord- 
ing to  Kremers  is  C'H**0,  while  Dodge  obtained  results  corre- 
sponding to  C^^H^^O,  and  names  the  compound  citronellic 
aldehyde.  By  the  action  of  P^O*,  an  oily  product,  probably  a 
terpene,  was  obtained.  By  heating  the  dibromide  of  the 
aldehyde  the  distillate  contained  a  small  quantity  of  oil  having 
the  odour  of  cymene,  C***H**,  thus  confirming  the  statement  of 
C.  R.  A.  Wright  (Journ.  Chem.  8oc.,  1875,  p.  1).  Oxidation 
with  potassium  permanganate  yielded  a  mixture  of  fatty 
acids  smelling  strongly  of  valeric  acid.  A  portion  of  the  oil 
boiling  at  77^  C,  was  probably  a  terpene.  The  portion  boiUng 
at  222°  C,  probably  citronellyl  alcohol,  C^°H^O,  the  same  as 
obtained  by  the  reduction  of  citronellic  aldehyde,  the  acetyl 
derivatives  of  both  having  the  same  characteristic  rose-like  odour. 
ANDROPOGON  ODORATUS,  Lisboa. 

'Fig* — Journ.  Bombay  Nat.  Hist.  Soc.  iv.,  p.  188. 

Hab. — ^Western  Ghauts,  extending  sparingly  to  the  coast. 
The  grass. 

Vernacular, — Vaidi-gavat,  TJsadhana  (Mar.). 
III.— 72    - 
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History,  Uses,  &C. — This  grass  is   not,  to  our  know- 
ledge, mentioned  by  Sanskrit  writers,  but  is  well  known  to  tie 
peasantry  by  the  names  given  above,  which  signify  "  physi- 
cian's grass  "  and   **  pungent  grass/'     A,  odorattis   was  firs; 
observed  by  one  of  us  in  1875  as  a  grass  growing  sparingly  at 
Tanna,  near  Bombay,  and  used  by  the  natives  as  a  caiminative 
in    the    bowel  complaints  of  children  (Mai.  Med.  of  Western 
India^  1st  Ed.,  p.  693),     In  1889  this  grass  was  found  growing 
abundantly  at  Lanowli  on  the  Western   Ghauts  by    Mrs.  J.  C. 
Lisboa,  and  was  described  and  figured  in  the  Journal  of  the 
Boynhay  Natural  Hktory  Society.     We  have  since  distilled  the 
grass  and  obtained  from  it  an  essential  oil  having  at  first  an 
odour  recalling  that  of  cassia  and  rosemary,  but  afterwards  a 
strong  persistent  odour  of  oil  of  cassia.    Messrs.  Schimmd  &  Co. 
notice   the  odour  of  Pine  needle  oil  in   this  sample,  and  find 
the  sp.  gr.  to  be  '945. 

Description. — Root  as  in  A.  8ch(Bnanthus,  Culm  erect, 
3 — 5  ft.  high,  sometimes  branching  from  the  lower  part, 
glabrous ;  nodes  long-bearded.  Leaves  lanceolate,  cordate  at 
the  base,  acute  or  acuminate,  with  a  few  long  hairs ;  the  lower 
cauline  and  radicle  leaves  long,  the  upper  small,  but  their 
sheaths  very  long.  Ligula  small.  Spikes  numerous,  erect, 
branched,  pedicellate  (the  pedicel  of  the  lower  spikes  longer), 
and  congested  at  the  end  of  a  long  peduncle  without  a 
sheathing  bract  and  forming  an  erect,  dense,  ovoid  panicle. 
The  rachis,  pedicel,  and  the  spikes  covered  with  long  silky 
hairs.  Spikelets  nearly  two  lines  long,  of  a  purple  colour,  the 
sessile  and  the  pedicellate  nearly  similar  ;  outer  glume  of  the 
sessile  spikelet  rather  thin,  many -nerved,  somewhat  obtuse 
and  covered  with  long  silky  hairs,  with  a  pit  in  some  spikelets 
of  the  same  plant  and  absent  in  others  ;  second  glume  as  long 
as  the  first  or  a  little  longer,  but  broader,  thin,  and  keeled ; 
third  glume  thinner  and  hyaline ;  fourth  glume,  smaller  or  an 
awn  \ — 1  inch  long,  with  a  hermaphrodite  flower  at  the  end 
of  the  pedicel.  Pedicel  of  the  pedicellate  spikelet  covered 
with  white  hairs,  but  the  spikelet  almost  free  of  hairs.  Outer 
glume  stiff,  with  five  or  more  nerves,  not  prominent,  almost 
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obtuse;  second  glume  thinner,  with  three  nerves,  somewhat 
broader,  but  as  long  as  the  first ;  third  glume  hyaline,  smaller ; 
fourth  glume  very  small,  hyaline  or  none  ;  no  awn;  at  the  top 
of  the  pedicel  three  stamens  not  well  formed  and  not  as  large 
as  in  the  hermaphrodite  flower.     ( /.  C.  Liahoa,) 

The  yield  of  oil  from  the  grass  was  equal  to  that  obtained 
from  A,  Sch(enanthm ;  it  had  a  deep  sherry  colour,  a  specific 
gravity  of  '931  compared  to  an  equal  volume  of  water  at  84*^  F., 
and  a  rotatory  power  of  — 22*75  in  a  column  of  100  mm.  or 
(„)D=  _24-43. 

ANDROPOGON  MURICATUS,  Retz. 

Fig, — Beauv.  Agr,,  t.  22.  Cuscus  (-B/ir^.),  Vettiver  [Tam.)y 
Chiendent  des  Ilides  (Fr,). 

Hab. — Coromandel,  Mysore,  Bengal,  Northern  India. 
The  roots. 

Vernacular. — Khas,  Bala,  Panni  (Ilind.)j  Khaskhas,  Bend 
{Bong.),  Vdla,  Var61u  (Mar,),  Vdlo,  Khaskhas  ((?ws.),  Vettiv^r 
{Tarn.),  Vattiveru  (Tel.),  Bdladveru  (Can.). 

History  Uses,  &C. — The  root  of  this  grass,  which  is 
the  only  part  of  the  plant  having  aromatic  properties,  is 
described  in  the  Nighantas  imder  the  name  of  Usira,  and  bears 
among  other  synonyms  those  of  Tirana,  Veui-mulaka  "  having 
braid^  roots,"  Sugandhi-mulaka  "  having  sweet-smelling 
roots,"  Sita-mulaka  "  having  cool  roots/'  &c.  It  is  considered 
to  be  cooling,  refrigerant  and  stomachic,  removing  bile  and 
phlegm,  and  useful  to  allay  thirst  in  fever  and  inflammatory 
affections.  An  infusion  is  used,  and  it  enters  into  the  com- 
position of  several  cooling  mixtures.  Sir  W.  Jones  suggests 
that  it  is  the  Mrindla  mentioned  in  Kalidasa's  Sakuntala^  but 
that  name  is  more  commonly  applied  to  the  leaf -stalk  of  the 
Lotus  than  to  the  roots  of  this  grass.  All  parts  of  the  Lotus  are 
renowned  for  their  cooling  properties,  and  the  use  of  the 
AVater  Lily  for  Sakuntala's  complaint  appears  to  us  to  be  more 
poetical.     In  Vedic  times  the  ancient  Hindus  were  instructed 
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to  build  their  houses  in  a  place  where  the  Virana  and  Kumi 
were  abundant,  and  on  some  copper- plate  inscriptions  dis- 
covered near  Etawah,  dated  A.D.  1103  and  1174,  this  plant  i» 
mentioned  as  one  of  the  articles  upon  which  the  kings  of  Kanaaj 
levied  imports  (Proc.  As.  Soc.  Bengal^  1873,  p.  161).  Externally 
it  is  used  in  a  variety  of  ways :  a  paste  of  the  root  is  rubbed  on 
the  skin  to  relieve  oppressive  heat  or  burning  of  the  bodj' ;  an 
aromatic  cooling  bath  is  prepared  by  adding  to  a  tub  of  water 
the  root  in  fine  powder,  together  with  the  root  of  Pacofiia 
odorata,  red  sandalwood  and  the  wood  of  Prunus  Puddum.  The 
same  ingredients  are  applied  in  the  form  of  a  thin  paste  to  the 
skin.     (Chakradatta.) 

All  over  India  the  roots  are  made  into  aromatic  scented 
mats,  hung  in  door- ways,  and  kept  wet  to  cool  and  perfume 
the  atmosphere  during  the  hot  season;  they  are  also  much 
used  for  making  fans,  ornamental  baskets,  and  other  small 
articles.  When  distilled  with  water,  the  roots  yield  a  fragrant 
oil,  which  is  used  as  a  perfume  and  for  flavouring  sherbet. 
Mir  Muhammad  Husain,  in  the  Makhzan-el-Adiciya,  describes 
khas  as  a  kind  of  Izkhir  used  in  India,  known  as  Izkhir-i- Jami 
and  called  by  the  Persians  Bikh-i-w41a.  European  physicians 
in  India  have  used  the  root  as  a  diaphoretic,  and  Pereira 
(Mat,  Med.,  ii.,  Pt.  I.,  p.  132)  states  that  in  1831  it  was  used  in 
Paris  and  Hamburg  as  a  preservative  against  cholera,  being 
hung  up  in  rooms  and  burnt  as  a  fumigatory.  In  1837  ft  was 
recommended  by  Foy  in  rheumatism  and  gout.  At  the  present 
time  the  root  is  distilled  in  Europe  to  obtain  the  oil,  which 
commands  a  high  price,  being  used  in  the  composition  of  many 
favourite  perfumes,  as  **  Mousseline  des  Indes,"  "  Marshal,** 
"  Bouquet  du  Roi,"  &c. 

Description. — A.  muricatus  has  an  erect  compressed 
culm,  5  to  6  feet  high,  with  smooth  nodes  and  linear-narrow 
Bub-bifarious  rigid  elongated  leaves  ;  the  panicle  is  verticelled ; 
the  branches  are  very  numerous,  simple  and  spreading;  the 
joints  of  the  rachis  are  smooth ;  the  glumes  are  minutely 
prickly  on  both  sides,  sub-equal,  muricated.     The   radicles  are 
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very  numerous  and  spring  from  a  rhizome,  on  the  upper 
surface  of  which  are  leaf-buds.  The  entire  root  is  of  a  yel- 
lowish-brown colour,  and  has  a  strong  and  persistent  odour, 
somewhat  like  myrrh  ;  the  taste  is  bitter  and  aromatic. 

Chemical  composition. — Khaskas  has  been  analysed  by  Vau- 
quelin,  who  has  obtained  from  it  a  resinous  substance  of  a 
deep  red-brown  colour,  having  an  aci;id  taste  and  an  odour  like 
myrrh ;  a  colouring  matter  soluble  in  water ;  a  free  acid  ;  a 
salt  of  lime ;  a  considerable  quantity  of  oxide  of  irou  ;  a  large 
quantity  of  woody  matter.    (Annates  de  Chimie,  Ixxii.,  p.  302.) 

The  oil  is  difficult  to  extract ;  this  difficulty  may  be  overcome 
by  placing  the  roots  in  a  steam- jacketted  still  with  just  suffi- 
cient water  to  drench  them,  allowing  to  stand  for  a  short  time, 
and  then  admitting  steam  at  about  15  lbs.  pressure  into  the 
jacket^  when  a  light  oil  will  come  over.  A  current  of  steam 
afterwards  admitted  into  the  still  and  raised  to  25  lbs.  pressure 
will  bring  over  the  heavier  portion  of  the  oil.  Piesse  states 
the  yield  to  be  10  oxs.  per  cwt. 

COIX    LACRYMA,    Linn. 

Fig.—  Bot.  Mag.,  t.  79;  Rheede,  Sort  Mai.  xii.,  L70. 
Job's  tears  (Eng.),  Larmes  de  Job  (Fr,). 

Hab. — Plains  of  India  and  warm  hill-slopes  from  the 
Punjab  to  Burma.     Cultivated  on 'the  hills.     The  seeds. 

Vernacular. — Sankhru,  Sankhlu,  Gargari-dh^  {Hind.), 
Gargar,  Kunch  (Beng.),  Rdn-jondhala,  Ran-makai  (Mar.), 
KsLaii  {Guz.). 

History,  Uses,  &C. — The  different  species  of  Coix 
bear  the  Sanskrit  names  of  Gavidhuka,  Gavedhu,  and 
Gavedhuka.  They  are  mentioned  in  Vedic  literature,  and 
appear  to  have  been  one  of  the  cereals  which  were  cultivated 
by  the  Arians  on  the  hill-slopes  of  the  Himalayas.  They  are 
still  cultivated  by  the  hill-tribes  in  the  Khasia  and  Naga  Hills 
and  in  Assam  and  Burma,  where  they  are  known  by  the 
vernacular  names  of  Kasi,  Kul^s^,  Kalinsi,  Kyeit,  &c.,  and  are 
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used  as  a  food-stuff.     The  wild  form,  common  in  the  plains,  is 
only   used  for  medicinal  purposes^  and    is  considered   to  \» 
strengthening  and  diuretic.     The  Arab  travellers  in  the  East 
became  acquainted  with  the  seeds  and    named    them    Dama 
D^ud   "David's  tears/*  and  afterwards  Damn  Aydb  **JoV8 
tears."     Es-S^ghani,  who  died  about  the  year  1260,  mentions 
them  in  the  Obdb  as  a  well-known  strengthening  and  diuretic 
medicine.     The  Arabs  introduced  the  plant  into    the  West, 
and  it  has  become  naturalized  in  Spain  and  Portugal,  where  it 
is  still   known  as  Lagrima  de  Job.    European  botanists  have 
rather  inappropriately  given  the  name  of  Coix  (  Greek  icwf )  to 
this  genus,  Coix  being  the  name  of  a  kind  of  palm  growing  in 
Africa  and  mentioned  by  Theophrastus  and  Pliny. 

The  following  notice  of  C,  lacrynia  occurs  in  the  Descriptive 
Catalogue  of  the  Vienna  Exhibition^  1873  : — "  The  seeds  known 
as  Job's  tears  are  used  as  food  in  China  and  Malacca,  imder 
the  name  of  Eejin  or  Ee-yin.  ^  It  is,'  we  are  told,  '  the  most 
remarkable  among  food- grains  for  its  chemical  composition.' 
Dr.  Smith  writes  that  ^it  is  larger  and  coarser  than  pearl- 
barley,  but  it  is  equally  good  for  making  gruel.  As  it  is  sold 
for  five  pence  per  Chinese  pound,  it  makes  an  excellent  diet- 
drink  for  hospital  patients  in  China,'  Dr.  Hooker  observes 
that  *  a  great  deal  of  Coix  is  cultivated  in  the  Khasia  Hills ; 
the  shell  of  the  cultivated  sort  is  soft  and  the  kernel  is  sweet, 
whereas  the  wild  Coix  is  so  hard  that  it  cannot  be  broken  by 
the  teeth ;  each  plant  branches  two  or  three  times  from  the 
base,  and  from  seven  to  nine  plants  grow  in  each  square  yard 
of  soil ;  the  produce  is  small,  not  above  30  or  40  fold.'  In 
Mason's  *Burmah*  it  is  stated  that  a  species  of  Coix,  with 
large  esculent  seeds,  which  are  parched  like  Indian  corui  are 
often  for  sale  in  the  bazars,  and  are  cultivated  very  extensively 
by  the  Red  Karens." 

C  lacryma  has  also  been  introduced  into  Brazil,  where  it  is 
cultivated  to  some  extent.  For  much  interesting  information 
concerning  the  different  species  or  varieties  of  the  plant,  and 
the  economic  uses  to  which  the  seeds  are  put,  we  must  refer 
the  reader  to  the  Did.  Econ.  Prod,  of  India,  ii.,  p.  492. 
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Description. — The  silicions  involucre  of  this  grass  con- 
taining the  seed  is  sold  in  the  drug  shops.  It  is  about  the  size 
and  has  much  the  appearance  of  a  small  cowrie  shell,  shining 
white,  and  very  hard.  At  the  base  is  a  scar  marking  the 
attachment  of  the  peduncle ;  at  the  apex  an  opening,  from 
which,  even  in  the  dry  state,  a  portion  of  the  female  flower 
may  be  seen  protruding.  In  the  fresh  state  a  spike  of  male 
flowers,  from  one  to  two  inches  long,  rises  from  it. 

Chemical  composition, — Church  [Food  Oraim  of  India)  found 
the  edible  grain,  separated  from  the  husk,  to  contain  water 
13-2,  albuminoids  18-7,  starch  583,  oil  5-2,  fibre  1-5,  ash  2-1 
in  100  parts.  Peckholt,  who  examined  the  seeds  grown  in 
Brazil,  ascertained  that  1000  parts  afforded  (among  less  im- 
portant constituents)  fatty  oil  6*6,  resin  3,  sugar  7,  starch  84, 
husks  and  shell  696  parts.  {Cat,  of  the  Exhibition  of  1866  at 
Rio  de  Janeiro,) 

ERAGROSTIS  CYNOSUROIDES,  Rom.  et  Sch. 
Fig. — Belile,  Descr.  de  VEyypte,  ^.  10  ;  Rheede,  Hort,  Mai. 

xii,,  t.  57. 

Hab. — Throughout  the  plains  of  Endia.     The  herb. 
Vernacular. — Kusa,  Darbha  (Hind.)^  Kusha  {Beng.),  Darbha, 

Kusha  (Mar.). 

History,  Uses,  &C.— In  Hindu  ritual  the  Kusa  occupies 
much  the  same  position  as  the  Durva  and  Tulasi.  Among  the 
synonyms  for  this  grass  are  Darbha,  Barhis  "  that  which  is 
plucked  up,"  Suchy-agra  "needle-pointed,"  Yajna-bhushana 
**  ornament  of  sacrifice,'*  Dirghapattra  "having  long  leaves,'' 
Vajna  "lightning,"  Suchi-mukha  " needle-mouthed/'  Punya- 
trina  "holy  grass,"  &c.  Its  pointed  leaves  are  used  for  the 
purification  of  sacred  beverages,  and  spread  beneath  the 
sacrificer  and  the  sacrifice,  like  the  Vervein  was  amongst  the 
Komans.  In  the  Vedas  this  plant  is  often  invoked  as  a  god : 
"  Thee,  0  Darbha,  the  learned  proclaim  a  divinity  not  subject 
to  age  or  death;  thee  they  call  the  armour  of  Indra,  the  pre- 
server of  regions,  the  destroyer  of  enemies  ;  a  gem  that  gives 
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increase  to  the  field ;  at  the  time  when  the  ocean  resounded, 
when  the  clouds  murmured,  and  lightning  flashed,  then  wss 
Darbha  produced,  pure  as  a  drop  of  fine  gold  *'  (Atharva  Veda). 
The  Vedic  rituals  furnished  instructions  for  its  use.  According 
to  Asvalay&na,  two  pieces  without  knots  were  used  for  purify- 
ing butter — one  was  to  be  held  in  each  hand  between  the  thumb 
and  the  fourth  finger,  the  second  and  third  fingers  being 
raised.  Turning  towards  the  East,  Savitri,  Yasu,  and  the  Son's 
rays  were  invoked.  At  the  new  and  full  moon  they  fasted 
and  tied  together  Kusa  and  firewood,  hence  the  name  Eusakara 
for  fire,  the  sacred  fire  being  made  upon  a  tuft  of  the  grass. 
At  the  time  of  the  first  cutting  of  a  child's  hair,  the  father  took 
a  position  to  the  south  of  the  mother,  and,  holding  in  his  hand 
twenty-one  blades  of  the  grass  (to  represent  the  twenty-one 
Maruts  or  winds),  invoked  Vayu,  the  god  of  wind.  The  father, 
or,  in  his  absence,  a  Brahmin,  then  took  three  blades  of  the 
grass  and  thrust  them,  points  foremost,  into  the  child's  hair, 
saying,  "O  herb  protect  him.''  The  Vedic  homestead  was 
directed  to  be  built  in  a  place  where  the  Kusa  and  Tirana 
grew,  its  foundations  were  to  be  strewed  with  the  grass,  and 
all  prickly  herbs,  as  the  Apamarga,  the  Saka,  the  Tilvaka,  and 
the  Panvi/ddha,  were  to  be  extirpated.  When  they  learned 
the  sacred  books,  students  used  to  sit  upon  a  spot  of  ground 
strewed  with  the  Kusa,  and  on  leaving  they  carried  away, 
amongst  other  things,  some  blades  of  the  grass  as  a  remem- 
brance and  good  omen.  In  the  Brahmanic  period  the  Kusa 
was  used  in  invoking  Vishnu ;  anchorites  covered  their 
nakedness  with  the  grass,  or  with  the  skins  of  animals  and 
bark  of  certain  trees.  In  modern  times  it  is  in  constant 
requisition  in  Hindu  ceremonial,  and  at  funerals  the  chief 
mourner  wears  a  ring  of  the  grass  upon  his  finger,  and  it  is 
placed  beneath  the  plndas.  Brahmins  place  it  in  the  hands  of 
pilgrims  when  they  bathe  in  the  sacred  Ganges.  M.  S^nart 
draws  a  comparison  between  the  Vedic  Kusa  and  the  Beresman 
of  the  ancient  Persians,  and  explains  its  significance  in  Buddhic 
ritual :  it  serves  as  a  sacred  prayer-carpet  which  is  presided 
over  by  the  divine  Intelligence.     As  a  medicine  it  enters  into 
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compound  prescriptions  for  dysentery  and  menorrhagia,  and  is 
specially  used  as  a  diuretic.  It  is  often  confounded  with 
OynodoH  dactylon  by  the  herbalists,  or  perhaps  they  consider 
both  grasses  to  be  equally  efficient. 

Description. — Root  creeping,  perennial.  Culms  straight, 
rigid,  round,  smooth,  from  1  to  3  feet  high.  Leaves  numerous, 
very  long,  chiefly  about  the  base  of  the  culms,  rigid  margins 
hispid.  Panicle  erect,  Unear-oblong,  often  tending  to  a 
conical  form,  composed  of  many  somewhat  threefold,  verti- 
celled,  horizontal,  short,  rigid,  secund  ramifications.  Spikelets 
many-flowered,  depending,  in  two  rows,  from  the  under-side  of 
the  ramifications.  Valves  of  corolla  pointed,  the  inner  one 
rather  the  largest. 

CYNODON  DACTYLON,  Pen. 
Fig. — Eng.  BoU  xii.,  t.  850  ;  Fl.  Grtsc,  L,  t.  60.    Creeping 
Dog's-tooth-grass  (Eng.). 

Hab. — Plains  of  India,  westward  to  the  south  of  England. 
The  herb. 

Vemaeular.—  Duryi,  Ddb,  Hariy41i  (fftW.),  Durba  (Beng.), 
Durvi,  Harala,  Haryfli  {Mar.). 

History,  Uses,    &C. — This     grass     must     have     first 
attracted  the  attention  of  the  ancient  Hindus  by  its  value   as  a 
food   for  their    cattle.     A    modern    Indian    proverb    says— 
Zamindari  dub  ki  jar  hai  (an  estate  like  the  roots  of  the  Ddb, 
i.e.,   is  always  bearing).     The   plant  has   many  synonyms   in 
Sanskrit,     such    as     Granthi     "knotted,*'    Sveta     "white," 
BhSrgavi   "  belonging  to    Sukra  "    (the   regent  of  the  planet 
Venus),  Ruha  *'  growing,''  Dur-mara  "  not  easily  dying,"  &c. 
Nanak  Shah  thus  apostrophizes  himself: — 
Nanak  !  nRnnha  ho  raho  jaisi  nannhi  dub  ! 
Aur  gh4s  jal  jaengi,  dub  khdb  ki  khub. 
Be  modest  Nanak !  as  the  fresh  soft  Dub  doth  lowly  lie, 
Whilst  other  grasses  scorched  up  are,  the  Dub's  bloom  ne  cr  doth 
die.  (Fallon,) 
In  the  Rig-Veda  {x.,  134)  misfortunes  are  prayed  to  depart 
like  the  Ddrva  whose  seeds  fall  far  from  the  plant ;  an  allusion 
to   the   far-spreading  habit  of  this  grass,  which  has  also  given 
III,— 73 
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rise  to  the  proverbial  expression  '^  Ddb  Id  nal "    (the  sheatli  of 
the  Dub)  as  applied  to  family  connections,  so  called  from  ihoi 
tendency  to  spread   far  and  wide  like  the  Ddb.     Like  other 
useful   plants   this   grass  was  deified  by  the  Hindus;  in  the 
Atharva-  Veda  it  is  thus  addressed —  **  May  Ddrva  which  roae 
from  the  water   of  life,   which   has  a  hundred  roots  and  a 
hundred  stems,  efface  a  hundred  of  my  sins^  and  prolong  my 
existence  on  earth  a  hundred  years."     The  Hindus  believe  that 
a  benevolent  Apsaras  or  nymph  dwells  in  the  plant,  and  when 
they  build  a  house  they  place  the  grass  on  the  four  comers  of 
the  foundations.     This  practice  dates  from  Yedic  times. 

Ddrva  is  also  spoken  of  as  Ddrveshtaka,  from  its  being  used 
in  erecting  an  altar;  it  is  sacred  to  Vishnu  and  Ganesha,  and  a 
festival  called  the  Ddrvashtami  is  held  in  its  honour  on  the 
.  eighth  day  of  the  light  half  of  the  month  Bhadra ;  at  this 
festival  the  male  worshippers  wear  the  grass  tied  to  the  right 
arm,  and  the  females  tied  to  the  left.  At  marriages  the  right 
arm  of  the  bridegroom  is  tied  to  the  left  arm  of  the  bride  with 
Ddrva  ;  it  is  a  phallic  emblem,  like  the  fetu  or  straw  was  in 
Europe.  In  the  third  act  of  the  Vikramorvasi  of  K^lidasa, 
TJrvasi  shows  herself  to  Pururavas  with  her  hair  decked  with 
Ddrva,  a  symbol  that  she  accepts  his  love.  De  Ghibematis 
says  : — "  A  P^ro,  le  jeune  paysan,  lorsqu'il  desire  demander 
en  mariage  la  jeune  fiUe  qu'il  aime,  dte  du  pailler  un  f^tu  de 
paille  et,  en  le  lui  montrant,  lui  demande  si  elle  veut  entrer 
dans  sa  maison.^'  According  to  Asvaldyana  and  Ndrayana,  the 
husband,  in  the  third  month  of  his  young  wife's  pregnancy, 
should  squeeze  the  juice  of  the  Ddrva  into  her  right  nostril  to 
secure  a  male  child ;  this  practice  is  still  customary  in  Western 
India  and  probably  elsewhere.  Ddrva  is  one  of  the  eight 
ingredients  of  the  Arghya^  a  respectful  oblation  made  to  gods 
and  venerable  men.  The  popular  version  of  the  Ramayan 
mentions  the  eight  ingredients  in  the  following  couplet : — 

Dahi,  Ddrba,  rochan,  phal  mdU 

Nav  tulsi  dal,  mangal  md]ft, 
t.«.,  curdled  milk,  ddrba,  rochan,  flowers  and  roots,  young  leaves 
of  the  Tulsi  and  Lotus,  turmeric. 
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According  to  the  PaiicKatantra,  Ddrva  was  bom  from  the 
hairs  of  a  cow  ;  in  a  strophe  quoted  by  Bohtlingk  {Ind*  Spr.^ 
ii.,  2921),  the  leaf  is  described  as  the  ornament  of  the  Ddrva, 
like  the  flower  of  the  tree,  independence  the  ornament  of  man, 
and  the  husband  the  ornament  of  the  wife  ;  happy  are  the 
gazelles  who  eat  the  Durva,  for  they  see  not  the  face  of  rich 
fools.  Durva  is  mentioned  in  the  ^N^ighantas ;  medicinally  the 
fresh  juice  is  considered  astringent,  and  is  used  as  a  snuff  in 
epistaxis.  The  bruised  grass  is  a  popular  application  to 
bleeding  wounds.  The  Indo-Portuguese  call  it  gramina,  and 
use  it  as  a  substitute  for  Triticum  repetis^  L.,  which  is  generally 
considered  to  have  been  the  Sypuxms  of  the  Greeks,  and  Gramen 
of  the  Romans,  though  some  authorities  are  of  opinion  that 
both  T,  repens  and  Cynodon  dactylon  were  used  indiscriminately 
by  the  ancients. 

Description. — The  roots  are  tough  and  creeping,  almost 
woody,  with  smooth  fibres.  Stems  also  creeping  to  a  great 
extent,  matted,  round,  jointed,  leafy,  very  smooth.  Leaves 
tapering,  sharp-pointed,  ribbed,  hairy,  a  little  glaucous  ;  with 
long  striated  smooth  sheaths,  and  a  hairy  stipula.  Flowering 
branches  a  span  high,  leafy,  simple,  terminating  in  4  or  5 
nearly  equal,  crowded,  erect,  many-flowered  linear  spikes  ;  the 
common  stalk  of  each  triangular,  roughish ;  flat  and  slightly 
bordered  on  one  side,  along  which  the  nearly  sessile,  shining, 
purplish  flowers  are  ranged  in  two  close  alternate  rows.  The 
corolla  is  longer  than  the  calyx,  very  much  compressed,  opposite 
with  respect  to  the  latter. 

ZEA  MAYS,   Linn. 

Fig. — Lam.y  lU.j  t.  749 ;  Bentl.  and  Trim.,  i.  296.  Maize, 
Indian  Com  {Sng.),  Mais,  Bl^  turo  {Fr,). 

Hab.— 8.  America  and  West  Indian  Islands.  The 
stigmas  and  meal. 

Vernacular. — ^Makkai,  Bhuta  {Hind.,  Ouz.),  Janar  {Beng.), 
Hakkai,  Bonda  {Mar.),  Makka-sholom  (Tarn.). 
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History,  Uses,  &C. — A  wild  form  of  this  cereal  is  and 
to  be  still  found  in  some  of  the  West  Indian  Islands.  Tke 
vernacular  names  point  to  its  introduction  into  India  from 
Mecca,  but  the  Durah-i-Makka  or  Gandam-i-Makka  oi 
Mahometan  writers  on  Materia  Medica^  which  they  also  caD 
Ehanderds  {x^v^f),  is  the  Sorghum  tmlgare  or  GFreat  millet, 
the  Jfiar  of  Northern  India,  and  the  Shohm  of  Madras.  The 
Arabs  call  Zea  Mays  Durah  kizfin  or  Durah  sh^mi.  We  learn 
from  Chinese  literature  that  it  was  cultivated  in  China  in 
the  16th  century,  and  was  then  traditionally  asserted  to 
have  been  an  introduction  from  the  west.  On  the  Continent 
of  Europe,  it  is  best  known  as  Turkish  com.  It  is  now 
cultivated  in  all  warm  countries,  and  is  considered  by 
Mahometan  physicians  to  have  properties  similar  to  those  of 
Sorghum  vuigare,  viz.j  resolvent,  astringent,  and  very  nourishing ; 
they  consider  it  to  be  a  suitable  diet  in  consumption  and  a 
relaxed  condition  of  the  bowels.  In  Europe  it  is  much  used 
as  a  valuable  article  of  diet  for  invalids  and  children  under  the 
names  of  Polenta  (Maize  meal)  and  Maizena  (Maize  floor). 
In  Greece  the  silky  stigmata  are  used  in  decoction  in  diseases 
of  the  bladder,  and  have  lately  attracted  attention  in  America 
under  the  name  of  Corn  st'lk,  of  which  a  liquid  extract  is  sc^d 
in  the  shops  as  a  remedy  in  irritable  conditions  of  the  bladder 
with  turbid  and  irritating  urine ;  it  has  a  marked  diuretic 
action.  The  meal  has  been  long  in  use  in  America  as  a  poultice, 
and  gruel  is  also  made  of  it.  In  the  Concan  an  alkaline 
solution  is  prepared  from  the  burnt  cobs  and  is  given  in 
lithiasis. 

In  the  United  States  for  starch  manufacture  from  maize  it 
has  been  found  desirable  to  get  rid  of  the  oily  embryo — this  is 
done  by  machinery.  The  embryo  is  too  rich  for  feeding  stock 
unless  the  oil  is  removed — this  is  done  in  the  hydraulic  press, 
and  the  cake  when  ground  into  meal  is  very  valuable  as  a  food 
for  stock.  The  oil  promises  to  be  useful  for  medicinal  pur- 
poses instead  of  olive  oil.  In  the  unrefined  state  it  has  a 
specific  gravity  of -916  at  lo^C,  the  elaidin  test  shows  the 
presence  of  a  large  quantity  of  olein.     Maize  oil  is  of  a  ptb 
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yellowish-brown  colour^  with  an  odour  and  taste  like  that  of 
freshly  ground  com  meal ;  it  belongs  to  the  non^drying  group 
of  the  vegatable  oils,  does  not  easily  become  rancid,  and  has  no 
purgative  action.  With  alkalies  it  forms  a  white  soap ;  it 
contains  fatty  acids  (free)  0*88,  total  fatty  acids  96*75  per  cent., 
mucilaginous  bodies  1  *34.  The  loss  sustained  by  purification 
is  under  5  per  cent.  («/.  U*  Lloyd,  Amer,  Jaum.  PAarm., 
July  1888.) 

Chemical  composition. — The  average  results  of  the  analysis 
of  three  varieties  of  maize  in  an  undried  state  by  Poison, 
yielded  in  100  parts,  54*37  starch,  8*83  nitrogenous  substance, 
4*50  fat,  2*70  gum  and  sugar,  15*77  cellulose,  12*16  water,  and 
1-67  ash.  Poggiale  found  on  an  average  in  160  parts  of  the 
dried  grain,  64*5  starch,  6*7  fat,  and  9*9  nitrogenous  substance. 
Church  found  it  to  contain  water  12*5,  albuminoids  9*5,  starch 
70*7,  oil  3*6,  fibre  2*0,  ash  1*7.  American  grain  contained 
1  per  cent,  more  fat  than  Indian. 

The  following  figures,  quoted  by  Konig,  represent  the  mean 
composition  of  145  samples  examined  by  various  analysts  : — 


' 

Minimttin. 

Maximum. 

Meui. 

Water 

7'40 

6-54 

1-61 

60-49 

•76 

•61 

22-40 

13-90 

8-89 

74-92 

8-52 

8-93 

13'12 

Albuminoids    ....••. 

9-85 

Fat  

4-62 

Nitroiyen-fpfifi  extractive    

68-41 

Cellulose 

2-49 

Aah 

1-51 
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The  stigmata  have  been  examined  by  C.  J.  Rademaker  and 
J.  L.  Fischer  {Amer.  Joum.  Pharm.,  1886),  with  the  following 
results : — 

Fixed  oil  (petroleum  spirit  extract)    5*25 

«     Besin^   crystalline  principle,   and  chlorophyll 

(ether  extract)    2*26 

Besin,   crystalline   principle,  and  chlorophyll 

(alcoholic  extract) 3-25 

Sugar,  gum,  and  extractive  (water  extract)  ...  19*50 
Albuminoids^  phlobaphene,  &c.  (from  alkaline 

solution) 3*60 

Salts  and  extractive  (from  acid  solution)    5*50 

Cellulose 37*00 

Water     2000 

96*25 

LOLIUM  TEMULENTUM,  Linn, 

Fig. — ^^gl'  Sot.  xvi.^  t.  1124;  Schreb,  Oram,  it.,  t.  36; 
Bentl.  and  Trim.  295.    Bearded  Darnel  {Eng.),  Ivraie  (Fr.). 

Hab. — A  weed  of  cultivation.  Asia,  Europe,  North 
Africa.     The  seeds. 

Vernacular. — Mdchhni  {Sind.). 

History,  Uses,  &C. — A  noxious  weed  growing  with 
wheat  called  aipa  is  mentioned  by  Theophrastus  (i.,  5),  and 
by  Dioscorides  (ii.,  91) ;  the  latter  writer  notices  its  medicinal 
use  as  an  external  application  along  with  salt  and  radishes  to 
ulcers,  and  with  sulphur  and  vinegar  to  certain  skin  eruptions, 
also  with  pigeon's  dung  and  linseed  to  disperse  or  mature 
glandular  and  gouty  swellings.  It  was  also  used  with 
bitumen,  myrrh,  saflEron  or  frankincense  as  a  fumigatory  to 
promote  conception.  This  plant  was  known  to  the  Romans  as 
Lolium,  and  is  mentioned  by  Virgil  (Qeorg.  I)  as  *^  infelix 
loUum."  Ovid  (Fast,  i.)  speaks  of  it  as  injurious  to  the 
eyesight,   *'  et  careant  loliis  oculos  vitiantibus  agri.''    Pliny 
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mentions  it  in  his  chapter  upon  the  diseases  of  grain  (18,  44), 
and  again  (22,  58,  77)  reproduces  the  account  given  by  Dios- 
corides  of  its  medicinal  uses.  The  Arabian  lexicographers 
describe  the  same  plant  under  the  name  of  Zdwan  or  Ziwan 
(m)  h})  ^  ^  noxious  weed  growing  among  wheat,  which  often 
gives  a  bad  quality  to  it  when  accidentally  mixed  with  it, 
causing  giddiness ;  they  consider  it  to  be  the  same  as  the  plant 
called  Shailam  (^^'^).  Abu  Hanifeh  says,  that  Shailam  is  a 
small,  oblong,  red,  erect  grain,  resembling  in  form  the  w»j^ 
(or  grub)  of  wheat ;  and  it  does  not  intoxicate,  but  renders  the 
wheat  very  bitter ;  and  in  one  place  he  says  the  plant  spreads 
on  the  ground,  and  its  leaves  are  like  those  of  the  willow. 

Ibn  Sina  describes  Zdwan  and  Shailam  separately,  but  in 
his  account  of  their  properties  there  is  hardly  any  dilference, 
it  being  essentially  the  same  as  Dioscorides'  description  of 
Aira.     He  states,  however,  that  both  are  narcotic. 

Forskal  considers  Zdwan  and  Shailam  to  be  diBferent.  Of  the 
former  he  says: — '^Zizania  Allepensibus  notissima:  inter 
triticum  viget :  si  semina  restant  farinsB  (sic)  mixta,  hominem 
reddunt  ex  panis  esu  temulentum :  messores  plantam  non 
separant ;  sed  post  triturationem  vanni  aut  cribri  ope  semina 
rejiciunt/'  Of  the  latter  he  says : — "  Shalim  etiam  agri  vitium; 
a  priore  (ziwan)  tamen  diversa  species;  decocto  planted 
obtunduntur  sensus  hominis  qui  operationem  chirurgicam 
subire  debet ;  Avicenna  sic  referente.*'  {Fl.  ^gypt  Arab,, 
p.  199.) 

Indian  Mahometan  writers  merely  copy  the  Arabians,  and 
we  have  met  with  no  mention  of  Darnel  by  Hindu  physicians. 
In  Persia  the  plant  is  known  as  Samuk  and  Gandum-i-diwaheh 
''fools'  wheat.^'  In  Northern  India  it  is  called  Mdchhni 
''  bearded'' ;  it  does  not  appear  to  be  known  in  the  Peninsula 
or  Bengal. 

Description.  — Annual.  Roots  a  few  downy  fibres. 
Stems  annual,  erect,  3  feet  or  more  in  height,  stiff,  smoothi 
often  branched  from  the  lower  nodes.  Leaves  large,  distant ; 
sheaths  smooth,  striate,  ligule  short,  truncate,  blade  5  to  10 
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inches  long,  spreading  and  drooping,  i  to  ^  inch  wide*  linear, 
gradually  tapering  to  the  acute  apox»  dark  green.  Spiketfito 
large,  ^  to  1  inch  long,  5  to  11  flowered,  sessile,  laterally  com- 
pressed, blunt,  arranged  singly  edgewise  alternately  on  opposite 
sides  of  the  elongated  racbis,  formiog  a  narrow  distichom 
spike,  6  to  12  inches  long  ;  rachis  somewhat  flexuose,  hollowed 
on  alternate  sides  to  receive  the  spikelets,  faintly  rough; 
glumes  2  in  the  terminal  spikelet^  nearly  equal,  only  one  ia 
the  remainder,  placed  on  the  outer  side  of  the  spikelet,  closely 
appressed,  and  equalling  or  exceeding  it  in  length,  rather  leaf- 
like, 5-ribbed,  convex,  smooth,  green,  subacute,  not  awned; 
pales  2,  nearly  equal  in  lengthy  the  lower  roimded  on  the  back, 
the  edges  somewhat  involute,  5-ribbed,  the  two  outside  ribs 
very  strong,  obtuse,  and  membranous  at  the  apex,  a  little 
below  which  arises  usually  a  straight  white  awn  of  variable 
length,  the  upper  pale  flat,  appressed  to  the  dorsal  one,  with 
its  margins  folded  over  on  the  inside,  scarious,  with  two  green 
veins,  faintly  ciliate  on  the  edges.  Lodicules  2,  connected  at 
the  base,  entire.  Stamens  3,  ovary  rounded.  Stigmas  2,  as- 
pergilliform.  Fruit  enclosed  in  the  pales  (the  lower  one 
turgid  and  thickened),  oblong-ovoid,  nearly  J  inch  long,  blunt, 
concave  on  inner  surface,  pale  brown* 

Chemical  composition. — Filhol  and  Baillet  found  the  seeds  to 
contain  50  per  cent,  of  starch,  albuminoids,  and  the  other 
constituents  found  in  cereal  grains ;  also  a  thick,  almost  con- 
crete green  oil,  one  portion  of  which  was  saponifiable,  and  the 
other  not.  It  was  insoluble  in  water,  but  freely  soluble  in 
alcohol  and  ether.  The  seeds  besides  contained  an  extractive 
substance  soluble  in  water  and  alcohol.  The  non-saponifiable 
portion  of  the  oil  they  describe  as  producing  tremulousness 
when  swallowed,  but  without  any  narcotism ;  and  the  extractive 
as  narcotic.     Both  substances  proved  fatal  to  animals. 

Ludwig  and  Stahl,  besides  starch,  gluten,  &c.,  found  two 
acrid  oils  soluble  in  alcohol,  but  insoluble  in  water ;  and  an 
acrid  bitter  glucoside,  soluble  in  water ;  they  attribute  the 
activity  of  the  seeds  to  the  combined  influence  of  these  different 
principles. 
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The  still  more  recent  experiments  of  Wittstein  have  con- 
vinced him  *'  that  the  poisonous  characters  of  the  seeds  are  not 
due  to  an  acid  body,  nor  to  a  base,  but  to  an  indifferent  body 
which  is  incapable  of  forming  compounds  with  lead  or  zinc, 
and  may  be  completely  extracted  from  the  seeds  by  water  or 
alcohol,  and  only  incompletely  by  ether/' 

Dr  P.  Antze,  who  has  recently  examined  the  constituents  of 
the  plant,  both  chemically  and  physiologically,  reports  (Arch, 
f.  exp.  Path,  und  Pharm.y  Nov.  1890,  p.  126)  the  isolation  of  a 
volatile  alkaloid,  loliine,  and  temulentic  acid,  which  by  the  action 
of  lime  yields  a  base,  temukntine,  as  a  decomposition  product. 
Lfoliine  is  said  to  yield  good  crystalline  salts  with  sulphuric, 
hydrochloric,  oxalic,  and  acetic  acids,  but  too  small  a  quantity 
was  obtained  for  analysis.  Injected  subcutaneously  into 
rabbits  it  produced  a  rise  in  temperature  as  well  as  an  increase 
of  the  pulse,  008  gram  being  a  lethal  dose,  whilst  the  narcotic 
and  intoxicating  action  of  the  lolium  plant  seems  to  be  due  to 
temulentic  acid  and  the  base  obtained  from  it.  The  acid, 
which  exists  to  the  extent  of  about  1  per  cent,  in  the  seeds,  is 
obtained  in  crystals  melting  at  234°C.  and  possessing  the 
approximate  composition  C*'H*'NO*'*,  and  as  well  as  temulentine 
yields  good  crystalline  salts.  From  experiments  upon  frogs, 
rabbits,  and  the  investigator  himself,  it  appears  to  be  twice  as 
toxic  as  loliine  and  rapidly  diminishes  the  heart's  action,  but  if 
the  depression,  which  is  accompanied  by  a  marked  decrease  in 
temperature,  is  overcome,  the  patient  assumes  a  condition  of 
high  fever.  Dr.  Antze  recommends,  in  cases  of  poisoning  with 
darnel  grass,  the  administration  of  emetics  and  purges,  followed 
by  stimulants  to  raise  the  depressed  action  of  the  heart. 
(Pharm.  Journ.,  Jan.  31st,  1891.) 

Toxicology, — The  symptoms  which  darnel  seeds  produce  on 
man  are  described  by  Pereira  as  twofold :  **  those  indicating 
gastro-intestinal  irritation,  such  as  vomiting  and  colic  ;  and 
those  which  arise  from  disorder  of  the  cerebro-spinal  system, 
such  as  headache,  giddiness,  languor,  ringing  in  the  ears, 
confusion  of  sight,  dilated  pupil,  delirium,  heaviness,  somno- 
lency, trembling,  convulsions,  and  paralysis.  These  seeds, 
III.-  74 
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therefore,  appear  to  be  acro-narcotic  poisons.     According  to 
Seeger,  one  of  the  most  certain  signs  of  poisoning  by  th^ii 
trembling  of  the  whole  body."    Death  has  sometimes  resulted 
from  their  use,  but  when  suitable  remedies  have  been  used, 
*  such  as  evacuants  and  stimulants^  the  seeds  have  not  proved 
fatal  to  man.     Hecent  experiments  made  by  A.  S.  Wilson  ot 
Aberdeen  conclusively  proved  that  healthy  darnel  seeds  have 
no  injurious  effects.     In  selecting  healthy  seeds,  Mr.  WiUon 
observed   the  grains  to  be  frequently  afFected  by  ergot  and 
other  fungi,   and  to  be  also  liable   to  a  disease  of  a  more 
obscure  type. 

From  Dr.  P.  Antze's  experiments  it  appears  that  there  are 
two  poisonous  principles  in  the  diseased  seeds,  one  an  acrid 
poison  giving  rise  to  a  febrile  condition,  and  the  other  a 
narcotic  powerfully  depressing  the  heart's  action. 

In  the  Report  of  the  Chemical  Examiner,  N.-W.  Provinces 
and  Oudh,  for  1879,  the  occurrence  of  darnel-poisoning  among 
the  men  of  the  Ghoorkha  Regiment  at  Almora,  and  also  among 
some  of  his  own  servants  at  Nynee  Tal,  is  recorded.  He  states 
that  the  grass  is  recognised  as  injurious  by  the  peasantry  in 
the  Moozaffamagar  District,  where  it  is  called  MochnL  The 
symptoms  observed  were  vomiting,  headache,  and  great 
giddiness  ;  no  fatal  cases  occurred. 

BAMBUSA    ARUNDINACEA,  Betz. 

Fig.— Roxb.  Cor.  PL  t.,  t.  79 ;  Eheeck,  Sort.  Mai. ».,  1. 16. 
Bamboo  (Sng,),  Bambou  (JV.). 

Hab. — Throughout  India.  The  young  shoots,  seeds,  and 
silicious  concretion. 

Vernacular. — Bans  {Hvui.^  Beng.),  Vinsa  (Guz.),  Vansa, 
Kalaka,  Tokara  (Afar.),  Mangal  (Tarn.),  Bonga,  Veduru  (Tel.), 
Bidungulu  (Can.). 

Bamboo  Manna. — Bdns-lochan  (Hind.),  Bfins-kapdr  (Beng.), 
Vinsa-lochana  (Mar.),  Vansa-kapura  (Ghiz,),  Munga-luppa 
(Tarn.),  Veduruppu  (TeL),  Bidaruppu  (Can.),  Moleuppa 
(Mai.). 
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History,  Uses,  &C.— The  Bamboo,  in  Sanskrit  Vans^  and 
Venn,  is  considered  by  the  Hindus  to  have  the  hardest  of  woods. 
The  word  also  signifies  *  spine'  and '  lineage,'  thus  Vansa-visuddha 
means  '*  made  of  a  good  bamboo,*'  t.<?.,  of  a  pure  or  good  family, 
and  Vansa-dhara  "carrying  a  bamboo,"  i.e.,  maintaining  a 
family,  Vansa-pratishthana-kara  "establishing  a  family  on  a 
sure  foimdation."  The  Abb^  Dubois,  in  hi^  Description  of  India, 
states  that  the  young  Indian  bride  and  bridegroom  are  made 
to  stand  in  two  bamboo  baskets  placed  side  by  side,  and  the 
Kul  or  Arbor  generatioms  of  the  caste,  at  Hindu  marriages,  is 
placed  in  a  winnowing  fan  made  of  bamboo.  The  wild  tribes 
of  the  Gbrrow  hills,  who  have  no  temples'  or  altars,  set  up 
opposite  their  huts  a  bamboo  post  which  they  deck  with  flowers 
and  tufts  of  cotton,  and  before  it  they  make  offerings  to  their 
god,  Indian  anchorites  carry  a  bamboo  stick  having  seven 
knots.  A  bamboo  flowering  is  an  event  of  rare  occurrence, 
and  which  is  supposed  to  bring  in  its  train  all  sorts  of  evil, 
accompanied  by  dire  distress  and  famine.  The  seeds  of  the 
bamboo,  in  Sanskrit  Vansa-tandula,  Vansa-ja^  V^nu-yava, 
Venu-vija,  have  often  proved  of  great  value  in  famine  seasons, 
saving  thousands  of  lives  ;  this  was  the  case  in  Orissa  in  1812 
and  in  Canara  in  1864.  The  young  shoots  which  appear 
towards  the  end  of  the  rainy  season  are  used  as  a  vegetable ; 
they  are  minced  very  finely  and  soaked  in  water  to  remove  the 
bitter  taste,  and  then  cooked  with  ddl,  and  seasoned  according 
to  taste  :  they  are  also  made  into  pickle. 

A  decoction  of  the  joints  of  the  bamboo  is  supposed  to  have 
an  action  on  the  uterus,  and  is  used  by  females  after  delivery 
to  cause  a  free  flow  of  the  lochial  discharge.  The  same  part  of 
the  plant  pounded  with  water  is  applied  to  inflamed  joints.  The 
juice  of  the  leaves  with  aromatics  is  given  in  heematemesis. 
The  leaves  are  very  commonly  given  to  horses  by  syces  aa  a 
remedy  for  coughs  and  colds. 

Bamboo  manna  is  the  Vansa-lochana  of  the  Indian  physi- 
cians; in  the  Nirghantas  it  bears  many  synonyms,  such  as 
Vansa-rochana,  Tvak-kshird  "  bark-milk,"  Vansa-karpura 
"  bamboo  camphor,*'  Yansa-sarkara  "  bamboo  sugar,"  Vansahva 
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**  bamboo  sacrifice/'  Sdbhra,  and  Sita  "  white,"  &c.  It  is 
considered  to  be  strengthening,  tonic,  cold,  and  sweet;  to 
alleviate  thirst,  and  to  avert  phthisis,  fever,  asthma,  cough, 
biliousness,  skin  diseases,  and  Yayu  (morbid  a£Fections  of  the 
windy  humor).  As  an  example  of  the  way  in  which  it  is 
prescribed,  the  following  formula  for  making  the  Sitopaladu 
c/mma  will  be  found  in  Sarangadhara : — Bamboo  manna  8  parts, 
long  pepper  4,  cardamoms  2,  cinnamon  1,  sugar  16.  Powder 
and  mix.  Dose  about  60  grains,  to  be  given  with  honey  and 
ghi  in  phthisis  and  cachexia. 

The  belief  in  the  strengthening  properties  of  bamboo  manna 
appears  to  have  originated  among  the  aboriginal  tribes  of 
India,  as  on  the  West  Coast  it  is  the  first  solid  food  which  the 
Thana  Kolis  give  their  children.  The  same  belief  seems  to 
have  prevailed  in  Borneo,  as  Marco  Polo  relates  that  pieces  of 
this  substance  were  let  in  under  the  skin  by  the  natives  to 
make  the  body  wound-proof. 

We  hold  with  Salmasins  that  bamboo  manna  was  tho 
substance  known  to  the  Greeks  as  (ruKxap  aaKxapov^  and  described 
by  them  as  a  white,  concreted  or  crystalline  substance  like 
common  salt,  because  there  was  no  kind  of  sugar  prepared  from 
the  sugar-cane,  answering  to  this  description,  known  in  India 
in  the  time  of  Dioscorides.  The  name  Sarkara,  which  signifies 
"  grit,  pebbles,  sand,''  was  applied  by  Hindu  writers  at  that 
time  to  several  substances,  Wz.,  Guda  or  molasses  in  a  dry 
granular  state,  the  only  kind  of  cane-sugar  then  in  use  in 
India;  r«t?^«a-s^*'AY7m,  the  concrete  manna  of  Alhagi;  andVania 
sarkara,  tho  concretion  found  in  the  bamboo.  The  Sanskrit 
name  Khanda  was  also  applied  to  Guda,  which  is  the  substance 
known  in  the  vernaculars  as  Gur  or  Gdl,  and  is  still  the  kind 
of  sugar  most  used  by  the  Hindus,  Pale  crystalline  sugar,  tho 
C^ntii  of  the  bazars,  does  not  appear  to  have  been  known  until 
some  400  years  after  the  date  of  Dioscorides. 

Under  the  name  of  Tabdshir,  a  corruption  of  the  Sanskrit 
Tvak-kshira,  bamboo  manna  was  known  to  the  early  Arab 
travellers  in  the  East ;  the  port  of  Thana,  on  the  West  Coast  of 


Digitized  by  LjOOQ IC 


GUAMINEM  S89 

India,  was  famous  for  its  Tabasliir  in  the  time  of  Idrisi  (1135) 
and  supplied  it  to  all  marts.     Ibn  Sina  describes  Tabdshir  as 
astringent  and  stomachic,   useful   in   erysipelas  and   to   allay 
thirst  in  bilious  dyspepsia,  cardiacal,  and  strengthening.     As  a 
local  application  it  is  used  to   relieve   the  heat  and  irritation 
caused  by  aphthous  eruptions  along  with  pounded  rose  leaves. 
Later  Mahomedan  writers  upon  the  Materia  Medica  of  the  East 
have  added  nothing  of  importance  to  Ibn  Sina^s  account  of  the 
drug.     Fluckiger   [Zur  Geschichte  des  Tabaschir,  Zett.  des  allg. 
osferr.  Apoth,   Ver,  Nr.  14  u.  15,1887)  mentions   a  list  of  Indian 
goods  on  which  transit  duty  was  levied  at  Aden  in  1270  ;  in  it 
Tab^shir  is  mentioned  together  with  tamarinds  and  camphor. 
He  also  draws  attention  to  a  remarkable  connection  between 
Tabashir  and  ivory    ashes,  generally  known  by  the  name  of 
8 podium,     Idrisi,  in  the  middle  of  the  12th  century,  points  out 
that  the  latter  was  used  to  adulterate  the  former,  while  others 
of  a   different  opinion   assign   a   greater   value   to  Spodium. 
Garciad'Orta(  Colloquio8b\)vcieiiiion%  both  Tabdshir  and  Spodium, 
which  he  considers  to  be  Pompholyx  or  Turtia  (white  of  zinc  P 
calamine  ?),  and  states  that  in  Persia  and  Arabia  Tabashir  was 
generally  paid  for  by  its  weight  in  silver  ("  o  pre§o  ordinario 
na  Persia  e  Arabia  ^  a  peso  de  prata  ") ;  he  also  describes  black 
or  grey  Tabdshir,  which  was  of  less  value  and  was  obtained  by 
burning  the  bamboo  cane.     Fl'iickiger  remarks  that  it  is  most 
likely  that  the  name  "  Spodium  da  canna  "  was  given  to  this 
black  Tabashir  or  perhaps  to  the  ashes  of  the  cane,  and  that  it 
might  be  owing  to  this  circumstance  that  in  later  times  the 
name   Spodium  came  to  be  applied  to  animal  charcoal  (bone- 
black).     The  idea  of   black  seems  not  to  have  been  connected 
with  the  original  Greek  name  (nrobos  (ashes).-    Pliickiger  also 
draws  attention  to  the  Latin  translation  of  a  Persian  Karabadin 
or  Pharmacopoeia  by  the  Carmelite  Friar  P.  Angelus,  published 
in  Paris  in  1681,  in  which   Tabashir  is  spoken  of  as  pseudo- 
spodium,  anti'spodium ,  and  spodium-arabicum.     Rheede  as  well 
as  Rumphius  notice  Tabasliir,  but  it  does  not  appear  to  have 
attracted  much  attention  in  Europe  until   Dr.  Patrick  Russell 
drew  the   attention  of  the  Royal  Society  to  it,  and  induced 
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James  Louis  Macie  to  make  an  analysis,  which  showed  that  it 
consisted  principally  of  silica. 

Further  information  on  Taba  shir  may  be  obtained  from  Prof. 
Fliickiger's  papers  above  mentioned,  and  a  paper  by  Dr.  Brandis 
in  the  Indian  Forester ^  March,  Vol.  XIII. 

Description. — Tabashir  consists  of  irregularly- shaped 
fragments  of  an  opaque  white  or  bluish  opalescent  colour,  the 
larger  pieces  are  about  an  inch  in  diameter,  concavo-convex,  and 
have  evidently  derived  their  form  from  the  joint  of  the  bamboo 
in  which  the  deposit  has  collected.  The  raw  article  is  blackened 
and  dirty,  having  apparently  been  obtained  by  burning  the  bam- 
boos, or  on  account  of  the  presence  of  insects ;  to  make  it  fit  for 
use  it  is  calcined,  when  it  becomes  perfectly  clean. 

Chemical  composition. — Cavendish  (JEbefida,  370)  determined 
the  specific  gravity  of  Tabashir  to  be  2*169  at  11-4°C. 

Humboldt  remembered  the  analysis  of  Hacie  when  he  and 
Bonpland  discovered  »  similar  substance  at  the  volcano  of 
Pichincha,  not  far  from  Quito.  He  wrote  from  Mexico  on  the 
22nd  of  April  1803  to  Antonio  Joseph  Cavanilles,  Director  of 
the  Botanic  Garden  at  Madrid  [Annates  du  Museum,  iv.  (An.  xii., 
1804),  478) — "Vous  vous  souvenez  sans  doute  de  cette 
substance  siliceuse,  ressemblante  cL  I'opale  que  M.  Macie 
analysa  en  Angleterre.  Nous  Tavons  decouverte  a  I'ouest  du 
volcan  Pichincha,  dans  les  bambous  ou  gros  roseaux 
appel^s  Ouaduas  dans  le  royaume  de  Santa  F6.  J'ai  fait  des 
experiences  chimiques  sur  le  sue  de  cette  graminfe  colossale, 
avant  que  la  substance  siliceuse  se  fftt  d^pos^,  et  j'y  ai 
remarqu^  des  ph^nom&nes  tr^s-curieux ;  il  est  susceptible  d'une 
putrefaction  animale,  et  parait  annoncer  une  certaine  combin- 
aison  d'une  terre  simple  avec  Tazote.''  The  Gruadnas  are  the 
representatives  of  the  Indian  bamboos  in  South  America  and 
closely  related  to  them.  The  specimen  of  American  Tabishir 
which  Humboldt  sent  to  Paris  was  examined  by  Fourcroy 
and  Vanquelin  (Ann.  du  Mus.,  vi.  (1806),  382—385);  they 
foimd,  besides  70  per  cent,  of  silicic  acid,  30  per  cent,  of  potash 
and  lime.     It  would  be  interesting  to  know  if  it  was  perhaps  & 
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silicate,  which  seems  possible,  as  they  mention  traces  of 
crystallization.  The  remarkable  optical  properties  of  this 
amorphous  silicic  acid  attracted  the  attention  of  Brewster 
{TrauB.  Roy.  Soc.  Londoti  (1819),  i.,  283—299),  who  found  it  to 
possess  very  little  power  of  refracting  light,  and  to  show  when 
heated  in  the  dark  a  brilliant  phosphorescence.  The  informa- 
tioqr  concerning  its  physical  properties  given  by  Brewster  was, 
however,  partly  contradicted,  and,  as  it  seems,  with  reason,  by 
Guibourt  in  1885.  Edward  Turner  (Ebcnda,  pp.  335—338) 
found  that  the  substance  examined  by  Brewster  could  easily 
be  dissolved  in  a  solution  of  caustic  potash,  even  after  having 
been  heated ;  the  silicic  acid  separated  from  the  solution,  after 
being  heated  to  redness,  weighed  nearly  as  much  as  the 
quantity  of  Tabashir  examined.  The  transparency  which 
Tabashir  acquires  when  immersed  in  water  was  noticed  by 
Brewster  and  Guibourt;  this  property  is  still  more  striking  when 
it  is  immersed  in  a  volatile  oil  or  liquid  paraffin,  for  then  with 
very  pure  specimens  the  outlines  are  scarcely  to  be  distinguished. 
Guibourt  determined  its  sp.  gr.  in  water  to  be  2*149  at  4°C., 
and  found  Indian  Tabashir  to  be  composed  of  97*39  per  cent,  of 
silicic  acid,  2*9  per  cent,  water,  with  traces  of  potash  and  lime. 

In  1859  Fluckiger  (Schicdzerische  Zeitsch,  /.  Pharm.^  1859, 
244)  examined  a  very  fine  specimen  of  Tabishir  from  Java, 
where  it  is  known  by  the  name  of  Batugining,  and  found  it  to 
be  almost  pure  silicic  acid.  It  would  appear,  however,  to  be 
sometimes  mixed  or  adulterated  with  the  ashes  of  the  cane,  as 
Host  van  Tonningen  {Jahrenb.  der  Chem.,  1860,  531)  f oimd  a 
specimen  to  cont^iin  silicic  acid  86'38,  water  7'63,  oxide  of 
iron,  potash,  and  lime  5*99  per  cent. 

'J'he  careful  examination  of  Tabashir  made  by  Poleck  {Zeitsch, 
des  osterr.  Apotk.  Ver,,  3  887,  p.  139)  shows  beyond  doubt  that 
it  may  be  considered  to  be  silicic  acid,  although  the  question 
remains  open,  whether  it  is  the  normal  acid  Si^OH*). 
(Fluckiger,  Zur  Geschichie  des  Tabaschir,  Zeitsch.  des  allg, 
osterr.  Apoth.  Ver.  Nr.  14  u.  15,  1887.)  As  regards  the 
variations  observed  in  the  amount  of  water  contained  in  this 
substance,  the  reader  is  referred  to  our  remarks  under  Commerce. 
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The  ash  of  bamboo  stems  has  been  analysed  by  ^a^uBe^ 
bacher  with  the  following  results :  SiO*',  28-264 ;  C«0, 
4-481 ;  MgO,  6-569 ;  K'^O,  84-217  ;  Na^O,  12-765  ;  CI,  2-062', 
SO',  10-705;  Ferric  phosphate,  0'037  =99-100.  The  Jash  is 
rich  in  silica  and  alkalis,  poor  in  alkaline  earths.  The  propor- 
tion of  alkalis  is  about  the  same  as  in  the  ashes  of  ordinary 
roots.     (Liebig's  Annalen^  clxxvi.,  87.) 

Commerce. —  'Qomhay  appears  to  have  inherited  the  ancient 
trade  in  Tabishir  which  formerly  centered  in  Thana.  The  raw 
article  is,  however,  now  obtained  from  Singapore,  and  is 
probably  the  produce  of  Java  and  other  islands  of  the  Eastern 
Archipelago.  The  Indian  bamboos  being  under  the  protection 
of  the  Forest  Department  prevents  their  being  destroyed  to 
obtain  Tabashir,  besides  they  are  of  much  more  value  for  other 
purposes.  The  Bombay  trade  in  this  article  is  now  the 
monopoly  of  a  Mahometan,  who  is  the  sole  importer  of  the  raw 
material,  which  he  calcines  and  afterwards  sells  in  bulk  at 
Rs.  2-10  per  lb.  He  also  sells  a  selected  quality  at  Us.  4 
per  lb.,  and  an  inferior  quality  at  Re.  1-4.  The  method  of 
calcination  is  a  trade  secret.  After  it  has  been  calcined, 
Tabashir  is  placed  in  water,  which  it  absorbs  and  increases 
greatly  in  weight,  becoming  cold  to  the  touch ;  this  fact  is 
pointed  out  to  the  purchaser  as  a  proof  of  its  cooling  qualities. 
The  water  is  retained  by  the  drug  for  a  long  time. 


SACCHARUM  OFFICINARUM,  Unn. 

Yig.—  Woodville,  t  266 ;  Ttmac,  FL  Antilles,  i.,  tf.  23  —25 ; 
Bentl.  and  Tnm.,  t.  298.  Sugar-cane  (Eng,),  Canne  a  sucre 
(Fr.). 

Hab. — India.  Cultivated  in  all  warm  climates.  The 
juice  and  root 

Vernacular. — tjkh,  Ganna  {Hind,),  Ak  [Beng.),  Us  (Mar.), 
Sh6radi  (Guj.),  Karumbu  (Tarn.),  Cheruku  (TeL),  Karimpa 
(Mai.),  Khabbu  {Can.). 


Digitized  by  LjOOQ IC 


GRAMINE^.  693 

History,  Uses,  &C, — If  the  wild  form  of  the  sugar-cane 
is  to  be  anywhere  now  met  with,  it  is  in  India,  of  which  country 
it  is  undoubtedly  a  native,  and  where  it  has  been  cultivated 
from  the  earliest  antiquity.  WTiether  the  species  grown  in  China, 
8.  einetise  (Roxb. ),  is  specifically  the  same  is  scarcely  determined 
with  certainty,  but  it  is  probably  native  in  that  country.  {Bentl. 
and  Trim.)  The  Sanskrit  name  of  the  plant  is  Ikshu,  and  it  is 
also  called  Guda-trina,  "  the  grass  from  which  ^wcfop  is  made," 
and  Ghida-daru,  &c. ;  from  the  juice  (Ikshurasa)  the  ancient 
Hindus  prepared  an  extract  by  boiling,  which,  when  soft  and 
sticky,  was  called  Ikshurasa-kvitha,  Phanita,  and  Guda,  but 
when  allowed  to  drain  and  become  dry  was  known  as  Guda- 
sarkara,  Khandaor  Khanda-sarkiira,  and  Matoyandika.  Twelve 
varieties  of  sugar-cane  are  mentioned  by  Sanskrit  writers,  but 
in  this  number  are  probably  included  other  grasses  belonging 
to  the  genera  Sace/iarum,  Sorghum,  &c.  The  root  of  the  sugar- 
cane is  also  used  in  Hindu  medicine,  and  is  considered  to  have 
demulcent  and  diuretic  properties.  It  is  an  ingredient  along 
with  the  roots  of  Saccharum  sam,  8.  spontanenm,  Eragrostis 
ci/no8uroide8,  and  Cynodon  dactylon  in  the  compounds  known  as 
Trinapancha-mula  and  Kuswrnleha,  which  are  much  prescribed 
as  adjuncts  to  metallic  medicines  in  gonorrhoea  and  other 
affections  of  the  urinary  passages.  A  kind  of  rum  was  also 
obtained  by  the  ancient  Hindus  from  the  juice  of  the  cane  or 
from  guda  and  water  fermented,  which  was  known  as  Sidhu 
and  Gunda. 

The  unrefined,  dark-brown  Guda  or  Phdnita  of  the  Hindus 
was  known  to  the  ancient  Persians  as  A^itj  (P£niz)  and  ^^ 
(Shakar) ;  from  it  they  manufactured  the  dry  crystalline  sugar 
which  they  call  *^  (Kand;  or  e»UJ  (If abat),  now  generally 
written  au  by  both  Arabs  and  Persians.  We  have  already 
stated  (see  Article  on  Bambusa)  our  reasons  for  believing  that 
the  a-oKxapov  of  Dioscorides  was  not  cane-sugar,  viz.,  that  no  such 
article  as  sugar  in  a  dry  crystalline  state  was  known  in  India 
at  that  time,  the  only  kind  of  sugar  used  by  the  Hindus  being 
the  dark-brown  mass  known  as  gtida,  and  which  is  still  the 
kind  of  sugar  most  popular  in  India.  This  substance,  as  well 
1II.-75 
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as  the  guda  prepared  from  the  palm  (<^(Vif),  was  called  by  the 
Greeks ftc^*  (honey),  and  is  mentioned  by  Herodotus,  Theophns- 
tus,  Seneca,  Strabo,  and  other  early  writers  as  ''Honey  of  Canes" 
and  "  Honey  made  by  human  hands."     The  vernacular  name* 
Misri,  "Egyptian,'^  for  refined  sugar,  and  Chini,  '*  Chine«e" 
for  sugar-candy,  point  to  these  crystalline  forms  of  sugar  as 
comparatively    recent  introductions    into   India,   and  at  the 
present   time  the   sugar-candy  of  Indian   commerce  is  chiefly 
imported  from  China.     When  we  consider  that  the  sugar-cane 
was  known  to  the  ancients  from  the  time  of  Nearchus,  it  is 
hardly  reasonable  to  suppose  that  Pliny  could  be  so  ill-informed 
as  to  speak  of  Saccharum,  if  by  that  name  he  meant  cane-sugar, 
as    only   employed   in   medicine.     Lucan,   writing   about  the 
same  time,  was  aware  that   the  Hindus  drank  the   juice  of  the 
cane: 

"Quique  bibunt  tenera  dulces  ab  arundine  succos." 
At    the    present    day,  the  cane-presser,    with    his   primitive 
press,  is    a    familiar    personage    at    Indian  fairs,    where  he 
dispenses  the  luscious  juice  to  his  customers  at  about  twopence 
a  pint. 

Sugar,  imder  the  name  of  Shi-mi  "  stone  honey,'*  is 
frequently  mentioned  in  the  ancient  Chinese  annals  among  the 
productions  of  India  and  Persia ;  and  it  is  recorded  that  the 
Emperor  Tai-tsung  (A.D.  626 — 650)  sent  an  envoy  to  the 
kingdom  of  Magadha  in  India,  to  learn  the  method  of  manu- 
facturing it.  {Bretschneider^  Chinese  Botanical  Works,  1 870,  46.) 
The  Chinese  acknowledge  that  the  Indians  between  A.D.  766 
and  780  were  their  first  teachers  in  the  art  of  making  sugar. 
An  Arabian  writer,  Abu  Zaid-el-Hasan,  states  that  about 
A.D.  850  the  sugar-cane  was  growing  on  the  north-eastern 
shore  of  the  Persian  Gulf ;  and  in  the  following  century,  the 
traveller  Ali  Istakhri  found  sugar  abimdantly  produced  in 
the  Persian  Province  of  Kuzistan.  About  the  same  time 
(950)  Moses  Chorenensis  stated  that  the  manufacture  of 
sugar  was  flourishing  near  the  celebrated  school  of  medicine 
at    Jondisabur  in   the    same   province,   and  remains  of  this 
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industry   in   the   shape  of    millstones,   &e.,    still    exist  near* 
Ahwas. 

Persian  and  Arabian  physicians  of  the  10th  and  11th 
centuries,  such  as  lUzi,  Ali  Abbks,  and  Ibn  Sina,  introduced 
sugar  (^r^  Sukkar  )  into  medicine.  The  Arabs  cultivated  the 
cane  in  many  of  their  Mediterranean  settlements^  as  Cjrprus, 
Sicily,  Italy,  Northern  Africa,  and  Spain.  The  Calendar  of 
Cordova  shows  that  as  early  as  A.D.  961  the  cultivation  was 
well  understood  in  Spain,  which  is  now  the  only  country  in 
Europe  where  sugar-mills  still  exist. 

The  importance  of  the  sugar  manufacture  in  the  East  was 
witnessed  by  Marco  Polo,  Barbosa,  and  other  European 
travellers ;  and  the  trading  nations  of  Europe  rapidly  spread 
the  cultivation  of  the  cane  over  all  the  countries  of  which  the 
climate  was  suitable.  The  ancient  cultivation  in  Egypt, 
probably  never  quite  extinct,  was  revised  on  an  extensive  scale 
by  the  Khedive  Ismail  Pasha.     {Phannacogvaphia.) 

Sugar  is  of  comparatively  little  value  for  its  indep^xdent 
effects,  but  few  substances  are  more  useful  as  an  associate  of 
other  medicines,  whether  to  preserve  them  from  oxidation 
and  decomposition,  to  conceal  or  improve  their  taste,  or 
to   give  them  special  pharmaceutical  forms. 

In  solution  sugar  is  almost  exclusively  lenitive,  but  in 
powder  it  is  stimulant.  It  is  universally  employed  to  diminish 
dryness  of  the  mouth  and  fauces,  to  allay  irritation,  and  to 
mitigate  cough  and  hoarseness.  Sugar  dissolved  in  water  is  said 
to  have  a  dixiretic  effect.  When  injected  into  the  veins  of  ani- 
mals  it  is  said  to  be  powerfully  diuretic  (Richet  and  M.  Martin, 
Med.  Recordy  xxi.,  394).  It  certainly,  when  moderately 
used,  promotes  digestion  and  allays  nervous  excitement.  For 
these  purposes  sweetened  water  {eau  sucree)  is  universally 
employed  in  France  and  Southern  Europe.  Formerly  a  strong 
solution  of  sugar  was  much  used  as  an  antidote  to  corrosive 
poisons.  It  enters  into  all  the  drinks,  mucilaginous,  farina- 
ceous, and  gelatinous,  employed  in  febrile  diseases.  Finely- 
powdered  sugar  will  sometimes  relieve  the  hiccough,  which,  in 
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nursing  infants,  is  apt  to  arise  from  over-feeding.     Loal-«igtr, 
eaten   freely^   is  said   to   arrest   the  development  of  aleoholk 
intoxication,   perhaps    by    retarding    gastric    absorption,   k 
strong  solution  of  sugar  injected  into  the  rectum  has  been  used 
successfully  to  destroy  ascarides  of  that  part.     In  powder  it  is 
very  efficient  as  a  remedy  for  aphthae  of  the  mouth,  in  repress- 
ing the  exuberant  and  stimulating  the  indolent  granulations  of 
ulcers,   in  removing   opacities  of   the   cornea,  and  in  curing 
granular  eyelids.     Sugar  has  been  claimed  by  Fischer  to  be  an 
efficient    antiseptic   dressing  for  wounds.     He    associated  it, 
however,   with   other   antiseptics;    but   Windelschmidt  attates 
that  for  small  wounds  sugar  is  equal  to  iodoform  as  a  dressing 
(Med,  News,  xliii,,  462).     In  chronic  laryngitis,  when  inhaled 
by  a  sudden  aspiration  from  a  tube  extending  to  the  root  of 
the  tongue,  it  may   be  used  with   advantage   alone  or  mixed 
with  other  powders.     In  the  same  manner  it  may  be  employed 
as  a  snuff   in  chronic   ozaena.     The   fumes   from   burnt  sugar 
destroy  offensive  effluvia,  and  are  conveniently  disengaged  by 
sprinkling  sugar  upon   burning   coals  or  on   a   hot    shovel. 
(Stille  and  Maisch.)     We  have  already  referred  to  the  use  of 
sweetmeats  by  opium-eaters  to  counteract  the  effects  of  the  drug 
(p.  96,  Vol.  I.). 

Cultivation. — The  sugar-cane  season  comprises  nearly  a 
twelvemonth.  The  land  chosen  is  usually  a  good  loam  or 
light  clay  manured.  The  leafy  ends  of  the  preceding  season's 
canes  are  cut  off,  or  the  whole  cane  is  chopped  into  pieces  so  as 
in  any  case  to  include  two  nodes  or  joints,  and  these,  to  the 
number  of  about  20,000  per  acre,  are  planted  in  furrows  in 
January  and  February.  The  land  is  irrigated  occasionally 
from  this  time  to  the  commencement  of  the  rains.  The 
harvest  begins  in  the  beginning  of  December,  and  the  cutting 
and  crushing  of  the  canes  and  boiling  of  the  juice  is  carried  on 
till  January  and  February.  Excepting  the  few  mills  under 
European  management,  the  crushing  and  boiling  is  performed 
by  primitive,  and,  therefore,  rude  processes.  The  average 
outturn  per  cent,  of  cane  in  the  North- West  Provinces  is  stated 
by  Messrs.  Duthie  and  Fuller  to  be  as  follows :  100  of  cane8=15 
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of  juice=18  of  guda  (unrefined  sugar)  or  17'5  oisliakar* 
(dry,  unrefined  sugar),  or  19*5  of  r&b  (syrupy  sugar).  The 
natives  generally  manufacture  the  juice  into  the  two  kinds  of 
guday  called  in  the  vernaculars  giira  or  giila. 

Description.— The  transverse  section  of  a  sugar-cane 
exhibits  numerous  fibro-vascular  bundles,  scattered  through 
the  tissue,  as  in  other  monocotyledonous  stems ;  these  bundles 
are  most  abundant  towards  the  exterior,  where  they  form  a 
dense  ring  covered  with  a  thin  epidermis,  which  is  very  hard 
from  the  quantity  of  silica  deposited  in  it.  In  the  centre  of 
the  stem  the  vascular  bundles  are  few  in  number,  and  traverse 
an  abundant  parenchyma  which  contains  in  its  thin-walled 
cells  an  almost  clear  solution  of  sugar,  with  a  few  small  starch 
granules  and  a  little  soluble  albuminous  matter.  The  latter  is 
found  in  larger  quantity  in  the  cambial  portion  of  the  vascular 
bundles.  The  walls  of  the  medullary  cells  contain  pectic 
matter^  but  not  in  sufficient  quantity  to  cause  them  to  swell 
much  in  water.  (Wiesner,)  The  unrefined  sugar  of  India 
(gdra  or  gula),  often  incorrectly  termed  molasses,  occurs  in  two 
forms  in  the  bazars — one  is  a  blackish  sticky  mass  without 
evident  crystalline  structure,  the  other  is  a  dark-brown  partly 
crystalline  mass  which  crumbles  on  pressure^  and  is  generally 
spoken  of  by  the  dealers  as  floury  giir  or  gul — the  first 
contains  the  whole  of  the  uncrystallizable  portion  of  the  syrup, 
in  the  other  most  of  this  has  been  drained  off.  Indian 
molasses  or  treacle  is  of  a  very  dark  colour,  of  a  pecxiliar  sharp 
flavour,  and  has  a  bitterish  after- taste  caused  by  the  presence  in 
it  of  caramel  or  burnt  sugar,  produced  during  the  careless 
evaporation  of  the  cane  juice.  It  is  hardly  suited  for 
pharmaceutical  purposes,  and  as  sold  in  the  bazars  is  generally 
freely  watered  and  in  a  state  of  fermentation.  The  refined 
sugars  of  Indian  commerce  are  manufactured  on  the  European 
system^  chiefly  in  Bengal,  or  are  imported  from  Mauritius,  and, 

*  Called  by  EuropesDS  Jaggery  ^  a  corruption  of  the  Sanskrit  Sarkara, 
which  in  Ceylon  is  the  vernacular  name  for  nnrefined  sugar  in  the  corrupted 
form  of  Shakkare. 
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in  the   case  of  loaf-sugar,   from   France.     They   differ  in  no 
respect  from  the  sugars  of  European  commerce. 

Chemical  cofnposition. — The  sugar-cane  is,  when  mature, 
composed  of  cellulose  8  to  12  per  cent.;  sugar  18  to  21; 
water,  including  albuminous  matter  and  salts,  67  to  73.  Of 
the  entire  quantity  of  juice  in  the  cane,  from  70  to  84  per  cent, 
can  be  extracted  by  crushing  and  pressing,  and  yields  in  a 
crystalline  state  about  three-fifths  of  the  sugar  which  the  cane 
originally  contained.  The  juice  has  on  an  average  the 
following  composition  : — 

Albuminous  matters 0*03 

Granular  matter  (starch?) 0*10 

Mucilage  containing  nitrogen 0  '22 

Salts,  mostly  of  organic  acids  . . . ., 0*29 

Sugar 18-36 

Water 8100 


100-00 


There  is  also  present  in  the  juice  a  very  small  amount  of  a 
slightly  aromatic  substance  (essential  oil  P)  to  which  the  crude 
cane-sugar  owes   a  peculiar  odour  which  is   not   observed  in 
sugar      from     other      sources.       (Phannacographia,)     Sugar, 
(jiigitQii^  may  be    obtained  in  large    transparent  rhombic 
prisms,   known  as  mgar-candy,   which  does   not  differ   from 
lump-sugar,  except  that  the  latter  is  in  crysialline  masses  from 
disturbed  crystallization.     Sugar  has  the  specific  gravity  1*58 
{Kbpp),  is  permanent  in  the  air,  neutral,  without  odour,  has  a 
very  sweet   taste,  and  dissolves   at  ordinary  temperatures  in 
one-half  its   weight  of  water,  yielding  a  dense,  sweet,  and 
colourless  liquid  known  as  syrup ;  saturated  at  16®  C.  such  a 
solution  contains   66  per  cent,  of  sugar,  and  this  has  the 
density  1 '345082  (Michel  and  Kraft).     At  the  boiling-point 
sugar  dissolves  in  water  almost  in  all  proportions.     It  requires 
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for  solution  about  80  parts  of  boiling  absolute  alcohol,  28  parts 
of  boiling  officinal  alcohol,  and  about  4  parts  of  boiling  alcohol, 
spec.  gray.  *830,  these  solutions  depositing  most  of  the  sugar  on 
cooling.  The  solubility  is  greater  in  weak  alcohol,  both  cold 
and  hot.  At  15°  0.  1  part  of  sugar  dissolves  in  2  parts  of 
60  per  cent,  alcohol,  in  7*7  parts  of  75  per  cent,  alcohol,  in 
14*7  parts  of  80  per  cent,  alcohol,  in  31'6  parts  of  85  per  cent, 
alcohol,  in  175  parts  of  92  per  cent,  alcohol,  and  in  228  parts  of 
methylic  alcohol  of  the  same  strength  (Casaniajor),  Sugar 
dissolves  also  in  glycerin,  the  solubiHty  being  increased  on 
dilution  with  water,  but  it  is  insoluble  in  ether,  chloroform, 
carbon  disulph-ide,  and  in  hydrocarbons.  It  combines  with 
chloride  of  sodium,  yielding  deliquescent  crystals  which  contain 
14"9  per  cent,  of  that  salt.  Definite  compounds  have  likewise 
been  obtained  with  several  other  salts  and  with  alkalies  and 
alkaline  earths.  When  triturated  in  the  dark  it  becomes  luminous. 
Its  solution  deviates  polarized  light  to  the  right — a  behaviour 
which  is  of  great  practical  importance  for  the  estimation  of 
sugar  in  aqueous  liquids  and  for  distinguishing  different  kinds 
of  sugar  which  have  a  different  rotary  power. 

When  sugar  is  heated  to  160*^  C.  it  melts  without  losing  in 
weight,  and  congeals  on  cooling  to  a  transparent  amorphous 
yellowish  mass  known  as  barley^mgar,  saccharum  Aordeatunt, 
which  becomes  gradually  opaque  on  the  surface  from  the 
formation  of  minute  crystals.  If  sugar  is  kept  in  the  melted 
state  between  )  60®  and  170®  C.  for  a  short  time,  it  is  converted 
into  a  deliquescent  mixture  of  glucose  and  levulosan ;  C"H*'0" 
yields  C*H''0"  +  C'H**^0*;  the  latter  is  not  fermentable  until 
after  it  has  been  boiled  with  water  or  dilute  acids.  When 
heated  to  between  180®  and  200®  C.  sugar  turns  brown,  evolves 
a  pecxiliar  odour,  and  is  converted  into  caramel^  C*"H**0*, 
parting  at  the  same  time  with  2H'0 ;  the  pure  product  of  this 
composition,  caramelan,waB  obtained  colourless  by  G^lis  (1862). 
Caramel  may  be  prepared  in  the  same  manner  from  inferior 
qualities  of  sugar,  from  molasses,  and  from  glucose,  and  the 
conversion  is  hastened  in  the  presence  of  small  quantities  of 
alkalies ;  the  addition  of  a  little  carbonate  of  ammonimn,  which 
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is  again  volatilized  by  the  heat,  is  of  service,  for  the  letson 
stated.  Subjected  to  dry  distillation,  sugar  yields  aldehyd, 
acetone,  acetic  acid,  tarry  products,  and  carbonic  acid,  carbonic 
oxide,  and  marsh  gas.  According  to  Lassaigne,  iodine  heated 
with  solution  of  sugar  is  converted  into  hydriodic  acid.  Under 
the  influence  of  ferments,  as  well  as  of  dilute  acids,  cane-sugar 
is  converted  into  invert-atigar,  which  is  a  mixture  of  dextrose  or 
grape-sugar  and  ievtilose  or  fruit-sugar,  and  is  directly 
fermentable.  This  inversion  of  sugar  takes  place  slowly  on 
boiling  with  water,  but  cold  aqueous  solutions  keep  unaltered 
for  a  long  time,  provided  the  access  of  ferments  suspended  in 
the  air  be  prevented.  Under  the  same  condition,  according  to 
the  investigations  of  Kreusler,  Lemoine,  and  others,  light  does 
not  exert  the  inverting  effect  reported  by  Raoul  (1871). 
Nitric  acid  inverts  cetne-sugar,  readily,  and  when  heated 
with  it  produces  saccharic,  racemic,  tartaric,  and  oxalic 
acids. 

Testa. — The  purity  of  cane-sugar  is  ascertained  by  the 
physical  properties  described  above  and  by  its  complete 
solubility  in  water  and  alcohol.  The  absence  of  glucose  or 
of  a  similar  sugar  is  ascertained  by  some  of  the  reactions  given 
below.  '*  Aqueous  and  alcoholic  solutions  of  sugar  should 
have  no  effect  on  litmus-paper.  The  solution  in  20  parts  of 
distUled  water  shoidd  be  scarcely  rendered  turbid  by  silver 
nitrate  or  barium  nitrate  (chloride  and  sulphate)."  Neither 
an  aqueous  nor  an  alcoholic  solution  of  sugar  kept  in  large, 
well-closed,  and  completely-filled  bottles  should  deposit  a 
sediment  on  prolonged  standing  (absence  of  insoluble  salts, 
foreign  matters,  idtramarine,  Prussian  blue,  &c.).  If  a  portion 
of  about  1  Gm.  of  sugar  be  dissolved  in  10  cm.  of  boiling 
water,  then  mixed  with  4  or  5  drops  of  test  solution  of  nitrate 
of  silver  and  about  2  cm.  of  water  of  ammonia,  and  quickly 
heated  imtil  the  liquid  begins  to  boil,  not  more  than  a  slight 
coloration,  but  no  black  precipitate  should  appear  in  the  liquid 
after  standing  at  rest  for  5  minutes  (absence  of  grape-sugar 
and  of  more  than  a  sUght  amount  of  inverted  sugar).  {Stille 
and  Maisch.) 
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Commerce, — The  following  statistics  of  the  trade  in  Su^ar 
are  taken  from  the  Reports  on  the  inland  trade  of  the  different 
provinces  and  on  the  trade  by  sea : — • 


Viilne  in  lakhs 
of  Rupees. 

Qaantity  in  tboasands  of  cwts. 

Articlks. 

00 

.-4 

1 

s 

00 
00 

oo 

00 

S 

i 

•H 

2 

1 

Sugar,  refined  .. 
Do.  unrefined. 

10 
45 

4 
42 

4 
46 

3 
50 

144 

869 

38 
1,009 

33 
953 

25 
1,143 

1,168 

cwts. 

Total    ... 

56 

46 

50 

58 

1,013 

1,047 

986 

cwts. 

Sugar,  refined... 

... 

18 

20 

21 

•  •• 

150 

158 

163 

cwts. 

t?.. 


ORYZA  SATIVA,  Linn. 

Pig.—Bentl,    and  Trim.,  t.    291 ;  Rhecde,  HorL  Mai 
196—201.     Rice  {Eng.),  Riz  (Fr.). 

Hab. — Throughout     India,    wild     and    cultivated.     The 
grain,  spirit,  and  vinegar. 

Vernacular, — DhSn    {Rind,,    Beng,\   Bhat  (Mar.)^   Chokha 
(Ouz,),  Arishi  {Tarn.),  Biyyam  (Tel),  Akki  (Gan.). 

Husked  Rice.—Chaval  (fi^tW.,  Beng,),  Tindula  (Mar.). 

History,  Uses,  &C. — Wild  rice  was  probably  used  by 
the  aboriginal  tribes  of  India  in  prehistoric  times ;  it  is  still 
carefully  collected  by  the  peasantry,  who  consider  it  to  have 
special  virtues,  and  call  it  "  god's  rice,"  "  hermit's  rice,''  &c. 
Rice  ( ft^  vrihe  )  is  not  mentioned  in  the  Rig-  Veda^  but  in  the 
Atharva-  Veda  it  is  noticed  along  with  barley,  masha  {Phaseolm 
JRoxburghii),  and  sesamum.  Rice  cultivation  in  India  appears 
to  have  been  subsequent  to  that  of  China  and  Burma.  Girard 
de  Rialle,  in  his  Mythologie  compar^e,  states  that  the  Karens  of 
Burma  believe  that  every  plant  has  its  la  or  kelah  (spirit). 
The  rice  has  its  spirit,  and  when  the  crop  is  bad,  they  pray  to  it 
111.— 76 
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in  the  following  terms :     "  Come,  0  spirit  of  the  rice,  come 
back  !  come  to  the  rice-field,   come  to  the  rice  !  come  fromUfi 
East,  come  from  the  West,  come  from  the  beak  of  the  bird, 
from  the  mouth  of  the  monkey,  from  the  throat  of  the  elephant, 
come  from  the  grain    stores !  0  kelah  of  the  rice,  return  to 
the  rice  !"     In  Siam  they  offer  rice  and  cakes  to  trees  before 
cutting  them  down.     In  Bengal  sacrifices  of  rice  are   made  to 
the  Bael  tree,  probably  a  survival  of  an  ancient  fetish  worship 
which  the  Brahmins  have  sanctioned  by  deifying  the  tree. 

Rice  plays  an  important  part  in  the  marriage  ceremonies  of 
the  Hindus.  According  to  the  Grihya-sutra  of  Asvalayana, 
the  bride  must  walk  three  times  round  the  altar,  and  at  the 
completion  of  each  turn  make  an  offering  of  rice.  This 
ceremony  resembles  an  ancient  form  of  marrying  among  the 
Romans,  in  which  an  offering  of  a  cake  made  of  fdr  (spelt)* 
was  made  in  the  presence  of  the  Pontifex  Maximus  or  Flamen 
Dialis  and  ten  witnesses. 

Parched  rice,  Ldj'dj  also  called  Syuld  iSya  "a  winnowing 
fan,'*  and /tf  iorldjd)^  is  scattered  by  the  bride's  brother  at 
marriages.  Rice  is  poured  over  the  head  of  the  bride  and 
bridegroom  as  an  emblem  of  life,  regeneration  and  plenty. 
On  the  fourth  day  of  the  marriage  ceremonies  the  young 
couple  eat  rice  together  for  the  first  and  only  time  in  their 
lives,  and  on  the  last  day  they  both  celebrate  together  the 
Soma  sacrifice,  when  they  throw  l&jd  into  the  fire.  At  the 
birth  of  a  child  the  father  places  the  red  Akshata  rice  on 
its  forehead  to  avert  evil,  and  when  the  child  is  named  it 
is  placed  on  a  cloth  covered  with  rice.  Rice  is  also  used  in 
some  parts  of  India  to  detect  witches:  a  small  bag  of  rice, 
bearing  the  name  of  each  of  the  suspected  parties,  is  placed  in 
a  white- ants*  nest,  and  the  one  they  first  eat  is  considered  to 
belong  to  the  guilty  party.  When  several  persons  are  suspected 
of  a  crime,  rice  is  sometimes  used  to  detect  the  guilty  one — 
For  this  purpose  the  persons  are  required  to  chew  rice,  the 
criminal  being  discovered  by  his  inability  to  properly  masticate 

♦  Tfiiicum  Spelia,  Linn.,  or  Germmi  wheat. 
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it,  owing  probably  to  fear  checking  the  free  flow  of  saliva. 
Vincenzo  Maria  da  Santa  Caterina  mentions  in  his  travels  that 
rice  and  turmeric  are  offered  in  India  to  the  gods  to  obtain 
children  and  the  cure  of  female  diseases,  and  that  young 
girls  make  a  vow  to  offer  rice,  should  they  obtain  a  good 
husband.  In  the  consecration  of  the  Brahmachari,  the 
father  of  the  youth  carries  in  his  hands  a  cupful  of  rice, 
and  the  assistants  after  the  bath  cover  the  candidate  with 
rice.  Asvalayana  says  that  the  disciple  asks  alms  to  learn 
the  Ved^s ;  he  obtains  the  rice  as  alms  and  must  cook  It  before 
sunset.  His  commentator,  Narayana,  adds  that  when  the 
rice  has  been  cooked,  the  disciple  should  say  to  his  master, 
*^the  food  of  the  pot  is  ready.''  In  sacrifices  to  Rudra, 
according  to  Asvalayana,  the  husk  of  rice  was  thrown  into  the 
fire  along  with  the  smallest  grains,  and  the  tail,  skin,  head, 
and  feet  of  the  animal,  and  that  the  latter  before  being  killed 
was  sprinkled  with  rice  and  barley-water. 

In  times  of  fasting  and  penitence,  grains  of  rice  and  barley 
are  watered  and  blessed  and  offered  to  the  gods.  In  funeral 
ceremonies  rice  and  other  food  is  offered  to  crows.  According 
to  Manu,  the  twice-born  are  directed  to  offer  five  great  sacrifices, 
f7&.,  with  wild  rice  (Nivdra),  with  various  pure  substances,  or 
with  herbs,  roots,  and  fruits. 

The  practice  of  worshipping  the  new  rice  at  the  time  of  the 
harvest  is  common  throughout  India.  In  Bengal,  on  a  Thursday, 
in  the  month  of  Pansha  (December- January),  after  the  crop 
has  been  reaped,  a  rattan-made  grain  measure  called  rek,  filled 
with  the  grain  upon  which  are  placed  gold,  silver  and  copper 
coins  and  some  cowrie  shells,  i&  worshipped  as  the  representative 
of  the  goddess  of  fortune.  This  worship  is  repeated  in  the 
months  of  Chaitra,  Sravana,  and  Kartika.  In  Western  India 
the  new  rice  is  worshipped  at  the  Dasara  and  De  vali  festivals,  and 
in  Madras  the  same  event  is  celebrated  by  the  Pongol  ceremony, 
when  the  new  rice  is  boiled  for  the  first  time  and  eaten  with 
great  rejoicings.  Among  the  Native  Catholics  the  same  cere- 
mony is  perpetuated  in  the  "  blessing  of  the  new  rice,"  which 
is  done  by  the  priest  in  the  field  before  the  crop  is  cut. 
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That  the  cultivation  of  rice  had  widely  spread  in  the  time  of 
Alexander  (400  B.C.)  we  learn  from  Strabo,  who  says,  "  accord- 
ing to  Aristobulus,  rice  grows  in  Bactriana,  Babylonia,  Siwida," 
and  he  adds,  **  we  may  also  say  in  Lower  Syria."     Further  cfa 
he  notes  that  the   Indians  use  it   for  food,  and  extract  a  spirit 
from  it.     The  Greek  names  for  rice  are  derived  from  the  Sans- 
krit Vrihi ;  the  earliest  form  occurs  in  a  fragment  of  Sophocles, 
where  rice-bread  is  called  tpivhri^  apro^ ;  in  later  writers  we  meet 
with  the  form  ^pvfa.     The  Arabic  names  have  the  same  deri- 
vation, the  oldest   fonu   being   Bunz,   occurring  in  the  local 
dialect  of  the  Abd-el-Kais,  near  Bahrain,  and  the  more  modem 
forms  Aruzz  and  Ruzz.     In  Persian  the  form  of  Birinj  is  cur- 
rent, as  well  as  the  Sanskrit  name  Shali,  for  uuhusked    rice. 
Dioscorides   briefly   mentions  rice  as  being  of  little   nutritive 
value  and  apt  to  cause  costivencss.     Celsus  (ii.,  20)  classes   it 
along  with  wheat  and  spelt  as  "  res  boni  succi.'^     According  to 
Sanskrit  writers,  the  best  class  of  grains  includes  wheat,  rice, 
and  barley  only,  other  kinds  being  relegated  to  the  c\^ass  Kshudt-a 
dhdnya  or   inferior   grains.     The   preparations  of   rice    used  in 
the   diet   of   sick   people,    and   described  in  Sanskrit  medical 
works,  are : — 

^RHj  (yavagu)  or  powdere<l  rice  boiled  with  water.  It  is  made 
of  three  strengths,  namely,  with  nine,  eleven,  and  nineteen  parts 
of  water,  called,  respectively,  Filejn,  Pet/d,  and  Manda,  Instead 
of  water,  a  light  decoction  of  some  aromatic  and  carminative 
drug,  such  as  ginger  or  p<»pper,  may  be  used  in  preparing 
f/avdgu. 

OTirr  (liji)  or  unhusked  rice  parched  in  hot  sand.  It  is  used 
as  light  and  digestible  diet  for  the  sick. 

^^vj?  (brishta  tandula)  or  husked  rice  parched  in  hot  sand. 
It  is  used  for  the  same  purposes  as  lajd, 

Tq^  (prithuka)  or  imhusked  rice  moistened,  parched,  and 
afterwards  flattened  and  the  husk  removed.  It  is  soaked  in 
water  or  boiled  and  given  with  curdled  milk  as  an  astringent 
diet  in  diarrhcea  or  dysentery. 
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7PW  (payasa)  or  rice-milk.    A  well-known  preparation. 

yfogrii;^  (tandulambu)  or  water  in  which  unboiled  rice  has 
been  steeped.  This  is  often  used  as  a  vehicle  for  powders,  &c.^ 
and  as  a  diet  drink. 

Rice  is  the  staple-food  of  the  inhabitants  in  Bengal^  many 
parts  of  Madras,  Burma,  and  the  Western  Coast  of  India,  but 
not  of  the  central  and  northern  parts  of  the  country,  where 
wheat  and  millet  are  the  staples  and  rice  only  a  luxury. 

Fermented  and  distilled  rice  liquors  are  largely  used  in 
many  parts  of  India.  For  an  account  of  the  economic  uses  of 
the  grain,  its  cultivation,  and  the  numerous  varieties  of  the 
plant  met  with  in  different  parts  of  the  country,  we  must  refer 
the  reader  to  a  dlGhise  but  interesting  article  bj'^  Dr,  G.  Watt 
in  the  Dictioiiary  of  the  Ecotu  Prod,  of  India. 

Chemical  composition. — Rice  has  been  examined  by  Letheby, 
Payen,  and  others.  Payen  gives  the  percentage  composition 
of  dried  rice,  as,  nitrogenous  matter  7*55,  carbohydrates  90'75, 
fat  0*8,  and  mineral  matter  0*9.  In  chemical  composition  rice 
closely  resembles  the  potato ;  one  hundred  parts  of  dried 
potato,  according  to  Letheby's  analysis,  contain,  nitrogenous 
matter  8*4,  carbohydrates  88,  fat  0*8,  and  saline  matters  2*8 
parts  per  cent. 

Church  (Food  Graim  of  India)  gives  the  following  percentage 
composition  of  cleaned  rice : — Water  12*8,  albuminoids  7*3, 
starch  78-3,  oil  06,  fibre  0*4,  ash  0-6.  Professor  Chureh 
remarks,  100  parts  of  rice  contain  no  more  than  '065  of  potash 
and  '284  of  phosphoric  acid.  Konig  quotes  20  analyses  of  rice 
by  various  chemists,  the  mean  percentage  composition  being, 
water  13*  11,  albuminoids  7*85,  fat  '88,  nitrogen-free  extract  and 
starch  76*52,  cellulose  '63,  ash  1*01.  Where  rice  constitutes 
almost  the  entire  food  of  the  population,  the  throwing  away  the 
water  in  which  it  has  been  boiled  involves  the  loss  of  some  of  the 
mineral  matter,  and  is  to  be  deprecated ;  no  more  water  should 
be  used  in  cooking  this  grain  than  can  be  absorbed  by  it.  Two 
pounds  of  cleaned  rice  weigh  5  pounds  after  boiling. 
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Commerce. — The  following  table  shows  the  exports  of  Rice 
(husked)  from  India  during  the  last  ten  years  in  thousands 
of  cwts : — 


Year. 

Bikrma. 

Bengal. 

'Madras. 

Bom. 
bay. 

Siod. 

TotaL 

Valtnis 
lakhtiof 

1880-81 

1881-82 

1882-83 

1883-84 

1884-85 

1885-86 

1886-87 

1887-88 

1888-89 

1889-90 

16,730 
16,690 
21,249 
16,994 
13,507 
19,084 
18,216 
17,879 
14,205 
18,259 

6,717 

7,617 
7,838 
7,394 
6,035 
6,879 
5,902 
7,996 
6,417 
5,992 

2,363 
1,549 
1,319 
1,843 
1,403 
1,181 
1,564. 
1,438 
1,538 
1,654 

927 

614 
552 
521 
677 
521 
639 
764 
589 
799 

32 
49 
71 
80 
80 
149 
139 
72 
19 
70 

76 

26,769 
28,519 
31,029 
26,832 
21,702 
27,814 
26,460 
28,149 
22,768 
26,774 

89,717 

82,496 

'    84,401 

,    83,289 

71,228 

91,672 

87,648 

92,251 

78,453 

100.473 

Average  for 
10  years... 

17,491 

6,878 

1,585 

660 

26,681 

86,162 

The  estimated  total  production  of  rice  in  1888-89  has  been 
given  as : — 

Bengal   14,269,223  tons. 

Madras   2,693,916 

Bombay  and  Sind 399,757       „ 

N.- W.  Provinces  and  Oudh  . .     2,420,768       „ 

Punjab  271,293       „ 

Central  Provinces 1 ,622,385       „ 

Burma   3,039,397       „ 

Assam 608,846       „ 


25,325,585    tons. 

In  the  same  year  India  imported  from  beyond  its  frontier 
1,151,450  cwts.,  the  greater  portion  coming  from  Nepaul.  Of 
the  exports,  about  50  per  cent,  goes  to  Europe,  30  per  cent,  to 
Eastern  ports,  and  the  remainder  for  the  use  of  the  emigrants 
in  Mauritius,  Reunion,  the  West  Indies,  South  America,  and 
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Australia.     The  fine  rice  of  the  West  Indies  is  considered 
insipid  by  the  Indian  labourers, 

TRITICUM  SATIVUM,  Lam. 

-pig^—Bentl.  and  Trim,,  t.  294.    Wheat  [Eng,),  Bl^  {Fr.). 

jjab. The  Euphrates  region.     Cultivated  in  N.-W.  India, 

the  Central  Provinces,  and  Bombay. 

VernacuUi)\''G&ivji  (Hind,\  Gahun  (Jf<7r.),  Godumai  {Tarn), 
Godumulu  (Tel.),  Kotanpam  {Mai.),  Godhi  {Gan.),  Gam 
(Beng.),  Ghavum  {(?w«.). 

History,  Uses,  &C. — Wheat,  as  the  most  important  of 

the  cereals,  has  given  rise  to  numerous  myths,  for  an  account 

of  which  we  cannot  do  better  than  refer  the  reader  to  the  late 

Dr.  W.  Mannhardt's  learned    monograph  Die  Kofnenddmonen 

(Berlin,  1868).     In  the  myth  of  Persephone- kora,  daughter  of 

Zeus,  the  god  of  the  heavens,  which  by  their  warmth  and  rain 

produce   fertility,   and    of    Dimeter    or    Ceres,   the  maternal 

goddess  of  the  fertile  earth,  we  perceive  that  she  was  conceived 

as  a  divine  personification  of  this  grain,  in  summer   appearing 

beside  her  mother  in  the  light  of  the  upper  world,  but  in  the 

autumn  disappearing,  and  in  winter  passing  her  time,  like  the 

seed  under  the  earth,  with  the  god  of  the  lower  world.     As  a 

pendant  to  the  Greek  myth,  we  have  the  Indian  myth  of  Sita 

or  **  the  Furrow,''   husbandry  personified,  and  apparently  once 

worshipped  as   a  kind  of  goddess.     In  the  Rig- Veda  Sita  is 

invoked  as  a  deity  presiding  over  Agriculture,  and  appears  to 

be    associated  with   Indra.     In   the   Vajw<aneya,    Sita    "the 

Furrow "   is    personified    and  addressed,   four  furrows  being 

required  to  be  drawn  at  the  ceremony  when  certain  stanzas  are 

recited.     Sita  is  so   named  because  she    was  fabled    to   have 

sprung  from   a   furrow   made   by  her    father   Janaka  while 

ploughing  the  ground  to  prepare  it  for  a  sacrifice  instituted  by 

him  to  obtain  progeny,  whence  her    epithet  Ayonija   "  not 

womb-bom."*    Wheat  was  used  in  sacrifice  by  the  Greeks  and 

•  Of  course,  these  mytiis  are  more  or  less  applicable  to  all  food-grains. 
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Romans,  and  by  the  Hindus  in  Vedic  times,  as  an  emblem  ol 
fertility ;  it  was  poured  upon  the  bride  at  the  marriage  ceremony, 
and  in  Northern  India,  wheat,  millet  and  rice  are  still  used  on 
such  occasions.  Wheat,  as  the  most  important  food- grain,  i» 
frequently  mentioned  by  Hippocrates,  who  calls  it  in;p<5y,  and 
mentions  three  kinds;  Pliny  also  describes  several  kinds  of 
Triticum.  Sanskrit  medical  writers  also  mention  three  kinds 
of  wheat,  namely,  Mahdgodhuma  or  large-grained,  Madhuli  or 
small- grained^  and  Nihsuki  or  beardless  ;  they  consider  it  to  be 
the  most  nutritive  of  the  food-grains,  but  not  so  easily  digested 
as  rice. 

Many  varieties  of  wheat  are  cultivated  in  India,  and  through 
careless  cultivation  there  is  much  mixture  in  the  samples 
brought  to  market.  A  number  of  samples  purchased  by  one  of 
lis  in  the  Bombay  market  and  sent  to  Australia  for  trial,  were, 
on  carefiJ  cultivation,  found  to  be  all  mixed,  some  of  them 
producing  five  or  six  distinct  varieties.  Indian  wheats  may  be 
divided  roughly  into  two  classes,  soft  and  hard,  the  former 
being  mostly  used  for  bread-making,  and  the  latter  for  making 
a  kind  of  vermicelli  and  certain  other  preparations  used  by  the 
natives.  Amongst  the  Hindus,  owing  to  caste  distinctions,  the 
whole  process  of  grinding  the  com,  separating  the  flour  and 
making  it  into  cakes,  is  usually  performed  by  the  women  of  the 
house,  consequently  the  demand  for  ready-made  flour  is  limited 
to  the  supply  of  the  non-Hindu  population,  and  some  of  the 
less  paiiicular  Hindu  castes.  In  the  Indian  process  of  making 
flour,  the  wheat,  after  cleam'ng,  is  placed  upon  a  table  and 
thoroughly  wetted  and  the  water  allowed  to  drain  from  it 
during  the  night.  The  next  morning,  the  still  moist  grain 
is  ground  in  handmills  by  women.  It  is  then  sifted,  and  as 
much  fine  flour  and  rawa  or  suji  (the  heart  of  the  grain)  as  can 
be  obtained  are  laid  aside.  The  remainder  termed  ^*  naka'*  is 
again  ground  in  a  more  powerful  mill  and  an  inferior  kind  of 
ratca  obtained  from  it.  The  residue  after  a  third  grinding 
yields  a  coarse  flour  and  bran.  The  bazar*made  bread  is  of 
two  kinds,  that  used  by  the  Mahometans  and  known  as  Nan, 
which  is  in    thin   cakes,    and   loaf -bread    introduced    by  the 
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Portuguese.  Tlie  former  is  similar  to  the  bread  used  in  all 
Mahometan  countries,  the  latter  is  made  with  60  parts  fine 
rawa^  20  second  sort  or  naka  rawa,  and  20  of  first  sort  flour. 
A  second  or  inferior  kind  of  bread  is  also  sold.  The  barm 
or  yeast  in  use  is,  where  obtainable,  the  fermenting  juice  of  the 
palm,  elsewhere  an  artificial  barm  is  prepared.  • 

In  some  of  the  large  towns  a  loaf -bread  is  now  made  by 
Brahmins  for  the  use  of  the  Hindu  population,  but  its  use  is 
very  limited.  In  Calcutta,  Madras,  and  Bombay,  flour  and  broad 
made  as  in  Europe  is  obtainable,  and  is  gradually  taking  the 
place  of  the  Portuguese  article.  Fine  flour  is  also  imported 
from  Europe  and  America,  as  the  excessive  proportion  of 
gluten  in  Indian  flour  renders  it  unsuitable  for  use  in  making 
pastry. 

Wheaten  flour  is  often  used  as  a  dusting- powder  to  allay 
the  heat  and  pain  of  local  inflammations,  such  as  burns,  scalds, 
&c.,  but  it  is  inferior  for  such  purposes  to  powdered  starch. 
In  America  an  uncooked  paste  made  of  the  flour  has  been  used 
with  success  in  diarrhoea.  In  India  flour  is  much  used  by  the 
natives  for  making  poultices. 

Description. — The  albumen  which  constitutes  the  main 
portion  of  the  grain  is  composed  of  large  thin-walled  paren- 
chyme,  the  cells  of  which  on  transverse  section  are  seen  to 
radiate  from  the  furrow,  and  to  be  lengthened  in  that  direction 
rather  than  longitudinally.  In  the  vicinity  of  the  furrow  alone 
the  tissue  of  the  albumen  is  narrower.  Its  predominating 
large  cells  show  a  polygonal  or  oval  outline,  whilst  the  outer 
layer  is  built  up  of  two,  three  or  four  rows  of  thick-walled, 
coherent,  nearly  cubic  gluten-cells.  This  layer,  about  70  mkm. 
thick,  is  coated  with  an  extremely  thin  brown  tegument,  to 
which  succeeds  a  layer  about  30  mkm.  thick,  of  densely  packed, 
tabular,  greyish  or  yellowish  cells  of  very  small  size ;  this  proper 
coat  of  the  fruit  in  the  furrow  is  of  rather  spongy  appearance. 
The  gluten-cells,  varying  considerably  in  the  different  cereal 
grains,  afford  characters  enough  to  distinguish  them  with 
certainty.  In  wheat,  for  instance,  the  gluten-cells  are  in  a 
111—77  « 
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single  row,  in  rice  they  form  a  double  or  single  row^  bat  its 
cells  are  transversely  lengthened. 

The  layer  alluded  to  as  being  composed  of  ghtten-celh  is 
loaded  with  extremely  small  granules  of  albuminoos  matters 
(gluten),  which  on  addition  of  iodine  are  coloured  intensely 
yellow.  These  granules,  which,  considering  barley  as  an  article 
of  food,  are  of  prominent  value,  are  not  confined  to  the  gluten- 
cells^  but  the  neighbouring  starch- cells  also  contain  a  small 
amount  of  them :  and  in  the  narrow  zone  of  denser  tissue 
projecting  from  the  furrow  into  the  albumen,  protein  principles 
are  equally  deposited,  as  shown  by  the  yellow  coloration  which 
iodine  produces. 

The  gluten-cells,  the  membrane  embroynnaire  of  M^ge-Mouries, 
contain  also,  according  to  the  researches  on  bread  made  by 
this  chemist  (1866),  Cerealin,  an  albuminous  principle  soluble  in 
water,  which  causes  the  transformation  of  starch  into  dextrin, 
sugar,  and  lactic  acid.  In  the  husks  {epiderme,  Spiearpe,  and 
endocatpe)  of  wheat,  M^ge-Mouri^s  found  some  volatile  oil  and 
a  yellow  extractive  matter,  to  which,  together  with  the  cerealin, 
is  due  the  acidity  of  bread  made  with  the  flour  containing 
the  bran. 

Chemical  composition. — Konig  quotes  200  analyses  of  wheat 
from  different  sources  and  by  various  chemists,  and  the 
following  figures  represent  the  minimum^  maximum,  and  mean 
composition : — 

Water.     Albuminoids.      Fat.    Nitrogen-free   Cellulose.     Aslu 

extractife. 
Minimum..  5-33  7-61         100        69-90  1-24        '62 

Maximum. 19^10        2187        3-67        73-77  6-84       2-68 

Mean 13-65         12-35         1-75        67-91  2-53       1-81 

According  to  Church  (Food  Grains  of  India'),  average 
Indian  wheat  has  the  following  percentage  composition:— 
Water  12-5,  albuminoids  13-5,  starch  68-4,  oil  1-2,  fibre  2'7, 
ash  1*7.  The  albuminoids  in  some  samples  examined  were 
as  high  as  16-7.  In  English  and  American  wheat  they 
range  from  8  to  9  per  cent.  only.  The  amount  of  starch 
varies   between   60    and   70   per   cent.,    and   the    weight  of 
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nitrogen  between  1"6  and  2*7  per  oent.  A  small  qiiantity  of 
saccharine  matter  is  also  present^  and  the  ash  contains  nearly 
60  per  cent,  of  phosphoric  acid.  The  inorganic  constituents 
are  mostly  found  in  the  bran,  to  the  extent  of  over  7  per  cent., 
while  the  nitrogenated  principles  enter  chiefly  the  flour.  If 
the  latter  be  kneaded  with  cold  water  as  long  as  the  liquid 
becomes  milky,  a  yellowish  gray  elastic  and  glutinous  mass 
remains,  which  is  the  gluten  of  Beccaria,  retainjs  about  70  per 
cent,  of  water,  and  consists,  according  to  Von  Bibra,  in  the 
dry  state,  of  about  70  per  cent,  vegetable  JibHuy,  3*8  to  9'3 
mgetabk  casein^  7*5  to  19'3  glutiuy  and  4*6  to  8*2  per  cent,  of 
fat.  When  fresh  it  dissolves  in  dilute  phosphoric  acid  and  in 
solution  of  potassa.  On  drying  it  assumes  a  hornlike  appearance 
and  partly  loses  its  solubility.  According  to  Boussingault,  it 
contains  1 6  per  cent,  of  nitrogen. 

To  purify  it,  Ritthausen  (1862-67)  dissolves  it  m  cold  very 
dilute  potassa  solution  (1  to  1,000  parts  of  water),  decants  from 
the  undissolved  starch,  and  precipitates  with  acetic  acid.  The 
precipitate  is  repeatedly  treated  with  fresh  portions  of  alcohol', 
conunencing  with  spec,  gr,  '914,  and  increasing  the  strength 
finally  to  absolute  alcohol.  After  another  washing  with  ether, 
the  insoluble  portion  constitutes  gluten-casein,  which  is  slightly 
soluble  in  acetic  acid,  freely  soluble  in  potassa,  and  becomes 
insoluble  by  heat.  On  evaporating  the  imited  alcoholic  liquids 
to  one-half  and  cooling,  gluten-fibrin  is  separated,  which  is 
freed  from  adhering  casein  by  dissolving  it  repeatedly  in  60 
and  70  per  cent,  alcohol.  It  is  freely  soluble  in  dilute  acetic 
acid,  and  when  boiled  with  water,  in  which  it  is  insoluble,  it  is 
converted  into  a  jelly.  After  the  separation  of  gluten-fibrin, 
the  greater  portion  of  the  alcohol  is  evaporated;  the  pre- 
cipitate appearing  on  cooling  is  treated  with  a  little  alcohol, 
washed  with  ether,  dissolved  in  a  little  65  per  cent,  alcohol, 
and  precipitated  by  absolute  alcohol.  The  precipitate  is 
mucedin ;  the  solution  contains  glutin  or  gliadin.  The  former 
yields  with  cold  or  boiling  water  a  milk-like  liquid ;  the  latter 
is  soluble  in  water,  alcohol,  acetic  acid,  potassa,  &c.,  the 
aqueous  solution  being  precipitated  by  the  salts  of  the  heavier 
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metals ;  glutin  contains  sulphur  and  18  per  cent,  of  nitrogen. 
These  principles  are  the  most  important  ones  of  the  vegetable 
protein  compounds.     (Stifle  and  Maisch.) 

Starch  forms  a  white,  inodorous,  and  tasteless  powder,  with 
a  peculiar  slippery  feel  between  the  fingers.  Exposed  to  the 
atmosphere,  it  contains  from  10  to  13  per  cent,  of  moisture, 
which  is  given  off  at  lOO''  C.  (212^  F.),  and  is  reabsorbed  on 
exposure.  The  spec.  grav.  of  starch  is  about  1*5,  but  after 
complete  drj'ing  is  increased  to  1*56,  It  is  insoluble  in  ether, 
alcohol,  and  cold  water;  the  last- mentioned  liquid,  however, 
when  triturated  with  starch,  so  that  some  of  the  granules  are 
ruptured,  evidently  dissolves  a  little,  since  it  acquires,  after 
filtration,  a  blue  color  on  the  addition  of  iodine.  Soluble  starch 
is  obtained,  according  to  Maschke,  by  the  prolonged  heating  of 
starch  to  100^  C.  (212°  F.).  When  heated  to  between  160^ 
and  200"^  C.  (320°  and  392°  F.),  it  is  gradually  converted  into 
dextrin  f  see  below).  Starch  becomes  soluble  in  cold  water  in 
the  presence  of  the  chlorides  of  zinc  and  of  calcium  and  of 
other  deliquescent  or  freely  soluble  salts.  Its  solution  in  hot 
water  gelatinizes  on  cooling,  the  jelly  of  wheat  starch  being 
milk-white — that  of  potato  starch,  particularly  when  made 
with  much  water,  being  more  translucent.  On  heating  starch 
with  glycerin  a  solution  is  obtained,  which,  according  to 
Zulkowski  (1875,  1880),  contains  soluble  starch,  obtainable 
by  diluting  with  water  and  precipitating  the  clear  filtrate  with 
alcohol.  Potato  starch  is  easily  converted  into  the  soluble  form, 
but  wheat  starch  requires  a  prolonged  heating,  and  rice  starch 
is  thus  changed  with  still  greater  difiiculty. 

Preparation. — Wheat  or  other  grain  is  soaked  in  warm 
water,  to  which  sometimes  an  alkali  is  added,  until  the  outer 
coating  has  become  soft ;  it  is  then  ground  imder  water,  and 
washed  upon  suitable  sieves  with  pure  water,  with  which  the 
starch  passes  through  and  is  collected  by  subsidence  in  suitable 
tanks,  the  alkaline  water  retaining  the  gluten  ;  or  the  latter  is 
removed  by  allowing  it  to  undergo  decomposition^  when  acetic, 
butyric,  or  lactic  and  other  acids  are  produced.  The  gluten 
need  not  be  destroyed,  but  may  be  obtained  as  a  by-product ; 
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for  this  purpose  wheat  flour  is  made  with  water  into  a  stiff 
dough ;  this  is  set  aside  for  2  hours,  aud  then  placed  upon  a 
fine  wire  sieve,  where  it  is  kneaded  under  a  thin  stream  of  water 
until  the  latter  no  longer  becomes  milky  ;  nearly  the  whole  of 
the  gluten  will  remain  upon  the  sieve.  After  sufBcient  washing 
with  pure  water,  the  starch  is  drained  in  boxes,  cut  into  cubical 
blocks,  and  dried  in  properly -constructed  drying  chambers. 

Mucilage  of  starch,  when  heated  to  about  160^  C.  (320°  F.), 
or  when  boiled  with  very  dilute  sulphuric  acid,  or  when  digested 
with  diastase  at  about  70°  C  (168°  F.),  is  converted, 
according  to  Musculus  (1860),  first  into  maltose,  C'*H**0^^, 
which  is  probably  a  compound  of  dextrin ,  C°II*°0*,  and  dextrose , 
C*H**0®,  the  fonner  passing  finally  likewise  into  glucose. 
Iodine  imparts  to  starch  in  the  presence  of  water,  and  to  starch- 
mucilage,  a  blue  color  which  disappears  on  the  application  of 
heat,  but  reappears  on  cooling.  Bromine  colors  the  starch 
brown- yellow.  Fuming  nitric  acid  transforms  starch  into 
xyloidin^  C*H''(NO')0%  which  is  a  white,  tasteless  powder, 
insoluble  in  alcohol,  but  softening  in  boiling  water,  A  filtered 
solution  of  starch  in  water  yields  with  tannin  a  flocculent 
precipitate  which  is  soluble  in  boiling  water.  When  incinerated, 
starch  should  leave  not  over  1  per  cent,  of  ash. 

The  exports  of  Wheat  from  India  to  Europe  last  year  exceeded 
1,897,000  tons,  an  increase  on  the  shipments  of  the  previous 
twelve  months  of  725,000  tons,  or  110  per  cent.,  and  they  were 
larger  than  the  previous  largest  shipments  in  any  year,  that  of 
1886,  by  265,000  tons,  or  23*4  per  cent.  In  the  past  seven 
calendar  years  the  exports  from  the  three  great  shipping  ports 
have  been  as  under : — 


V^MMO 

From 

From 

From 

Total 

Years. 

Bombay. 

Kurmchee. 

Calcutta. 

Tons. 

1891 

665,543 

512,632 

219,221 

1,397,466 

1890 

272,644 

334,042 

65,439 

672,125 

1889 

305,044 

3-11,137 

77,637 

723,818 

1888 

483,035 

149,277 

148,776 

781,088 

1887 

462,428 

32,977 

229,012 

724,417 

1886 

617,834 

186,352 

328,558 

1,132,744 

1886 

542.562 

807,844 

212,277 

1,062,683 
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The  shipments  from  Bombay  show  an  increase  on  the  preeed 
ing  year  of  144*5  per  cent.,  those  from  Eurraehee  of  53*6,  anil 
from  Calcutta  of  2*i6*9  per  cent.     The  share   of  these  three 
ports  in  the  trade  in  the  past  two  years  and  in  1886  has  been 
as  under : — 


1891. 
Per  ceat. 

I89«*. 
Per  cent. 

I88». 
Percent 

Bombay... 
Kurrachee 

•  •• 

47-6 

36-7 

40-6 
49-7 

54-5 
15-7 

Calcutta  . 

••• 

15-7 

9-7 

29-8 

Three  years  ago  Kurrachee  took  the  lead,  and  in  the  follow- 
ing year  she  increased  it,  thanks  to  the  large  crop&  in  the 
Punjab,  from  whence  she  draws  the  bulk  of  her  supplies.  Last 
year  the  crop  in  the  Punjab,  the  largest  wheat-producing  pro- 
vince in  India,  was  a  bumper  one,  and  as  the  demand  from 
Europe  was  more  than  usutd,  the  exports  from  the  chief  port 
of  Sind  were  far  in  excess  of  any  previous  year,  and  exceeded 
half  a  million  tons.  But  she  was,  nevertheless,  unable  to  main- 
tain her  supremacy.  "With  full  crops  in  the  Central  Provinces 
and  in  the  North- West  Provinces  and  Oudh,  but  under  the 
average  in  this  Presidency,  Bombay  once  again  took  the  lead 
with  a  total  of  close  on  666,000  tons,  or  about  30  per  cent, 
more  than  from  Kurrachee  and  a  11  per  cent,  hrger  share  in 
the  total  exports  from  the  country.  To  the  larger  crop  in  the 
N.-W.  Provinces  and  Oudh  the  increased  shipments  from 
Calcutta  are  due,  for  in  Bengtd  the  crop  was  slightly  under  the 
mean ;  but  her  future  position,  as  an  exporter  oi  Wheat,  is 
bound  to  weaken,  rather  than  improve,  on  that  held  by  the 
ports  on  the  Western  side.  In  the  past  sev^i  years  on  fui 
average  51  per  cent,  of  the  shipments  have  been  despatched 
to  Great  Britain  and  49  to  the  Continent,  but  last  year  only 
41  per  cent,  went  to  U.  K.  Ports  and  59  to  the  rest  of  Europe. 
Of  the  shipments  from  Bombay  in  1891,  the  Continent  received 
63  per  cent.^  from  Kurrachee  nearly  as  much — viz,,  61  per 
cent., — but  from  Calcutta  only  41  per  cent.  went.  The  cn^ 
now  growing  promises  well  in  the  Punjab  and  North- West 
Provinces,   in  both  of  which  the  area  was   recently  estimated 
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as  larger  than  last  year :  in  the  former  at  about  one,  and 
in  the  latter  at  four  per  cent,  more,  or  about  lOf  and  11 
per  cent.,  respectively,  in  excess  of  the  normal  area."  In  the 
Central  Provinces  and  in  this  Presidency,  the  estimates,  when 
completed,  are  expected  to  fall  short  of  both  last  year  and  the 
average,  owing  to  the  season  being  unfavourable  for  the  later 
sowings,  but  in  Berar  the  area  is  returned  at  over  two  per 
cent,  more  than  last  yearns.  More  rain  is  wanted,  especially  in 
the  Central  Provinces,  Berar,  and  in  parts  of  our  own  Presi- 
dency, and  unless  it  soon  falls  the  outturn  will  be  still  further 
reduced.  A  large  business  in  Punjab  Wheat  was  done  a  few 
months  ago  for  April-May  delivery  in  Bombay,  but  owing  to 
the  dealers  in  the  Central  Provinces  holding  out  for  new  terms 
of  sale  in  the  local  market,  very  little  of  the  grain  of  those  pro- 
vinces has  80  far  been  contracted  for.  They  have  only  recently 
given  way,  and  agreed  to  sell  on  the  old  terms,  too  late,  however, 
for  the  market  has  slipped  back  and  prices  have  dropped  con- 
siderably from  their  former  high  level. 


HORDEUM   HEXASTICHUM,  Unn. 

Fig.—Buihie,  Fodder  Grasses  of  N.  India,  PI.  F,  /.  32. 
Barley  {JSng.),  Orge  {Fr.). 

Hab. — Western  temperate  Asia.  Cidtivated  in  the  N.-W. 
Provinces  of  India. 

Vernacular. — Jav  {Hind.},  Jab   {Beng.),  Java  {Mar.^  TeL). 

History  Uses,  &C. — Indra  in  the  Rig-Veda  is  called 
durah  yavasya,  "the  giver  of  the  barley."  At  many  Hindu 
ceremonies,  such  as  the  birth  of  a  child,  marriages,  funerals, 
and  in  various  sacrifices,  barley  is  used.  In  the  Atharva-  Veda 
the  rice  and  barley  o£Eered  to  the  dead  are  prayed  to  to  be 
propitious  to  them,  and  in  the  same  Veda  rice  and  barley  are 
invoked  for  the  cure  of  disease  and  deliverance  from  other 
evils:  ^' Etau  yakshmain  vi  b&dhete;  etau  mun'cKato  anhasas'* 
Barley  is  symbolic  of  wealth  and  plenty ;  it  is  also  a  phallic 
emblem ;  AsvaWyana,  in  the  first  book  of  the  Grihyamtra,  says 
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that  in  Vedic  times,  the  wife  when  three  months  gone  with 
child  fasted ;  after  her  fast,  her  husband  came  to  her  with  a 
pot  of  sour  milk  into  which  he  threw  two  beans  and  a  grain 
of  barley,  and  whilst  she  was  drinking  it,  he  asked^  •*  What 
drinkest  thou?"  She,  having  drunk  three  times,  replied, 
"I  drink  to  the  birth  of  a  son/'  Nardyana,  in  his  Commentary 
on  Asval^yana,  states  that  the  two  beans  and  the  grain  of 
barley  represent  the  organs  of  generation.     (De  Oubernatis,) 

At  the  Yava-chaturthi,  on  the  fourth  day  of  tho  light  half 
of  the  month  Vais^kh,  a  sort  of  game  is  played  in  which 
people  throw  barley-meal  over  each  other.  Yava-sura,  an 
intoxicating  drink,  is  made  from  barley  in  Northern  India. 
According  to  Brctschneider,  barley  is  included  among  the  five 
cereals,  which,  it  is  related  in  Chinese  history,  were  sowed  by  the 
Emperor  Shen-nung,  who  reigned  about  2700  B.C.  ;  but  it  is 
not  one  of  the  five  sorts  of  grain  which  are  used  at  the  ceremony 
of  ploughing  and  sowing  as  now  annually  performed  by  the 
emperors  of  China. 

Theophrastus  was  acquainted  with  several  sorts  of  barley 
[KpiBrj)^  and,  among  them,  with  the  six- rowed  kind  or  /lexasti- 
chon,  which  is  the  species  that  is  represented  on  the  coins 
struck  at  Metapontum  in  Lucania  between  the  6th  and  2nd 
centuries  B.C. 

Barley  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  in 
Egypt  and  Syria,  and  must  have  been,  among  the  ancient 
Hebrews,  an  important  article  of  food,  judging  from  the 
quantity  allowed  by  Solomon  to  the  servant  of  Hiram,  king  of 
Tyre  (B.C.  1015).  The  tribute  of  barley  paid  to  King  Jotham 
by  the  Ammonites  ( B.C.  741 )  is  also  exactly  recorded.  The 
ancients  were  frequently  in  the  practice  of  removing  the  hard 
integuments  of  barley  by  roasting  it,  and  using  the  torrified 
grain  as  food.     {Pharmacographia.) 

The  Hindus  employ  barley  in  the  dietary  of  the  sick.  It  is 
chiefly  used  in  the  form  of  saktu  or  powder  of  the  parched 
grain.  Gruel  prepared  from  saldu  is  said  to  be  easily  digested 
and  to  be  usef id  in  painful  dyspepsia.     In  Europe,  for  use  in 
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medicine  and  as  food  for  the  sick,  pearl-barley  is  always 
employed ;  this  is  the  grain  deprived  of  its  husk  by  passing  it 
between  horizontal  mill-stones,  placed  so  far  apart  as  to  rub  o£E 
the  integuments  without  crushing  it.  Pearl-barley  imported 
from  Europe  is  obtainable  in  most  Indian  bazars.  For  an 
account  of  the  economic  uses  of  barley,  we  would  refer  the 
reader  to  an  article  by  Dr.  J.  Murray  in  the  Did.  Ecoh.  Prod, 
of  India  (iv.,  p.  273). 

Description. — The  structure  of  the  barley-grain  after 
the  paleaB  have  been  removed  is  similar  to  that  of  wheat  (see 
Triticum).  The  pale®  consist  chiefly  of  long  fibrous,  thick* 
walled  cells,  two  or  four  rows  deep,  constituting  a  very  hard 
layer.  On  transverse  section,  this  layer  forms  a  coherent 
envelope,  about  35  mkm.  thick;  its  cells,  when  examined  in 
longitudinal  section,  show  but  a  small  lumen  of  peculiar 
undulated  outline  from  secondary  deposits.    {Phannacographi<i,) 

Chemical  composition. — The  following  figures  representing 
the  average  minimum,  maximum,  and  mean  composition  of 
127  samples  of  barley  from  different  sources  are  quoted  by 
Konig: — 

Water.     Albuminoid*.    Fat.     fr^^^Xrct.    ^elluloae.    Ash. 
Minimum...  723        6-20  103      49-11  1-96        -6 

Maximum. ..20-88      17  46  487      7220         14-16      6-92 

Mean        ...13-77       1114  2-16      64*93  5-31      269 

According  to  Church,  the  average  percentage  composition  of 
husked  Indian  barley  is,  water  125,  albuminoids  11*5,  starch 
70-0,  oil  1-3,  fibre  2  6,  ash  2-1, 

Lermer  (Vicrteljahresschr.  fUr  prnht.  Pharm.y  XII.  (1863), 
4-23)  found  European  barley  to  have  the  following  percentage 
composition: — Water  13  to  15,  oil  3*0,  starch  63*0,  cellulose  7'0, 
dextrin  6*6,  nitrogen  2*5,  ash  2*4,  lactic  acid  a  trace.  The 
protein  or  albuminous  matter  consists  of  different  principles, 
chiefly  insoluble  in  cold  water.  The  soluble  portion  is  partly 
coagulated  on  boiling,  partly  retained  in  solution.  2*5  percent, 
of  nitrogen,  as  above,  would  answer  to  about  16  per  cent  of 
IIL— 78 
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albuminous  matters.  Their  soluble  part  seems  to  be  deposited 
in  the  starch-cells,  next  to  the  gluten  cells^  which  latter  contain 
the  insoluble  portion. 

The  ash,  according  to  Lermer,  contains  29  per  cent,  of  silicic 
acid,  32*6  of  phosphoric  acid,  22*7  of  potash,  and  only  3*7  of 
lime.  In  the  opinion  of  Salm-Horstmar,  fluorine  and  lithia  are 
indispensable  constituents  of  barley. 

The  fixed  oil  of  barley,  as  proved  in  1863  by  Hanamann,  is 
a  compound  of  glycerine,  with  either  a  mixture  of  palmitic  and 
lauric  acids,  or  less  probably  with  a  peculiar  fatty  acid.  Beck- 
mann's  Hordeinic  Acid  obtained  in  1 855  by  distilling  barley 
with  sulphuric  acid  is  probably  lauric  acid,  Lintner  (1868) 
has  shown  barley  to  contain  also  a  little  Cholesterin. 

Lastly,  Kiihnemann  (1875)  extracted  from  barley  a  crystal- 
lized dextrogyrate  sugar,  and  (1876)  an  amorphous  laevogyrate 
mucilaginous  substance,  Sinistrin;  according  to  that  chemist, 
dextrin  is  altogether  wanting  in  barley. 

Barley  when  malted  loses  7  per  cent. ;  it  then  contains  1 0  to 
12  per  cent,  of  sugar,  produced  at  the  expense  of  the  starcli ; 
before  malting  no  sugar  is  to  be  found.     (Pharmacographia,) 

Commerce, — The  total  yield  of  barley  in  British  India  does  not 
exceed  60,000,000  cwts.  In  1887-88  the  total  exports  were 
29,575  cwts.,  valued  at  Es.  89,776,  of  which  Bombay  shipped 
18,688  cwts.,  Bengal  6,873  cwts.,  and  Sind  4,014  cwts.,  valued 
at  Rs.  58,632,  Rs.  20,556,  and  Rs.  10,588,  respectively.  The 
country  which  imported  most  largely  was  Persia,  with  10,358 
cwts. ;  following  on  which  were,  Arabia  with  7,675  cwts  ,  Ceylon 
with  7,539  cwts.,  and  Aden,  the  United  Kingdom,  Zanzibar, 
and  ''other  countries''  with  insignificant  quantities.  (Did. 
Econ.  Prod.  Indian  iv.,  p.  281.) 

The  minor  food  grains  {Kndhdnya  or  Kshudar  dhanya) 
mentioned  by  Sanskrit  medical  writers  are : — 

Sorghum  vulgare,  Pm.— Ydvandla  (SamkHt),  Jodr 
(IlimU  Beng.\  Javari(G?/2.),  Jondhald  (Mar.),  Cholum  (Taw.), 
Talla   (Tc/.),  Chavola  (ilfa/.). 
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Tliis  is  one  of  the  most  important  food-crops  of  India ;  from 
it  are  made  bread,  porridge,  and  other  food  preparations. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition : — Water  12'5,  albuminoids  9*3,  starch  72-3,  oil  2'0, 
fibre  2*2,  ash  1*7,  phosphoric  acid  0*85,  potash  0*21. 

Setaria  italica,  Beauv. — Ka.nga{8ati6knt),KoTa(Hi9id.)i 
KSngni  (Beng,),  Kili-kangani  {Mar.),  Bdjri  (Chiz.),  Tennai 
(Tam.y,  Kordld  (TeL). 

The  grain  is  much  esteemed  as  an  article  of  human  food 
in  some  parts  of  India.  It  is  eaten  in  the  form  of  cakes  and 
porridge  in  the  North- West  Provinces  and  Bombay ;  in  Madras 
it  is  valued  as  a  material  for  making  pastry,  in  the  Punjab  the 
leaves  are  used  as  a  pot-herb.  Boiled  with  milk  it  forms  a 
light  and  pleasant  meal  for  invalids.  Church's  analysis  shows 
it  to  have  the  following  percentage  composition: — Water  10*2, 
albuminoids  10*8,  starch  73-4,  oil  29,  fibre  1*5,  ash  1-2 
(husked). 

Panicum  miliaceum,  Linn. — China  {Sanskrit),  Chfna 
{Hind.),  China-ghas  {Beng.),  Varagu  {Tarn.),  Vorglo  {TeL), 
Varivava  {Mar.). 

This  grain  is  usually  made  use  of  in  the  form  of  porridge. 
Church's  analysis  shows  it  to  have  the  following  percentage 
composition: — Water  12*0,  albuminoids  12-6,  starch  69*4, 
oil  3-6,  fibre  1-0,  ash  1-4  (husked). 

Panicum  fnimentaceum,  Roxb.—Sy&m6ka  {Sanskrit)^ 

Sawan  {Hind.),  Shyamadhdn  {Beng.),  Shamfilu  {TeL),   Kathli, 
Shamula  (Mar.),  Savan,  Sama  {Gnz.). 

This  grain  is  wholesome  and  nourshing,  and  is  much  used 
for  home  consumption  amongst  the  poorer  classes.  Church's 
analysis  shows  it  to  have  the  following  percentage 
composition  :— Water  12*0,  albuminoids  8'4,  starch  72*5,  oil  3*0, 
fibre  2-2,  ash  12-9  (unhusked), 

Paspalum  SCrobiculatum,  Zmw. — ^Kodrava  {Sanskrit), 
Koda  {Hind.),  KodoSdhSn  {Beng.),  Arugu  {TeL),  Gora-harik, 
Gora-kodru  {Mar.,  Onz.). 
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Cases  of  poisoning  are  occasionally  met  with  in  India, 
arising  from  the  consumption  of  this  grain  as  an  article  of 
food.  The  symptoms  are  similar  to  those  seen  in  poisoning  by 
darnel  (see  Lolinm  temulentum).  Eodru -poisoning  occasionally 
ends  fatally  :  thus,  in  a  case  reported  to  the  Bombay  Chemical 
Analyser,  from  Godhra,  in  1879-80,  four  persons,  m.,  a  man 
and  three  children,  were  poisoned  by  eating  bread  made  from 
the  flour,  and  one  of  the  children  died.  This  grain  appears  to 
be  only  occasionally  poisonous ;  according  to  popular  belief, 
there  are  two  varieties  of  the  grain,  Gora  or  "  sweet,"  and 
Majara  or  "  poisonous.'* 

Church's  analysis  shows  the  following  percentage  composition 
of  the  husked  grain: — Water  11'7,  albuminoids  7*0,  starch 
77-2,  oil  21,  fibre  07,  ash  1-3. 

Hygrorhiza  aristata,  Nees.^'Niy&m  {Sanskrit), 
Uridban  (Iliiid,,  Beng.),  Deobhdt  (Mar.). 

See  article  on  Rico.  Church's  analysis  shows  that  wild  rice, 
after  it  has  been  husked,  has  the  following  percentage 
composition: — Water  12*8,  albuminoids  73,  starch  78*3, 
oilO-6,  fibre  0-4,  ash  0-6. 

£leusine  COrOCana,  G a rf n.—'R&gi  (SamlHt), ManduA, 
Mandal  (Hind.),  Marua  (Beng.),  Knynr  (Tam.)^  Ponassa  (Tel), 
Ragi  [Can.),  Nachni,  NiSgli  [Slar,), 

This  grain  is  much  used  by  the  poorer  classes  in  Western 
India,  usually  in  the  form  of  porridge.  It  is  considered  to  be 
particularly  wholesome  and  digestible,  and  a  thin  gruel  made 
from  it  is  much  used  mixed  with  cow's  milk  for  weaning 
children  and  as  a  diet  for  invalids.  In  Goa  thin  biscuits  are 
prepared  with  the  flour,  from  which  a  gruel  can  at  once  be 
made. 

Church's  analysis  shows  the  grain  to  have  the  following 
percentage  composition: — Water  13*2,  albuminoids  7*3,  starch 
73'2,  oil  15,  fibre  2*5,  ash  2*3,  phosphoric  acid  0'4. 
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Sorghumsac  charatum,  ifcettch.  —Beyadh&nja 

{SanskriL),     Deodhdn    {RiniL,   Bcng,),   ShSlu   [Mar,)y   Iniphi 
(Guz.). 

A  food  grain  of  much  value.  Churcli's  analysis  shows  it  to 
have  the  following  percentage  composition: — "Water  12*8, 
albuminoids  11-8,  starch  68*3,  oil  3*0,  fibre  3*0,  ash  I'l, 
eugar  6  to  18. 

Saccharum  sara,  Boj-6.— Ch6ruka  {Sanskrit),  Sarpa, 
Sara  (Hitid  )i  Sarabij  (Beng,),  Gundra,  Sura  {Tarn,,  TcL), 
Sara  (Mar,), 

The  seed  of  this  grass  appears  to  be  only  used  in  famine 
times,  or  by  some  of  the  wild  tribes  who  use  the  stem  for 
making  arrows. 

The  seeds  of  Coix  and  Bambusa,  which  are  also  classed 
amongst  the  Kshudra-d/idni/a,  have  been  already  noticed. 

Festuca  indica  (Rheede,  xii,,45)  is  used  to  resolve  phlegmons. 


FILICES. 

POLYPODIUM  VULGARE,  Linn, 

"Pig.— Eng,Bot.,U^^\  Woodv,  Supply  t,27\.  Common 
Polypody  {Eng,),  Polypode  de  chSne  (Fr,). 

Hab. — Persia,  Europe.     The  rhizomes. 

Vernacular, — Basfaij  {Ltd.  Bazars). 

History,  Uses,  &C. — This  fem  is  the  no\v7r6^iov  of  Theo- 
phrastus  and  Dioscorides,  both  of  whom  mention  its  purgative 
properties.  Dioscorides  states  that  it  is  used  to  expel  bile  and 
phlegm.  Pliny  (26,  37)  says : — **  The  root  of  polypadion,  known 
touBSisJilicuia,  is  used  medicinally,  being  fibrous  and  of  a  grass- 
green  colour  within,  about  the  thickness  of  the  little  finger,  and 
covered  with  cavernous  suckers  like  those  on  the  arms  of  the 
polypus.     It  is  of  a  sweetish  taste,  and  is  found  growing  among 
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rocks  and  under  trees.  The  root  is  steeped  in  water,  and  the 
juice  extracted  ;  sometimes,  too,  it  is  cut  in  small  pieces 
and  sprinkled  upon  cabbage,  beet,  mallows,  or  salt  meat; 
or  else  it  is  boiled  in  pap  as  a  gentle  aperient  for  the  bowels. 
It  carries  off  bile  and  the  pituitous  humors,  but  acts  injuriously 
upon  the  stomach.  Dried  and  powdered  and  applied  to  the 
nostrils,  it  cauterizes  polypus  of  the  nose.  It  has  neither  seed 
nor  flower.  In  Germany  there  was  a  myth  in  ancient  times 
that  the  plant  sprang  from  the  milk  of  the  goddess  Freya,  and 
in  more  recent  times  the  Virgin  Mary  was  credited  with  its 
origin.  Owing  to  the  sweetness  of  the  rhizome,  it  is,  in  some 
parts  of  France,  called  "reglisse"  or  **  liquorice." 

The  Persians  call  the  plant  Tashtiwin  and  Baspaik;  the 
latter  name  in  the  Arabic  form  of  Basfaij  is  now  current 
throughout  the  East  as  the  name  of  the  drug,  and  is  used  by 
Ibn  Sina  and  the  Arabian  physicians.  The  Arabian  names  for 
the  plant  are,  Azras-el-kalb  ^'  dog's  tooth,"  in  allusion  to  the 
toothed  appearance  of  the  leaves,  Kathir-el-rijl "  many-footed," 
and  Thakib-el-hajar  "  penetrating  stones."  The  Mahometan 
physicians  use  it  as  an  aperient,  deobstruent,  and  alterative 
combined  with  myrobalans  and  fumitory  ;  they  consider  that 
it  acts  as  an  expeller  of  all  kinds  of  peccant  himiors ;  for 
instance,  we  have  seen  it  prescribed  in  cataract  and  amaurosis 
by  Indian  hakims.  It  is  not  an  article  of  the  Hindu  Materia 
Medica. 

Description. — The  dried  rhizome  occurs  in  pieces  of 
various  lengths,  and  of  the  thickness  of  a  quill.  It  is  flattened, 
of  a  yellowish-brown  colour  externally,  green  internally,  but 
when  old  yellowish  ;  the  upper  surface  is  studded  with  tubercles, 
te  some  of  which  a  portion  of  the  base  of  the  frond  still  adheres. 
The  under  surface  is  more  or  less  spinous  from  the  remains  of 
broken  radicles.  The  taste  is  sweetish,  astringent,  nauseous, 
and  somewhat  acrid ;  odour  ferny.  Under  the  microscope,  the 
rhizome  is  seen  te  consist  of  a  delicate  cellular  structure 
containing  much  starch  and  green  granular  matter;  it  is 
traversed  by  large  bundles  of  scalariform  vessels. 
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POLYPODIUM  QUERCIFOLIUM,  8pr. 

Fig. — Rkeede,  Hort,  MaL  xiu,  t.  11.  Oak -leaved  Polypody 
{Bug.). 

Hab. — India.  Widely  distributed  throughout  the  East. 
The  rhizome. 

Vernacular. — Bdsing,  Vdndar-basing,  Ashva-katri  (Mar,). 

History,  Uses,  &C.— Basing  (^rftr^),  the  Marathi 
name  of  this  remarkable  fern,  signifies  the  crown-like  frontlet 
which  the  Marathi  people  tie  upon  the  forehead  of  the  bride 
and  bridegroom  at  the  marriage  ceremony.  There  can  be 
little  doubt  that  the  form  of  the  ornament  was  suggested  by 
the  appearance  of  the  plant ;  its  use  is  of  very  ancient  date,  and 
probably  derived  from  the  aboriginal  inhabitants  of  the  hilly 
districts  of  Western  India,  where  P.  quevcifoliiim  is  very 
abundant.  The  thick  silky  rhizome  of  this  fern  is  found 
closely  adhering  to  the  dead  branches  of  trees,  which  it 
envelopes  with  its  large  oak-like  leaves.  Rheede  says  that  the 
plant  is  supposed  by  the  natives  of  Malabar  to  partake  of  the 
properties  of  whatever  tree  it  grows  upon.  This  notion 
prevails  all  over  India  with  regard  to  this  and  other  parasites 
(see  Loranthacece),  and,  as  has  already  been  shown,  is  quite 
erroneous. 

For  medicinal  purposes  those  plants  which  grow  upon  the 
Strychnos  Nux-vomica  are  preferred.  The  author  of  the 
Wanmishadi  Prakdsha  gives  the  following  prescription  contain- 
ing Bdsing  as  the  best  cure  for  phthisis: — Take  2  tolds  of 
Kdjrabdsing,  1  tola  Ooksi  flowers  {Calyc(>pteris  Jloribunda), 
2  tolas  Chiretta,  2  tolas  Ghas-pitpapra  [Bostellulariaprocutnbcns), 
2  toMs  Ringan-mul  (root  of  Solanum  indicmi),  2  tolds  Bfil-bel- 
phal  (small  immature  fruit  of  JEgk  Mamielos),  2  tolas 
Padminimfil  (root  of  Nelumbitim  speciosum),  4  tolis  Sonar- wel- 
mul  (root  of  Vicoa  indica),  two  tolas  Gokhru-mdl  (root  of 
Tribiilm  terresMs).  These  nine  drugs  are  to  be  powdered  and 
divided  into  seven  parts.  For  administration  each  part  is  to 
be  boiled   in   40  tolis  of   water,   sweetened  with   2  tolds   of 
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Bugar-candy,  and  the  decoction  (k4ra)  boiled  down  to  one-eighth ; 
this  is  to  be  taken  in  the  morning,  and  the  marc  is  to  be  again 
treated  in  the  same  manner  to  furnish  the  nikdra  (second 
decoction)  or  evening  dose.  The  same  prescription  is  recom- 
mended in  hectic  fever  from  whatever  cause,  and  in  dyspepsia 
and  cough  ;  during  its  use  potatoes  and  indigestible  vegetables 
are  to  be  avoided. 

Rheede  (xii.,  12,  13)  has  the  following  remarks  upon  the 
medicinal  use  of  Pohjpodiwn  tacci/olium  in  Malabar  : — "Succus 
radicis  vermes  enccat,  bilem  sistit  et  temperat.  Folia  in 
pulverem  redacta  cum  melle  assumpta  secundinas,  menses,  imo 
foDtum  ipsum  fortitcr  ejiciunt ;  mulieres  ergo  cavete  vobis." 

ADIANTUM  VENUSTUM,   Don. 

Fig. — Hook.  Sp.  Fil  n  ,  40  ;  Bedd,  Feigns.  Brit.  Ind.  xx. 
fJab* — Himalaya,  Afghanistan,  Persia.     The  plant. 
Vernacular. — Hansrdj,  Mobarkha  (Ind.  Bazars), 

History,  Uses,  &C. — Under  the  name  of  f^^lavrov  a 
fern  is  described  by  Dioscorides  as  having  leaves  serrated  at 

the  top  like   coriander  (  <t)vXKapta  ^x^^  Kopidv^pa  Sfwia  e7r^(r;((a/i€va  €ir 

&Kopav  ).  This  plant  was  doubtless  Adiantnm  Capillus  Vetteris, 
^w;?^,  the  same  description  would  apply  equally  well  t,o  A*  venm* 
but  which  has  been  adopted  by  the  Mahometan  physicians  of 
the  East  as  representing  the  lll^iapTov  of  the  Greeks.  The  Western 
Arabs,  however,  appear  to  use  A.  Capillus  Veneris,  as  they  call 
the  plant  Kuzburat-el-bir  or  **  coriander  of  the  well/*  indicating 
a  habitat  where  A,  venustum  is  not  foimd.  Other  Arabic 
names  for  the  genus  Adiantum  are  Shaar-el-jinn  **  fairies '  hair," 
Shaar-el-jibal  **  hair  of  the  moimtains/'*  Shaar-el-fual  "  hair 
of  omens^"  Sdk-eUaswad  **  black  stem,"  Nasif-el-aswad  *'  black 
veil,'*  &c.  Ibn  Sina  and  other  medical  writes  describe  the 
drug  under  the  name  of  Barsiawashdn,  which  is  the  Arabian 
form  of  the  Persian  name  Parsiawashan.  It  is  considered  to 
be  deobstruent  and  resolvent,  useful  for  clearing  the  priinm 
vice  of  bile,  adust  bile,  and  phlegmatic  humors ;   also  pectoral, 
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expectorant,  diuretic,  eiumenagogue,  and  alexiphannic.  Used 
as  a  plaster  it  is  considered  to  be  discutient,  and  is  applied  to 
chronic  tumours  of  various  kinds.  The  author  of  the  Burhan 
states  that  the  ashes  of  the  plant  mixed  with  olive  oil  and 
vinegar  are  used  to  make  the  hair  grow  upon  the  bald  patches 
produced  by  ringworm  of  the  scalp.  Theophrastus  (JET.  P.,  vii., 
13)  mentions  two  kinds  of  Adiantum,  "white"  and  "black," 
used  in  making  hair  oil.  Greek  synonyms  for  the  plant  were 
poHtrichon,  calitri^hony  trichomaneSy  and  ebinotrichon. 

In  France  a  syrup  of  Maiden-hair  is  much  used  as  a  pectoral ; 
the  officinal  plant  is  A,  pedatum,  Linn.,  or  Capillaire  du  Canada, 
but  A.  trapezi/orme,  Linn.,  Capillaire  du  Mexique,  is  allowed  as 
a  substitute. 

Description. — Fronds  3  to  4  times  pinnate.  Rachis 
slender,  polished,  naked ;  segments  rigid,  prominently  veined 
and  toothed,  upper  edge  rounded,  lower  cuneate  into  the 
petiole  ;  sori  one  to  three,  large,  roundish,  placed  in  a  distinct 
hollow  on  the  upper  edge. 

Commerce. — The  Maiden-hair  of  commerce  consists  solely  of 
A.  tenusliutiy  imported  from  Persia  in  large  bales  which  contain 
a  number  of  small  bundles,  five  or  six  of  which  weigh  one 
pound.  Value,  3  annas  per  lb.  Other  species  of  Adiaatum 
are  used  locally  to  a  small  extent. 

ASPLENIUM  PARASITICUM,  waid. 

Fig.  —R/ieed^,  Hort,  Mai.  xii.,  U  1 7. 

Vernacular. — Kari-b^-pfinna-maravara  (Mai.),  Maha-pana 
{Mar.),  K&li-p&ndan  {Goa). 

ASPLENIUM  FALCATUM,  Jfii/d. 

Fig. — Rlteede,  Hort.  Mai.  xil.,  t.  18. 

Hab. — India.     The  rhizomes. 

F^rn^rw//7r.— Nela-panna-maravara     (J/a/.),    Pina    (Mar.), 

Pandan  (Goa). 
79 
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History,  Uses,  &C.— The  medicinal  use  of  these  fenw 
18  duo  to  the  Portuguese,  who,  on  their  settling  in  India,  adopted 
them  as  substitutes  for  Asplenium  of  Europe. 

A  fern  called  ^(nr\r}vov  or  ^tnrXi/wj  trSa  was  supposed  by  the 
ancients  to  have  the  property  of  reducing  the  size  of  the  eploen  J 
it  was  also  known  as  fTKokoniv^tov  *«  centipede  plant/'  from  a 
fancied  resemblance  of  its  fronds  to  that  reptile,  and  m^^^^v 
**  mule  plant/'  because  mules  were  reputed  to  be  fond  of  feed- 
ing upon  it  Dioscorides  mentions  the  use  of  a  decoction  of  the 
plant  in  vinegar  for  enlargement  of  the  spleen,  and  also  the  local 
application  of  a  plaster  made  of  the  leaves  steejied  in  wine.  It 
was  also  considered  to  be  of  use  in  incontinence  of  urine,  cal- 
culus, and  jaundice.  Women  were  not  allowed  to  use  it,  as  it 
was  supposed  to  cause  sterility.  This  plant  is  generally  iden- 
tified with  the  Asplenium  Ceto^achoi  Linnens,  ** Spleen-wort'' 
or  "Milt  waste  '' ;  others  have  supposed  it  to  be  -4.  hemtonitis, 
Linn.,  "Mules'  fern,"  or  A,  Scolopendrium,  Linn.,  "  Hart's 
tongue.'' 

Mahometan  physicians,  under  the  name  of  Iskfilukandriun, 
give  a  translation  of  what  Dioscorides  says  concerning  this 
drug,  with  a  few  unimportant  additions  ;  practically  they  appear 
to  know  nothing  about  it,  and  we  have  never  known  any  drug 
to  be  offered  under  this  name  in  the  bazars.  Haji  Zein  states 
that  it  is  called  Hashishat-el-tihal  "  Spleen- wort "  in  Arabic, 
and  in  Egypt  Kaf-el-nasar  "  Eagle's  clan." 

The  Indian  substitute  is  used  in  Goa  as  an  alterative  in  cases 
of  prolonged  malarial  fever,  usually  in  combination  with  Olden- 
landia  or  Andrographis,  and  the  use  of  the  drug  has  spread 
to  Malabar  through  the  Goan  Brahmins  who  have  settled  there. 

Description. — The  part  used  medicinally  is  the  rhizome, 
to  which  are  attached  the  bases  of  the  fronds  and  numerous 
radicles,  all  of  a  black  colour.  The  rhizome  is  about  as  thick 
as  the  finger ;  when  broken  across  it  is  seen  to  consist  of  a 
parenchyma  in  which  are  several  bundles  of  vessels  of  a  lighter 
colour.  These  can  be  separated  from  the  canals  in  which  they 
arc  situated  without  much  trouble   when  the  rhissorae  is  fresh. 
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Under  the  microscope,  the  cell-walls  of  the  parenchyma  appear 
of  a  dark-brown  colour,  and  the  vascular  bundles  are  seen  to 
consist  of  large  scalariform  vessels.  It  has  an  astringent  and 
slightly  bitter  taste. 

Actinopteris  dichotoma,  Bedd.  r^m.— Mor-pankhi, 
Mayuraka.  A  fern  which  grows  in  the  Nilgiri  and  Himalaya 
Mountains,  and  upon  rocks  and  old  walls  in'  the  Deccan,  but  is 
rare  in  the  plains  of  India ;  it  is  used  as  a  styptic.  *'  Actinapiem 
is  a  genus  of  polypodiaceous  fern  of  the  section  Asplenieae,  and 
consists  of  curious  little  plants  like  miniature  fan  palms.  The 
technical  peculiarities  of  the  genus  among  the  AsplenieaD  consist 
in  the  simple  distinct  indusia,  free  veins,  and  linear-elongate 
sori,  which  are  marginal  on  the  contracted  rachiform  segments 
of  the  small  flabelliform  fronds."  {T.  Moore  in  '*  Treasury 
of  Botany.*^)  Atkinson  states  that  this  fern  is  used  as  an 
anthelmintic. 

LICHENES. 

PARMELIA  KAMTSCHADALIS,  Esch. 
Hab. — Himalaya,  Persia, 

PARMELIA  PERLATA,  Esch. 

Fig— £ng.  Dot,  341. 

Hab. — India,  Europe,  Africa.     The  plant. 

Vernacular. — Charela,  Charchar^la,  Pathar-ke-phul,  Silfi-b^k 
(HeW.),Motha-dagada-phul,BSrik.dagada-phul  (Mar.),  Ghabilo, 
Chadila  (Guz.),  Kalpasi,  Kalapu  [Tarn.),  Ratipanch^  {TeL). 

History,  Uses,  &C. — Two  lichens  are  found  in  all 
Indian  bazars,  which  are  known  as  the  greater  and  lesser 
"stone-flowers"  in  the  vernaculars,  and  in  Sanskrit  as  Sild-valka 
or  "  rock-bark."  Similar  plants  were  known  to*  the  Greeks  as 
^pvov  and  (T<f>dyvoSf  and  to  the  Romans  as  Muscus.  Dioscorides 
(i.,  22)  notices  their  medicinal  properties,  also  Pliny  (xii.,  61). 
The  Arabs    call    them    Ushnah,  a    name    derived    from    the 
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Persian,  and  Hazaz-el-sakbar  ** rock-scab."  Leith  says: — "It 
is  a  thing  that  spreads  itself  upon  the  trees  called  Balut  and 
Sanubar  (oak  and  pine)  as  though  it  were  pared  off  from  a  root 
(oj^  L/^  j>3*L«  ^J|^);  and  it  is  sweet  in  odour,  and  white." 
{KdmHis.)  In  Persia  these  lichens  are  known  as  Ushnah  and 
Dowdlah.  The  author  of  the  Makhzan-el-Adiciya  states  that 
Ushnah  grows  upon  the  oak,  cypress,  and  other  trees;  that 
which  is  whitest  should  be  preferred ;  it  should  have  an  agree- 
able odour.  He  describes  it  as  astringent,  resolvent,  and 
aperient,  and  says  that  the  decoction  is  used  as  a  tonic  and 
alterative ;  when  burnt,  the  smoke  relieves  headache,  the 
powder  is  a  good  cephalic  snuff.  Externally  the  drug  has 
emollient  and  astringent  properties,  and  may  be  used  in  a  bath 
or  as  a  poultice,  &c.  The  dry  powder  is  applied  to  wounds 
and  sores  to  promote  granulation.  Honigberger  mentions  the 
use  of  the  drug  at  Lahore  in  disorders  of  the  stomach, 
dyspepsia,  vomiting,  pain  in  the  liver  or  womb,  induration  of 
the  uterus,  amenorrhcEa,  calculi,  and  nocturnal  spermatic 
discharges. 

Ainslie  (ii.,  170)  says  :  "  KulUpashie  is  the  Tamool  name  given 
to  a  dried  pale -coloured  rock  moss,  which  the  Vytians  suppose 
to  possess  a  peculiar  cooling  quality,  and  prepare  with  it  a 
liniment  for  the  head/' 

The  use  of  these  lichens  in  the  form  of  a  poultice,  placed 
over  the  renal  and  lumbar  regions  to  produce  diuresis,  is 
noticed  in  the  Pharmacopeia  of  India, 


FUNGI. 

MYLITTA   LAPIDESCENS,  Somn, 
Fig. — Trans.  Linn,  Soc.y  vol.  xxiii,,  t.  9,  p.  97. 
Hab. — India  and  China. 
Vernacular. — Carom-pallagum  (Tam.)^  Luy-wan  (China), 

History,  Uses,  &C. — This  curious  underground  fungus 
is  supposed  to  be  allied  to  the  truffles,  and  is  used  in  Southern 
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India  as  mediciue  and  food.  In  1860  Dr.  E.  J .  Waring  forwarded 
to  Mr.  Hanbury  some  specimens  of  these  tubcrif orm  productions, 
and  they  were  examined  by  Mr.  M.  J.  Berkeley  and  Mr.  Curny. 
These  specimens  had  been  dug  out  from  the  chalk-beds  in  the 
mountains  between  Travancore  and  Tinnevelly,  and  the  hill- 
people  were  in  the  habit  of  bringing  them  into  Trevandrum 
for  sale.  They  are  much  esteemed  by  native  doctors  for 
various  complaints,  and  they  are  regarded  as  diuretic.  The 
Tamil  name  signifies  Black  Pallagum,  Pallagum  meaning  a 
medicinal  substance.  The  fungus  frequently  appears  on  the 
Nilgiris,  and  the  Badagas,  Karumbars,  and  other  hill-tribes  call 
it  "  God's  bread ''  or  "  Little  man's  bread/'  and  use  it  for  food. 
In  1 889  the  Peziza  was  very  plentiful  in  the  Government 
Cinchona  Plantations  at  Naduvatara,  and  the  specimens  were 
found  over  a  wide  area  about  one  foot  beneath  the  surface  of  the 
ground.  Planters  on  other  parts  of  the  hills  have  noticed  their 
periodical  occurrence  in  their  estates,  and  the  coolies  always 
collect  and  cook  them  for  their  meals. 

Description. — These  fungoid  bodies  are  like  small  tubers 
having  a  black,  finely-wrinkled  surface,  and  the  inside  is  white 
and  marked  with  veins,  and  a  microscopic  section  shows  the 
division  of  the  tissue  into  areolcB  similar  to  that  exhibited  by 
hypogceous  fungi.  In  a  fresh  state  they  have  a  waxy 
consistence,  but  when  dry  they  are  hard  and  homy.  Some 
fresh  slices  immersed  in  glycerine  for  several  weeks  showed  no 
crystalline  or  crystalloid  formations,  and  starch  was  entirely 
absent. 

Chemical  composition, — The  dried  Peziza  yielded  1  per  cent, 
of  carbonated  ash.  Boiled  with  dilute  hydrochloric  acid  a 
solution  was  formed,  reducing  Feh)ing*s  test  and  inactive  towards 
polarised  light.  Boiled  with  soda  a  large  quantity  of  pectinous 
matter  was  dissolved. 

BOLETUS  CROCATUS,  BaUch. 

Hab. — India,  on  the  Jack-tree  {Artocarpis  integrifolia, 
Linn.). 

Vernacular, — Phaus^mba    {Bazars),   Phanas-alomb^  {Mar), 
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History,  UseSt  &c. — The  only  notice  of  this  fungus, 
which  we  have  met  with,  occurs  in  Rumphius  (Sort.  Atnb.^  i, 
26),  whore  he  says:— *' In  Malabara  ac  Zeylana  ex  eodem 
quoque  succo  circa  radices  colligitur  et  oonorescit  in  terra 
massa,  seu  tuber  Portugallis  Isca  de  Jaca  (tinder  of  the 
Jack-tree)  dictum,  quod  moUe  est  et  intus  flavescit,  quod  natao 
ista  pro  expcrto  habet  medicamento  contra  diarrhoeam,  ad  paucas 
vero  tantum  coUigitur  arbores,  atque  inde  venale  in  alias 
quoque  transfertur  regiones."  It  appears  to  be  probable  that 
the  medicinal  use  of  this  fungus  was  introduced  into  the  East 
by  the  Portuguese,  who  adopted  it  as  a  substitute  for  the 
Boletus  fomentarius  of  Linnous,  the  Agaricus  Chirurgorum  or 
'*  surgeon's  agaric ''  of  the  old  European  Pharmacopceias,  which 
the  Portuguese  call  Isca  de  ferir  **  wound  tinder,"  and  the 
French  Agaric  de  chSne  or  Polypore  ongul^  It  is  the  Spunk 
or  Touchwood  of  the  English. 

In  Western  India  the  fungus  is  ground  to  a  paste  with 
water  and  applied  to  the  gums  in  cases  of  excessive  salivation. 
It  is  also  applied  to  the  mouths  of  children  suffering  from 
aphtha),  and  is  given  internally  in  diarrhoea  and  dysentery. 

Description, — In  form  this  fungus  closely  resembles 
the  European  Boletus  above  referred  to,  and  resembles  the  hoof 
of  a  horse.  Internally  it  is  of  a  rich  orange-brown  colour 
when  fresh,  and  has  a  sweetish,  styptic  taste,  but  when  long 
kept  it  turns  to  a  dull  brown  colour.  The  fungus  consists  of  a 
number  of  laminae  upon  the  under  surface  of  which  the 
hymenium  is  situated. 

Chemical  composition, — A  proximate  analysis  yielded  : — 

Ether  extract  

Alcoholic  extract    .  • , 

Aqueous  extract 

Alkaline  extract     

Crude  fibre 

jcxsn  *••         ••«         •••         ••• 

Moisture      

100-00 
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The  ether  and  alcoholic  extracts  consisted  of  red-coloured 
resins,  but  no  fatty  matter.  The  aqueous  extract  contained 
2-42  per  cent,  of  an  organic  acid  not  related  to  tannin  in  its 
reaction  with  ferric  chloride  and  gelatine.  Solution  of  soda 
remoyed  an  acid  resin  having  some  of  the  properties  of 
polyporic  add. 

POLYPORUS  OFFICINALIS,  IVies. 

Fig.—Ouibotirt,  HuL  Nat.  it.,  45;  Peretra,  Mai.  Med.  il, 
Pt.  1,  p.  54.  Larch  Agaric  (JRng.),  Polypore  du  M^lSze, 
Agaric  blanc  (Fr.). 

Hab« — Southern  Europe,  Asia  Minor.  On  the  Larch. 
The  fungus. 

Vernacular. — Ghfirikun  {Indian  Bazars). 

History,  Uses,  &C. — The  use  of  this  fungus  in  medicine 
is  of  very  ancient  date.  Dioscorides  (iii.,  1)  describes  ayapiKov 
as  male  and  female,  the  female  being  the  best  and  having 
internally  a  comb-Kke  structure,  whilst  the  male  is  convolute, 
round  and  compact  ( <rvii4>v€s ) ;  both  have  the  same  taste,  at 
first  sweet,  afterwards  bitter.  He  states  that  it  grows  in 
Sarmatia,  G-alatia  in  Asia,  and  Oilicia,  and  that  some  suppose 
it  to  be  a  root  and  others  a  fungus.  It  is  astringent,  hot,  and 
purgative,  and  is  also  given  in  fever,  jaundice,  nephritis, 
uterine  obstructions,  phthisis,  dyspepsia,  haemorrhage,  and 
pains  in  the  joints;  it  is  alexipharmic.  Pliny  (25,  57)  says  : 
**  Agaric  is  found  growing  in  the  form  of  a  fungus  of  a  white 
colour,  upon  the  trees  in  the  vicinity  of  the  Bosporus.  It  is 
administered  in  doses  of  four  oboH,  beaten  up  in  two  cyathi  of 
oxymel.  The  kind  that  grows  in  Galatia  is  generally  looked 
upon  as  not  so  efficacious.  The  male*  agaric  is  firmer  than 
the  other,  and  more  bitter ;  it  is  productive,  too,  of  headache. 
The  female  plant  is  of  a  looser  texture ;  it  has  a  sweet 
taste   at  first,  which  speedily  changes  into  a  bitter  flavour." 

*  This  distinction  into  male  and  female  is  no  longer  recognized,  though 
it  continued  to  be  so  till  within  the  last  century.     {Botstock,) 
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Pereira  states  that  the  drug  appears  in  the  modem  Greek 
Pharmacopoeia  under  the  name  of  ayapiKov  t6  \€vkop  with  the 
Turkish  synonym  of  Korphv  fuiPTapt, 

Ibn  Sina  insists  upon  the  great  efficacy  of  agaric  (uj^j^) 
as  an  alexipharmic.  He  and  other  Mahometan  physicians 
closely  follow  the  Greeks  in  their  description  of  its  medicinal 
properties ;  they  consider  that  it  removes  all  kinds  of  visceral 
obstructions  and  expels  diseased  humors;  the  female  kind 
should  be  used  after  it  has  been  rubbed  through  a  hair-sieve 
and  all  black  particles  removed.  The  use  of  agaric  in  phthisis 
is  of  ancient  date ;  it  was  revived  by  De  Haen,  Barbut,  and 
others  in  the  present  century,  and  subsequently  decried  by 
Andral  {Phil,  Trans.,  Vols.  48  and  49).  The  active  principle, 
agaricin,  has  recently  been  recommended  in  doses  of  ,'^  to  ^  of 
a  grain  as  an  astringent  to  check  night-sweating  and  diarrhoea, 
to  diminish  bronchial  secretion,  and  to  dry  up  the  milk  after 
weaning. 

Description. — Pileus  corky-fleshy,  ungulate,  zoned, 
smooth.  Pores  yellowish.  Berkeley  describes  the  hymeniura 
as  concrete  with  the  substance  of  the  pileus,  consisting  of  sub' 
rotund  spores  with  their  simple  dissepiments.  The  drug  is 
decorticated,  dried,  and  bleached,  and  occurs  in  white,  friable 
pieces,  from  the  size  of  the  fist  to  that  of  a  child's  head,  which 
are  more  or  less  ungulate  or  of  the  shape  of  half  a  cone,  with  a 
feeble  fungous  odour  and  bitter  acrid  taste.  The  fungus, 
when  met  with  in  its  natural  state,  has  an  external  yellowish 
or  reddish-grey  coat. 

Chemical  composition. — White  Agaric  has  been  analysed  by 
Bouillon-La-Grange,  by  Bucholz,  by  Braconnot,  and  by  Bley. 
The  constituents,  according  to  Bley,  are:  resin,  33-1 ;  extrac- 
tive, 2 ;  gum  and  bitter  extractive,  8-3 ;  vegetable  albumen,  0*7 ; 
wax,  0-2;  fungic  acids,  0-13;  boletic  acid,  006;  tartaric  and 
phosphoric  acids,  1*354;  potash,  0*329;  lime,  0*16;  ammonia 
and  sulphur,  traces. 

The  active  principle  of  Agaric  has  usually  been  said  to  reside 
in  the  resin,  but  a  white  amorphous  bitter  powder  (laricin)  has 
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been  separated  from  it,  the  formula  of  which,  according  to  Will, 
is  C**H**0*.  Martius  considers  this  to  be  the  active  prin- 
ciple, Fleury  {J.  Pharm,  Chim,  (4)  XXI.,  279  to  284)  gives  the 
following  result  of  an  examination  of  the  drug: — Five  hundred 
and  eighty  grams  of  the  powdered  fungus,  not  previously 
dried,  were  exhausted  successively  with  ether,  alcohol,  cold 
water,  boiling  water,  water  acidulated  with  hydrochloric  acid, 
and  water  rendered  alkaline  with  potash,  and  the  resulting 
solutions  were  examined  : — 

1.  The  ether  extracts  a  resin,  and  a  body  to  which  the  name 
of  Agaric  acid  is  given.  The  examination  of  several  salts  of 
this  acid  yielded  results  so  discordant  that  no  definite  formula 
oould  be  obtained,  but  the  nearest  approaches  to  accuracy  lead 
to  the  supposition  that  its  formula  may  be  C'^^H^^O^.  Efforts 
made  to  determine  the  basicity  of  the  acid  were  unsuccessful. 
It  is  shown  that  the  addition  of  the  elements  of  water  to  the 
resin  represents  the  composition  of  the  agaric  acid.  After  heat- 
ing with  very  dilute  sulphuric  acid,  a  substance  is  yielded  which 
reduces  the  cupro-potassic  liquor.  The  agaric  acid  amounts  to 
about  one-fifth  of  the  weight  of  the  fungus. 

2.  The  alcoholic  solution  has  a  very  red  colour,  due  appa- 
rently to  the  air,  and  on  evaporation  yields  a  residue  of  the 
consistence  of  hard  wax,  from  which  ether  dissolves  a  resinous 
body  soluble  in  alkaline  liquids  ;  its  reaction  is  acid,  it  is  not 
crystallizable,  and  it  contains  1  5  per  cent,  of  nitrogen.  It 
combines  with  metallic  oxides.  The  remainder  behaves  like  a 
resin;  it  is  reddish,  nitrogenized,  fusible  below  100°,  forms 
viscous  solutions  with  alkaKes,  and  gelatinous  precipitates  with 
other  bases. 

3.  Cold  water  yields  a  red  solution,  which  on  concentration 
deposits  calcic  and  possibly  also  magnesic  oxalate  in  microscopic 
crystals,  while  the  solution  contains  a  brown  resinous  nitro- 
genous body,  considered  to  be  identical  with  Boudier's  viscosin, 

4.  Boiling  water  extracts  a  small  quantity  of  a  nitrogenous 
substance. 
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5.  Water  apcidu-lated  with  hydrochloric  acid  (2  per  cent.) 
yields  a  yellowish  solution  containing  lime,  iron,  raagnedaf 
and  oxalic,  phosphoric  and  malic  acids. 

6.  Water  containing  2  per  cent,  of  potash  yielded  a  solution, 
which,  on  treatment  with  hydrochloric  acid,  deposited  a  floccu- 
lent  substance  unacted  upon  by  acetic  or  phosphoric  acids,  and 
containing  3'12  per  cent,  of  nitrogen. 

The  remainder,  after  this  treatment,  is  a  whitish  flocculeut 
substance  ;  on  drydng  at  1 00°  it  Wackens  and  coheres,  yet  its 
microscope  appearance  doe»  not  differ  from  the  original  aspect 
of  the  fimgus.  It  contains  1'21  per  cent,  of  nitixjgen,  and 
affords  on  calcination  2  per  cent^  of  ash  containing  lime,  iron, 
magnesia  (chiefly),  potash,  and  sulphuric  and  phosphoric  acids* 
The  body  possesses  all  the  properties  of  fungin. 

The  following  is  the  tabulated  result  of  the  analysis : — 

Water        9-200 

1.  Resin  and  agaric  acid    ...  ...  60*584 

2    Another  resin  with  magnesia  sulphate  . ...      7'282 

3.  Resinous  body  with  lime  and  nuignesia  ...      2*514 

4.  Nitrogenous  substance  with  salts  ...  ...       1*900 

5.  Oxalate,   malate,    and   phosphate   of   calcium, 

iron,  &c,  ...  ... ...      1-058 

6.  Nitrogenous  substance  soluble  in  potaeh  .,.     7'776 
Fungin    .^.         .•^.         ^.         ...         ...         ...     9*686 


1 00*000 


Schmieder  has  found  that  this  fungus  contains  from  4  to  6 
per  cent,  of  a  fat  which  is  not  a  glyceride.  He  obtained  from  it 
a  crystalline  substance  having  a  composition  represented  by  the 
formula  C'^'H^'^O,  which  he  terms  **  agaricol."  The  liquid 
portion  of  the  fat  yields  no  glycerine  on  saponification,  but 
cetyl- alcohol  and  another  alcohol  together  with  two  hydro* 
carbons,  while  the  fat  acid  with  which  the  alcohols  are  naturally 
combined  appears  to  resemble  ricinic  acid(JR^/?.  of  ^'Natur/ar- 
scher  and  Aerzte'*  Meeting  at  Berlin,  1886). 
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GELIDIUM  CARTILAGINEUM,  Gaiii. 
GELIDIUM  CORNEUM,  Lam. 

Vernacular, — Cliini-ghds  {Lid,  Bazars). 

History,  Uses,  &c. — This  substance,  called  Yang-tsai 
by  the  Chinese,  and  known  in  Europe  as  Mousse  de  Chine, 
Agar-agar,  Thao,  or  Japanese  Isinglass,  is  prepared  from  the 
two  species  of  Gelidium  placed  at  the  head  of  this  article,  and 
also  probably  from  SpktFrococcus  compressus^  Ag.,  and 
Gloiopeltis  tenax,  I.  Ag.  Hanburj^  [Pliarm,  Jouni,  (II.  )>  Vol.  I., 
p.  508)  gives  the  following  account  of  it : — ''  Under  the  incorrect 
name  of  Japanese  isinglass,  there  has  been  lately  imported  into 
London  from  Japan,  a  quantity  of  a  substance  having  the  form 
of  compressed,  irregularly  four-sided  sticks,  apparently 
composed  of  shrivelled,  semi-transparent,  yellowish- white 
membrane;  they  are  eleven  inches  long  by  from  1  to  1^  inches 
broad,  full  of  cavities,  very  light  (each  weighing  about 
^  drachms),  rather  flexible  but  easily  broken,  and  devoid  of  taste 
and  smell.  Treated  with  cold  water,  a  stick  increases  greatly 
in  volume,  becoming  a  quadrangular,  spongy  bar,  with  some- 
what concave  sides  1^  inches  wide.  Though  not  soluble  in 
cold  water  to  any  important  extent,  the  substance  dissolves  for 
the  most  part  when  boiled  for  some  time,  and  the  solution, 
even  though  dilute,  gelatinizes  upon  cooling.  The  substance 
under  notice  is  used  by  Europeans  in  China  as  a  substitute  for 
true  isinglass,  for  which  many  of  its  properties  render  it  highly 
eflScient.  That  which  is  perhaps  most  distinctive  is  its  power 
of  combining  with  a  very  large  proportion  of  water  to  form 
a  jelly.  This  property  is  due  to  the  principle  named  by 
M.  Pay  en  Gelose,  of  which  the  Japanese  sea- weed  product  mainly 
consists.  The  jelly  formed  by  boiling  this  sea- weed  product  or 
crude  Gflose  in  water,  and  allowing  the  solution  to  cool, 
requires  a  high  temperature  for  fusion,  difEering  in  this  respect 
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frpm  a  jelly  made  of  isinglass,  which  readily  fuses  and  dis- 
solves in  warm  water. 

This    substance    has     attracted    considerable    attention    in 

France.     It  was  exhibited  at  the   Paris  Exhibition   of   1878 

under    the  name  of  Thao.     The   following   particulars   from 

the    Catalogue    may  prove  interesting.     Various  trials    have 

been   made   with  it    in    France    since    1874,    especially    by 

MM.  D.  Gantillon  &  Co.  at  Lyons,  and  the  Industrial  Society 

at  Rouen.     The   thao    is   prepared   for  use  in  the  following 

way : — After  having    been    soaked    in  cold   water   for   about 

twelve  hours,  it  is  boiled  for  a  quarter  of  an   hour,    during 

which   it   absorbs  about   100   times  its  weight  of  water.     If 

allowed  to  cool  it  becomes    a  jelly,   but    if  passed   through 

a  sieve  and  stirred   until  cold,   it   remains  fluid,  and  in  this 

state  is  more  easily  employed  than  when  hot.     The  yellowish 

matter    which    some    specimens   contain     can     be     removed 

by  boiling  for  some  time,  wjien  it  forms  an  insoluble  scum, 

which  appears  to  consist  of  very  thin  fibres,  and  which   remain 

attached  to  the  sides  of  the  vessel. 

A  singular  property,  and  one  which  pei'haps  might  be  turned 
to  valuable  account,  is,  that  thao  jelly  does  not  decompose 
solution  of  permanganate  of  potash  even  when  left  in  contact 
with  it  for  twenty-four  hours. 

According  to  M.  Heilmann,  of  Rouen,  thao  produces,  in  the 
proportion  of  1  part  to  1 00  of  water,  a  dressing,  which  is  supple 
and  strong,  and  which  gives  substance  rather  than  stifiness 
to  caKco,  while  dextrine,  like  starch,  makes  the  tissue  drier 
and  harder,  and  gives  less  facing  to  the  thread.  The  addition 
of  glycerine  gives  a  dressing  still  more  flexible  and  soft,  and, 
while  rendering  the  tissues  less  stiff,  it  communicates  more 
body  to  them. 

The  addition  of  talc  gives  still  greater  smoothness.  Once 
dissolved,  according  to  M.  Gantillon,  thao  will  mix  while  hot 
with  any  gum,  starch,  dextrine  or  gelatine.  The  principal  advan- 
tage of  thao  in  dressing  silk  fabrics  is  that  while  preserving 
their  suppleness  it   gives  them  greater  glossiness  and  makes 
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tkem  soft  to  the  touch.  The  mixture  of  thao  with  gum  traga- 
canth  is  said  to  be  the  best  method  of  using  it.  Thao  should, 
however,  be  used  alone  for  materials  which  it  is  not  necessary 
should  be  stiffened.  As  thao  is  only  soluble  at  a  high  tempera- 
ture, a  moist  atmosphere,  fog,  or  even  rain  does  not  affect  the 
material  dressed  with  it. 

It  combines  well  with  sulphate  of  copper  and  the  chlorides 
of  aniline  and  potassium,  and  can  be  used  in  double  dyeing. 

It  also  answers  well  for  sizing  paper,  &c.  The  only  obstacle 
to  its  extensive  use  is  its  high  price.  There  is,  however,  no 
reason  why  a  similar  substance  should  not  be  made  from  our 
common  native  sea- weeds,  of  which  Gelideum  corneum  and 
OracUaria  confervoides  approach  omst  nearly  in  character  the 
algsB  from  which  thao  is  made.  G^lose,  of  which  thao  consists, 
differs  from  the  Carrageenin  obtained  from  Chondrus  cruspus 
in  its  power  of  combining  with  a  very  large  quantity  of  water 
to  form  a  jelly;  it  yields  ten  times  as  much  jelly  as  an  equal 
weight  of  isinglass.  For  purposes  of  food,  thao  jelly  is  not 
quite  so  pleasant  as  animal  jelly,  as  it  does  not  melt  in  the 
mouth;  it  also  contains  no  nitrogen.  A  great  advantage 
which  it  possesses  is,  that  it  is  but  little  prone  to  undergo 
change*  so  much  so  that  the  jelly  is  sometimes  imported 
from  Singapore,  under  the  name  of  sea-weed  jelly,  sweetened, 
flavoured,  and  ready  for  use,  and  may  in  this  state  be  kept 
for  years  without  deterioration.  Of  late  it  has  been  much 
used  for  the  purpose  of  Bacteria  culture,  especially  in  warm 
climates. 

Chemical  composition, — According  to  Payen,  Gdose  in  a  pure 
state  constitutes  an  immediate  peculiar  principle,  insoluble  in 
alkaline  solutions  of  soda,  potash,  and  ammonia,  as  well  as  in 
water,  alcohol,  ether,  and  dilute  acids.  One  of  its  distinctive 
characters,  which  is  quite  peculiar,  is  that  of  dissolving  slowly 
in  a  very  small  quantity  of  concentrated  sulphuric  or  hydro- 
chloric acid,  which  it  colours  brown,  forming  with  one  or  other 
of  them  a  brown  compound,  which  gradually  solidifies,  and 
which  resists  washing  in  cold  or  hot  water,  and  even  in  caustic 
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alkaline  solutions.  This  new  immediate  principle  cannot  \» 
confounded  with  any  other.  The  ultimate  analysis  of  Gflos* 
presents  the  following  results : — Carbon  42*77,  Hydrogen  5'775, 
Oxygen  bl'iV).  As  it  has  not  yet  been  possible  to  form  with 
it  any  definite  combination,  from  which  its  equivalent  weight  or 
rational  formula  could  be  deduced,  it  must  for  the  present  be 
ranked  among  the  immediate  principles  having  oxygen  exceed- 
ing the  proportion  necessary  to  form  water  with  the  hydrogen 
they  contain.  Gelose  differs  from  animal  gelatine  in  not 
precipitating  tannic  acid;  from  starch  jelly,  in  not  being 
rendered  blue  by  iodine ;  from  gum,  by  its  insolubility  in 
cold  water,  and  its  great  gelatinising  power.  From  the 
mucilage  of  Ghondrus  crisp  us ^  named  by  Pereira  Carrageenin, 
it  appears  to  differ  chiefly  in  its  power  of  combining  with  a 
great  amount  of  water  to  form  a  jelly,  which  is  not  the  case 
with  Carrageenin. 

GRACILARIA   LICHENOIDES,  Orev. 

Fig  — Benti,  and  Trim.,  t.  306.     Ceylon  iloss  (Eng.). 

Hab. — Backwaters  of  Ceylon.     The  plant. 

Vernacular. — -Chini-ghas  {Fnd.  Bazars),  Agar-agar  {Ceylon), 

History,  Uses,  &C, — Ceylon  Moss  or  Agar-agar  haa 
long  been  used  in  Southern  India  and  Ceylon  as  a  nutritive, 
emolient,  demulcent  and  alterative,  especially  valuable  in  pec- 
toral affections.  It  has  been  described  by  Rumphius,  Gmelin, 
Turner,  Neos,  Agardh,  and  O'Shaughnessy.  (Conf.  Pereira^s 
Mat.  Med,,  Vol.  II.,  Pt.  I.,  p.  13.)  It  grows  abundantly  in 
the  large  lake  or  backwater  which  extends  between  Putlam  and 
Calpentyr,  and  is  collected  by  the  natives  principally  during 
the  south-west  monsoon,  when  it  becomes  separated  by  the 
agitation  of  the  water.  The  moss  is  spread  on  mats  and  dried 
in  the  sun  for  two  or  three  days,  it  is  then  washed  several  times 
in  fresh  water,  and  again  exposed  to  the  sun,  which  bleacbei 
it.     The  following  directions  for  using  the  moss  are  given  in 
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the  Bengal  PharnMCopa^ia,  p.  276:  — For  a  decoction,  take 
2  drachms  ground  to  fine  powder,  water  1  quart,  boil  for 
20  minutes  and  strain  through  muslin.  By  increasing  the 
proportion  of  the  ground  moss  to  half  an  ounce,  the  filtered 
solution  on  cooling  becomes  a  firm  jelly,  which,  when 
flavoured  by  cinnamon  or  lemon  peel,  sugar  and  a  little  wine, 
IS  an  excellent  article  of  light  food  for  sick  children  and 
convalescents. 

Description. —  Ceylon  Moss  is  in  whitish  or  yellowish- 
white  ramifying  filaments  of  several  inches  in  length  (when 
unbleached  it  is  purple).  At  the  base  the  largest  fibres  do 
not  exceed  in  thickness  a  crowquill ;  the  smallest  fibres  are 
about  as  thick  as  fine  sewing  thread.  To  the  naked  eye  the 
filaments  appear  almost  cylindrical  and  filiform  ;  but  when 
examined  by  a  microscope,  they  appear  shrivelled  and 
wrinkled.  The  branchings  are  sometimes  dichotomous,  at  other 
times  irregular.  The  coccidia  are  inconspicuous  when  dry, 
but  when  moist  are  readily  seen.  They  are  hemispherical, 
about  the  size  of  a  poppy  seed,  and  contain  a  mass  of 
minute  oblong,  dark-red  spores.  The  consistence  of  Ceylon 
moss  is  cartilaginous.  Its  flavour  that  of  sea- weed,  with  a 
feebly  saline  taste.  (Pereiras  Mat.  Jfed,,  Vol.  II.,  Pt.  I.,  p.  14.) 
Microscopic  structure, — Frond  composed  of  large  oblong 
cylindrical  cells,  containing  granular  endochrome,  those  of 
the  surface  forming  raoniliform,  densely  packed  filaments. 
Fructification  of  two  kinds — 1st,  hemispherical  coccidia, 
containing  a  glomerule  of  oblong  spores  on  a  central  placenta, 
within  a  pericarp  of  moniliform  densely  crowded  filaments ; 
2nd,  oblong  tetraspores  imbedded  in  cells  of  the  surface. 
'  {JSndiicher.) 

Chefnical  composition. — ^This  algal  has  been  examined  chem- 
ically, in  18^34,  by  O'Shaugbnessy ;  in  1842,  by  Guibourt ; 
and  in  1843,  by  "Wonneberg  and  Kreysiig,  by  Bley  and  by 
Eiegel.  O'Shaughnessy  found  it  to  consist  in  100  parts  of 
vegetable  jelly  54*5,  starch  150,ligneous  fibre  (cellulose?)]  80, 
mucilage  4  0,  inorganic  salts  7*5. 
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Konig  gives  the  fallowing   a»  representing  the  percentage 
composition : — 

Water        19-56 

Albmiiinoids          ...         ...           ..         .*.  2*53 

Nitrogen -free  extract       ...          73-60 

Ash             ...         •••         .«.         ••«         ...  4*31 

The  authors  of  the  Pharmacographia  state  that,  **  Cold  water 
removes  the  mucilage,  which  after  due  concentration  n>ay  be 
precipitated  by  neutral  acetate  of  lead.  This  mucilage,  when 
boiled  for  some  time  with  nitnc  acid,  produces  oxalic  acid  and 
microscopic  crystals  of  mucic  acid,  beautifully  seen  by  polarised 
light,  soluble  in  boiling  water  and  precipitating  on  cooling. 
With  one  part  of  the  drug  and  100  parts  of  boiling  water, 
a  thick  liquid  is  obtained,  which  affords  transparent  precipitates 
with  neutral  acetate  of  lead  or  alcohol,  in  the  same  way  as 
Carrageen.  With  50  parts  of  water,  a  transparent  tasteless  jelly, 
devoid  of  viscosity,  is  produced ;  in  common  with  the  mucilage 
it  furnishes  mucic  acid  if  treated  with  nitric  acid.  Micro- 
chemical  tests  do  not  manifest  albuminous  matter  in  this  plant. 
Some  chemists  have  regarded  the  jelly  extracted  by  boiling 
water  as  identical  with  pectin,  but  the  fact  requires  proof. 
Payen  called  it  Gflose."  (See  last  Article.)  Mr.  H.  G.  Greenish 
has  examined  the  carbohydrates  of  Ceylon  Moss,  and  found  that 
the  gelatinizing  constituent — the  Gelose  of  Payen — is  a  carbo- 
hydrate convertible  by  boiling  with  dilute  acid  into  Arabinose,  and 
probably  indentical  with  a  similar  constituent  in  the  Agar-agar.  In 
addition  to  this  body  (367  per  cent.),  the  drug  contains  mucilage, 
starch,  metarabin,  wood  gum,  and  cellulose.  A  carbohydrate 
termed  Paramylan,  occurring  to  the  extent  of  65  per  cent.,  fs 
also  present.  This  substance  is  dissolved  out  by  dilute  acid,  and 
differs  from  Pararabin  in  being  directly  convertible  into  sugar, 
and  then  yielding  not  Arabinose,  but  a  fermentable  sugar, 
probably  grape-sugar,  (Archiv,  der  Pharmacie,  xvii.,  24 J.) 
The  inorganic  salts  of  Ceylon  Moss  consist,  according  to 
0*Shaughnessy,  of  sulphates,  phosphates  and  chlorides  oi 
sodium  and  calcium,  with  neither  iodide  nor  bromide,  Bley 
found  iron,  silica  and  iodic  salt  in  the  ash* 


Digitized  by  LjOOQ IC 


BIATOMAGBM  641 

Commerce. — See  last  Article.  This  substance  is  preferred  to 
Japanese  Isinglass  by  the  Hindus,  as  tbey  suspeet  the  latter 
substance  to  be  of  animal  origin.     Value,  Es.  12  per  cwt. 

LAMINARIA  SACCHARINA,  Lam. 

"Pig^— .Turn.  Fuc.y  t.  163.    Sweet  Tangle  (Eng.). 

Hab. — All  deep  Seas.    The  plant. 
Vernacular. — G^alhfir-ka•patta  {Eind,). 

History,  Uses,  &C. — This  sea-weed  is  a  regular  article 
of  commerce  coming  through  Cashmere  to  India,  and  is  to 
be  found  in  most  of  the  bazars  of  the  Punjab  and  Sind. 
Cayley  (1867)  noted  its  import  into  Leh  from  Yarkand,  and 
Honigberger  states  that  in  his  time  the  plant  was  officinal  at 
Lahore  and  in  Cashmere,  and  that  it  was  stated  to  be  obtained 
from  a  salt  lake  somewhere  in  Tibet.  Murray  says  that  it  is 
supposed  to  come  from  the  Caspian,  and  that  it  is  used  in 
Sind  in  the  form  of  a  syrup  combined  with  a  decoction  of 
quince  seeds  for  the  cure  of  goitre,  scrofula,  and  syphilitic 
affections.  When  dried  in  the  sun  it  exudes  a  whitish 
saccharine  substance. 

For  an  interesting  note  on  -4^in,  first  isolated  by  Mr.  Stanford 
from  sea-weed,  we  would  refer  the  reader  to  the  Jr.  Sog, 
Chem.  Industry  for  1885  and  1886. 


DIATOMACEiE. 

Husn-i-yusuf  is  composed  of  small,  hard,  white  bodies,  which, 
^n  being  magnified,  are  seen  to  be  the  shells  of  di'flferent 
diatoms.  The  drug  is  described  in  native  medical  works  as 
very  acrid  and  only  to  be  used  externally  as  a  rubefacient.  It 
is  said  to  be  found  floating  in  lakes  in  Cashmere,  and  would 
appear  to  be  the  same  as  the  Shuka  of  Sanskrit  medical 
in. -8 1 
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writers,  which  was  rubhed  in  to  inerease  yenereal  excite- 
ment ;  its  use  seems  to  have  been  much  abused,  as  we  fini. 
Shukadoshanimiitavj^adhayah  (sores  caused  by  Shuka)  treated 
of  as  a  disease  by  Susruta. 

The  Madhukosha  describes  Shuka  thus — 
^Calcutta  Ed.,  p.  298. 


END  Of  THE    THIRD    VOLUUE. 
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